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PREFACE 

Due to the great abundance and diversity of insects their taxohomy 
presents many difficulties and complexities. Classification is conse- 
quently a discouraging aspect of entomology to the young student 
who must attempt in a short space of time to gain a sufficient knowl- 
edge of relationships that may enable him to recognize the more com- 
mon and important types of insect life. 

Long teaching experience has served clearly to demonstrate to the 
authors that the fundamental principles of classification cannot be 
fully appreciated through the study of descriptive text-books, nor can 
any comprehension of the infinite variety of nature be acquired except 
by close observational contact with the things themselves. Moreover, 
the study of a few selected types by the laboratory method fails to give 
more than a very superficial view of the organicworld, and as biological 
knowledge advances, tends to emphasize the similarities between ani- 
mals and to minimize the differences that exist between them. I t  is, 
therefore, highly desirable that the principles of taxonomy be pre- 
sented to the student in a practical way to demonstrate particularly 
certain of its more fundamental and important phases. 

The present volume is the outcome of a series of steps, developed by 
the authors during the course of many years to train students in the 
practical taxonomy of insects and to provide a manual for the identifi- 
cation of the larger groups of insects; one which would prove useful 
and reliable in the hands of professional entomologists and other 
persons, especially biologists working in other fields, for the actual 
identification of specimens of insects. 

The precursor of the present manual was published by the authors 
in 1915 and printed privately as a "Key to the Families of North 
American Insects." I t  has proved to be very useful and workable in 
the teaching laboratory both by ourselves and others and has, we 
believe, proved to be a valuable aid to entomologists and other inter- 
ested persons who have occasion to identify specimens of insects. We 
have regretted the geographical limitations of the original book which 
have made it  less useful to workers in other parts of the world, and 
also the almost entire omission of aids for the identification of the 
immature stages. The lack of lists of literature was also recognized as 
a fault as well as the omission of keys which would serve to identify 
specimens of the various other terrestrial arthropods which are fre- 
quently collected by those interested in insects. 



The new volume has, therefore, been entirely rewritten to include 
the families of the entire world, and in many cases subfamilies of the 
larger or more important groups. A selected list of literature on the 
several groups has been added, and so far as possible, keys for the 
identification of the immature stages. We have also prepared an addi- 
tional part dealing with the numerous other groups of terrestrial 

The keys aim to reproduce as accurately as possible the most gen- 
erally accepted system of classification of each group. They are neces- 
sarily to some extent heterogeneous @s they represent the accumulated 
opinions and revisions of hundreds of workers during the course of 
many decades. Taxonomy is the oldest branch of biological science 
and as it has in the past had many more devotees than the recently 
developed branches, it has a much more complex background. The 
present treatment can in no sense be considered as original, nor does it 
follow in detail any previous comprehensive system. There are numer- 
ous changes from the arrangement in our previous book, although this 
has served in a general way, more closely in some groups than others, 
as a model for the present one. In a few groups where recent extensive 
revisions have been published, these have been quite generally fol- 
lowed. In others, where there is considerable disagreement among 
authorities, we have attempted so far as possible to present what 
seems to be the most generally acceptable classification or the one 
which appears to be most rational. The arrangement of the Hymenop- 
tera and Diptera represents mainly our own viewpoint, and this is to 
some extent true of the Coleoptera. The systems followed in certain 
other groups are indicated from time to time in the text. Where recent 
monographs of certain groups have appeared, the classification there 
proposed has been accepted with few changes, although we have by 
no means made it a rule to regard the newest arrangement as the most 
satisfactory. 

The illustrations have been derived from many sources and are 
in great part redrawn from published figures, although i t  must be stated 
that many have been simplified, differently lettered or otherwise modi- 
fied to adapt them to the purpose of the present manual. In each case, 
where not original, the source of each is indicated by the name of the 
author in parentheses. 

Most of the figures from our previous book are reproduced here. 
They were drawn mainly by Beirne Barrett Brues, the wife of one of 
the authors. To these have been added an extensive series prepared 
by Anna Scholl O'Connor, a considerable number by Selina Tetzlaff 



BRUES AND MELANDER: CLASSIFICATION OF INSECTS 7 

Johnson, and a few by others, including the writers. The figures have 
been selected principally to represent the general appearance of the 
species of the various groups and the special structures used in classi- 
fication. 

The marking of accents and the indications for the proper pronuncia- 
tion of the names of genera, families and higher groups has been done 
in great part by Alice M. Brues, daughter of one of the authors. 

The manuscript was transferred into typewritten form chiefly by 
Mrs. O'Connor who has also aided greatly in the reading of the proof 
and preparation of the index. 

For advice and criticism on numerous occasions we are greatly in- 
debted to a number of friends and co-workers, as well as to several 
students, especially Mr. R. P. Dow, who was of great assistance in the 
preparation of the section on Hymenoptera. 

Professor W. M. Wheeler has examined the section on ants, but far 
more, has offered encouragement and criticism during the tedious 
process of preparation. 

Finally, we are deeply grateful to Dr. Thomas Barbour for issuing 
the volume as a contribution from the Museum of Comparative 
ZoBogy. 

No one is more keenly aware than the writers of the great chance 
that errors of statement or omission may creep into a work of this 
kind. We have diligently guarded against the occurrence of such 
errors during the course of preparation, but for any that may remain 
we trust that we may be forgiven. 
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INTRODUCTION 

Approximately half a million species of insects have so far been 
described and named, and their number is being gradually increased 
from year to year. So far as those competent to judge are able to esti- 
mate, it seems probable that this number represents perhaps one-tenth 
or one-twentieth of those which actually exist upon our planet at  the 
present time. Their descriptions fill libraries and their final identifica- 
tion requires the knowledge of specialists. Obviously no single volume 
can provide means for their complete determination, and attempts to 
deal with selected series of abundant species from particular regions 
are always disappointing and untrustworthy. It is possible to deal 
quite fully with the families into which the insects are divided within a 
reasonable space and it is with their recognition that the present work 
is concerned. 

Identification of the families has been effected bv means of analvtical 
keys, which have been arranged as dichotomies. There are also pro- 
vided similar keys, first for the determination of the classes of Arthro- 
poda, and later others for the determination of the orders of each class. 
The families are then tabulated under each order. Unless the class 
or order is known, the student should, therefore, first consult the "Key 
to Classes of Arthropods" on page 26. If it be known that the speci- 
men is an insect or an arachnid, or that it surely belongs to a particular 
class or order, the appropriate key (as indicated in the "Table of 
Contents") will form the starting point for the work of identification. 

Each key contains a number of couplets, or pairs of contrasting 
statements which indicate clearly two characters or groups of char- 
acters, one of which will agree with the specimen in hand. In the first 
couplet, for example, two contrasting descriptions are given, one of 
which should agree with the insect to be determined. The number at  
the end of the line following this description indicates the couplet 
which should next be studied, and so on until the final name is reached. 
All the keys have been arranged in this way, as the writers experience 
in the classroom shows that specimens can be most easily, rapidly 
and accurately classified with a key of this type where the contrasting 
descriptions appear together on the page and may very easily be com- 
pared. 

Another type of identification key has the pairs of contrasting char- 
acters distinguished from other pairs by differences of indention on the 
page. Keys thus arranged can be constructed to follow natural rela- 
tionships more closely, but they require much more space for printing 
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and in long keys are exceedingly difficult to follow. We have, therefore, 
not adopted such an arrangement. 

While the dichotomies frequently represent natural relationships or 
lines of phyletic development, we have not attempted to indicate 
natural divisions wherever the convenience and practical arrangement 
of the keys would have been sacrificed. I t  is at  best not possible to 
express the natural relationships of animals or plants by any linear 
arrangement. I t  may be said, however, that a carefully arranged 
dichotomy, in most cases, may be made to conform quite closely to 
such linear arrangement as may seem most appropriate. 

The keys present, therefore, to some extent an artificial, as opposed 
to a natural sequence, although wherever possible a natural order has 
been retained. The conspectus of families, on the other hand, aims to 
present a natural classification as nearly as this can be expressed by a 
linear sequence. As a linear arrangement is the only one which can be 
used in a list of this sort, it must be understood that it cannot actually 
indicate the relationship of the several units by their proximity in the 
list. We must regard the present fauna as representing a horizontal 
section of the "phyletic tree" which we see only as a multitudinous 
series of sections through its twigs and branchlets. The linear arrange- 
ment of such a complex cannot even suggest the equally irregular 
branches to which these twigs were attached in the past. Many of the 
latter represent extinct groups, and these are not considered in the 
present book, although the researches of paleontologists have served 
greatly to clarify our views on the relationships of modern insects. 

There is a very pronounced tendency continually to restrict the ex- 
tent of families and consequently increase their number. This is greatly 
deplored by many zoologists and regarded as inevitable, if not highly 
undesirable by others. The reasons for such a change are manifold. 
The continual discovery of new forms rapidly increases the number of 
known species and this in itself merely on the basis of numbers makes it 
easier to deal with classification if we have a greater number of units of 
convenient size. The more careful study of anatomical structure 
frequently leads to the discovery that certain groups are polyphyletic, 
that is to say, are not of common origin, but represent a convergence 
or parallelism in the possession of certain closely similar characteristics. 
If we are to develop a natural classification, such groups must, of 
course, be divided into a number of smaller families, each easily dis- 
tinguishable from the others, in fact, more easily characterized than 
the original large family. Such changes are reasonable and will without 
doubt be acceptable in the future to all who view them without preju- 



dice. Many such changes represent merely the elevating of groups from 
subfamily to family rank, and they have been made much more ex- 
tensively by workers in some groups than in others. For this reason, 
if for no other the value of family rank varies in the several groups. 
There is another reason for such differences which relates to the age of 
the several groups. Those of greater evolutionary age usually present 
more constant, clear-cut characters and can be grouped into smaller 
numbers of families while those now in an active state of evolution or 
differentiation show so many permutations and intergrades that the 
value of the family has been cheapened and numerous very closely 
related series have been accorded family rank. As already indicated 
we have endeavored to follow the general custom of workers in each 
group in regard to the number of families that should be recognized 
at the present time. 

The characters useful for the separation of family and other major 
groups are frequently of very minor nature, due to the fact that char- 
acteristics of apparently trivial importance commonly persist over 
long periods of time, presumably because they are not acted upon by 
natural selection or other evolutionarv factors. The value of such 
characters is everywhere evident, but in the keys many correlated 
characters of more noticeable and conspicuous kinds have been added, 
even though, as indicated, they are not invariably present, and can- 
not be relied on implicitly. When in the keys, such correlation char- 
acters are encountered, there is need for judgment in deciding which 
way to proceed. 

As families and other major groups, as well as genera, are concepts 
and not percepts they are constantly at the mercy of a changing view- 
point and the characters used to define their limits are valid only as 
accepted by present students. I t  is hence impossible to standardize 
the family concept. 

Even the selection of family names is not done in a uniform way by 
all entomologists. This is very unfortunate as it leads to the use in 
some cases of several names for the same group. Thus the family name 
may be formed from the oldest contained genus, or it may represent 
the oldest usage, or it may be still another name long in use, but 
originally formed by neither of the first two methods. We have not 
been entirely consistent in the selection of these family designations, 
but have tried to follow the most general present usage in each group. 
Synonyms that are or have been in general use are given in italic capital 
letters placed in parentheses just preceding the accepted family names 
in the keys. If uniformity is ever secured in the use of family names, 
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there will be a number of changes in the ones here used, and the cita- 
tion of synonyms here must consequently be understood to indicate 
that there is or has recently been a division in usage. Wherever a family 
name has been suppressed and the group which it  designates has been 
merged with another, the word "Including" has been added in the 
parenthesis together with the name thus suppressed. 

A short, selected list of genera is given for each family. These repre- 
sent large or important genera, those characteristic of particular 
regions or those containing common or important species. In most 
cases the geographical range is given in greatly abbreviated form. The 
following abbreviations have been used, all of which should be easily 
understood without explanation: cosmop., cosmopolitan; tropicopol., 
tropicopolitan; holarc., holarctic (northern hemisphere); pal~arc.,  
pal~earctic (Europe and northern Asia); nearc., nearctic (America, 
north of Mexico); neotrop., neotropical (America, south of the United 
States); Am., new world; ethiop., ethiopian (Africa, south of the 
Sahara); ind., India; indomal., indomalayan (India and east Indian 
Islands); austr., Australian. A few variants of these, as indoaustr. 
and malay., need no explanation. Where genera occur in most of the 
regions named or in several widely separated ones, their range is indi- 
cated as widespr., widespread. 

A number of vernacular names for common or important species or 
groups are given from place to place, enclosed in parentheses. These are 
mainly ones that are actually in use among persons not acquainted 
with entomology, although certain others that have been adopted by 
the American Association of Economic Entomologists as designations 
for specific insects are listed also. However, no attempt has been made 
to include a great many that are newly coined, cumbersome, or other- 
wise of such origin or formation that they may never be expected to 
come into general popular use as vernacular names. 

In  addition to the keys to families we have added a considerable 
number of keys which serve to distinguish the subfamilies of many 
of the more important or extensive families. These are printed in more 
condensed form than the family keys and the couplets are numbered 
a, b, c, etc. to distinguish them from the main keys in which they are 
inserted next to the family to which they pertain. Thus, although in- 
serted directly into the family keys they remain entirely independent 
so far as couplet numbers are concerned. 

In all cases we have endeavored to cite the family names in exact 
form. Family names are by rule formed by adding the suffix "id=" to 
the Latin or Latinized stem of the name of the type genus. The com- 
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pound when thus formed should properly include all of the stem. Un- 
less attention is given to the declension of such words according to 
Latin rules, errors may occur and unfortunately a few incorrectly 
formed family names have been used from time to time in publications, 
sometimes over long periods. We have attempted to correct all such 
errors of orthography, and trust that we have not overlooked any 
others. Thus family names based on generic names ending in -cera be- 
come - cera t id~;  in -cerus become - c ~ r i d ~ ;  in -ceros become -cerotidr~, etc. 
The names of superfamilies have been consistently treated in a similar 
way, by adding -oidea to the Latin stem of the name of the type genus 
of the typical family name. No fixed rule is generally accepted for the 
formation of group names and we have not always corrected the 
spelling of such names. For example, Nematocera is in general use to 
replace Nemocera as a suborder of Diptera. Properly this should be 
Nematocerata and the well known designation of Rhopalocera for the 
butterflies should be Rhopalocerata. Whether such well established 
names should be emended is certainly open to question on the basis of 
long usage. 

The pronunciation of all family, group and generic names is indicated 
in the text, following a very simple and quite satisfactory method 
which was apparently first used by Asa Gray in 1848 in the first edition 
of his "Text Rook of Botany." Later revisions of Gray's manual have 
continued the same method but for some reason it  has not been very 
generally adopted by others. An accent mark is placed over the vowel 
in the accented syllable, thus indicating whether the accent should be 
placed on the penultimate or antepen~ltimate syllable. 4 long vowel 
is indicated by? grave accent (e.g, b, E) and a short vowel by an acute 
accent (e.g. 6, E). Thus with the length of the important vowel and 
the accent indicated, the word may be pronounced with small chance 
of error. Usage is not consistent in the pronunciation of the character 
" oi" which occurs in the names of superfamilies, etc. We are advocat- 
ing the sound given to the diphthong in the word "coin," rather than 
the pronunciation of the two vowels separately. The difficulty of indi- 
cating this by means of accented type has led us to mark the diphthong 
oi with a grave accent over the " 0," thus: bi, 01. 

As the names are regarded as Latin, the rules for the pronunciation 
of Latin words are followed, although most generic and family names 
are actually of Greek derivation. Many new Latin words or those 
of non-classical origin have to be treated by analogy, for example, 
those based on the names of entomologists (Winthemia, after VCTinthem, 
Meigenia, after Meigen). In  some cases, where names do not readily 
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lend themselves to Latin pronunciation, none is indicated. One of the 
authors has already dealt at some length with the rules governing the 
pronunciation of insect names.' 

A selected list of literature on the classification of insects and the 
other arthropods dealt with in the present volume is included in the 
text. This is intended to introduce the student to the taxonomic litera- 
ture as completely as is possible in the space which could be devoted 
to that purpose and since the amount of published material is enor- 
mous, only those papers which may be most generally useful have been 
cited. During the past ten years, approximately 30,000 separate pub- 
lications on entomology have been issued, by far the greater part of 
these dealing with taxonomy. Many other earlier monographs and 
synopses have not yet been supplanted, either wholly or in part by 
more recent studies. I t  has, therefore, not been an easy task to de- 
termine exactly what ought to be included in such a list. In general 
we have listed monographs, revisions or synopses of families and larger 
groups, relating to the fauna of the whole world, or to extensive re- 
gions. Often such treatments relating to quite restricted areas are 
cited where the circumstances seem to warrant their inclusion. Similar 
publications relating to subfamilies or smaller groups in some cases 
appear in the lists also where the abundance or importance of the 
groups concerned render them of special interest. Large works relating 
to the faunas of extensive regions are included and to some extent the 
parts of such works are listed separately under the several groups for 
more ready reference. 

Catalogues and bibliographies are cited rather extensively as they 
serve to introduce the student to the smaller, highly specialized papers 
which he will find it necessary to consult for the serious study of any 
particular group. The literature of some of the larger orders like the 
Coleoptera and Lepidoptera has been more frequently listed than that 
of the other groups and here we have generally restricted the citations 
to the most useful works, catalogues, bibliographies and those con- 
taining keys for the identification of genera and species. Almost no 
references to papers containing only scattered descriptions or very 
incomplete synopses are included since these will be found by an 
examination of the catalogues and specialized bibliographies. 

In many instances long titles have been abbreviated or paraphrased 
to save space and to render the scanning of the lists easier, but we 
have tried in all cases to do this in such a way as not to interfere with 

1 A. L. Melander. The Pronunciation of Insect Names. Bull. Brooklyn Entom. Sac., 11. pp. 
93-101 (1916). 



the usefulness of the lists, for the present purpose. The references are 
given with sufficient completeness to insure the ready location of each 
paper. 

Several languages are necessarily represented, although nearly all of 
the papers cited are in one of the widely used languages, i .e.  English, 
German, French, Italian, Latin, Spanish or Portuguese. The lan- 
guage of the individual papers may be ascertained from the titles, 
which although abbreviated are given in the language used by the 
author. 

The literature relating to each order is inserted at  the end of the keys 
of that order. In the case of the larger orders, general references are 
placed together, followed by other lists relating to superfamilies or 
other groups as indicated in each case, and every individual list is ar- 
ranged in alphabetical order by authors. The more general works 
relating to more than a single order are placed at  the end of the key 
to the Orders of Insects on page 38. The literature relating to the 
Arachnida and other groups of terrestrial Arthropods is arranged in a 
similar way, in parts following the several keys. 

It is impossible to avoid the use of highly technical terms, but we 
have reduced their number as greatly as clarity permits. A special 
glossary will be found on page 605, containing definitions of such 
special terms as are not defined in the text or by reference to figures, 
or of those that cannot be readily understood by the use of a good 
dictionary. The nomenclature applied to the body parts, pings, veins, 
etc., is that used generally in the literature, and represents the current 
usage in each group. Until quite recently the workers in nearly every 
group of insects made use of special terminologies for the wing-veins 
but within the last few years a more or less uniform system of nomen- 
clature is coming into use. This change has been adopted in the present 
book as representing the most rational method. The student will, how- 
ever, encounter some difficulties in consulting the older, and even some 
of the more recent, treatises and papers. Unfortunately this change 
is one that cannot be avoided. 

The equipment necessary for the identification of specimens of in- 
a 

sects is quite simple and inexpensive, a t  least that required for the 
study of the larger species. Extremely small forms present greater 
difficulties on account of the verv minute size of the structures which 
must be examined. 

For species of moderate or large size, all that is necessary to observe 
most structural details is a good hand lens. This should be preferably 
one having a rating of 12x or 14x magnification. Such lenses are made 
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of several types. The best, known as an achromatic triplet, which 
gives a clear, sharp image, is made of three lenses cemented together 
into a single piece. Such a lens may be purchased for about six or 

Built by the Spencer Lens Company from specifications 
of A. L. Melander 

An inclination joint permits tilting the prism body 
forward for restful observation and allows reversal of the 
usual position of the stand, thus affording a free working 
space unobstructed by the upright support. At the right 
is an insect holder adjustable on a universal joint, with 
cork-tipped elbow for holding the insect pin so that the 
specimen can be rotated constantly in focus. At the left 
on a' gooseneck support is the spotlight reflector, oper- 
ating on low voltage. 

seven dollars; or a pair, giving Sx and 1 2 ~  magnification respectively, 
mounted in a single holder for about ten dollars. Cheaper types, 
known as Goddingtons or doublets may be purchased at  consiclerably 
lower prices, but their optical properties are comparatively poor and 
they are very unsatisfactory, except for examining large or very flat 
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structures. For small insects and for others as well, a binocular micro- 
scope is the most satisfactory. Such an instrument, provided with 
two or three paired objectives and two pairs of eyepieces made by any 
of several first class manufacturers may be purchased for $150 or 
slightly more. With an automobile spotlight, lighted by a storage 
battery or by a small transformer such as is used for the running of elec- 
trical toys, set above the table so as to throw a spot of light on the 
object, the most minute details of structure may be observed with 
surprising clearness. Such an apparatus is so much better than any 
other that its use is strongly to be advised. 

As a rule no special method of preparation is necessary since most 
of the characters made use of in the keys are readily observed on dried 
pinned specimens. However, in a few cases some previous treatment is 
necessary. The wings of Lepidoptera must usually be freed from their 
scaly covering before the venation can be made out. For this, they 
may be soaked in eau de Javelle to loosen the scales which may then 
be removed by a camel's hair brush, after which they may be dehy- 
drated, cleared and mounted in balsam or varnish, on slides. Certain 
small insects such as Thysanoptera may also be mounted very satis- 
factorily on slides in balsam or-spar varnish, preferably the latter as i t  
does not clear transparent structures so completely. Scale insects 
should be boiled in a solution of caustic potash, washed, dehydrated, 
cleared and mounted in the same way to show the minute structures 
uvon which these insects are classified. 

For the methods of collecting, preparing and preserving insects the 
reader is referred to a very comprehensive account by Professor Nathan 
Banks, entitled "Directions for Collecting and Preserving Insects," 
published as Bulletin No. 67 by the United States National Museum 
in Washington in 1909. 

Directions for the preparation of chitinous structures for study are 
contained in h e ' s  "Microtomist's Vade-Mecum," published by P. 
Blakiston's Sons & Co., Philadelphia (9th edit., 1928), as well as in 
other less inclusive and pretentious works. 
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PART I 

INSECTA 

CONSPECTUS OF THE HIGHER GROUPS OF INSECTA 

Subclass APTERY GOTA 
Order PROTURA 

(Eosentomidae, Acerentomids) 
Order THYSANURA 

(Machilidse, Lepismatid~) 
Order ENTOTROPHI 

CAMPODEOIDEA (Campodeida) 
JAPYGOIDEA (Ja~ygidze, Projapygidse) 

Order COLLEMBOLA 
Suborder Arthropleona (Entomobryidse, Onychiuridae, Podur id~)  
Suborder Symphypleona (Sminthuridse, Neelidse) 

Subclass PTERYGOTA 
Order GRYLLOBLATTODEA 

(Grylloblattids) 
Order ORTHOPTERA 

Suborder Tettigoniodea 
TETTIGONIOIDEA (Tettigoniidae, Gryllacridze, Gryl l ih ,  Steno- 

pelmatidae, Phasmodidae) 
GRYLLOTALPOIDEA (Gryllotalpidz, Tridactylida, Cylindrache- 

tidse) 
Suborder Acridodea 

ACRIDOIDEA (Acrididse, Tetrigidae, Proscopiidae) 
PNEUMOROIDEA (Pneumoridae) 

Order PHASMATODEA 
PHASMATOIDEA (Bacillidae, Phyllidae, Phasmatids) 
BACTERLOIDE~ (Bacunculidse, Bacteriids) 

Order DERMAPTERA 
Suborder Forficulina 

PROTODERMAPTERA 
PYGIDICRANOIDEA (Echinosomatidze, Pyragridse, Pygidicranidae, 

Karschiellidze, Anateliidae, Diplatyidse) 
PARADERMA PTERA 

LABIDUROIDEA (Platylabiidze, Allostethidae, Esphalmnenida, 
Psalididze, Labiduridze, Parisolabidse, Brachylabidc) 



EUDERMAPTERA 
LABIOIDEA (Pericomidse, Nesogastridze, Vandicidse, Strongylo- 

psalididze, Sparattids, Spongiphorik, Labiidse) 
FORFICULOIDEA (Chelisodochidse, Cheliduridse, Anechuridse, 

Forficulidse, Eudohrniidse, Neolobophoridse. Ancistrogastridse, 
Opisthocosmiidse, Diaperasticidre) 

Suborder Arixenina (Arixeniidze) 
Order DIPLOGLOSSATA 

(Hemimeridse) 
Order Thysanoptera 

Suborder Terebrantia 
BOLOTHRIPOIDEA (Bolothripidse, Orothripidse, Melanothripidse, 

Franklinothripidse) 
THRIPOIDEA (Heterothripidze, Thnpidse, Panchsetothripidse, 

Ceratothripidse, Merothripidse) 
Suborder Tubulifera 

PHLCEOTHRIPOIDEA (Phlmothripidse, Eeacanthothripidse, Eupa- 
tithripids, Pygothripidze, 'Hystrichothripidze, Megathripidze, 
Idolothripidze, Chirothripoididse) 

UROTHRIPOLUEA (Urothripidre) 
Order BLATTARIIE 

PHYLLODROMIOIDEA (Blaberidze, Oxyhaloidze, Panchloridse, Epi- 
lampridse, Nyctiboridze, Perisphzeriida, Diplopteridse, Panes- 
thesiidse, Cryptocercidze, Phyllodromiidse, Areolariidte, Chor- 
isoneurida, Ectobiidz, Nothoblattidse, Attaphilidse) 

BLATTOLDEA (Blattidse, Archiblattidse, Nocticolida) 
GORYDLOIDEA (Latindiids, Homoeogamiidze, Polyphagidse, Cory- 

diidse, Atticolidse, Euthyrrhaphidse) 
Order MANTODEA 

(Mantidse) 
Order EMBIODEA 

(Embiidse, Oligotomidse) 
Order ISOPTERA 

(Mastotermitids, Calotermitidze, Hodotermitidze, Rhinotermi- 
tidze, Termitidse) 

Order CORRODENTIA 
Suborder Parapsocida (Phyllipsocidse, Perientomidse, Lepldo- 

psocidse, Psoquillidz, Atropidse, Troctidze, Archipsocidse) 
Suborder Eupsocida (Mesopsocidse, Myopsocidre, Cseciliidse, Psocidse, 

Amphientomidse, Thyrsophoridse) 
Order ZORAPTERA 

(Zorotypidze) 
Order MALLOPHAGA 

Suborder Amblycera (Gyropidse, Boopiidse, Trimenoponidse, Meno- 
ponidse, Lsemobothridse, Ricinidze) 
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Suborder Ischnocera (Trichodectidse, Trichophilopteridse, Nesio- 
tinidze, Philopteridae) 

Order ANOPLURA (Hzematomyzide, Echinophthiriidse, Hsematopi- 
nidae, Haematopinoididze, Pediculidze, Phthiriidse) 

Order HOMOPTERA 
Suborder Auchenorrhyncha 

CICADOIDEA (Cicadidse) 
MEMBRACOIDEA (Wlembracidse) 
CERCOPOIDEA (Machserotidse, Tomaspididae, Clastopteridse, 

Cercopidze) 
JASSOIDEA (Cicadellidse, Gyponida?, Penthimiidae, Thaumasto- 

scopidze, Ledridse, Bythoscopida, Jassidae, Paropiidse, Steno- 
cotidze, Kabeliidae, Ulopida?, Nirvanidae, Signoretiidse, Eua- 
canthidse, Pythamidze, Bthialoniidse) 

FULGOROIDEA (Tettigometridze, Cixiida?, Delphacidse, Derbidse, 
Achilixiidze, Meenoplidae, Kinnaridse, Dictyopharidze, Fulgor- 
idae, Achilidse, Tropiduchidse, Nogodinidse, Flatidae, Acana- 
loniidse, Issidse, Ricaniidse, Lophopidse, Eurybrachidae) 

Suborder Sternorrhyncha 
CHERMOIDEA (Chermidse) 
ALEYRODOIDE 4 (Aleyrodidse) 
APHIDOIUEA (Aphididse, Phylloxeridse) 
COCCOIDEA (Ortheziidse, Monophlebidze, Diaspididse, Conchas- 

pididae, Lecaniidse, Lacciferidse, Apiomorphidse, Astero- 
lecaniide, Phenacoleachidse, Coccidse, Cylindrococcidse, Erio- 
coccidze, Kermesidse) 

Suborder Coleorrhyncha (Peloridiidze, Pleidze) 
Order HEMIPTERA 

Suborder Gymnocerata 
~CUTELLEROIDEA (Corimelsenidse, Plataspididse, Cydnidse, SCutel- 

leridae, Pentatomidse, Podopidae) 
COREOIDEA (Corizidse, Coreidse, Alydidse) 
GERROIDEA (Gerridse, Veliidse) 
ARADOIDEA (Isodermidse, Aradidse, Termatophylidae, Dysodiidse, 

Saldidae, Thaumastotheriidse, Mesoveliidze, Hebridze, Hydro- 
metridae) 

LYG~EOIDEA (Lygzeids, Hyocephalidze, Neididse, Colobothris- 
tidze, Pyrrhocoridae) 

TINGLDOIDEA (Piesmidse, Tingididse) 
REDUVIOIDEA (Henicocephalidse, Phymatidse, Reduviidae, Ploi- 

ariidse, Nabidae, Joppeicidze) 
POLYCTENOIDEA (Polyctenidae) 
CIMICOIDEA (Aepophilide, Cimicidse, Velocipedids, Antho- 

coridse, Miridze, Microphysidae, Isometopidse) 
DIPSOCO~OIDEA (Dipsocoridae, Schizopteridse) 
HELOTREPHOIDEA (Helotrephidse) 



Suborder Cryptocerata (Nerthridse, Ochteridse, Naucoridae, Nepidae, 
Belostomatidw, Notonectidw, Corixidse ) 

Order ODONATA 
Suborder Zygoptera 

CCENAGRIOIDEA (Hemiphlebiidze, Protoneuridse, Ccenagriidse, 
Synlestidse, Megapodagriids, Lestidse, Pseudostigmatidse) 

AGRIOIDEA (Amphipterygidw, Libellaginidse, Epallagidse, Poly- 
thoridse, Agriide) 

Suborder Anisozygoptera 
EPIOPHLEBIOIDEA (Epiophlebiidse) 

Suborder Anisoptera 
BSCHNOIDEA (Petaluridz, Gomphidse, Cordulegastridse, Bsch- 

nide) 
LIBELLULOIDEA (Cordulidse, Libellulidse) 

Order PLECTOPTERA 
EPHEMEROIDEA (Palingeniidz, Polymitarcidse,Ephemeridse, Pota- 

manthidse, Prosopistomatidse) 
RAETOIDEA (Baetids, Caenidw, Leptophlebiide, Ephemerellidse, 

Oligoneuridae) 
SIPHLUROIDEA (Baetiscik, S iph l t r ik ,  Ametropodidse, Hepta- 

geniide ) 
Order PLECOPTERA 

(Perlide, Pteionarcidse, Eustheniids, Austroperlidae, Lepto- 
perlide, Capniidse, Nemouridse) 

Order MEGALOPTERA 
CORYDALOIDEA (Corydalidw) 
SIAI~OIDEA (Sialide) 

Order RAPHIDIODEA (Raphidiih) 
Order NEUROPTERA 

ITHONOIDEA (Ithonide) 
HEMEROBIOIDEA (Hemerobiidae, Sympherobiidse, Dilaridse, 

Psychopsidae, Osmylidse, Polystoechotidse, Sisyridse, Chry- 
sopide, Apochrysidse, Berothidse, Trichomatidse, Mantispide) 

NEMOPTEROIDEA (Nemopteridse) 
MYEMELEONTOIDEA (Myiodactylidce, Nymphik ,  Myrmeleon- 

tidae, Stilbopterygidse, Ascalaphidz) 
CONIOPTERYGOIDEA (Coniopterygidae) 

Order MECOPTERA 
Suborder Protomecoptera (Notiothaumidw, Meropidse) 
Suborder Eumecoptera (Panorpidze, Boreidse, Bittacidse) 

Order TRICHOPTERA 
Suborder flquipalpia 

RHYACOPHILOIDEA (Rhyacophilidw, Philopotamidse, Polycen- 
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tropodidz, Hydropsychidw, Psychomyiidse, Calamoceratidae, 
Odontoceridse, Leptoceridk, Molannidze) 

HYDROPTILOIDEA (Hydroptilidae) 
Suborder Insquipalpia 

PHRYGANOIDEA (Phryganeidse, Limnephilidse) 
SERICOSTOMATOIDEA (Sericostomatidse) 

Ot der LEPIDOPTERA 
Suborder J u g a t s  

MICROPTERYGOIDEA (Micropterygidae, Eriocraniidse, Mnesar- 
chseidae) 

HEPIALOIDEA (Hepialidse, Prototheoride, Anomosetidae, Palaeo- 
setidz) 

Suborder Frenlttae 
COSSOIDEA (Zeuzeridae, Cossidce, Argyrotypidse, Metarbelidz, 

Hypoptidae, Ratardidz) 
CASTNIOIDEA (Castniidse, Tascinida) 
PSYCHOIDEA (Psychidse, Talaeporiidae, Heterogynidae, Zygae- 

nidse. Charidaeidae, Himantopteridae, Pyromorphidae, Eucleidae, 
Megalopygidz, Dalceridse, Chrysopolomidse, Mimallonidae) 

TORTRICOIDEA (Olethreutidae, Tortricidae, Phaloniidse, Carpo- 
sinidse ) 

PTEROPHOROIDEA (Pterophorida, Orneodidae, Agdistidse, Oxy- 
chirotidze) 

PYRALIDOIDEA (Pyralididse, Tineodidse, Elyblaeidae) 
URANIOIDEA (Epiplemidae, Uraniidse, Lonomiidz, Epicopeiidae) 
BOMBYCOIDEA (Lasiocampids~, Bombycidse, Lemoniidae, Cither- 

oniidse, Saturniidae, Eupterotidse, Brahmseidz, Oxytenidae, 
Cercophanidae) 

GEOMETPOIDEA ((Enochromatidae, Boarmidse, Geometridae, 
Sterrhidae, Larentiidae, Hemitheids, Acidaliidae, Brephidae) 

SPHJNGOIDEA (Sphingidse) 
TINEOIDEA (Adelidae, Incurvariidse, Nepticulidse, Ashinagidae, 

Amphitheridse, Agonoxenidae, Acrolophidae, Setomorphidae, 
Tineidse, Amydriidae, Tischeriidse, Lyonetiids, Opostegidse, 
(Enophilidse, Prodoxidse, Epipyropidse, Coleophorid~, Mom- 
phidte, Elachistib, Phyllocnistidse, Ileliozelids, Douglasiidae, 
(Ecophoridse, Ethmiidse, Xyloryctidze, Stenomidae, Gelechiidse, 
Metachandidae, Epimarptidse, Blastobasidse, I-Iyposmocomidae, 
Cosmopterygidae, Scythrididse, Epermeniidae, Argyresthesiidse, 
Chlidanotidse, Yponomeutidz, Cecidosidae, Ridiaschinidse, 
Plutellidse, Cyclotornidae, Anomologidse, Glyphipterygidae, 
Heliodinidae, Copromorphidse, Bgeriide) 

NOCTUOIDEA (Endromididse, Anthelidse, Drepanidse, Thyatiridse, 
Hypsidse, Lymantriidse, Noctuidse, L~thosiidse, Plusiidae, 
Nolidse, Hylophilidse, Cocytiidse, Arct i ih ,  Euchromiidse, 



Agaristidse, Pericopidae, Apoprogenidse, Sematuridae, Cyma- 
tophoridze, Callidulidse, Pterothysanid~e) 

Suborder Rhopalocera, 
HESPERIOIDEA (Euschemonidse, Megathymidae, Hesperiidae) 
PAPILIONOIDEA (Asciidae, Papilionidae, Parnassiidse, Danaidae, 

Eueididse, Ithomiidse, Satyridre, Brassolidae, Morphoidze, Nym- 
phalidse, Libytheidae, Riodinidse, Lycsenidae) 

Order DIPTERA 
Suborder Nematocera, 

TIPULOIDEA (Trichoceratidae, Tipulidze, Limoniidse) 
PSYCHODOIDEA (Psychodidse, Tanyderidse, Ptychopteridse) 
BLEPHAROCERATOIDEA (Blepharoceratidse, Deuterophlebiidae) 
CHIRONOMOIDEA (Chironomidse, Ceratopogonidse, Thauma- 

leidae, Simuliidae) 
C~ICOIDEA (Culicidae, Dixidae) 
ANISOPODOIDE A (Anisopodidae, Mycetobiidae, Pachyneuridze) 
BIBIONOIDEA (Hesperinih, Bibionidse, Scatopsidse) 
MYCETOPHILOIDEA (Mycetophilidse, Sciophilidae, Bolitophilidae, 

Ditomyiidae, Ceroplatidse, Macroceratidse, Diadocidiidse, 
Sciaridae, Cecidomyiidse) 

Suborder Brachycera 
Division ORTHORRHAPKA 

STRATIOMYIOIDEA (Stratiomyiidse, Pantophthalmidae, Chiromyz- 
idae, Xylomyiidae) 

TABANOIDEA (Rhagionidae, Xylophagida, Coenomyiih, Taban- 
idae) 

THE~ZEVOIDEA (Therevidae, Scenopinids, Nemestrinid~, Acro- 
ceratidse) 

ASILOIDEA (Bombyliidse, Asilidz, Apioceratidze, Mydaidse) 
EMPIDOIDEA (Empidids, Dolichopodids) 

Division CYCLORRHAPHA 
Series ASCHIZA 
LONCHOPTEROIDEA (Lonchopteridse) 
PHOROIDEA (Phoridse, Termitoxeniidae, Thaumatoxenidse, Braul- 

idse) 
PLATYPEZOIDEA (Platypezidse, Sciadoceratidae) 
SYRPHOIDEA (Pipunculidae, Syrphids) 

Series SCHIZOPHORA 
Section MYODARIA 
MUSCOIDEA THECOSTOMATA (Tachinidae, Dexiidae, Phasiih, 

Rhinophoridae, Sarcophagidae, Calliphoridae; Muscidse, Glos- 
sinidse, Anthomyiidae, Cordyluridse, (Estridse) 

MUSCOIDEA HAPLOSTOMATA (Gastrophilidse, Ctenostylidae, 
Conopidz, Pyrgotids, Phytalmiidse, Platystomatidse, Ptero- 
callidse, Ortalidae, Ulidiidse, Richardiidse, Rhopalomeridae, 
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Rhinotoridae, Trypetidae, Tachiniscids, Lonchsidae, Pallop- 
teridw, Tanypezidae, Nothybidae, Micropezids, Neriidae, Sep- 
a d s ,  Piophilidae, Thyreophoridze, Megamerinidae, Diopsidae, 
Clusiidz, Tetanoceratidae, Dryomyzidae, Neottiophilidae, 
Lauxaniidae, Celyphids, Periscelidie, Celopids, Helomyzidse, 
Trichoscelidie, Chyromyiidz, Psilidie, Anthomyzidae, Opomyz- 
idse, Ochthiphilidw, Tethinidae, Agromyzidae, Odiniidse, Carn- 
id=, Milichiidae, Cryptochsetidae, Drosophilidae, Diastatidae, 
Astiids, Aulacogastridae, Canaceidae, Ephydridae, Oscinidae, 
Borboridz, Leptoceratidae) 

Section PUPIPARA 
HIPPOBOSCOIDEA (Hippoboscidz, Streblida, Nycteribiide) 

Order SIPHONAPTERA 
Suborder Fractocipita (Ischnopsyllids, Hystrichopsyllidae, Macro- 

psyllidae) 
Suborder Integricipita (Pulicidae, Ctenophthalmidae, Dolichopsyl- 

lidae, Uropsyllidse, Hectopsyllidae, Tungidse) 
Order COLEOPTERA 

Suborder Adephaga, 
CARABOIDEA (Cicindelidae, Carabidae, Pseudomorphidae, Omo- 

phronidae, Amphizoi*, Hygrobiidse, Haliplih, Dytiscidse) 
GYRINOIDEA (Gyrinidse) 
PAUSSOIDEA (Paussidse) 
CUPOIDEA (Cupidae) 
RHYSODOIDEA (Rhysodidse, Jacobsoniidae) 

Suborder Polyphaw 
HYDROPHILOIDEA (Hydrophilidse, Hydroscaphidae) 
STAPHYLINOIDEA (Silphidae, Thorictidse, Sphaeritidae, Leptinidae, 

Clambidae, Scaphidiidse, Scydmaenidie, Brathinidse, Staphy- 
linidse, Platypsyllidae, Pselaphidse, Clavigeride) 

CUCUJOIDEA (Cucujidk, Parandride, Helotidse, Passandridze, 
Silvanidae) 

CANTHAROIDEA (Lampyridae, Cantharidae, Lycidze, Drilidae, Ly- 
mexyli&, Micromalthidae, Atractoceridae, Telegeusidae, Dasyt- 
idae, Malachiidae, Cleridae, Corynetidae) 

MORDELLOIDEA (Cephaloi&ie, (Edemeridae, Mordellidse, Rhipi- 
phoridse, Meloids, Eurystethidse, Pythidze, Pyrochroids, 
Pedilidz, Anthicidae, Euglenidae) 

ELATEROIDEA (Cerophytidae, Cebrionidze, Plastoceridae, Rhipi- 
ceratidae, Elateridae, Melasidae, Throscidse, Buprestide) 

DRYOPOIDEA (Psephenidze, Dryopidae, Helmidae, Heteroceridae, 
Georyssidae) 

DASCYLLOIDEA (Dascyllidae, Helod~dae, Chelonariidse, Dermes- 
tidae, Byturidse, Byrrhidae, Nosodendryddae, Ptinidae, Ectreph- 
idie, Gnostidcf, Eucinetidie) 



HISTEROIDEA (Histeridae, Niponiidae, Synteliidae) 
COLYDIOIDEA (Colydiidae, Murmidiidae, Ostomatidae, Mono- 

tomidae, Cryptophagidae, Nitidulids, Brachypteridae, Rhizo- 
phagidae, Ciidae, Mycetophagidae, Erotylidze, Languriidae, 
Catopochrotidae, Phalacridae, Lyctidae, Anobiids, Bostrych- 
idae, Lathridiids, Monotomids, Derodontidae, Endomych- 
id=, Mycetaeidae, Coccinellidae, Orthoperidae, Phaenocephalidae, 
Sphaeriidae, Ptiliidz, Hydroscaphidae, Discolomide, Cyatho- 
ceridae) 

TENEBRIONOIDEA (Tenebrionidae, Cossyphodidae, Cistelidae, Pe- 
triidae, Lagriidae, Elacatidae, Nilionidae, Sphindidae, Melan- 
dryidae, Scraptiidae, Monommatidae, Trictenotomidae) 

CERAMBYCOIDEA (Prionidae, Lamiidae, Cerambycidae, Donaciidae, 
Megascelidse, Sagridae, Crioceridae, Cryptocephalidae, Chlamyd- 
idae, Megalopodidae, Clytrids, Chrysomelidae, Lamprosomat- 
idae, Eumolpidae, Galerucidae, Halticidae, Hispidze, Cassididae, 
Mylabridae) 

CURCULIONOIDEA (Brentidae, Cylad ih ,  Rhinomaceridae, Curcu- 
lionidae, Platypodidre, Chapuisiidae, Scolytidae, Scolytoplaty- 
podidze, Ipidae, Anthribidae, Aglycideridae, Proterhinidae) 

SCARABBOIDEA (Passalidae, Lucanidae, Sinodendridae, Trogidae, 
Scarabsidae, Geotrupidae, Pleocomidae, Glaphyridae, Orph- 
nidae, Ochodaeidae, Hybosoridae, Aphodiidae, Bgialiidae, Melo- 
lonthidae, Euchiridae, Rutelidae, Pachypodide, Dynastidae, 
Phaenomeridae, Cetoniidae, Trichiidae) 

Order STREPSIPTERA 
MENGEOIDEA (Mengeidae, Mengenillidae) 
STICHOTREMATOIDEA (Stichotrematidae) 
XENOIDEA (Callipharixenidae, Myrmecolacidae, Stylopi&, Hy- 

lecthridae, Xenidae) 
HALICTOPHAGOIDEA (Diozoceratidae, Halictophagidae) 
ELENCHOIDEA (Elenchidae) 

Order HYMENOPTERA 
Suborder Chalastogastra 

PAMPHILIOIDEA (Pamphiliide, Xyelidae) 
TENTHREDINOIDEA (Megalodontidae, Cimbicidw, Pergidae, Ar- 

gidae, Blasticotomidae, Tenthredinidae, Diprionidae) 
SIRICOIDEA (Xiphydriidae, Cephidae, Siricidae) 
ORYSSOIDEA (Oryssidae) 

Suborder Clistogastra 
Division TEREBRANTlA 

ICHNEUMONOIDEA (Megalyridae, Stephanidae, Aulacidae, Gaster- 
uptionidae, Evaniidae, Ichneumonidse, Braconidae, Agriotypidae, 
Alysiidae, Trigonalidae) 

CHALCIDOIDEA (Callimomidae, Agaontidae, Leucospididae, Or- 
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myridae, Eurytomidae, Perilampidae, Eucharididae, Cleonym- 
idae, Encyrtidze, Pteromalida, Miscogastrida, Elasmidae, Lep- 
to0cznidae, Eulophidae, Trichogrammatidae, Mymaridw) 

SERPHOIDEA (Pelecinidae, Monomachidae, Heloridae, Roproniidae, 
Vanhorniidae, Serphidae, Belytidae, Diapriidze, Scelionidae, Cal- 
liceratidae, Platygastridae) 

CYNIPOIDEA (Ibdiidae, Cynipidae, Figitidae) 
Division ACULEATA 

BETHYLOIDEA (Rhopalosomatidae, Bethylidae, Dryinidae, Embo- 
lemidae, Sclerogibbidae) 

CHRYSIDOIDEA (Cleptidae, Chrysididae, Alienidae) 
SCOLIOIDEA (Sapygidae, Plumariidze, Scoliids, Tiphiidae, Antho- 

boscidae, Sierolomorphidw, T h ~ n n i d z ,  Methocidw, Myrmos- 
idae, Mutillidae, Apterogynidae) 

FORMICOIDEA (Formicidae) 
VESPOIDEA (Vespidae) 
PSAMMOCHAROIDEA (Psammocharidze) 
SPHECOIDEA (Ampulicidae, Sphecidae, Mellinidze, Gorytidae, Nys- 

sonidae, Trypoxylidae, Stizidae, Dimorphidw, Bembicidz, Lar- 
ridae, Miscophidae, Philanthidae, Cerceridae, Alysonidae, Pem- 
phredonidw, Crabronidae, Oxybelidae) 

APOIDEA (Colletidae, Prosopididae, Andrenidze, Megachilidae, 
Panurgidae, Podaliriidae, Bombidae, Euglossidw, Xylocopidae, . 
Ceratinidae, Stelididae, Chrysanthedidae, Nomadidae, Melec- 
tidae, Apidae) 



26 BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY 

KEY TO THE CLASSES OF ARTHROPODA 

1. Antennze absent; often four or five pairs of legs, sometimes more, 
very rarely less. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2 

One or two pairs of antennze present; legs variable, often three or 
many pairs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

2. Marine animals, occasionally living near the tidal zone. . . . . . .  . 3  
Terrestrial, rarely aquatic species living in fresh water; never 

living in the ocean below the tidal zone. . . . . . . . . . . . . . . . . . .  .4 
3. Respiratory organs well developed, consisting of blood gills; four 

anterior pairs of legs chelate at  tip; large animals, the body 
covered by a convex carapace. King crabs, Horseshoe crabs. 

XIPHOSORA 
Respiratory organs absent or vestigial; none of the legs chelate at  

tip; body small, with extremely long legs. . . .  PYCNOGONIDA 
4. Four pairs of legs in the adult, sometimes with another more 

anterior pair of appendages (pedipalpi) resembling walking 
legs.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Three pairs of legs or less. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6 
5 .  With a well developed respiratory system composed of book lungs 

or of tubular t r a c h e ~  opening by spiracles, or of both in the 
same animal; reproductive organs opening near the base of the 
abdomen below; integument usually heavily chitinized at  least 
on part of the body. Spiders, Scorpions, Mites, Ticks, etc. 

ARACHNIDA (Page 535) 
Without any special respiratory organs, reproductive organs open- 

ing into the alimentary canal; very small or microscopic animals 
with weakly chitinized integument, living in damp places or 
aquatic. Water bears, Bear animalcules. 

TARD~GRADA (Page 581) 
6. With three pairs of legs, or with only two pairs, in the latter case 

the body is vermiform and shows many minute transverse 
wrinkles or annulations: small or minute animals. . . . . .  i . . . .  .7 

Without legs in the adult which is vermiform and shows many 
minute transverse wrinkles or annulations, or with two pairs 
in the embryo or young larva which is short and not thus an- 
nulate; internal parasites of vertebrates (see couplet 5). (Order 
Pentastomida) . . . . . . . . . . . .  ARACHNIDA, part. (Page 535) 

7. Three pairs of legs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 
Two pairs of legs; body long, tapering, the integument with 
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minute transverse rings or wrinkles; living in plant or animal 
tissues. Some Acarina (see couplet 5 ) .  

ARACHNIDA, part. (Page 535) 
8. Body elongate; abdomen consisting of eleven segments, its basal 

three segments each bearing a pair of vestigial legs. (Order 
Protura. (If internal parasites, cJ. Strepsiptera, p. 467). 

INSECTA, part. (Page 28) 
Body short, rounded or oval; abdomen not segmented and without 

appendages below. The young of some Acarina. 
ARACHNIDA, part. (Page 535) 

9. Only one pair of antennae. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 
Two pairs of antennae; five or more pairs of legs; aquatic (very 

rarely terrestrial) animals living in the sea or in fresh water, 
provided with true gills, except in some parasitic forms. 

CRUSTACEA (Page 534) 
10. With three pairs of legs in the adult, and usually with wings; legs 

reduced in size and structure or often completely absent in the 
larva. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INSECTA (Page 28) 

More than three pairs of legs; no wings; body usually very elon- 
gate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

11. Legs of the first three segments behind the head similar, composed 
of distinct joints, but of a different type from the more posterior 
pairs which are not clearly jointed. Larvae of some insects. 

INSECTA, part. (Page 28) 
Legs essentially similar, a t  most only the first pair strikingly 

different from the more posterior ones. . . . . . . . . . . . . . . . . . .  .12 
12. Legs composed of distinct, heavily chitinized segments which are 

articulated by sharply differentiated joints; integument usu- 
ally heavily chitinized. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .13 

Legs fleshy with numerous annulations, but without any clearly 
articulated joints; long cylindrical, soft-bodied animals. Tropi- 
cal. ....................... O N Y C H ~ P H O R A  (Page 532) 

IS. Not more than one pair of legs on any segment of the body. . . .  .14 
Two pairs of legs on some, usually on most of the segments of the 

body (as indicated by the tergites); body usually more or less 
cylindrical. . . . . . . . . . . . . . . . . . . . . .  D I P L ~ P O D A  (Page 585) 

14. A n t e n n ~  simple, not branched. . . . . . . . . . . . . . . . . . . . . . . . . . .  .15 
Antennze branched apically, terminating in three multiarticulate 

setiform appendages; nine pairs of legs; minute animals without 
respiratory organs. . . . . . . . . . . . . .  P A U R ~ P O D A  (Page 583) 

15. Legs terminating in a single tarsal claw; first pair of legs modified 



to form jaw-like poison fangs; a t  least nineteen body segments 
and fifteen or more pairs of legs in the adult. Centipedes. 

C H I L ~ P O D A  (Page 599) 
Legs each bearing two tarsal claws; first pair of legs more or less 

reduced in size, not jaw-like and without poison gland; 15 to - 
22 body segments and twelve pairs of legs. 

SPMPHYLA (Page 603) 

CLASS INSECTA 

Small or moderate-sized, frequently very small or minute, never very 
large, Arthropoda. Body of adult and sometimes also of the immature 
stages more or less clearly divided into three groups of segments, 
head, thorax and abdomen; those forming the head fused into a single 
piece. Three thoracic segments, each bearing a pair of legs; the first 
segment often much more freely articulated than the others; second 
and third each usually bearing a pair of wings, sometimes absent on 
the third or entirely wanting. Abdomen composed of eleven segments 
or less, frequently six to eight, often terminated by a pair of cerci. 
One pair of antennze almost always present; three pairs of mouthparts; 
a pair of mandibles fitted for chewing or piercing, and two pairs of 
maxillze, the latter usually bearing a jointed palpus and the first pair 
usually biramose. Compound eyes and three simple ocelli usually 
present. Legs almost always terminating in claws, usually nine- or 
eight-jointed, occasionally less. Wings usually supplied with a series 
of branched veins or chitinous thickenings, fore pair often thicker 
than the hind ones. Respiration by branched, tubular t r a c h e ~  opening 
by segmentally arranged pairs of spiracles. Development direct in the 
primitive forms or with a metamorphosis often involving great changes 
in form and habits. Younger stages without functional wings; in the 
forms undergoing metamorphosis with the legs and antennze much 
reduced and the body grub-like, caterpillar-like, or vermiform. Insects. 

KEY TO THE ORDERS OF INSECTA 

1. Wings developed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2  
Wingless, or with vestigial wings. . . . . . . . . . . . . . . . . . . . . . . . . .  .32 

2. The wings of the mesothorax (the fore wings) horny, leathery or 
parchment-like, a t  least a t  the base; differing materially in 
texture from the membranous hind wings which exceptionally 



may be absent. Prothorax large and not fused with the meso- 
thorax (except in the rare Strepsiptera, which have minute 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fore wings). . 3  
The mesothoracic wings membranous. . . . . . . . . . . . . . . . . . . . . .  .12 

3. Mesothoracic wings (called tegmina or hemelytra) containing 
veins, or a t  least the metathoracic wings not folded crossways 
when hidden under the upper wings. . . . . . . . . . . . . . . . . . . . . .  . 4  

Mesothoracic wings (called elytra) veinless, of uniform, horny 
consistency, the metathoracic wings, when present, folded cross- 
ways as well as lengthwise when a t  rest and hidden beneath the 
elytra; mouth mandibulate. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . l l  

4. Mouthparts forming a jointed beak, fitted for piercing and suck- 
ing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Mouthparts with mandibles fitted for chewing and moving later- 
ally. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

5 .  Head usually horizontal and with the beak arising from the under 
part so as to project downwards, the gula well developed; meso- 
thoracic wings usually leathery a t  the base and abruptly mem- 
branous on the apical portion, the membranous parts usually 
overlapping one another and lying flat over the abdomen when 
a t  rest. True bugs. . . . . . . . . . . . .  .HEM~PTERA (Page 140) 

Head usually vertical and with the beak arising from the back 
part so as to project backward between the front legs; gula 
absent, or represented by a small membrane. 

H O M ~ P T E R A  (Page 106) 
6. Hind wings not folded, similar to the fore wings; social species, 

living in colonies. Termites. . . . . . . . .  I S ~ P T E R A  (Page 93) 
Hind wings folding, fan-like, broader than the fore wings. . . . . .  .7 

7. Usually rather large or moderately large species; antenne usually 
lengthened and thread-like; prothorax large and free from the 
mesothorax; cerci present; fore wings rarely minute, usually 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  long. '. .8 
Very small active species; antenne short, with few joints, a t  least 

one joint bearing a long lateral process; no cerci; fore wings 
minute; prothorax small. Rare, short-lived insects, parasites 
of other insects, usually wasps and bees. 

Males of STREPS~PTERA (Paee 467) 
\ <2 

8. Hind femora not larger than the fore femora; mute species; body 
more or less flattened with the wings superposed when a t  rest; 
tergites and sternites subequal. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9  

Hind femora almost always much larger than the fore femora, 



jumping species, if not (Gryllotalpida) the front legs broadened 
for burrowing; species usually capable of chirping or making a 
creaking noise; body more or less cylindrical, the wings held 
sloping against the sides of the body when at  rest; tergites usu- 
ally larger than the sternites. Grasshoppers,Katydids, Crickets. 

O R T H ~ P T E R A  (Page 48) 
9. Body elongate; head free, not concealed from above by the pro- 

thorax: deliberate movers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 
Body oval, much flattened; head nearly concealed beneath the 

oval pronotum; legs similar and fitted for rapid running, the 
coxz large. Roaches. . . . . . . . . . . . .  BLATTARIB (Page 77) 

10. Prothorax much longer than the mesothorax; front legs almost 
always heavily spined, formed for seizing prey; cerci usually 
with several joints. Mantes, Leaf insects. 

MANT ~ D E A  (Page 83) - .  
Prothorax short; legs similar, formed for walking; cerci one- 

jointed. Stick insects, Walking sticks. 
PHASMAT ~ D E A  (Page 61) 

11. Abdomen terminated by movable, almost always heavily chiti- 
nized forceps; antennz long and slender; fore wings short, 
leaving most of the abdomen uncovered, hind wings nearly 
circular, delicate, radially folded from near the center; elongate 
insects. Earwigs. . . . . . . . . . . . . . .  D E R M ~ E R A  (Page 65) 

Abdomen not terminated by forceps;l antennz of various forms 
but usually eleven-jointed; fore wings usually completely 
sheathing the abdomen; generally hard-bodied species. Beetles, 
Weevils. . . . . . . . . . . . . . . . . . . . . . .  COLEOPTERA (Page 408) 

12. With four wipgs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .13 
With but two wings (the mesothoracic) usually outspread when 

a t  rest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
13. Wings long, very narrow, the margins fringed with long hairs, al- 

most veinless; tarsi one- or two-jointed, with swollen tip; 
mouthparts asymmetrical, without biting mandibles, fitted 
for lacerating and sucking plant tissues; no cerci; minute spe- 
cies. Thrips. . . . . . . . . . . . . . . . .  THYSAN~PTERA (Page 72) 

Wings broader and most often supplied with veins, if rarely some- 
what linear the tarsi have more than two joints and the last 
tarsal joint is not swollen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .14 

14. Hind wings with the anal area folded in plaits, fan-like, in repose, 

1 If very rarely (one African genus) with apical forceps-like appendages, the wings are not as 
in Dermaptera. 
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larger than the fore wings; antennz prominent; veins usually 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  numerous; larvz aquatic. .15 

Hind wings not folded, not larger than the fore wings, the anal 
area small and not separated. . . . . . . . . . . . . . . . . . . . . . . . . . .  .17 

Tarsi five-jointed; cerci not pronounced. . . . . . . . . . . . . . . . . . . .  .16 
Tarsi three-jointed; body rather flattened, with jointed cerci; 

wings a t  rest overlapping the abdomen, prothorax large, free; 
species of moderate to large size. Stone-flies. 

PLEC~PTERA (Page 176) 
Costal area with few crossveins; wing with the surface hairy; pro- 

thorax small; species of small to moderate size. Caddice flies. 
T R I C H ~ P T E R A  (Page 191) 

Costal area with many crossveins; prothorax rather large; species 
. . . . .  of moderate to large size. MEGAL~PTERA (Page 179) 

Antennae short and inconspicuous; wings netyeined with numerous 
. . . . . . . .  crossveins; nymphs aquatic. (SUBULICORNIA) .18 

Antennae larger, distinct, if rarely small the crossveins are few; 
. . . . . . . . . . . . . . . . . . . . . . . .  larvae almost always terrestrial. .19 

Hind wings much snlaller than the fore wings; abdomen ending in 
long, thread-like processes; tarsi normally four- or five-jointed; 
sluggish fliers. May flies. . . . . . .  PLECTOPTERA (Page 169) 

Hind wings nearly like the fore wings; no caudal setze; tarsi three- 
jointed; vigorous, active fliers, often of large size. Dragon flies, 
Damsel flies. . . . . . . . . . . . . . . . . . . . . .  ODONATA (Page 159) 

Head produced into a mandibulate beak (Fig. 354), hind wings 
not folded; wings usually with color pattern, the crossveins 
numerous; male genitalia usually greatly swollen, forming a 
reflexed bulb. Scorpion flies. . . . . .  M E C ~ P T E R A  (Page 189) 

Head not drawn out as a mandibulate beak; male abdomen not 
forcipate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Mouth mandibulate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
Mouth haustellate, the mandibles not formed for chewing; no 

cerci; crossveins few. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
Tarsi five-jointed, if rarely three- or four-jointed, the hind wings 

are smaller than the front ones and the wings lie flat over the 
body ; no cerci . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .22 

Tarsi two-, three- or four-jointed; veins and crossveins not numer- 
ous . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

Prothorax small or only moderately long. (In Mantispidz the 
prothorax is very long, but the front legs are strongly rap- 
torial). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
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Prothorax very long and cylindrical, much longer than the head; 
front legs normal; antenne with more than eleven joints; cross- 
veins numerous. . . . . . . . . . . . . . .  RAPHIDI ~ D E A  (Page 180) 

23. Wings similar, with many veins and crossveins; prothorax more 
or less free. If the neuration is very rarely reduced (Coniop- 
teryx) the wings are powdered . . . . . . . . . . . . . . . . . . . . . . . . .  .24 

Wings with relatively few angular cells, the costal cell without 
crossveins; hind wings smaller than the fore pair; prothorax 
fused with the mesothorax; abdomen frequently constricted 
a t  the base and ending in a sting or specialized ovipositor. 
Ants, Wasps, Bees, etc.. . . . . . . .  H Y M E N ~ P T E R A  (Page 471) 

24. Costal cell, a t  least in the fore wing, almost always with many 
crossveins. . . . . . . . . . . . . . . . . . .  N E U R ~ P T E R A  (Page 181) 

Costal cell without crossveins. . . . . .  M E C ~ P T E R A  (Page 189) 
25. Rings equal in size, or rarely the hind wings larger, held super- 

posed on the top of the abdomen when a t  rest; media fused 
with the radial sector for a short distance near the middle of the 
wing; tarsi three-, four-, or five-jointed . . . . . . . . . . . . . . . . . .  26 

Hind wings smaller than the fore wings; wings held a t  rest folded 
back against the abdomen; radius and media not fusing; tarsi 
two- or three-jointed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .27 

26. Tarsi apparently four-jointed; cerci usually minute; social species, 
living in colonies. . . . . . . . . . . . . . . . . . . .  IS ~ P T E R A  (Page 93) 

Tarsi three-jointed, the front metatarsi swollen; cerci conspicu- 
ous; usually solitary species. . . . . . . . . .  E M B I ~ D E A  (Page 91) 

27. Cerci absent; tarsi two- or three-jointed; wings remaining attached 
throughout life; radial sector and media branched, except 
when fore wings are much thickened. 

CORRODENTIA (Page 96) 
Cerci present; tarsi two-jointed; wings deciduous a t  maturity, 

the neuration greatly reduced; radial sector and media simple, 
unbranched. . . . . . . . . . . . . . . . . . . .  ZORAPTERA (Page 100) 

28. Wings not covered with scales, not outspread when a t  rest; pro- 
thorax large; antennze with few joints; mouthparts forming a 
jointed piercing beak. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .29 

Wings and body covered with colored scales which form a definite 
pattern on the wings; antenne many-jointed; mouthparts when 
present forming a coiled tongue. Moths and Butterflies. 

L E P I D ~ P T E R A  (Page 198) 
29. Beak arising from the back of the head. 

H O M ~ P T E R A  (Page 106) 
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Beak arising from the front part of the head. 
HEMSPTERA (Page 140) 

30. Mouth not functional; abdomen furnished with a pair of caudal 
filaments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 

Mouthparts forming a proboscis, only exceptionally vestigial; 
abdomen without caudal filaments; hind wings replaced by 
knobbed halteres. Flies, Mosquitoes, Midges. 

D ~ P T E R A  (Page 264) 
31. No halteres; antennze inconspicuous; crossveins abundant. A few 

rare May flies. . . . . . . . . . . . . . .  PLECT ~ P T E R A  (Page 169) 
Hind wings represented by minute hook-like halteres; antennae 

evident; neuration reduced to a forked vein; crossveins locking; 
minute delicate insects. Males of Scale insects. 

H O M ~ P T E R A  (Page 106) 
32. Body more or less insect-like, i.e. with more or less distinct head, 

thorax and abdomen, and jointed legs, and capable of locomo- 
tion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .33 

Without distinct body parts, or without jointed legs, or incapable 
of locomotion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .75 

33. Terrestrial, breathing through spiracles; rarely without special 
respiratory organs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 

Living in the water; usually gill-breathing, larval forms. . . . . . .  .61 
Parasites on warm-blooded animals . . . . . . . . . . . . . . . . . . . . . . .  .69 

34. Mouthparts vestigial, retracted in the head and scarcely or not 
a t  all visible; underside of the abdomen with styles or other ap- 
pendages; very delicate small or minute insects. (APTERY- 
GOTA). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

Mouthparts mandibulate, formed for chewing (if body is covered 
with scales, see Thysanura). . . . . . . . . . . . . . . . . . . . . . . . . . . .  .38 

Mouthparts haustellate, formed for sucking. . . , . . . . . . . . . . . .  .57 
35. Abdomen consisting of ten to twelve segments, no ventral sucker 

a t  its base, no terminal springing apparatus. . . . . . . . . . . . . . .  .36 
Abdomen consisting of six segments or less, with a forked 

sucker a t  base below and usually with a springing apparatus 
(furcula) near the tip beneath; cerci absent, 

COLLEMBOLA (Page 44) 
36. Basal three segments of the abdomen with ventral styles; antennze 

absent; no cerci, but a short anal tube present; headpear-shaped; 
prothorax short; abdomen with twelve segments; minute, 
cylindrical species. (Class IMIRIEIVT~MATA) .  

P R O T ~ R A  (Page 40) 
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Ventral styles occurring to the seventh segment; antenna3 thread- 
like; cerci present; prothorax not short. . . . . . . . . . . . . . . . . . .  .37 

37. Body never scaly; mouthparts concealed except for the palpi; 
apex of the abdomen without a median process. 

E N T ~ T R O P H I  (Page 43) 
Body usually covered with minute scales; tips of the mouthparts 

visible; abdomen with a median cerciform appe_ndage. 
THYSANURA (Page 41) 

38. Underside of abdomen entirely without legs. . . . . . . . . . . . . . . . .  .39 
Abdomen bearing false legs beneath which differ from those of 

the thorax; body caterpillar-like, cylindrical, the thorax and - - 
abdomen not distinctly separated; larval forms. . . . . . . . . . . .  os 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39. Antennse long and distinct. .40 
Antennz short, not pronounced; larval forms. . . . . . . . . . . . . . .  .53 

40. Abdomen terminated by strong movable forceps; prothorax free. 
Earwigs. . . . . . . . . . . . . . . . . . . . . .  DERMAPTERA (Page 65) 

Abdomen not ending in forceps. . . . . . . . . . . . . . . . . . . . . . . . . . .  .41 
41. Abdomen not strongly constricted a t  the base, broadly joined to 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  the thorax. .42 
Abdomen strongly constricted a t  the base; prothorax fused with 

the mesothorax. Ants, etc.. . . .  H Y M E N ~ P T E R A  (Page 471) 
. . . . . . . . . . . . . . . . . . . . . . . . . .  42. Head not prolonged into a beak. .43 

Head produced into a mandibulate beak. 
M E C ~ P T E R A  (Page 189) 

43. Very small (three millimeters), louse-like jumping species; pro- 
thorax inconspicuous. Book lice. CORRODENTIA (Page 96) 

Larger, or a t  least not louse-like species; prothorax large. . . . . .  .44 
44. Hind legs fitted for jumping, the femora enlarged; wing-pads of 

larvse when present in inverse position, the metathoracic over- 
lapping the mesothoracic. . . . . . . . .  O R T H ~ P T E R A  (Page 48) 

Hind legs not enlarged for jumping; wing-pads, if present, in 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  normal position. : . . . . .  .45 

45. Prothorax much longer than the mesothorax; front legs fitted for 
. . . . . . . . . . . . . . . . . . . .  grasping prey M A N T ~ D E A  (Page 83) 

. . . . . . . . . . . . . . . . . . . . . . . .  Prothorax not greatly lengthened. .46 
46. Cerci present; antenna3 usually with more than fifteen joints, often 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  many-jointed. .47 
No cerci; body often hard-shelled; antenna3 usually with eleven 

. . . . . . . . . . . . . . . . . . . . . . . .  joints C O L E ~ P T E R A  (Page 408) 
. . . . . . . . . . . . . . . . . . . . . . . .  47. Cerci with more than three joints. .48 

. . . . . . . . . . . . . . . . . . . . . .  Cerci short, with one to three joints. -50 
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48. Body flattened and oval; head inflexed; prothorax oval. Roaches. 
BLATTARIE (Page 77) 

Body elongate; head nearly horizontal. . . . . . . . . . . . . . . . . . . . .  .49 
49. Cerci long; ovipositor chitinized, exserted; tarsi five-jointed. 

GRYLLOBLATT~DEA (Page 47) 
Cerci short; no ovipositor; tarsi four-jointed. 

I S ~ P T E R A  (Page 93) 
50. Tarsi five-jointed; body very slender and long. Walking-sticks. 

P H A S M A T ~ D E A  (Page 61) 
Tarsi two- to four-jointed; body not linear. . . . . . . . . . . . . . . . . .  .51 

51. Front tarsi not enlarged. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .52 
Front tarsi with the first joint swollen. . .  E M B I ~ D E A  (Page 91) 

52. Tarsi apparently four-jointed; cerci with several joints; antenna 
with nine to thirty joints. . . . . . . . . . .  I S ~ P T E R A  (Page 93) 

Tarsi two-jointed; cerci one-jointed; antenna nine-jointed; minute 
species . . . . . . . . . . . . . . . . . . . . . . . .  ZORAPTERA (Page 100) 

53. Body cylindrical, caterpillar-like . . . .  MEC ~ P T E R A  (Page 189) 
Body more or less depressed, not caterpillar-like. . . . . . . . . . . . .  .54 

54. Mandibles united m-ith the corresponding maxillze to form sucking 
jaws (Fig. 975). . . . . . . . . . . . . . . . .  .Larva of N E U R ~ P T E R A  

Mandibles almost always separate from the maxill~e (Figs. 972, 
973, 976, 977, 979, 980, 983, 984, 986, 992). 

L a r v ~  of C O L E ~ P T E R A ,  RAPHIDI~DEA,  STREPS~PTERA 
55. False legs numbering five pairs or less; located on various abdomi- 

nal segments; but not on the second; the false legs (prolegs) 
tipped with many minute hooks. (Figs. 978, 982). 

L a r v ~  of L E P I D ~ P T E R A  (Page 240) 
False legs numbering from six to ten pairs, one pair of which 

occurs on the second abdominal segment; the prolegs not tipped 
with minute hooks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .56 

56. Head with a single ocellus on each side. (Figs. 966-971). 
Larva of some H Y M E N ~ P T E R A  (Page 408) 

Head with several ocelli on each side. Larva of M E C ~ P T E R A  
57. Body bare or with few scattered hairs, or with waxy coating. . .  .58 

Body densely clothed with hairs or scales; proboscis if present 
coiled under the head. Moths. L E P I D ~ P T E R A  (Page 198) 

58. Last tarsal joint swollen; mouth consisting of a triangular un- 
jointed beak; minute species. Thrips. 

T H Y S A N ~ P T E R A  (Page 72) 
Tarsi not bladder-like a t  the tip, and with distinct claws. . . . . .  .59 

59. Prothorax distinct. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6O 



Prothorax small, hidden when viewed from_above. 
DIPTERA (Page 264) 

60. Beak arising from the front part of the head. 
HEM~PTERA (Page 140) 

Beak arising from the back part of the head. 
H O M ~ P T E R A  (Page 106) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61. Mouth mandibulate. .62 
Mouth haustellate, forming a strong pointed inflexed beak. 

Nymphs of HEM~PTERA 
62. Mandibles exserted straight forward and united with the cor- 

responding maxillae to form piercing jaws. 
Larvae of some N E U R ~ P T E R A  

Mandibles normal, moving laterally to function as biting jaws. .63 
63. Body not encased in a shell made of sand, pebbles, leaves, etc.. .64 

Case-bearing forms; tracheal gills usually present. Periwinkles, 
Caddis-worms. (Fig. 974). . . . . . .  .Larvae of T R I C H ~ P T E R A  

64. Abdomen furnished with external lateral gills or respiratory pro- 
cesses (a few Coleoptera and Trichoptera here also). . . . . . .  .65 

Abdomen without external gills. . . . . . . . . . . . . . . . . . . . . . . . . . .  .66 
65. Abdomen terminated by two or three long caudal filaments. 

Larvae of P L E C T ~ P T E R A  
Abdomen with short end processes. .Larvae of M E G A L ~ P T E R A  

66. Lower lip strong, extensile, and furnished with a pair of opposable 
hooks. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Larvae of ODONATA 

Lower lip not capable of being thrust forward and not 
hooked. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .67 

67. Abdomen without false legs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .68 
Abdomen bearing paired false legs on several segments.- 

A few larvae of LEPIDOPTERA 
68. The three divisions of the thorax loosely united; antennae and 

caudal filaments long and slender. . .  . L a w s  of P L E C ~ P T E R A  
Thoracic divisions not constricted; antennae and caudal filaments 

short (also a few Trichoptera here). (See couplet 54). 
Larvae of C O L E ~ P T E R A  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69. Body flattened. .70 
Body strongly compressed; mouth formed as a sharp inflexed beak; 

jumping species. Fleas. . . . . . .  SIPHONAPTERA (Page 404) 
70. Mandibulate mouthparts formed for chewing. . . . . . . . . . . . . . .  .71 

Haustellate mouthparts formed for piercing and sucking. . . . . .  .73 
71. Mouth inferior; cerci long. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .72 

Mouth anterior; no cerci; generally elongate-oval insects with 
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somewhat triangular head; parasites of birds or mammals. 
Biting lice. . . . . . . . . . . . . . . . . . . .  M A L L ~ P H A G A  (Page 101) 

72. Cerci straight, eyes absent; antennae short; external parasites of 
rodents. . . . . . . . . . . . . . . . . . . . .  DIPLOGLOSSBTA (Page 71) 

Cerci strongly bent or angulate a t  the middle; eyes present; an- 
t e n n ~  nearly as long as the body; external parasites of bats. 

Some DERMAPTERA (Page 65) 
73. Antennae exserted, visible, though rather short. . . . . . . . . . . . . .  .74 

Antennae inserted in pits, not visible from above. 
Pupiparous Df PTERA (Page 264) 

74. Beak unjointed; tarsi formed as a hook for grasping the hairs of 
the host; permanent parasites. Lice. . A N O P L ~ R A  (Page 104) 

Beak jointed; tarsi not hooked; temporary parasites. 
HEM?PTERA (Page 140) 

75. Legless grubs, maggots or borers; locomotion effected by a squirm- 
ing motion. Larvae of Strepsiptera, and of some Coleoptera 
(see couplet 54), Diptera, Lepidoptera and Hymenoptera. 
(If living in the body of wasps or bees, with the flattened head 
exposed, compare the females of Strepsiptera). 

Sedentary forms, incapable of locomotion. . . . . . . . . . . . . . . . . .  .76 
76. Small degraded forms bearing little superficial resemblance to 

insects, with a long slender beak, and usually covered with a 
waxy scale or powder or cottony tufts; living on various plants. 
Scale insects. . . . . . . . . . . . . . . . . .  H O M ~ P T E R A  (Page 106) 

Body quiescent, but able to bend from side to side; not capable 
of feeding, enclosed in a skin which is tightly drawn over all the 
members, or which leaves the limbs free but folded against the 
body; sometimes free; sometimes enclosed in a cocoon or in a 
shell formed from the dried larval skin. . . . . . . . . . . . . . . . . . .  .77 

77. The skin encasing the legs, wings, etc., holding the members 
tightly against the body; prothorax small; a proboscis show- 
ing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .78 

Legs, wings, etc., more or less free from the body; biting mouth- 
parts showing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .79 

78. Proboscis long; four wing cases; sometimes in a cocoon. (Figs. 
990, 996) . . . . . . . . . . . . . . . . . . . . . .  .pupae of LEPID~PTERA 

Proboscis short; two wing cases. (Figs. 991,997). 
Pupae of D ~ P T E R A  (Page 368) 

79. Prothorax small, fused into one piece with the mesothorax; some- 
times enclosed in a loose cocoon. Pupae of HYMEN~PTERA 

Prothorax larger and not closely fused with the mesothorax. . .  .80 



80. Wing cases with few or no veins. (Fig. 994). 
Pup= of C O L E ~ P T E R A  

Wing cases with a number of veins. (Fig. 993). 
Pup= of NEUROPTEROID ORDERS 

LITERATURE ON IKSECTS 

General Works on Insects and References Dealing with a t  least 
Several Orders Together 

BALFOUR-BROWNE, F. Keys to the Orders of Insects. Cambridge Univ. Press, 
58 pp. (1920). 

BAXKS, N. Synopsis, Catalogue and Bibliography of Xeuropteroid Insects of 
North America. Trans. American Entom. Soc., 19, pp. 328-373 (1892). 
(Includes Neuroptera, Odonata, Plectoptera, Plecoptera, Trichoptera, 
Mecoptera, Isoptera, Embiodea, Megaloptera). 

A List of Works on Korth American Entomology. Bull. Bur. Entom., 
U. S. Dept. Agric., No. 81, 120 pp. (1910). (A most valuable list of selected 
works, classified by groups, including also the Arachnida). 

BERLESE, A. Gli Insetti. 2 vols., 2018 pp., Milan (1909-25). 
BIOLOGICAL ABSTRACTS. Published by the Union of American Biological So- 

cieties, University of Pennsylvania, Philadelphia, 14 (1926-30). An index 
t o  biological literature beginning with 1926, with an abstract of those 
papers to  which reference is made. 

BRITTOX, W. E. Check List of the Insects of Connecticut. Bull. State Geol. 
Nat. Hist. Surv., Connecticut, No. 31, 397 pp. (1920). 

BROHRIER, P., EHRMANX, P. and ULMER, G., Editors. Die Tierwelt Mittel- 
europas, 1928; vol. 2 contains the lower Arthropoda; vol. 3, Arachnida; 
vol. 4, Insects. (The parts are by numerous contributors, and so far as 
published are listed under the separate groups). 

BRUES, C. T. and MELANDER, A. L. Key to the Families of North American 
Insects. 140 pp., Boston, Mass. and Pullman, Wash. (1915). 

CARUS, J. V. Bibliographia Zoologica. Vols. 1-24 issued with the Zoologischer 
Anzeiger, Leipzig (1900-13); vols. 25-40 issued separately by the Con- 
cilium Bibliographicum, Zurich (1913-30). 

COCKERELL, T. D. A. Zoology of Colorado. 262 pp., Boulder, Colo., (1927). 
CONCILIUM BIBLIOGRAPHICUM. Zurich, Switzerland. Index cards to zoological 

literature, 1896-. (Deals with the whole animal kingdom; the cards issued, 
one card for each title, usually with brief indication of contents.) 

COI~STOCK, J. H. The Wings of Insects. 423 pp., Comstock Pub. Co., Ithaca, 
K. Y. (1918). 

An Introduction to Entomology. Comstock Pub. Co., Ithaca, N. Y., 
1044 pp. (1924). 

ESSIG, E.  0 .  Insects of Western North America. 1035 pp. New York, Mac- 
Millan (1926). 

EWING, H. E. Manual of External Parasites. 225 pp. Springfield, Ill., C. C. 
Thomas (1929). 
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FELT, E.  P. Key to American Insect Galls. Bull. Kew York State Mus., No. 
200, 310 pp. (1917). (Contains an extensive bibliography.) 

FERRIS, G. F. The Principles of Systematic Entomology. Stanford Univ. 
Publ. Biol. Sci., 6, pp. 103-269 (1928). 

FLETCHER, T. B. South Indian Insects. 587 p ~ .  Madras (1914). 
Tentative Keys to  the Orders and Families of Indian Insects. Bull. 

Agric. Res. Inst. Pusa, No. 162, 101 pp. (1926). 
FROGGATT, W. 'CV. Australian Insects. 463 pp. Sydney (1908). 
GODYAN, F. D. and SALVIN, O., Editors. Biologia Centrali-Americana, Con- 

tributions to  a Knowledge of the Fauna and Flora of Mexico and Central 
America. (Contains Arachnida, Diplopoda, Chilopoda and Insects in many 
volumes, some of which we have listed separately). London (1896-1915). 

HAGEN, H. A. Bibliotheca Entomologica. 2 vols. Leipzig (1862-63). (Litera- 
ture up to the year 1863). 

HANDLIRSCH, A. Die fossilen Insekten und die Phylogenie der rezenten Formen. 
Leipzig (1906-08). 

Geschichte, Litteratur, Technik, Palaontologie, Phylogenie und SYS- 
tematik der Insekten. Schroder's Handbuch der Entomologie, 3, 1201 pp. 
Jena (1925). 

Insecta. Kukenthal, Handbuch der Zoologie, 4, Berlin (1929). 
HORN, W. and SCHEXKLING, S. Index Litteraturs Entomologicae. (Before 

1863). Berlin-Dahlem, 4 vols. (1928-29). 
HOULEBERT, C. Bibliotheque de Zoologie. In  Encyclopedie Scientifique, 

Paris, Doin. (Insects form part 5 and numerous volumes.) 
IYMS, A. D. A General Textbook of Entomology. E.  P.  Dutton, New York 

and Methuen and Co., London (1926). 
LEONARD, M. 9. List of the Insects and Spiders of New York State. Mem. 

Cornell Agric. Expt. Sta., No. 101, 1121 pp. (1926). 
LUTZ, F. E. Field Book of Insects. (Sortheastern North America.) 509 pp. 

New York (1918). 
M~WELL-LEFROY,  H. and HOWLETT, F. M. Indian Insect Life. 798 pp. Cal- 

cutta (1909). 
RILEY, C. V. Enumeration of the Published Synopses, Catalogues and Lists 

of Korth American Insects (1888). 
ROUSSEAU, E. Les larves et nymphes aquatiques des Insectes d'Europe. 

1, 967 pp. (1921). 
SCHULZE, F. E., Editor. Das Tierreich. Berlin (1897- ). (The parts are 

listed separately.) 
SHARP, D. Insects. Cambridge Natural History, vols. 5 and 6, MacMillan & 

Co., New York and London (1895-99). 
SHARP, D., Editor. Fauna Hawaiiensis. 3 vols. Honolulu (1899-1913). 
SMITH, J. B. Catalogue of the Insects of New Jersey. Ann. Rept. n'ew Jersey 

State Mus., 1909, 888 pp. (1910). 
TASCHEA-BERG, 0. Bibliotheca Zoologica. Vol. 1 (1863); vols. 2 and 3 (1889- 

90). (Literature of Entomology to the year 1880)i 



THOMPSON, M. T. Illustrated Catalogue of American Insect Galls. 116 pp. 
Nassau, N. Y. (1916). 

TILLYARD, R. J. The Insects of Australia and Kew Zealand. 560 pp. Angus and 
Robertson, Sydney (1926). 

TULLGREN, 4 .  and WAHLGREN, E. Svenska Insekter. Stockholm, 812 pp. 
(1920-1922). 

WEISS, H. B. Some Old Classifications of Insects. Canadian Entom., 47, pp. 
369-376 (1915). 

WYT~IIAN, P., Editor. Genera Insectorum. Brussels (1902- ). (The many 
fascicles of this work are listed separately under the families and sub- 
families; each contains a synoptic key to genera and a catalogue of species 
of the family or subfamily treated.) 

ZO~LOGICAL RECORD. Zoological Society of London (1865- ). (Complete 
review of all literature in Zoology, year by year. The most complete and 
useful bibliographic index extant.) 

ORDER P R O T ~ R A  
(MIRIEXT~MATA) 

Minute, slender, delicate, wingless, terrestrial, colorless o r  yellowish, 
blind species. Body bare; head pear-shaped, eyes a n d  ocelli bo th  ab- 
sent ;  antennse absent  o r  reduced t o  a tubercle; abdomen comprising 
eleven segments, t h e  last  three very short,  t h e  basal three segments 
furnished with styles, n o  cerci; mouthparts  formed for sucking, but 
retracted within t h e  head, t h e  mandibles long a n d  styliform; legs short,  
tarsi one-jointed, with a single claw. Younger stages with only nine 
abdominal segments. 

T w o  pairs of spiracles present, one pair on  t h e  mesothorax the 
other  on  t h e  metathorax; second a n d  third pairs of abdominal 
appendages two-jointed. (Eos6ntomon1 Protiipteron, wide- 
spr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E O S E N T ~ M I D E  

Spiracles absent; n o  tracheal system; second a n d  third pairs of 
abdominal appendages one-jointed. (Acerhntomon (Fig. 4), 
Acer6ntulus (Fig. 12), widespr.) . . . . . . . . ACERENT~MIDE 

LITERATURE ON PROTURA 

BERLESE, A. Monografia dei Myrientomata. Redia, 6 (1909). 
E w ~ s o ,  H. E. Kew Genera and Species of Protura. Proc. Biol. Soc. Washing- 

ton, 23, pp. 193-202 (1921). 
SILYESTRI, F. Descrizione di un nuovo genere di insetti apterigoti rappresen- 

tanti di un nuovo ordine. Boll. Lab. Zool. Gen. Agrar. Portiri., 1, (1907). 
STACH, J .  Eosentomon armaturn. (With list of known Protura.) Spraw. Kom. 

fizyogr., Krakow., 61, pp. 205-215 (1927). 
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I~-OMERSLEY, H. Notes on the British Species of Protura. Entom. Monthly 
Mag., 63, pp. 140-148 (1927). 

Further Notes on the British Species of Protura. Entom. Monthly 
Mag., 64, pp. 113-115 (1928). 

ORDER T H Y S A N ~ R A  

(ECT~TROPHI, ECT~GLYATHA) 
Moderate-sized or  small, wingless, terrestrial insects of active habits. 

Body tapering behind, generally clothed with scales. Antennte long, 

Figs. 1-8. Protura, Thysanura, Entotrophi 
1. Nesomachilis (Tillyard) Machilidze. 
2. Parajapyx, apex of abdomen (Silvestri) Japygidze. 
3. Gastrotheus (Silvestri) Lepismatidse. 
4. Acerentomon (Silvestri) Acerentomids. 
5. Lepisma (Butler) Lepismatidze. 
6. Campodea, (Maxwell-Lefroy) Campodeidse. 
7. Anajapyx (Silvestri) Projapygide. 
8. Japyx, from below (Berlese) Japygidze. 



slender, tapering, many-jointed. Head closely articuIated with the 
thorax; compound eyes present, large, reduced, or absent. Mouth- 
parts external, their tips projecting from a mouth cavity; mandibles 
large, toothed; m a x i l l ~  long. Thorax composed of three similar, freely 
articulated segments. Legs similar, the cox= large; tarsi two- or three- 
jointed, with two or three claws. Abdomen composed of eleven seg- 
ments, bearing a t  tip a pair of long, filiform, many-jointed cerci and 
a similar long median cerciform appendage; some ventral segments, 
usually the second to seventh, each with a pair of styles and generally 
also with a median sac; eighth and ninth ventral segments of female 
with paired, sometimes jointed appendages. Ko metamorphosis. Bristle 
tails. (Figs. 1, 3, 5,  9 and 10). 

Eyes large, composed of very many minute facets, extending over 
the front and usually touching above on the vertex; maxillary 
palpi very long, seven-jointed; eleventh tergite not covered by 
tenth; four posterior cox= with a style or hooked process. Body 
strongly convex above. A cosmopolitan family more abundant 
in the tropics. (Mlchilis, Petrbbius, Machilbides, Machi- 
l inus; Dllta) . (Superfamily MACHIL~IDEA). 

MACHI LIDIE 
Eyes small or wanting, when present composed of a few large 

facets, set on the sides of the head and not extending over the 
front; maxillary palpi five- or six-jointed; eleventh tergite 
partly covered by the tenth; cox= without style or process. 
Body more or less flattened. A widespread group. . (Lepisma, 
Thermbbia,  Maindrbnia, Atelhra, Nicolbtia). (Superfamily 
LEPISMAT~IDEA) . . . . . . . . . . . . . . . . . . . . LEPISMATIDIE 

LITERATURE ON THYSANURA AND ENTOTROPHI 

(These are combined since many citations refer to  both groups) 

BAR, H. Beitrag zur Kenntnis der Thysanuren. Jenaische Zeitschr., 48, pp. 
1-92 (1912). 

BARTHOLIN, T. Catalogue of Danish Apterygota (Danish). Kath. Medd., 
67, pp. 155-209 (1916). 

DALLA-TORRE, K. TIT. Die Gattungen und Arten der Apterygogenea. Inns- 
bruck, 23 pp. (1895). 

ESCHERICH, K. Das System der Lepismatiden. Zoologica, Heft 43 (19051. 
HANDSCHINK, E. Urinsekten oder Apterygota. In  Tierwelt Deutschlands, 

Lief. 16 (1929). 
JACKSON, C. F. Key to the families and genera of the Thysanura. Ohio Natur- 

alist, 6, pp. 545-549 (1906). 
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LUBBOCK, J. Monograph of the Collembola and Thysanura. Roy. Soc. Lon- 
don (1873). 

MACGIIILIVRAY, A. D. Catalogue of North -4merican Thysanura. Canadian 
Entom., 23, pp. 267-276 (1891). 

SCHOTT, H. North American Apterygogenea. Proc. California Acad. Sci., 
6, pp. 169-196 (1896). 

SILVESTRI, F. Nuova contribuzione a l h  consocenza dell' Anajapyx. Ann. 
Lab. Zool. Gen. Agrar., Portici, 6, 15 pp. (1905). 

Contribuzione alla conoscenza dei Campodeidse. Boll. Lab. Zool. Gen. 
Agrar., Portici, 6, pp. 110-147 (1912). 

Nuovi generi e specie di Campodeidse. Boll. Lab. Zool. Gen. Agrar., 
Portici, 6, pp. 5-25 (1912). 

Thysanura. Fauna siid-west Australiens, 2, pt. 4, pp. 47-68 (1908). 
STVENK, M. H. A Synopsis of the North American Species of Japyx. Journ. 

New York Entom. Soc., 11, pp. 129-132 (1903). 
VERHOEFF, I<. W. Zur vergleichende Morphologie und Systematik der Japy- 

giden. Arch. f .  Naturg., Jahrg. 71, Heft 1, pp. 63-114 (1904). 
WAHLGRES, E. Svenska Insektfauna, I. Apterygota. Entom. Tidskr., 27, 

pp. 233-270 (1906). 

ORDER E N T ~ T R O P H I  

Small, slender, wingless insects, incapable of springing and of slug- 
gish habits. Body almost always without scaly covering. Head large, 
freely articulated with the thorax; mouthparts concealed in a cavity 
within the head. Antenna: long, many-jointed. Eyes absent. Man- 
dibles toothed; maxillze and labium reduced, their palpi vestigial. 
Segments of thorax similar, freely articulated. Legs similar; coxa: 
small; tarsi one-jointed, with two claws. Abdomen consisting of eleven 
segments, the last segment either more or less covered by the preceding 
or fused with it; no ventral tube, but some of the ventral segments, 
usually the second to seventh, provided with ventral styles; apex of 
abdomen without median process; cerci long and many-jointed, or 
short and indistinctly jointed; appendages of eighth and ninth seg- 
ments greatly reduced. No metamorphosis. (Figs. 2, 6, 7, 8 and 13). 
1. Cerci composed of a number of distinct joints; eleventh tergite 

nearly or quite covered by the tenth; anal valves very distinct. 2 
Cerci single-jointed, very heavily chitinized, forming a strong 

forceps; eleventh tergite fused with the tenth; anal valves not 
distinct. Younger stages with the cerci indistinctly jointed, 
A cosmopolitan group. (JLpyx, EnalljLpyx, HeterojLpyx, 
ParajLpyx). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . JAP?GIDB 



2. Cerci long, slender, many-jointed, of approximately the same 
length as the a n t e n n ~ ,  without a gland opening on the last 
segment. ,4 cosmopolitan group. (Campbdea, FIemic6mpa, 
HaplocLmpa, PlusiocLmpa) . . . . . . . . . . . . CAMPOD&IDIE 

Cerci much shorter, stout, composed of a few short joints and with 
the opening of a gland a t  the tip of the last segment. A wide- 
spread group. (AnajLpyx, ProjBpyx) . . . . PROJAPPGIDIE 

Figs. 9-13. Protura, Thysanura, Entotrophi 
9. Thermobia, middle leg. Lepismatidse. 

10. Machilis, hind leg. Machilids. 
11. Hanseniella, front leg. Scutigerellids. 
12. Acerentulus, middle leg. Acerentomidse. 
13. Campodea, middle leg. Campodeids. 

ORDER C O L L ~ M B O L A  

Small or minute, soft-bodied, ~vjngless, springing insects, the body 
sometimes clothed with scales or hairs. Head freely movable. Antennze 
four- to six-jointed. Eyes of a degenerate compound type, composed 
of a few separated facets; sometimes entirely absent. Mouthparts 
retracted within the head; mandibles well developed; palpi vestigial. 
Thorax with the segments fused into a single mass. Legs similar, 
slender; tarsi one-jointed, with a single claw and a smaller claw-like 
empodium. Abdomen consisting of six segments; without cerci, and 
never terminated by caudal filaments or pincers-like appendages; 
usually with a leaping appendage which is often forked a t  apex and 
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arises from the fourth or fifth segment. Ventral tube always present 
as a simple or bifid process developed under the base of the abdomen. 
No metamorphosis. Spring tails. (Figs. 14-19). 
1. Abdomen consisting of six evident segments or a t  least with only 

two of these indistinctly separated; body lengthened, subcy- 
lind~ical, frequently clothed with scales. (Suborder ARTHRO- 
PLEONA). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Figs. 14-19, Collembola 
14. Isotoma (Imms) Entomobryidae. 
15. Tomocerus (Folsom) Entomobryids. 
16. Sminthurus (Sharp) Sminthuridae. 
17. Tomocerus, hind leg. (Ewing) Entomobryidse. 
18. Onychiura, hind leg. (Ewing) Onychiuride. 
19. Anoura (Tillyard) Poduridae. 

Abdomen with the segments fused; divided into two portions; 
a very large basal one and a small apical one often separated 
by a constriction; body subglobular, the abdomen little longer 
thap wide; body never with scales. (Suborder SYMPHY- 
PLEONA). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 5  

2. Head horizontal, the antennae inserted anteriorly. . . . . . . . . . . . .  . 3  
Head vertical, the antennE inserted a t  the middle; body without 

scales; furca large. (Actalates, palaearc.) . . . .  ACTAL~TIDIE 



3. Pronotum visible from above; body without scales; furca when 
present arising from the fourth segment; antennze short, four- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  jointed.. 4 
Pronotum concealed from above; body often with scales; furca 

when present usually arising from the fifth segment; antennce 
with four to six joints. (Entomabrya, OrchesBlla, Sinblla, 

. . . . . . . . . .  Tom6cerus, Isbtoma, Sira). ENTOMOBRPIDAE 
4. Front with false ocelli present; eyes absent; furcula usually absent; 

sluggish species with tuberculate integument. (Onychihra 
(= AphorCra) holarc.; Tetrodont6phora, palzearc.). (APHO- 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  RORIDB) ONYCHI~RIDIE 
Front without false ocelli; eyes often present. (Podhra, Anhrida, 

Achorehtes, Xenflla) . . . . . . . . . . . . . . . . . . . .  P O D ~ R I D I E  
5 .  Cox= long; last joint of antennze short, not divided into false ring- 

joints; antennze not longer than the head, inserted a t  the middle 
of the head or below; thorax longer than the abdomen. (NeBlus, 
Megalothbrax, holarc.) . (MEGALO THORACIDB). 

NEELIDIE 
Coxa of the usual length; last joint of antennze long, usually 

divided into false ring-joints; antenna much longer than the 
head; inserted above the middle of the head. (Sminthhrus, 
Sminthurlnus, Dicfrtoma (= Papirius), Corynepharia, 
Bourletiblla). (Including CORYAY13PHORIDB = PAPI- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R~IDB) SMINTH~RIDE 
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ORDER GRYLLOBLATT~DEA 

(GR YLLOBLA TT~IDEA, IVOT~PTE RA) 

Elongate, more or less depressed, wingless insects, measuring about 
an inch in length. Head rather large, free, horizontal or slightly in- 
clined; eyes small or absent, no ocelli; a n t e n n ~  long, filiform, with 
about 30 to 40 joints, inserted a t  the sides of the front of the head near 

Figs. 20-23. Grylloblattodea 

20. Ishiana (Silvestri) Grylloblattids. 
21. Grylloblatta (Walker) Grylloblattidae. 
22. Grylloblatta, tarsus of male (Walker) Grylloblattidae. 
23. Galloisiana, antenna (Crampton) Grylloblattids. 

the mandibles; mandibles large and strong. Prothorax quadrate or 
somewhat longer than wide, not expanded laterally; free and larger 
than the meso- or metathorax. Legs similar, formed for running, the 
coxs close together; tarsi five-jointed, with two claws, those of the 
adult male with a pair of membranous lobes beneath each joint. 
Abdomen elongated, tergites more or less equal, transverse, extending 
down a t  the sides of the abdomen; cerci long, eight- or nine-jointed; 
ovipositor exserted, sword-shaped, composed of six paired pieces. 
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Metamorphosis very slight, the nymphs very much like the adults and 
apparently of slow growth; terrestrial in all stages. (Figs. 20-23). 

A single family. (GrylloblLttrt, Western Canada, California; 
GalloisiBna, I s h i h a ,  Japan) . . . . . . . . . . . . . GRYLLOBLATTIDE 

LITTERATURE ON GRYLLOBLATTODEA 

CAUDEL, A. N. Grylloblatta in California. Canadian Entom., 63, pp. 148-150 
(1923). 

Notes on Grylloblatta. Journ. W7ashington ilcad. Sci., 14, pp. 369-371 
(1924). 

CAUDELL, A. N. and KING, 5. L. -4 New Genus of Grylloblattida from Japan. 
Proc. Entom. Soc. Washington, 26, pp. 53-60 (1924). 

SILVESTRI, F. Grylloblattidze. Boll. Zool. Gen. Agrar. Portici, 20, pp. 107-121 
(1928). 

WALKER, E.  M. A Kew Species of Orthoptera Forming a Sew Genus and 
Family. Canadian Entom., 46, pp. 93-97 (1914). 

The Male and Immature Stages of Grylloblatta. Canadian Entom., 
61, pp. 131-139 (1919). 

ORDER O R T H ~ P T E R A  
( ULOATATA part; S A L T A T ~ R I A )  

Small to large, nearly always jumping species, often possessing a 
device on the wings for making a creaking or chirping sound; hind 
femora almost always very much stouter basally, or longer, or both, 
than the middle femora; wings of adults reposing over the abdomen, 
the fore wings toughened, narrower and thicker than the membranous, 
plaited hind pair; sometimes the wings restigial or completely absent; 
head usually vertical, sometimes conically produced forward; oviposi- 
tor almost always free, often long, sword- or needle-shaped; mouth- 
parts conspicuous, mandibulate; antenne long and many-jointed or 
short with few joints; tarsi usually four- or three-jointed; prothorax 
large, free, often much enlarged; cerci short. Metamorphosis gradual, 
the young resembling the adults, but with the small wings in a reversed 
position in the last two nymphal stages, the hind wings then overlap- 
ping the fore wings. 
1. Antennae usually long and many-jointed, delicately tapering and 

exceeding the body in length, rarely very short, with twelve 
segments or less; auditory organs if present, near the base of 
the front tibia; ovipositor of female almost always long and well 
developed; tarsi usually four-jointed. (Suborder TETTI- 
GONI~DEA (=I ,OCUST~DRA))  . . . . . . . . . . . . . . . . . . . . . . . . 2  
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Antennze shorter, with less than 30 joints, filiform, rarely clubbed 
or serrate, but not delicately tapering; auditory organ if present, 
near the base of the abdomen; ovipositor of female never elon- 
gated; tarsi three-jointed, rarely ~ v i t h  the front and middle ones 

. . . . . . . . . . . . . . . . . .  two-jointed. (Suborder ACRIDODEA) . 9  

Figs. 24-29. Orthoptera 
24. Conocephstlus (Blatchley) Tettigoniidse. 
25. Stenopelmatus (Saussure) Stenopelmatids. 
26. Gryllacris (Karny) Gryllacrids. 
27. Anabrus (Caudell) Tettigoniidse. 
28. Stilpnochlora (Saussure) Tettigoniidse. 
29. Ceuthophilus (Blatchley) Stenopelmatids. 

2. Tarsi four-jointed, a t  least on the four posterior legs; antenna 
always very long and tapering; ovipositor usua l l~  long and 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  sword-shaped 3 
Tarsi with three joints or less; ovipositor when present, needle- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  shaped. .  6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. Tarsi more or less depressed. .4  

Tarsi distinctly compressed; almost always apterous forms, usu- 
. . . . . . . . . . . . . . . . . . .  ally dull-colored STENOPELM~TIDIE 

This family comprises five subfamilies, separable as follows: 

. . . . . . . . . . . . . . . . . . . . . . . . .  a. Front tibize with an auditory organ. b 
. . . . . . . . . . . . . . . . . . . . . .  Front t ibi~e without an auditory organ. c 



b. Cerci short; first and second joints of tarsi indistinctly sepa- 
rated; wings large, with a chirping organ. (Prophalangbpsis 
( = Tcirraga), ind.) . . . . . . . . . . . . . . . .  PROPHALANGOPS~NIE 

Cerci long; first and second tarsal joints distinctly separated; 
usually wingless. (Anostbstoma, ethiop., hustr.; DemLcrida, 

. . .  Austr,; Magrgttia, ethiop., As.) ANOSTOSTOMAT~NIE 
c. Hind femora a t  base more sharply produced below than above; 

legs rather long and slender. Cave crickets. (Ceuthbphilus, 
Am. (Fig. 29); Dolichbpoda, palearc.; Troglbphilu?, pal- 
aarc. ; Rhaphidbphora, indoaustr.). (CEUTHOPHILIFB). 

RHAPHIDOPHORINIE 
Hind femora a t  base more sharply produced above than below; 

legs stouter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . d  
d. Front coxa armed in front with a tooth-like projection. (Mim- 

n6rmus,  ethiop.; CratomBlus, neotrop.). 
MIMNERM~NIE 

Front coxze simple, unarmed. (Fig. 25.). (StenopelmBtus, Am.j. 
STENOPELMAT~NE 

4. Front tibia without an auditory organ. . . . . . . . . . . . . . . . . . . . .  . 5  
Front tibie with an a ~ d i t o r y  organ. Long-horned locusts, Katy- 

dids. (PHASGOAWRIDB, L O C ~ ~ ~ T I D B ) .  
TETTIGON~IDIE 

This very extensive family includes a number of subfamilies which 
may be separated as follows : 

a. Antenne inserted between the eyes, nearer to the top of the occi- 
put than to the clypeal suture. (Fig. 32). . . . . . . . . . . . . . . . . . .  b 

Antennze inserted below the eyes, or between their lower margins, 
nearer to the clypeal suture than to the top of the occiput. 
(Fig. 33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o 

b. First and second joints of tarsi longitudinally sulcate laterally. 
(Fig. 35) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . c  

First and second tarsal joints smooth (Fig. 36); hind tibia with an 
apical spine on each side above. i), large cosmopolitan group, 
including many leaf-like species. (Phanerbptera, widespr.; 
IsopsBra, ind.; ScuddBria, Am.; Tylbpsis, palzearc., ethiop.; 
Isbphya, palearc., Am.) . . . . . . . . . . .  PHANEROPTER~NIE 

c. Auditory pits on front tibize open. (Fig. 37) . . . . . . . . . . . . . . . . . .  d 
Auditory pits covered partly by an ear-like or shell-shaped exten- 

sion of the chitinous rim which partly covers them and narrows 
. . . . . .  the aperture or reduces i t  to a linear slit. (Figs. 38,39) . g  

d.  Posterior tibize with an apical spine on each side above. . . . . . . .  e 
Posterior tibize without apical spines above; body winged, very 

slender wi;h slender legs. (Zaprochilus ( = Prochilus), Austr.). 
(PROCHILIDAY) . . . . . . . . . . . . . . . . . . . . .  ZAPROCHIL~NIE 
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e. Prosternum armed with a pair of spines or tubercles. . . . . . . . . . .  . f  
Prosternum simple, unarmed. (Meconbma, CyrtBspis, palzearc.; 

Amftta,  AnepitBcta, ethiop.; Thaumhspis, ind.). 
MECONEMINE 

Figs. 30-41. Orthoptera 
30. Gryllus, fore wing (Handlirsch) Gryllids. 
31. (Ecanthus, fore wing (Handlirsch) Gryllids. 
32, 33. Superior and inferior insertion of antennse (Caudell) Tettigoniids. 
34. Mecopoda, dorsal view of head and pronotum (Caudell) Tettigoniids. 
35. Tarsus with sulcate segments (Caudell) Tettigoniids. 
36. Tarsus with smooth segments (Caudell) Tettigoniidae. 
37. Open auditory pit (Caudell) Tettigoniidse. 
38. Linear auditory pit (Caudell) Tettigoniidse. 
39. Ear-like or shell-shaped auditory pit (Caudell) Tettigoniids. 
40. Tarsus with free plantula (Caudell) Tettigoniidse. 
41. Phyllophorrt, hooded form of pronotum (Caudell) Tettigoniidse. 

f. Pronotum hood-like, strongly and acuminately produced behind; ' 

lateral carinze of pronotum dentate or crenulate. (Fig. 41). 
(Phyllbphora, indoaustr. ; Hyperhbmala, austromal.). 

PHYLLOPHOR~NE 
Pronotum not hood-like, nor much produced behind. (Fig. 34). 

(Mecbpoda, austromal.; Acridbxena, Apteroscirtus, ethiop.; 
Tabhria, Rhammatbpoda, neotrop.). . . . . .  MECOPOD~NE 

g. Front tibize without terminal spines a b o ~ ~ e .  . . . . . . . . . . . . . . . . . . .  h 
Front tibize with a terminal spine above on the outer side (except 

Arytropteris) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n 
h. Antenna1 scrobes (i.e. the grooves in which the antennze lie) with 

the margins produced. (Pseudoph~l lus ,  palzearc., indomal.; 
CleBndrus, Phyllomlmus, indomal.; ZabLlius, ethiop.). 

PSEUDOPHYLL~NE 



Antenna1 scrobes with the margins hardly produced. . . . . . . . . . . .  i 
i. Hind tibize without apical spines above. (SBga, palearc., Clania, 

Hemiclania, ethiop.; Hemiskga, Austr.) . . . . . . . .  SAGfNIE 
Hind tibie with an apical spine above on one or both sides. . . . . . .  J 

j. Hind tibize with an apical spine only on the outer side above. 
(Tympan6phora1 Austr.; Mortonibllus, malay.). 

TYMPANOPHOR~NE 
Hind tibie with an apical spine on both sides above, or only on 

the inner side. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  k 
k. Front and middle t ibie armed with short or medium sized spines. 1 

Front t i b i ~ ,  or both front and middle tibie, armed with long 
spines decreasing in length apically. (Listr6scelis, Phltigis, 
neotrop.; Hexacbntrus, indomal.; Phisis, ethiop., indoaustr.). 

LISTROSCEL~NIE 
1. All the femora unarmed beneath, rarely the hind ones armed on 

the outer or on both sides; usually smaller species. (Cono- 
cephalus ( =Xiphiclion) cosmop. ; OrchGlimum, widespr. ; 
Odontoxiphidium, nearc.). ( X I P H I D I I S B ) .  

CONOCEPHAL~NIE 
All femora usually spined below; rarely the hind ones armed only 

on the outer side, in which case the fastigium of the vertex is 
either forked or extended considerably beyond the basal joint 
of the antennze; usually larger species.. . . . . . . . . . . . . . . . . . .  m 

m. Fastigium of the vertex usually noticeably narrower than the 
first joint of the antennze, sometimes dorsally sulcate.(AgrB~ia, 
neotrop., ethiop.,austromal.; Eschat6cerus, neotrop.; Nicsara, 
austr.; Salombna, indoaustr.) . . . . . . . . . . . .  AGR(ECI?NB 

Fastigium of the vertex usually distinctly broader than the first 
joint of the antennze, never sulcate. (Neoconocbphalus, Am.; 
Euconoc6phalus, ethiop., indoaustr.; Homor?c6ryphus1 
cosmop. ; Copiphora, neotrop.). (COSOCEPHALISB). 

COPIPHOR~NE 
n. Firs; joint of hind tarsi with a free plantula beneath (Fig. 40). 

(Anakrus, nearc.; MetriGptgra, holarc., ethiop.; Dbcticus, 
palearc., ethiop.). (DECTICISA?) . . . . . .  TETTIGONIINB 

First joint of hind tarsi without a free plantula, or with a very 
short one. (Phasgonqra (=Loc%sta), palearc.; Onconatus, 
palearc.). (LOC CSTIXB) . . . . . . . . . . . .  PHASGONUR~NIE 

o. Third joint of hind tarsi longer than the second; front tibie with 
an apical spine on the inner side; hind tibiz?, without an apical 
spine above on the outer side. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . P  

Third joint of hind tarsi shorter than the second; front and hind 
tibia: with an apical spine above on both sides. (Bradfporus, 
palaarc. ; DerLllimus, Callimenus, palwarc). 

BRADYPOR~NIE 
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p. Sntennze inserted between the lower margins of the eyes; prono- 
tum unarmed; both sexes winged; front t ib is  with an apical 
spine above on the outer side; hind tibize with four apical spurs 
below. (PycnogLster, Ephippiger, Ur6menus, Steropletirus, 
pal~arc . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EPHIPPIGER~N~E 

Antennze inserted distinctly below the eyes; pronotum spined; 
female wingless; front tibize without apical spines above; hind 
tibize without apical spurs below, or with only two. (Hetrbdes, 
AcLnthoplus, EugLster, AnepiscBptus, ethiop.). 

HETRODINE 

Figs. 42-48. Orthoptera 
42. Gryllotalpa, wings (Handlirsch) Gryllotalpidse. 
43. Tridactylus, wings (Handlirsch) Tridactylidse. 
44. Cylindracheta, (Giglio-Tos) Cylindrachetidse. 
45. Tridactylus, front leg (Saussure) Tridactylidse. 
46. Tridactylus, middle leg (Saussure) Tridactylidse. 
47. Gryllotalpa, front leg (Berlese) Gryllotalpida. 
48. Cylindracheta, antenna and palpus (Giglio-Tos) Cylindrachetidse. 

5 .  Head vertical, body stout; usually brownish in color, with or with- 
out wings. (Gr$llacris, tropicopol. (Fig. 26); Camptonbtus,  
Am.; Paragrgllacris, Austr.; ErBmus, As., ethiop., indoaustr.) 
(Including PROPHALA~~'G~PSIDB) . . . .  GRYLLACRIDE 

Head horizontal; body long and slender, the legs all very thin and 
long; wingless species resembling walking sticks. (Phasmbdes, 
Austr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PHASM~DIDE 

6. Antennzevery short, with twelve joints or less,not tapering a t  tip. 7 
Antennze many jointed, long and tapering. . . . . . . . . . . . . . . . . . .  .8 

7. Tarsi two-jointed; hind legs very short, body long, cylindrical; 
front tibize strongly dilated and digitate; large, entirely wing- 
less species boring in the stems of plants. (CylindrLcheta, 
Austr., Chile) (Figs. 44,48) . . . . . . . .  CYLINDRACHETIDE 
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Hind tarsi one-jointed; hind legs greatly enlarged, saltatorial; 
three small ocelli ; small species not boring in plants. (TridBcty- 
lus,  cosmop.; Rhipipteryx, Am.) . . . . . . . .  TRIDACT%!LIDIE 

8. Front tibiae strongly dilated, digitate; ovipositor short, not pro- 
truded; large species with very large, elongate prothorax, bur- 
rowing in the soil. (GryllotBlpa (Figs. 42, 47), cosmop.; 
Scapteriscus, Am.) . . . . . . . . . . . . . . . . .  GRYLLOTALPIDB 

Front tibiae not dilated and digitate; ovipositor projecting, usu- 
ally l o ~ g ;  antenne always with more than thirty joints. 
(ACHETIDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GR?LLIDIE 

The Gryllide include six subfamilies, distinguishable as follows: 

a. Tarsi compressed, the second joint minute, compressed. . . . . . . . .  b 
Tarsi with the second joint cordate, depressed. . . . . . . . . . . . . . . . .  e 

b. Hind tibize greatly widened, furnished with a few strong movable 
spines; hind femora very broad, oval; antennae relatively blunt 
a t  tips; eyes minute; small, wingless species living in ants' qests. 
(Myrmecbphila, widespr.) . . . . . . . . .  MYRMECOBHILINE 

Hind tibiae slender or only slightly widened, serrulate, or serrulate 
and spinose; femora more slender; antennae finely tapered a t  
tips; usually large, free living species. . . . . . . . . . . . . . . . . . . . . . .  c 

c. Hind tibiae spinose, but not serrulate; stout-bodied, usually dark 
colored species. (Fig. 30.). (Grfllus, Nembbius, cosmop.; 
Gryllades, widespr.; Acheta, palaearc., ethiop.). ( L E N O -  
B I ~ S B ,  ACHETISB) . . . . . . . . . . . . . . . . . . . . . .  G R Y L L ~ N E  

Hind tibiae serrulate, sometimes spinose also. . . . . . . . . . . . . . . . . .  d 
d. Hind tibiae spinose, serrulate between the spines ; body and legs slen- 

der; moderate or large species. Tree crickets. ((EcBnthus,cosmop. 
(Fig. 31); Amphiactista, Phalangbpsis, Am.; Endaccsta ,  
Austr., neotrop.; Phaeophfllacris, ethiop.). . .  (ECANTHINE 

Hind tibiae with two rows of fine serrulations, but without spines 
or thorns. (Mogoplistes, palzearc., ethiop., neotrop.; OrnB- 
bius, mridespr.; Cycl6ptilum, Am.; Ectad6derus1 widespr.). 

MOGOPLIST~NB 
e. Hind tibiae not serrate, biseriately spinose and with five apical 

spurs. (Trigonidium, palearc., ethiop., indomal.; Cyrtb- 
xiphus, widespr.; Hom@6xiphusl indomal.; AnBxiphus, 
neotro~.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TRIGONIDI~NIE 

Hind tibiae serrate, bearing more or less numerous spines and six 
apical spurs. (Enebptera, neotrop.; Nisitra, malay.; Caydio- 
dBctylus, hustromal.; Or6charis1 Am.) . . .  ENEOPTERINIE 

9. Tarsal claws without a pad (arolium) between them; pronotum 
greatly lengthened, extending backwards to cover the entire 
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abdomen, fore wings vestigial, consisting of small scales a t  the 
base of the usually large hind wings; a n t e n n ~  longer than the 
front femora. Grouse locusts. (TBtrix (Figs. 51, 53), Para- 
tBttix, widespr.; NeotBttix, nearc.; ,MazarrBdia, indoaustr.; 
Tettigidea (Fig. 55), Am.). (TETTIGIDB, ACRYDIIDB). 

T E T R ~  GIDIE 

Figs. 49-55. Orthoptera 
49. Dissosteira, wings (accessory veins in part omitted) (Snodgrass) Acrididze. 
50. Prosarthria (Brunner) Proscopiidse. 
51. Tetrix, wings (Handlirsch) Tetrigida: 
52. Acrida, hind leg (Lugger) Acrididze. 
53. Tetrix, side view of pronotum (Packard) Tetrigidze. 
54. Caloptenus, side view of pronotum (Packard) Acrididse. 
55. Tettigidea (Blatchley) Tetrigidse. 

Tarsal claws almost always with an arolium between them; pro- 
notum small. not extending backwards over more than a small u 

basal part of the abdomen; if exceptionally enlarged, the wings 
and a n t e n n ~  not as above. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 

10. Body greatly lengthened and very slender, stick-like, with very 
long thin legs; wings absent or vestigial; head conical and 
greatly lengthened; prothorax tubular, not overlapping the 
mesonotum; a n t e n n ~  eight-jointed; arolia sometimes small or 
indistinct. (Fig. 50). (Proscbpia, ProsLrthria, Apibscelis, 
Corynorh~nchus, Astrbma, neotrop.) . . . . PROSCOP~IDIE 

Of a different conformation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ll  



11. Hind legs similar to the middle ones; their femora scarcely length- 
ened and not strongly thickened; body, especially the abdomen 
swollen or inflated; pronotum very large; green or brightly 
colored species. (Pnehmora, Bdlla, Cystocaelia, S. Xfr.). 

P N E U M ~ R I D B  
Hind legs very different fro& the middle ones, their femora large, 

greatly thickened a t  the base and lengthened; abdomen not 
noticeably swollen. Grasshopp~rs, Locusts, S$ort-horned 
locusts. (LOC~Y~TIDB, ACRIDIIDA, ACR YDIIDB). 

A C R ~ D I D E  

This family includes the following subfamilies : 

a. Prosternum simple, flat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 
Prosternum with a spine, swelling, or lamellate elevation anteriorlyg 

b. Antennc longer than the front femora. . . . . . . . . . . . . . . . . . . . . . .  c 
Antenne shorter than the front femora. . . . . . . . . . . . . . . . . . . . .  f 

c. Tertex and front forming together a rounded surface, the front 
vertical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

Vertex and front meeting at  an angle, the surfaces of the two form- 
ing an angle when seen in profile. . . . . . . . . . . . . . . . . . . . . . . . . .  e 

d. A n t e n n ~  clavate, as long as the body; apterous species. (Gom- 
. . . . . . .  phomhstax, palearc., ind.) GOMPHOMASTACINB 

Antennc not clavate, shorter; usually wing$ species. A large 
cosmopolitan group. ((Edipoda, widespr.; Arphia, Hippiscus, 
Am.; Loccsta, Pachftylus,  widespr.; Dissostelra (Fig. 49), 
TrimerBtropis, nearc.; AcrBtylus, (EdLleus, old world). 

CEDIPOD~NB 
e. Impressions of vertex wanting; head horizontal, the front nearly 

horizontal; margins of antenne serrate; apterous species. 
(PsednQra, Austr.). . . . . . . . . . . . . . . . . . . . . .  PSEDNURINB 

Impressions of vertex present, or if rarely wanting, the head is 
conical, with the front more sloping, and wings are present. 
(TruxBlis, Am.; Sten6bothrus,  widespr.; GomphBcerus, pal- 
aearc., Am.; Stauro.nbtus, palearc., ind.; MecostBthus,_pal- 
=arc.). (TR YXALI X B ,  TR UXALI LYLE). . . . .  ACRIDINB 

f. Pronotum greatly flattened a t  the sides, roof-shaped and fre- 
quently with a median ridge; posterior femora dilated and com- 
pressed. (ScirtBtypus, ethiop., indomal.; C h o r b t y p ~ s ~  in- 
domal.; Brachftypus, e thio~.)  . . . . . . . . . .  CHOR(ETYP1NB 

Pronotum not greatly flattened a t  the sides, and not ridged above; 
posterior femora slender. (EriBnthus, indoaustr.; Teisho- 
phrys, EumBstax, Maspntes, neotrop.). . .  EUMASTACINE 

g. Impressions of the vertex large and shallow, forming the anterior 
end of the vertex where they are separated by a very narrow 
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groove; front very strongly oblique and forming an angle with 
the vertex. (DIahra,  C h r o t b g o n u s ,  ethiop.; P y r g o m b r p h a ,  
widespr. ; M o n i s t r i a ,  austr. ; D e s m 6 p t e r a )  austromal.; Caljiim- 
acris, Am.) . . . . . . . . . . . . . . . . . . . . . . . .  P Y R G O M O R P H I N I E  

Impressions of vertex not forming the anterior end of the vertex, 
placed above, a t  the sides or below, or obsolete. . . . . . . . . . . . . .  h 

h. Impressions of vertex dorsal in position and open behind; pro- 
sternum with a swelling, but rarely with a distinct thorn or 
tubercle. ( P i i m p h a g u s ,  E u r y p 6 r y p h e s 1  Acin ipe ,  pa l~arc . ;  
L a m a r c k i i n a ,  ethiop.) . . . . . . . . . . . . . . . . . .  PAMPHAGINAZ 

Impressions of vertex lateral or inferior in position or obsolete; 
prosternum with a distinct sharply raised tubercle or spine. 
(MelBnoplus,  Sch is tocbrca ,  Am.; Acr$dium,  Afr.; indo- 
austr.; P o c i s m a ,  holarc., C y r t a c i i n t h a c r u s ) .  (ACRIDIINB. 
PODIS'~?IISB). . . . . . . . . . . . . . . . .  CYRTACANTHACR~NIE 
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ORDER P H A S M A T ~ D E A  

(PHASMIDA, PHASM~IDEA, PHASM~DEA, GRESX~RIA) 

Large or very large insects, generally with very slender body of 
cylindrical, stick- or twig-like form; rarely greatly flattened and leaf- 
like. Head more or less freely movable, usually with long slender an- 
tenns; eyes well developed; ocelli often absent. Prothorax short or 
very short, even in the very elongate forms; mesothorax short or 
elongate; metathorax frequently long, very closely united with the 
first abdominal segment (median segment), the suture between them 
often obscured or effaced. Abdomen usually long, cylindrical or taper- 
ing, the segments similar; cerci unjointed. Legs nearly always long or 
very long, similar, the tarsi five-jointed. Wings very frequently en- 
tirely absent; when present the fore wings are usually very much 
smaller than the hind ones, of stouter consistency; hind wings when 
well developed with a narrow, stouter anterior portion a n d  a very 
large delicate anal expansion or fan. Metamorphosis very slight and 
gradual; terrestrial and vegetarian in all stages. Mainly tropical species. 
Walking sticks, Stick insects, Leaf insects. 

1. Four posterior t ib is  each with a triangular area on the underside - 
a t  apex (Fig. 56), us~a l ly  marked off by grooves, rar:ly ending 
in a spine. (AREOLATB). (Superfamily PHASMATOIDEA) . 2  

Four posterior t i b i ~  simple, yithout a triangular area below. a t  
tip (Fig. 57). (ASAREOLATB). (Superfamily BXCTERIOI- 
DEA).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

2. Median segment (first abdominal segment) as long as or longer than 
the metanotum; often winged, with the fore wings reduced in 
size. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Median segment distinct from the metanotum, but often much 
shorter; always wingless; species with extremely long, slender 
body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BAC~LLIDIE 



Figs. 56-64. Phasmatodea 

56. Heteropteryx, tip of hind tibia (Brunner) Phasmatidse. 
57. Bacteria, tip of hind tibia (Brunner) Bacteriide. 
58. Heterocopus (Brunner) Bacillidae. 
59. Phyllium (Brunner) Phyllide. 
60. Anisomorpha (Caudell) Phasmatide. 
61. Trychopeplus (Hebard) Bacteriide. 
62. Heteropteryx (Brunner) Phasmatidae. 
63. Pseudomeryle (Caudell) Phasmatidse. 
64. Pomposa (Brunner) Bacteriide. 
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This family includes three groups, conveniently regarded as sub- 
families, separable as follows : 

a. Prosternum with two roughened tubercles between the front coxa; 
antennre often as long as orlonger than t h e f r o ~ t  legs, always much 
longer than the front femora. (Fig. 58). (Obrimus, Hetero- 
cbpus, TisBmenus, Hoploclbnia, DBtames, Dbres, malay.). 

OBRIM~NE 
Prosternum without roughened tubercles (except Pseudodatames 

which has short antenna) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 
b. A n t e n n ~  much shorter than the front legs, rarely (Xylica) as 

long; old world species. (PseudodBtames, Cirsia, Anton- 
gilia, Madagascar; Xflica, ethiop.; Bacillus, palrearc.). 

BACILL~NE 
Antenna as long as or longer than the front legs; mainly new world 

species. (Pygirh$nchus, CBroys, Acanthocolbnia, Miro- 
p u s m a ,  CanulBius, neotrop.; Orbbia, Madagascar). 

PYGIRHYNCH~NE 

3. Antenna long in the male, many jointed, very short in the female, 
with few joints; mesonotum quadrate or transverse; fore wings 
of female covering the greater part of the abdomen; entire sides 
of abdomen broadly dilated into leaf-like extensions. (Fig. 59). 
Leaf insects. (Phfl l ium,  ethiop., indomal.; Chitoniscus, 
polynes.; Nanophfll ium, Kew Guinea). . . . . .  P H Y L L ~ I D E  

Antenna long in both sexes; mesonotum longer than wide; abdo- 
men simple, or a t  most not with the entire sides thus expanded. 
(Fig. 63). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PHASMATIDE 

Four subfamilies are recognized, separable by the following key: 

a. Tarsal claws simple; fore wings, when present, lobate, very rarely 
filiform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 

Tarsal claws pectinate; fore wings when present filiform or stalked. 
(Aschiph6sma (= Ascepcisma), Din?, malay. ; Prebistus, 
Abrosbma, indomal.). (ASCEPASMIATB). 

ASCHIPHASRIATINE 
b. Body and legs armed with numerous spines (rarely the male not 

spiny); femora quadrate, not compressed, above with an apical 
spine; apical area of tibia produced into a spine. (Fig. 56). 
(AnisacBntha, Parectatosbma, Madagascar; LeBcrates, 
malay.; HeterBpteryx, indoaustr.) . . HETEROPTERYGINE 

Body and legs armed with sparse teeth or spines; femora above 
without apical spine; apical area of tibia unarmed. . . . . . . . . .  c 

c. Sixth abdominal segment quadrate (male), or transverse (female), 
rarely elongate; legs unarmed; femora not compressed nor with 



leaf-like dilatations; almost always wingless (Fig. 60). (Timena, 
nearc.; Anisombrpha, nearc., neotrop.; Agathombra, Aytb- 
lyca, Decidia, neotrop.) . . . . . . . . . . . .  ANISOMORPHINIE 

Sixth abdominal segment more elongate, much longer than wide 
(male) or quadrate (female); front femora either compressed 
or with leaf-like dilatations. (Donhsa, Ehcles, Striitocles, 
Brizdides, PhBsma, Prexiispes, Prisopus, neotrop.; Phaeo- 
phiisma, malay.; Drtmasippdides, Madagascar). 

PHASMAT~NIE 

4. Median segment short, transverse or but little longer than wide, 
much shorter than the metanotum; wingless species. 

BACUNC~LIDIE  

This family is divisible into the following subfamilies: 

a. Antennae distinctly shorter than the front legs; old world species. 
(Clitumnus, Cuniculina, in4omal.; Pachymbrpha, $do- 
austr.; Gratidia, ethiop., ind.; Arphax) . . . . .  CLITUMNINIE 

Antenna as long as or longer than the front legs. . . . . . . . . . . . . . .  b 
b. Last dorsal segment of male more or less bilobed; operculum 

(eighth sternite of female) usually compressed, boat-shaped. 
(Men6xemus1 Pr6machus1 Lonchbdes, Caratisius, indo- 
austr.; Dixippus, indomal.; Prosombra, malay.). 

LONCHOD~NIE 
Last dorsal segment of male truncate; operculum vaulted, lanceo- 

late. (Bacdnculus, Am.; Diapheromera, N. Am.; Libethra,  
Ocn6phila1 Dgme, neotrop.) . . . . . . . . . . . .  BACUNCUL~NIE 

Median segment as long as or longer than the metanotum, or a t  
least much longer than wide; body frequently winged. 

BACTER~IDE 

This family may be divided into three subfamilies as follows: 

a. Antennae shorter than or about equal in length to the front legs. . b 
Antennae much longer than the front legs, very thin and inclis- 

+ctly jointed. (Fig. 64). (Necrbscia, Diiirdia, Bompbsa, 
Asceles, Marmessdidea, malay.; Aruanbidea, indosal.; 
Sipylbidea, indoaustr.) . . . . . . . . . . . . . . . . . .  NECROSCIINIE 

b. Front femora unarmed above or similarly dentate on both sides, 
or not three-sided. (Fig. 61). (Bactridium, Cleonistria, 
Bbstra, Bacteria, neotrop. ; Palbphus, ethiop. ; Di,morphddes, 
malay.; EurycBntha, Xustr.). (PHIBALOSOAVIn'B). 

BACTERIPNIE 
Front femora three-sided, spinose-dentate on the inner side above; 

cerci frequently large, leaf-like. (Hermiirchus, Acrophflla, 
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Vetillia, Austr.; Phrtrnscis, indomal.; Eurycnbma, malay., 
Austr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ACROPHYLL~NE 

LITERATURE ON PHASMATODEA 

See also Orthoptera (scns. lat.), p. 57 

BRUNNER, C. V. W. and REDTEKBACHER, J. Die Insekten-familie der Phas- 
miden. Parts I-III., 589 pp. Leipzig. (1906-08). 
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U. S. Nat. Mus., 26, pp. 863-885 (1903). 

GWNTHER, K. Die Phasmoiden Neuguineas. Mitt. zool. Mus. Berlin, 14, 
pp. 599-746 (1928). 

KIRBY, W. F. A Synonymic Catalogue of the Orthoptera, Vol. 1. British 
Mus. Nat. Hist., London (1904). 

SHELFORD, R. Phasmidze, in Biologia Centrali-Americana, 2 (1909). 
WEST~~OOD, J. 0. Catalogue of the Insects in the British RIuseum. Phasmidze. 

London, British RIus., 195 pp., 48 pls. (1859). 

ORDER DERMAPTERA 
Moderate-sized or small, more or less depressed insects, of elongate 

form, with the abdomen terminating in a pair of strong, movable for- 
ceps. Head free; antennze filiform, with from 10 to 30, rarely more, 
joints; mandibles large, always (except Arixenia) fitted for biting. 
Prothorax free, more or less auadrate. ~ l e s o -  and metathorax clearly 
separated; fore wings (elytra) short, leaving the abdomen exposed, 
heavily chitinized; hind wings (Fig. 79) large, orbicular or broadly oval, 
a t  base with two or three cells surrounded bv heavv veins: anal fan 
very large, with a number of radiating veins; radially folded from near 
the center, and when a t  rest almost entirely covered by the elytra; 
sometimes one or both sexes apterous. Abdomen long, very flexible, 
with from eight to ten exposed segments; cerci forming the anal forceps; 
one-jointed, except in the nymphs of a few genera, where they are 
multiarticulate. Legs rather short; tarsi three-jointed, with claws. 
Metamorphosis slight and gradual; terrestrial in all stages. Earwigs. 

1. Mandibles well developed, fitted for chewing; cerci heavily chitin- 
ized and opposable like the blades of a pair of forceps; eyes well 
developed; usually winged; not ectoparasitic; the bo+y shining, 
rarely noticeably pubescent. (Suborder FORFICULINA) . . 2 

Mandibles not fitted for chewing, toothed a t  tips and fringed with 
bristles along the inner margin; cerci weakly chitinized; eyes 
much reduced; apterous species, the body strongly pubescent, 



lil-ing as ectoparasites on bats. (Suborder ARIXEN~ NA). 
(Arixbnia, mslag-an) . . . . . . . . . . . . . . . . . . . . .  ARIXENIIDB 

2. JIetspygidium and telson present as two small plates behind the 
pygidium, or else all three are fused together with the tenth 
tergite to form a large horizontal plate (squamopygidium); 
pygidium simple, never with complex processes; zedceagus of 
maledouble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

ItIetapygidium and telson not developed or vestigial; pygidium 
well dereloped, often with complex pr9cesses; zedceagus of male 
a single median piece. (.ECDERAJIAPTERA) . . . . . . . . . .  .16 

3. Squamopygidiuin absent, the pygidium, metapygidiurn and telson 
all present as separate plates; body not strongly flattened (ex- 
cept PSatylabiide). (PROTODER~I~PTE RA) . . . . . . . . . . . .  4 

Squamopygidium developed; hind wing with an oblique branch in 
the large basal cell; body very strongly flattened; a large scutel- 
lum visible between the elytra a t  base. (If elytra and scutellum 
are absent, see Gon6lctbis, couplet 13). (Apkchyus (Figs. 68, 74) 
ipdomal., Austr. ; DendrSketes,  ind.) . (Superfamily APACHY- 
OIDEA) (PARADERM~PTERA) . . . . . . . . . .  APACHPIDE 

4. 3Ietapygidium and telson not reduced, nearly as large as the rel- 
atirely small pygidium; head depressed, truncate or concave 
and not emarginate behind; femora compressed and generally 
keeled. , (Superfamily PTGII~ICRSN~IDEA) (PYGIDI- 
CRA XALES) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Metapygidium and telson much reduced in size, gseatly smaller 
than the pygidium which is relatively very large; femora not 
compressed or keeled. (Superfamily LBBIDUR~IDEA) (LAB- 
ID LTR~LES) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 o 

5. Femora keeled. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Femoranotkeeled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

6. Antennze IT-ith from 15 to 25 joints, the fifth and sixth joints elon- 
gate (Fig. 73) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 7  

A n t e n n ~  with 25 to 35 joints, the fifth and sixth short, transverse 
or quadrate (Fig. 78). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 

7. Both elytra and hind wings absent; metasternum truncate behind; 
nymphs with forceps-like cerci. (Anatblia (Fig. 73) ,  Canary 
Isl. ; Chiillia, North China) . . . . . . . . . . . . . . . .  ANATEL~IDIE 

Elytra always, and hind wings usually perfect; metasternum sin- 
uate or excavated behind; nymphs m-ith long, many-jointed 
cerci, not forceps-like. (Diplatys, tropicopol.). 

DIPLATPIDE 
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Figs. 65-79. Dermaptera 

65. Burriola (Burr) Cheliduridse. 
66. Timomenus (Burr) Ancistrogastridw. 
67. Esphalmenus (Burr) Esphalmenidw. 
68. Apachyus (Burr) Apachyidse. 
69. Labidura (Burr) Labiduriclw. 
70. Doru (Burr) Forficulidze. 
71. Propyragra (Burr) Pyrt~gridz. 
72. Allastethus, underside of head and thorax (Burr) dllostethidze. 
73. Anatelia, antenna (Burr) hna te l i id~ .  
74. Apachyus, r i n g  (Tillyard) Apaclzyidw. 
75. Espkalmenus, underside of thorax (Burr) Esphalmenidse. 
76. Ancistrogaster, base of antenna (Burr) Ancistrogastrid~. 
77. Meaasiobia, tarsus (Burr) ,Inechuridw. 
78. Karschiella, antenna (Burr) Ksrschiellidse. 
79. Forficula, n ing. Forficulidsc. 
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8, Antenne unusually thick; fourth to sixth joints transverse (Fig. 
78); n ~ m p h s  ni th  jointed cerci. (KarschiGlla, Bormknsia, 
ethiop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  K A R S C H I ~ L L E D ~  

Antennze not very thick; fourth to sixth segments short, but not 
transverse; cerci of nymphs forceps-like, not jointed. (Pygidi- 
crhna, neotro.~;  Kalocrhnia, malay.; Dicrhna, ethiop., in- 
doaustr.; Cranop$gia, ind.) . . . . . . . . . . .  PYGIDICRANIDIE 

9. Prosternuin conrex, more or less acute anteriorly; new world 
species, the body pubescent. (Fig. 71). (Pyrhgra, PyragrBp- 
sis, Echinopshlis, Propyrhgra, neotrop.) . . .  PYRAGRIDIE 

Prosternum not acute anteriorly; old world species, the body 
clothed with short, stiff bristles. (Echinoshma, ethiop., in- 
doaustr.) . . . . . . . . . . . . . . . . . . . . . . . . . .  ECHINOSOMBTIDIE 

10. Body not very strongly flattened; forceps (cerci) not flattened 
nor sickle-shaped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I1 

Body very strongly flattened; forceps strongly flattened and 
sickle-shaped; elytra perfectly developed, the hind ~vings 
short; antennze 19-20 jointed. (Platylhbia, indomal.1. (PAL- 
~ C I D B )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLATYLAB~IDIE 

11. &Iesosternum strongly narrowed behind (Fig. 72); stout species, 
sometimes ~ ~ i t h o u t  elytra and wings. (Allostbthus, Gono- 
labidfira, AllostethBlla, malay.) . . . . . . . .  ALLOST&THIDIE 

BIesosternum not strongly narrowed behind. . . . . . . . . . . . . . . .  12 
12. Prosternum not narrowed behind. . . . . . . . . . . . . . . . . . . . . . . . . .  13 

Prosternum narrowed behind (Fig. 75); T\-ithout wings or elytra; 
abdomen of male much widened apically (Fig. 67). (Esphbl- 
menus,  neotrop., ethiop.; Gonolabina, neotrop.). 

ESPHALMENIDIE 
13. Mesosternum rounded behind; rather stout species, winged or 

apterous. (AnisBlabis, cosmop.; Pshlis, Gonblabis, F u b o r -  
Bllia, neotrop., ethiop., ind.). (PSALIDB, ASISOLABIDB) 

PSAL~DIDIE 
Mesosternum truncate behind. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .14 

14. Antennz with more than twenty-five joints; el>-tra alm-ays and 
wings usually present. (Fig. 69). (Labidfira, cosmop.; Nbla, 
old world; Forcipula, widespr.; Tomopgga, indomal.). 

LABID~JRIDB 
Antennz with ten to fifteen joints; without elytra or wings. . . .  .15 

15. Last dorsal segment truncate. (Idolopsblis, neotrop.; Pseudi- 
sblabis, indoaustr.; Parisblabis, Sustr.) . . PARISOLABIDB 

Last dorsal segment bifid; slender species with long legs. (Cten- 
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istilabis, Brachglabis, Antistilabis, ethinp., Austr.; Nanni- 
stilabis, ind.; Metidlabis, ethiop., ind.; LeptisBlabis, mide- 
spr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BRACHYLABIDE 

16. Second j ~ i n t  of tarsi simple, not lobed nor dilated. (Superfamily 
LABIOIDEA) (LABIALES) . . . . . . . . . . . . . . . . . . . . . . . . . . .  .17 

Secopd joint of tarsi lobed or dilated. (Superfamily FORFICG- 
LOIDEA) (FORFIC UL~~LES).  . . . . . . . . . . . . . . . . . . . . . . . .  . 2 3  

17. Elytra with a sharp keel or a row of minute tubercles near the 
lateral margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

Elytra not thus keeled. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .21 
18. Tarsi long and very slender; elgtra gmnulose, the Iceel Eorined by 

a row of minute tubercles. (Pericbmus, neatrop.). 
P E R I C ~ M I D E  

Tarsi short and relatively thick; elytra smooth, with a sharp 
keel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .19 

19. Ilntenne with the joints cylindrical. . . . . . . . . . . . . . . . . . . . . . .  .20 
A n t e n n ~  with the joints enlarged apicaily or clavate. (NesogLs- 

ter, malay., Austr.) . . . . . . . . . . . . . . . . . . . .  NESOG~~STRIDE 
20. Abdomen of male with the sides parallel; elytra entire, not ab- 

breviated; antenna? 16-to 20-jointed; old world species of slen- 
der form. (VLndex, ethiop.) . . . . . . . . . . . . . . . . .  VAND~CIDE 

Abdomen of male broadened a t  the middle; antennE with 12-15 
joints; elytra abbreviated; new world species of stout form. 

. . .  (StrongylopsLlis, neotrop.). STRONGYEOPSAL~DIDIE 
21. Body not strongly flattened. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .22 

Body strongly flattened. (SparLtta, ParasparLtta, Prospar- 
Ltta, neotrop.; AuchBnomus, ethiop., malay.). 

SPAR ATTIDIE 
22. Head trans\-erse, the nledian and frontal sutures strong and deep; 

eyes large and prominent. (Spongiphora, Phrex, neotrop. ; 
Vbstox, Anl.; Spongovtistox, tropicopol.; Mbrava, austro- 
inal.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S P Q N G I P H ~ R I D B  

Head narrow, the sutures weak or obsolete; eyes small, no longer 
than the first joint of the a n t e n n ~ .  (LLbia, cosmop.; PrslBbia, 
tropicopol.; LLrex, neotrop.; ChstospLnia, ethiop., indo- 
austr.; Andex, dustr.). . . . . . . . . . . . . . . . . . . . . . . . . .  L A B ~ I D E  

23. Second joint of tarsi with a narrow lobe produced beneath the third 
joint; nloderately stout or robust species. (Chelistidoches, 
ethiop., indoaustr.; ~ n k r a t e s ,  Prbreus, indomal.; Soleno- 
sbma, ind.; Kleidhchus, dustr.). . . . . .  C H E L I S O D ~ C H I D E  

Second joint of tarsi with a dilated lobe on each side (Fig. 77). . . 24  



24. Sternal plates strgngly transverse; elytra much reduced in size; 
abdomen depressed and dilated; pygidium transverse. (Fig. 65). 
(Chelidhra, Burriola, pa l~arc . ,  Mesochelidhra, p_al~arc., 
ethiop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHELIDURIDE 

Sternal plates not very decidedly transverse. . . . . . . . . . . . . . . .  .25 
25. Antennal joints not very long and slender, the fourth often much 

shorter than the third and the first much shorter than the 
head. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

Antennal joints all long and slender; fourth not shorter than the 
third; first longer and thicker than the others (Fig. 76). . . . .  .29 

26. Meso- and metasternum and pjrgidium broad; forceps remote, 
not depressed; elytra entire or abbreviated. (Fig. 77). (Ane- 
chfira, Mesasibbia, pal~arc . ,  neotrop.; Pseudochelidhra, 
palearc.; Pterggida, Allodiihlia, indomal.) . ANECH~RIDIE 

Meso- and metasternum quadrate or narrow; pygidium narrow. 27 
27. Abdomen cylindrical, not depressed. . . . . . . . . . . . . . . . . . . . . . .  .28 

Abdomen depressed; forceps flattened or cylindrical; mesosternum 
rounded posteriorly; antennze with 12-15 joints; elytra rarely 
shortened. (Fig. SO). (Forficula, holarc., ethiop., indomal. 
(F. auricul&ria, European earwig); ChelidurBlla, Apterggida, 
palearc., ethiop.; Dbru, Amer., Austr.; Skallstes, neotrop.; 
Hypfirgus, indomal.) . . . . . . . . . . . . . . . . . . . .  FORFIC~LIDE 

28. Elytra entire, not shortened; mesosternum rounded posteriorly; 
old world species. (Eudbhrnia, ind.; Kosmbtor, indomal.). 

EUDOHRN~IDIE 
Elytra abbreviated; nusosternum truncate. (Neolobbphora, 
neotrop.; drchidux, ethiop.) . . . . . . .  NEOLOBOPH~RIDIE 

29. Sternal plates generally transverse, a t  least relatively broad; meta- 
sternum truncate; abdomen and forceps depressed; new world 
species. (Fig. 76). (Ancistrogsster, Vliix, Brhos, Tristan- 
Blla, Parachsmia, neotrop.) . . . . .  .ANGISTROG~STRIDIE 

Sternal plates narrow; metasternum narrow, excavated poste- 
riorly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

30. Abdomen but little depressed, surface rather convex; legs long and 
slender; pygidium narrow; forceps remote, slender. (Fig. 66). 
(Dimex, neotrop. ; Timbmenus, E p k c h u s ,  Cbrdax, indomal.; 
Opisthocbsmia, ethiop., malay.; Thalpgrus, ethiop.). 

OPISTHOCOSM~IDE 
Abdomen depressed and rather dilated; legs short; pygidium 

strongly transverse. (Diaper$sticus, ethiop.). 
DIAPERAST~ CIDE 



BRUES AKD MELANDER: CLASSIFICATION OF IXSECTS 71 
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See also Orthoptera (sens. lat.), p. 57 
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ORDER DIPLOGLOSSATA 
(DERXODE RMA PTE RA) 

Moderate-sized, flattened, wingless species living as external para- 
sites of rodents. Head horizontal, semicircular, with the mouth open- 
ing below. Mandibles strong, dentate; maxillae and labium well de- 
veloped, their palpi five- and three-jointed respectively. Antennze 
rather short, filiforin, with the basal joint gleatly elongated. Thoracic 
segments expanded laterally into flattened plates; prothorax large, 
free. Legs similar, stout and short; cox= small, separated; tarsi three- 
jointed, with claws. Cerci long, filiform, but unsegmented. nfeta- 
morphosis imperceptible, the females viviparous; living as external 
parasites of rodents. 

One family. (Hemimerus, South Africa). . . . . . HEMIMERIDE 
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LITERATURE OX DIPLOGLOSSATX 

HANSEN, H. J. On tlie Structure and Habits of Hemimerus talpoides. Ent. 
Tidskr., 15, pp. 65-93 (1894). 

JORDAK, I<. Anatomy of Hemimerus. Novitat. Zoo!., 16, pp. 327-330 (1909). 
KRAUSS, H. Forficulidw. Das Tierreich, Lief. 11, pp. 130-132 (1900). 

ORDER T H Y S A N ~ P T E R A  

(PH Y S ~  PODA) 

Small or minute, usually depressed, slender insects with theywings 
often reduced in size, and frequently capable of jumping, feeding gen- 
erally on plant sap, or more rarely on animal juices. Head vertical, 
free; eyes well developed; usually three ocelli; mouthparts fitted for 
sucking, inferior, asymmetrical, consisting of a triangular clypeus fused 

Pigs. 80-83. Thysanoptera 

80. HePiothrips (Russell) Thripidw. 
81. Euthrips,  apex of abdomen of female, shon-ing ovipositor (Russell). 
82. Thrips  Thripidze. 
83. Cephalothrips,  head. (Peterson). 

with the bases of the maxillz to form a sheath that encloses theman- 
dibular and maxillary sete.  Prothorax free; 11-jngs four, similar, nar- 
row, with few or no reins, closely fringed with long bristles, often 
vestigial or absent. Legs similar; tarsi one- or two-jointed, with one 
or two claws, and with a bladder-like or hoof-like enlargement a t  tip. 
Abdomen with ten ~is ible  segments; terminal one frequently tubular; 
basal one often closely attached to the thorax. Oripositor present or 
absent, when present consisting of four more or less parallel, often 
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strongly curved pieces. 3Ietamorphosis gradual, the nymphs very 
similar to the adult; wings developing externally; penultimate instar 
often quiescent. 

I. Wing surface microscopically hairy; wings usually present, fore 
wing with a marginal vein and a t  least one longitudinal vein 
attaining the wing tip; last abdominal segment rarely tubular, 
in the female usually conical and longitudinally divided beneath, 
in the male usually rounded a t  tip; ovipositor yesent, saw-like, 

. . . . .  composed of four pieces. (Suborder TERERRANTIA) . 2  
King surface bare, without pubescence; fore wing veinless, or a t  

most with a single, abbreviated median vein, wings often absent; 
last abdominal segment tubular in both seFes and not divided 

. . . . . . .  beneath; no ovipositor. (Suborder TUBULIFERA) .10 
2. Ovipositor curved upwards; wings usually broad, m-ith the tips 

rounded; body not flattened; antennE nine-jointed. . . . . . . . .  . 3  
Ovipositor curved do~vn~i~ards; wings when present narrower and 

almost alxvays pointed a t  tips; bodypore or less flattened; an- 
t e n n ~  six- to nine-jointed. (THRIPOIDE=1). . . . . . . . . . . . . .  . 6  

3. Labial palpi with fewer joints than the maxillary palpi; all joints 
of a n t e n n ~  usually freely mol-able. . . . . . . . . . . . . . . . . . . . . . .  .4  

Labial palpi with the same number of joints as the masillury palpi, 
or vith one more joint; last three tc~ five joints of antenna: 
closely united, not freely movable. . . . . . . . . . . . . . . . . . . . . . . .  . 5  

4. &Iaxillary palpi with seven or eight joints; labial palpi with three 
to fire joints. (DBsmothrips, Austr.; ~ r o t h r i p s ,  nearc.; 
StomCitothrips) . . . . . . . . . . . . . . . . . . . . . . .  OROTHR~PIDIE 

3laxillary palpi with three joints; labial palpi with two joints. 
(Mel&nothrips, palearc.; Bnkothrips, widespr.; CrBno- 
thrips, Austr.) . . . . . . . . . . . . . . . . . . . .  RIELANOTHR~PIDE 

5. Antenne extremely long and slender, the third joint a t  least ten 
times as long as thick and as long as  the head (Fig. 84), joints 
three and four ~ ~ ~ i t h o u t  elongated sensory areas; fore wing slen- 
der, without crossveins; anterior ocellus absent or very small. 
(Frsenklinothrips, nearc., ethiop.; Corynothripbides, ethiop.). 

FRANKLINOTHR~ PIDE 
A n t e n n ~  much shorter; joints three and four with elongated sen- 

sory areas; wings broader, the fore wing with distinct cross- 
veins; three well developed ocelli. (Eblothrips, Archsbls- 
thsips, Rhipidothrips). (COLEOPTRATID&). 

EOLOTHR~PIDIE 



6. Antennce nine-jointed, sometimes apparently ten-jointed, without 
an apical stylus; front tarsus with a claw-like projection a t  the 
base of the second joint; third and fourth joints of antennw 
enlarged, conical. (Hetgrothrips, dm.). 

HETEROTHR~ BIDE 
Antennce six- to eight-jointed, rarely with the second joint divided 

by a suture so that the antennw appear to be nine-jointed; an- 
tennze usually with a one- or two-jointed style a t  apex (Fig. 88); 
front tarsus simple, without appendage on second joint; third 
and fourth joints of antennze not conical. . . . . . . . . . . . . . . . . .  .7  

7. Antennse not ~noniliform, six- to eight-jointed, always with apical 
style; pronotum simple above, without longitudinal sutures; 
front and hind femora slender; ovipositor almost always well 
developed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

Antennw moniliform (Fig. 85), eight-jointed, without apical style; 
pronotum with a longitudinal suture a t  each side; front and 
hind femora greatly thickened (Fig. 87) ; ovipositor much re- 
duced. (Mbrothrips, nearc., neotrop.) . . MEROTHR~PIDE 

8. Sixth joint of antenna well dereloped, usually as large as or 
larger than the fifth (Fig. 85) . . . . . . . . . . . . . . . . . . . . . . . . . . .  .9 

Sixth or sixth and seventh joints of antennze very small, style- 
like, very much smaller than the fifth. (Cerbtothrips, palzarc.). 

CERATOTHR~PID~E 
9. Last abdominal segment in female cylindrical, very heavily chitin- 

ized, ninth and tenth segments with extremely long; stout, 
thorn-like bristles. (Panchaetothrips, India; Dinhrothrips,  
Macrhrothrips) . . . . . . . . . . . . . . .  PANCH~ETOTHR~PIDE 

Last abdominal segment in female conical, weakly chitinized, 
rarely more heavily chitinized than the preceding segments; 
ninth and tenth segments never with large thorn-like bristles. 
(Figs. 80, 58, 90). (ISellothrips, Thrips,  Frankliniglla, 
Anbphothrips, Phgsothrips and many other genera). (STEN- 
OPTERIDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  THR~PIDE 

10. Maxillary palpi two-jointed; antennze with seven or eight, usu- 
ally eight joints; middle cox= further apart than the other 
pairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

Alaxillary palpi one-jointed; antennse with four to seven joints; 
hind coxse further apart than the other pairs. (Fig. 86). (oro-  
thrips,  ethiop.; Stephbnothrips,  ethiop., neotrop.; Brbpy- 
thr ips ,  neotrop.; Bebglothrips, pal~arc . ) .  (UROTHRIPOI- 
DEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UROTHR~PIDE 
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11. Eighth segment of abdomen without peg-shaped projections on the 
posterior edge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12 

Eighth abdominal segment with long, posteriorly directed, peg- 
shaped projections along the posterior edge; last segment of 
abdomen extremely short and stout. (Chirothripbides). 

CHIROTHRIP~IDIDE 

Figs. 84-90. Thysanoptera 

84. Franklinothrips, antenna (Hood) Franlilinothripidze. 
85. Merothrips, antenna (Hood) Merothripidze. 
86. Bradythrips, apex of abdomen of female (Hood) Urothripidw. 
87. Rlerothrips, leg (Hood) Aierothripidw. 
88. Frankliniella, antenna (Karny) Tilripidz. 
89. Pygothrips, apex of abdomen of female (Hood) Pygothripid~. 
90 Thrips, hecid and anterior part of thorax (Shaw) Tbr ip id~ .  

12. Head not produced anteriorly in front of eyes; vertex not sharply 
conical, rarely prominently overhanging the base of the an- 
tenne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

Head more or less produced in front of the eyes; vertex conical, 
usually prominently overhanging the base of the antenne and 
bearing the front ocellus a t  its extremity; usually with a strong 
bristle in front of the eye. (Id~jlsthrips,  Gigiintothrips, 
Actinothrips) . . . . . . . . . . . . . . . . . . . . . .  IDOLOTHR~PIDE 



13. Male with a stout tubular projection a t  each side of the sixth 
abdominal segment. (Mhgathrips, Bacillothrips, MegBlo- 
thrips) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MEGATHR~PIDIE 

Sixth abdoininal segment of male simple, without a tubular pro- 
jection laterally. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

14. Last abdominal segment greatly elongated, about as long as the 
remainder of the abdomen and three or four tiines as long as the 
head. (Hystrichothrips, Holhrothrips). 

HYSTRICHOTHR~PIDIE 
East abdominal segment much shorter, never greatly lengthened. 15 

15. Last abdominal segment short, swollen, rounded on the sides; pre- 
ceding segments very much shorter than wide (Fig. 89). (P3g0- 
thrips, Bustr.) . . . . . . . . . . . . . . . . . . . . . .  PYGOTHR~PIDE 

Last abdominal segment tubular, slightly narrom-ed apically, pre- 
ceding segments not transversely linear, the ninth usually but 
little wider than long. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I 6  

16. Third joint of antenn~e with a strong crest-like ring-of large sense 
cones a t  apex. (Ecachnthothrips, Indomal.; Ormothrips). 

ECACANTHOTHR~ PIDE 
Sense organs of third joint no more strongly developed than those 

of the other joints. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .17 
17. Sensory cones of a n t e n n ~  unusually long and acute, each with an 

accessory cone or a long, slender bristle, the joints which bear 
the cones much swollen; eyes very much enlarged, contiguous. 
(Euphtithrips, Sedhlothrips) . . . . . . .  EUPATITHR~PIDE 

Sensory cones not remarkably dereloped; eyes much smaller. 
(Phleothrips,  Trichothrips, Liothrips, Achnthothrips, 
Zggothrips, and inany others). . . . . . . . .  PHECEOTHR~PIDIE 
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ORDER BEATTARIE 
(OOTHECARIA, C U R S ~ R I A ,  BLATT~IDEA) 

Moderate-sized or large, sometimes very large, rarely very small, 
broadly oval, flattened, quick-running insects. Head free but inflexed 
so as to be nearly or quite concealed beneath the pronotum, the mouth 
posterior or nearly so. Mandibles strong, toothed; m a x i l l ~  well de- 
veloped, bilobed, with five-jointed palpi; labial palpi three-jointed; 
eyes usually well developed, usually two ocelli; antennze long, fila- 
mentous, many-jointed. Prothorax large, movable, usually transverse; 
meso- and metathorax subequal, not freely morable. Wings often 
absent or much reduced in size; when present, overlapped on the 
abdomen; fore wings parchment-like, containing many veins; hind 
wings with a large anal lobe, clearly separated from the rest of the wing 
and radially folded. Legs strong, similar, coxze large; tibje. usually 
strongly spinose; tarsi five-jointed. Abdomen with ten tergites of 
nearly equal size, broadly attached a t  the base and not very freely 
movable; cerci prominent and jointed. BIetamorphosis slight. Roaches. 

1. Middle and hind femora, or a t  least the hind femora, with several 
evident marginal spines beneath. . . . . . . . . . . . . . . . . . . . . . . . . .2 

34iddle and hind femora unarmed beneath, or furnished only with 
hairs and bristles, or with one or two apical or subapical 
spines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
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2. Females with the sevcnth ventral segment divided posteriorly to 
f ~ r m  a s alvular apparatus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

Seventh ventral segment of female large, undivided, and rounded.4 
3. &loderate to large, hearily pigmented species, with eyes; tenth 

dorsal segment of the male more or less quadrangular, often 
impressed, or emarginate behind. Dlainly tropical. (BlBtta, 
cosmop. (B. orientirlis, Oriental cockroach) ; Eur3cotis, neotrop. ; 
Polyzostbria, austr.; Mbthana, ethiop., indoaustr.; Derop61- 
t is ,  ethiop.; Periplanbta (Fig. 92) cosmop. (P. a~~te~.icicna, 
American cockro?ch, P. australhsi~, Australian cockroach). 
(PERIPLA 11'ETIXB) . . . . . . . . . . . . . . . . . . . . . .  BLATTIDB 

Figs. 91-92. Blattaris 

91. Blatella. Phylloclromiidae. 
92. Periplaneta, wings. Blattidze. 

Small, colorless, cave-inhabiting species, with the eyes vestigial 
or absent; wings reduced or absent; tenth dorsal segment of the 
male elongate triangular and emarginate behind. (No!ticola, 

. . . . . . . . . . . . . . . .  Spelseobltitta, indomal.) NOCTIC OLIDE 
4. Moderate to large species, not liring in ant nests; antennal joints 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  short . 5  
Very small, wingless or subapterous species, 2 to 5 mm. in length, 

living in ant nests; entire body covered with loose hairs; legs 
stout, the t ibiz heavily spined; antennal joints much longer 
than %ride. Neotropical. Ant guests. (AttSphila (Figs. 98,99)). 

ATTAPH~LIDB 
5 .  Tenth dorsal segment of both sexes usually tracsrerse and narrow; 

hind wings when present with an apical field; fore wings with the 
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branches of 31 and Cu strongly oblique and leading to~xard the 
hind margin; hind femora usually sparsely armed with spines 
beneath. (Ectbbia, cosmop.; Anapldcta, Pseudectbbia, neo- 
trop., ethiop., indomal.; Holol&mpra, holarc., ethiop.). 

ECTQB~IDE 
Tenth dorsal segment of both sexes more or less produced, tri- 

angular or emarginate; hind femora usually strongly spined 
beneath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

6. Tenth dorsal segment of both sexes triangular and entire, the cerci 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  distinctly projecting .7 

Tenth dorsal segment of the male more or less quadrate, with ob- 
tuse angles, that of the female broadly rounded or lobate, the 
cerci not projecting; tarsi with distinct pulvilli. (Caloltimpra, 
widespr.; Epilhmpra, neotrop.; LeurolBstes, Phlebonbtus, 
Phorhspis, Myrophicnbda (Fig. 97), neotrop.; Momal6p- 
terus, indom?l., neotrop.; Heterolgmpra, ethiop., indoaustr.). 
(P~IORASPIDIDB) . . . . . . . . . . . . . . . . . . .  EPILAMPRIDE 

7. Pronotum and fore wings smooth; hind wings with the radial rein 
usually emitting several parallel costal veins; pulvilli absent. 
(Calobl6tta, Psehdomops, neotrop.; Blatdlla (B. qernihnica, 
Crotonbug) (Figs. 91, 95), Ischn6pteraJ Lob6pte1-a, Phyllo- 
drbm!a, Temn6pteryxJ cosmop.; Ellipsidion, austr.).(PSEU- 
DOMO P I D A )  . . . . . . . . . . . . . . . . . . . . .  PHPLLODROM~IDB 

Pronotum and fore wings covered with a silkj- pile; hind wings 
with the radial vein emitting irregular costal veins; pulvilli 
present; usually large species. Neotropical. (Megaloblhtta, 
Nyctibora, Heminyctibora) . . . . . . . . . . . .  NYCTIB~RIDE 

8. Abdomen with the seventh segment normal, not enclosing the 
terminal segments, the cerci and a t  least the tenth dorsal seg- 
ment free . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .9  

Abdomen with the seventh segment of both sexes broadly rounded, 
triangular and enclosing the terminal segments and also the 
cerci; t i b i ~  short and strongly bristly; wingless and greatly con- 
yex species. (Cryptoc6rcus (Fig. 94), nearc.). 

CRYPTOCERGIDB 
9. Hind wings twice as long as the fore wings, with a transverse fold 

a t  the middle through which the veins continue to the apex, 
folded in repose; lore wings elytra-like, with weak venation; 
insects resembling dytiscid beetles. (Dipl6gtera (Fig. 93) 
anstromal.) . . . . . . . . . . . . . . . . . . . . . . . . . . .  DIPLOPTERIDB 

Hind 'iirings without a middle transverse fold through which the 
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1-eins continue to the apes, sonletimes with an apical triangular 
field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 

10. Tenth dorsal segment semicircular, broadly produced, its hind 
margin more or less strongly dentate; last ventral segment of the 
male very small, without styles; legs robust, the front pair 
fossorial, tibice strongly spinose, tarsi relatively short, without 
arolia; costal margin of the fore wings split, wings often reduced. 
(PanBsthia, Salghnea, indoaustr.; Geosciipheus, austr.). 

PANESTHIIDE 
Last dorsal segment without produced and dentate hind margin.11 

Figs. 93-99. Blattarize 

93. Diploptera (Tillyard) Diplopteridre. 
94. Cryptocercus, dorsal outline (Hehard) Cryptocercidze 
95. Blatella, hind wing. Phyllodromiidze. 
96. Cocoblatta (Snussure) Blaberidw. 
97. Hyporhicnoda (Hehard) Epilampridw. 
98. Attaphila, dorsal vie^ (ll'heeler) Attaphilid=. 
99. Attaphila, ventral view (T7leeler) Attaphilidat. 

11. Hind wings with an area between Cu and A capable of being 
folded, the anal fold large; small species. . . . . . . . . . . . . . . . . .  .12 

Hind wings without a cubital fold or a t  most with an indication of 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  one, or the wings reduced. .13 

12. Fore wings with the ?)ranches of 31 and Cu directed toward the 
hind margin, anal area small, with few veins extending to the 
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margin, costal area short. (Chorisonefira, Am.; Choristima, 
austr.; AnLptycha, Hemiptgrota, neotrop.). 

CHORISONE~RIDE 
Fore wings with the branches of M and Cu directed toward the 

apical margin, costal area usually long and narrow. (Areoliria, 
malay.; Hypn6rna, Plectbptera, neotrop.). 

AREQLAR~IDE 
13. Very small species, 5 to 7 mm. in length, living in nests of ants. . l 4  

Larger species, not myrmecophilous. . . . . . . . . . . . . . . . . . . . . . .  .15 
14. Flattened, narrow, winged species; fore wings pubescent, with 

weak venation, the branches of M and Cu parallel; tibize with 
long bristles; cerci long and jointed. Keotropical. (Notho- 
blhtta) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NOTHOBLATTIDIE 

Rather convex insects with abbreviated fore wings and no hind 
wings; tibial spines weak; cerci short and broad. Ant-guests. 
Neotropical. (Atticola) . . . . . . . . . . . . . . . . . . .  ATTIC OLIDIE 

15. Female with the seventh ventral segment dirided behind to form 
a pair of valves. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .16 

Female with the seventh ventral segment not forming a pair of 
valves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .19 

16. Large species; protliorax elongate-trapezoidal, not tomentose; 
legs very long, the tibial bristles weak; anal areas of the hind 
wings of the fully winged forms large and plaited several times 
in repose; fore wings with the costal cell narrow and without 
crossveins, subcosta long, reaching the middle of the wings. 
(ArchiblLtta, CLtara, malay.) . . . . . . . .  ARCHIBL~~TTIDIE 

Insects not conforming to the preceding description; anal area of 
the fully winged forms smaller, folded only once or twice. . . .  .17 

17. Small species with pubescent thorax; hind wings with a pro- 
nounced thickening surrounding the ends of the shortened sub- 
costa. TTidespread, tropical. (Compsbdes, Euthfrrhapha, 
Holoc6mpsa) . . . . . . . . . . . . . . . . . . . .  EUTHHRRHAPHIDE 

Hind wings without nodal thickening at  the end of the subcosta. 18 
18. Small, delicate species; tibial bristles weak; cerci long; veins 

simple or few-branched. (Latindia, neotrop.). 
LATIND~IDE 

Large species; tibial bristles strong; cerci short; veins many- 
branched. (Homaeogimia, Am.) . . . . .  HOMCEOGAM~IDIE 

19. Tarsal claws without arolia, or with a minute arolium; tenth dorsal 
segment of the male abdomen more or less deeply notched. . .20 

Tarsal clams with a distinct arolium between thein. . . . . . . . . . .  .22 
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20. Prothorax smooth; anal field of the hind wings of the fully winged 
forms large and folded fan-like; large, robust, but not greatly 
convex species. (Archimandrlta, BlLberus, CacoblLtta 

. . . . . . . . . . . . . . . .  (Fig. 96), BlLptica, neotrop.) BLABERIDIE 
Prothorax hairy; anal field of the hind wings of the fully winged 

forms smaller, folded only once or twice. . . . . . . . . . . . . . . . . .  .21 
21. Tenth dorsal segment of the male abdomen transverse, often con- 

stricted a t  the middle; large, broadly convex species. (Polf- 
phaga, pal~arc . ,  indomal., ethiop.) . . . . . . .  POLYPH~GIDIE 

Tenth dorsal segment more or less produced, its hind margin 
notched; broad beetle-like, showy insects. (Corfdia, indomal.). 

CORYD~IDIE 
22. Dorsal segments of the abdomen with protruding lateral angles; 

tenth dorsal segment quadrangular and medially notched be- 
hind. (Panchlbra, neotrop., ethiop.; Gpna, ethiop.; Leuco- 
phaea,ind.; Nauph&ta, ethiop., neotrop.; Pucnoscbllus, ind.; 
Oniscosbma, austr.) . . . . . . . . . . . . . . . . . . .  P A N C H L ~ R I D I E  

Abdominal segments without projecting lateral angles; tenth dor- 
sal segment transverse, its hind margins straight or rounded. .23 

23. Hind wings more or less pointed or with a much produced apical 
field into which the cubital branches do not enter. (OxyhLloa, 
ethiop., neotrop.) . . . . . . . . . . . . . . . . . . . . . . . .  O X Y H A L ~ I D E  

Hind wings with rounded tip and no specialized apical field. 
(ElliptoblLtta, Stenopilbma, ethiop.; Hormbtica, Am.; 
Perisphaeria, indomal.; Parasphaeria, neotrop.). 

PERISPHIER~IDIE 
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ORDER M A N T ~ D E A  

( M A  S T ~ I D E A )  

Moderate-sized or large insects of predatory habits; the front legs 
very long, with the femora and t i b i ~  usually heavily spined and cap- 
able of being folded closely together to grasp the prey. Body elongate, 
sometimes very slender and usually flattened. Head freely movable, 
not inserted in the prothorax; eyes prominent, usually three ocelli; 
mandibles strong, the mouthparts inferior, rarely turned forwards; 
a n t e n n ~  long and filamentous, many-jointed, rarely pectinate in cer- 
tain males. Prothorax long or very long, freely movable, sometimes 
with the sides expanded; meso- and nietathorax shorter, of about equal 
length, not freely movable. Four wings, overlapping on the abdomen, 
sometimes much reduced or absent, especially in the female; venation 
complex, fore wings usually considerably smaller than the hind pair and 
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of stouter consistency. Tarsi almost all\-ays five-jointed, terminating 
in two claws; femora and tibiaj sometimes with expanded margins. 
Abdomen elongate oval or long and cylindrical, the terminal segments 
not abbreviated, tenth tergite forming a supra-anal plate; cerci usually 
jointed, never very long. Netamorphosis incomplete; habits similar 
throughout development. Praying mantids, Soothsayers. 

A single family . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MANTIDE 
1. Front tibiaj without an apical hook, with two rows of spines below; 

cerci very long, many-jointed; small, winged species with freely 
movable head and simple posterior legs. (Fig. 109). ( C h t ~ -  
tegssa, neotrop.) . . . . . . . . . . . . . . . . . . . . . . .  CHBTEESSINE 

Front tibiaj with apical hook. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2  
2. Front t i b i ~  with one or two long teeth on the dorsal side before 

the apical hook, otherwise with only very few spines; cerci 
simple; small slender species. (Fig. 105). (Bbntia, Pseudo- 
musbnia ( = LIIionyx), Bactrombntis, Oligonyx, neotrop.; 
Haania,  malay.) . . . . . . . . . . . . . . . . . . . . .  OLIGONYCH~NB 

Front tibiaj without teeth above. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  
3. Front tibi;e without rows of strong spines below, or with only the 

inner row distinctly developed. . . . . . . . . . . . . . . . . . . . . . . . . . .  .4 
Front tibiaj with two rows of well developed spines below. . . . . .  . 5  

4. Head with the mandibles directed forwards, the part behind the 
eyes well de~eloped, usually long; slender, elongate species. 
(Fig. 107). (Compsoth6spis, ethiop., Austr.; Cliombr_ltis, 
Austr.) . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMPSOTHESPINE 

Head of normal form, with protuberant eyes; jaws not directed 
forwards; stouter species with the thorax comparatively short. 
(Perlambntis, palgarc.; AmorpMscelis, ethiop., As., Auztr.). 
(AM0 R PHOSC'ELINB) . . . . . . . . . . . . . .  PERLAMANTINE 

5. Front femora with the spines of the internal row equal or alter- 
nately long and short. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6  

Front femora with the spines of the internal row arranged so that 
the long spines are separated from one another by a series of 
three short ones. Usually large species, with the a n t e n n ~  bipec- 
tinate in the male and the vertex prolonged into a more or less 
conical protuberance. (Fig. 106). (Empfisa, palearc.; Idolo- 
m6rpha, ethiop.; Blephar6psis, ethiop. As.; B lepharFes ,  
Idblum, ethiop.) . . . . . . . . . . . . . . . . . . . . . . . . . . .  EMPUSINE 

1 The M a n t i d ~  include an exlensire series of very diverse forms and have beengrouped into a 
large number of subfamilies by Giglio-Tos whose divisions have been generally accepted. These 
together with several others OF equal importance may be distinguished by the follo\ving key 
which follows the arrangement of Giglio-Tos. I t  seems probable that the Mantodea ail1 soon 
be regarded as conlprising several families. 
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6. Hind tibin carinate abore, or bearing sereral ridges. . . . . . . . . . . .7  
I-Iind tibiz smooth, not carinate or ridged. . . . . . . . . . . . . . . . . . . . 8  

Figs. 100-105. Mantodea 

100. Stagmomantis (Rehn and Hebard) Mantidze. 
101. Deroplatys (TTTest~~ood) illantidze. 
102. Angela (Saussure and Pictet) AIantidw. 
103. Noplocorypha (Rehn) illantidze. 
104. Toxodera. a, iliild femur of same (TT'est~~ood) AIantidze. 
105. Oligonyx (Saussure and Pictet) AIantidw. 

7. Hind t i b i ~  bearing three ridges; body brilliantly metallic; front 
femora short and broad, with a 1-ery stout basal spine; stout 
species with short prothoras. (Fig. 108). (Metallfticus, in- 
domal.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . METALLYTICINE 



Hind and middle tibiz with one or tw7o carin2 a b n v ,  except rarely 
in the male; prothorax long. (Fig. 111). (Oxy6psis, Pseud- 
bxyops, Vhtes, StagmatBptera, neotrop.; StenovLtes, F'pa, 
ethiop.; IEthal6chroa, Ceratocrbnia, indomal.) . .VATIN& 

. . .  8. Front femora externally with a series of fire to seven spines. . 9  
. . . . . . . . . . .  Front femora with four spines in the external row. .19 

9. Front femora with the first discoidal spine longer than the second; 
very long bodied, slender species. (Schizocephala, indomal.; 
Euchomen6lla, Ind;; Agrionbpsis, ethiop.; Angela (Fig. _102), 

. . . . . . . . . . .  neotrop.). (AXGELIS&) SCHIZOCEPHALINIE 
Front femora with the first discoidal spine shorter than the 

second..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
10. Cerci flattened, dilated apically and mare or less leaf-like; very 

elongate, slender species, with the front femora thin. (Fig. 104). 
(Toxbdere, Ehthyphleps, Eoxomiintis, indomal.; Calamo- 
thBspis, Belombntis, ethiop.; Stenophglla, neotrop.). 

TBXODER~NIE 
. . . . . . . . . . . . . . . . . . .  Cerci conical or compressed, not leaf-like . I 1  
. . . . . . . . . . . . . . . . . .  11. Front femora with three discoidal spines. . I %  

Front femora with four discoidal spines. . . . . . . . . .  : . . . . . . . . .  .14 
12. Front tibiz with more than eleven spines in the outer ron-; front 

femora with five external and three discoidal spines; srnall 
species. (Acontista, Tithrbne, Ast611ia, Callibia, neotrop.). 

ACONTIST~NIE 
Front t i b i ~  with from eight to eleven spines in the outer row. . .13 

13. Frontal shield transverse; pronotun1 a t  least as long as the front 
cox=, ovally dilated or sometimes with the sides more or less 
parallel. (Brunnbria, Macromkntis, Photina, Orthoser- 
Blla, neotrop.; Iris, widespr.) . . . . . . . . . . . . . . . .  PHOTININd 

Frontal shield subquadrate. (See couplet 23). 
EREMIAPHIL~NIE, part 

14. Supra-anal plate 1-ery long, lanceolate; hind femora and tibie 
with a few small spines beneath; body slender; pronotum as 
long as the front coxe. (Bolivbria, Geombntis, Rivetlna 
(=Fische~ia), palzearc.; Deiphobe, in3oaustr.; IschnomLntis, 
Omombntis, ethiop.). (FISCHEHIIXE)  . . . . . .  RIVETINIE 

Supra-anal plate short. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .15 
15. Front tibite with six to eleven spines in the outer row. . . . . . . . .  .16 

Front tibie with more than eleren spines in the outer row. . . . .  . l 7  
1G.  Front femora very broad, elliptical, with the upper margin strongly 

arcuate; vertex conically elevated mith a tubercle on each side 
next to the eye; pronotum shorter than the front cox= or barely 
as long, mith conical tubercles on the disk; small species. (Oxy- 
pilus, Euoxypilus, ethiop.; PachymLntis, Ceratombptis, 
Pseudoxyptlus, indomal.) . . . . . . . . . . . . . . . . . .  OXYPILINIE 
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Front femora narrower, more or less triangular; pronotum with 
rounded lateral dilatations that gil-e it a trifoliate appearance; 
small species. (Dystbcta, GonypetB1Ia, Achlaena, Telo- 
mbntis, ethiop.) . . . . . . . . . . . . . . . . . . . . . . . . .  DYSTACTINIE 

17. Eyes acuminate, or the hind femora lobate; moderate-sized species 
colored like dry leares. (Metilia, Decimia, Aebnthops, Epa- 
phrodita, neotrop.; Phyllocrhnia, ethiop.; ParablBpharis, 
mal.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EPAPHRODIT~NIE 

Eyes rounded, or the hind femora simple. . . . . . . . . . . .  .; . . . . .  .18 
18. Frontal shield transverse (see couplet 13) . . PHOTININIE, part 

Frontal shield subquadrate (see couplet 23). 
EREMIAPHIL~NIE, part 

19. Front coxze with a minute apical lobe a t  the front margin. . . . .  .20 
Front cox= without apical lobe. . . . . . . . . . . . . . . . . . . . . . . . . . .  .21 

20. Front femora triangular, broad, not more than three times as long 
as wide; snlall species, the female often wingless. (Pseudomi- 
bpteryx, Mantillica, Diabbntia, Miobbntia, neotrop.), 

PSEUDOMIBPTERYGINIE 
Front femora slender, more than three times as long as broad; pro- 

notum long and narrow, not noticeably dilated; sillall slender 
species. (Fig. 103). (Musoni6lla, Musdnia, Biarnusbnia, 
ThBspis, neotrop.; Hoplocbrypha, ethiop.). . . . .  THESP~NE 

21. Front femora with the two intermediate spines of the outer row 
longer than the others; pronotum longer than the front coxze; 
fore wings long in the male, short in the female; bosy usually 
very slender. (See couplet 9) . . SCHIZOCEPWALINE, part 

Front femora with the two intermediate spines of the outer row 
not longer than the others. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .22 

22. Front tibize with four or five spines in the outer row. . . . . . . . . .  .23 
Front tibi~e with more than five spines in the outer row. . . . . . .  .25 

23. Front femora with the groove that receives the tibia1 claw remote 
from the base. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .24 

Front femora with the claw groove close to the base. (Eremi- 
Bphila, pa l~arc . ;  Tarachbdes, GalBpsus, Tarachbdula, 
ethio~. ;  Parepiscbpus, Dldymocbrypha, indomal.). (ORTHO- 
D E R I S B ,  TARACHODINB)  . . . . . . . . .  EREMIAPHIL~NIE 

24. Vertex not produced (see couplet 20). . . . . . . .  THESPINIE, part 
Vertex produced into an elongate, triangular proces?. (Pyrgo- 

mBntis, ethio~.)  (see couplet 23).  . EREMIAPHILINIE, part 
25. Lateral margins of pronotum parallel or divergent in f r m t  (see 

couplet 23). (HumbertiBlla, Theopbmpula, indomal.; Elaa, 
Theopbmpa, ethiop.) . . . . . . . . . .  EREMIAPHILINIE, part 

Lateral margins of pronotum more or less convergent in front. . 26 
26. Front t i b i ~  with the spines in the outer row erect and remote from 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  oneanother 27 
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Front tibiz v~i th  the spines in the outer row decumbent and very 
close together. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .50 

27. Front femora TX-itb from one to three discoidal spines. . . . . . . . .  .28 
Front femora ~ ~ i t h  four discoidal spines. . . . . . . . . . . . . . . . . . . .  .29 

Figs. 106-112. Mantodea 

106. Empusa, front leg (TVestnrood) Mantidw. 
107. Compsothespis, front leg (JTestm-ood) hlantidze. 
108. Metallyticus, front leg (1Test~~-ood) hIantidw. 
109. Chzeteessa, front leg (JVestnrood) Llantidw. 
110. Mantoida, front leg (ViTestn-ood) 3Iantidze. 
111. Vates, hind leg (Saussure and Pictet) Mantidw. 
112. Vates, base of antenna of male (Saussure and Pictet) YIantidze. 

25. Internal apical lobes of the front  cox^^ divergent, not dilated into 
a small lobe a t  the tip; small species. (Tarachlna, BBlbula, 
Enicophlzebia, ethiop.; BBlbe, Ciulfina, Austr.; Haplo- 
pbza, IridBpteryx, FulciniBlla, Eombntis, indomal.). 

IRIDOPTERYG~NX 
Internal apical lobes of the front cox= contiguous. (See couplet 14) 

RIVETHNIE, part 
29. Front femora with a well marked fovea or pit between the first 

and second spines of the outer row.. . . . . . . . . . . . . . . . . . . . .  .30 
Front femora -without such a fovea. . . . . . . . . . . . . . . . . . . . . . . .  .34 
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30. Front femora with the discoidal spines forming a sinuous line; 
species of moderate size, with short, stout body, the pronotum 
broad and depressed. (Gonatista, Liturghsa, neotrop.; Dac- 
tylbpteryx, ethiop.; Gonatistblla, Austr.). 

LITURGUS~NE 
Front femora with the discoidal spines placed in a straight line. .31 

31. Spines of outer row on front femora very long and curved. . . . .  .32 
Spines of outer row on front femora shorter, straight; slender- 

bodied species, with the wings well developed in both sexes. 
(Arria, malay.; Sibflla, Presibflla, ethiop.). . SIBYLLINE 

32. Pronotum with two tubercles near the base of its posterior por- 
t i o n . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 

Pronotum simple, without tubercles; slender or very slender 
species, with well developed wings in both sexes. (Callris, Ind.; 
Leptombntis, malay.; Derombntis, ethiop.). 

CALIRID~NE 
33. Hind femora with a small lobe or tooth below near tip; more or less 

stout and short-bodied species with strongly prominent eyes. 
(Majbnga, ethiop.; Majangblla, malay.). . .  MAJANGINE 

Hind femora simple, without such projection; body siender, flat- 
tened, the eyes moderately prominent. (Melliera, neotrop.; 
MellieriBlla, Austr.). . . . . . . . . . . . . . . . . . . . . .  MELLIER~NE 

34. Vertex produced into an elongate process (see couplet 61. 
OXYPILINIE, part 

Vertex not elongated or produced. . . . . . . . . . . . . . . . . . . . . . . . .  .35 
35. Four posterior tibize or their femora minutely spinulose belo~i-. .36 

Four posterior t i b i ~  and femora with the lower edge snlooth. . .37 
36. Frontal shield transverse; discoidal portion of hind-wings not 

banded. (See couplet 14) . . . . . . . . . .  FISCHERIINIE, part 
Frontal shield scarcely broader than high; discoidal portion of 

hind wings with black cross-bands; pronotum a t  least as long as 
the front cox=. d cosmopolitan group. (Fig. 100). (Mbntis, 
palearc., Austr.; Stagmombntis, Am. (S. cu~oliua, Carolina 
mantis); Aurom&ntis, Uromiintis, neotrop.; Calidombntis, 
Sph~drombnt i s ,  ethiop.; Tenbdera (T. sininsis, Chinese 
mantis), Polyspolbta, widespr.; Sphodrbpoda, Austr.). 

MANT~NE 
37. Lateral margins of pronotum strongly expanded, leaf-like. . . .  .38 

Lateral margins of pronotuin not expanded. . . . . . . . . . . . . . . . .  .40 
38. Posterior femora simple. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .39 

Posterior femora lobed; large, brown, leaf-like species with con- 
spicuous foliaceous expansions a t  the sides of the pronotum 
and a t  the tips of the four posterior femora. (Fig. 101). 
(Der6platys, E. As.; Brancsikia, Nadagasc.). 

DEROPLAT~NE 



39. Hind metatarsi simple, not carinate; large species with the pro- 
notuin bearing leaf-like expansions a t  the sides. (CheradQdis, 
neotrop., indomal.). . . . . . . . . . . . . . . . . . . . .  CHCERADODINIE 

Hind metatarsi carinate. (See couplet 36) . . . .  MANT~NIE, part 
40. Eges produced laterally to form a conical, spiniforni process; body 

verj- slender, filiform. (Oxyothbspis, ethiop., As.; Hetero- 
chaetula, malay.) . . . . . . . . . . . . . . . . . . . .  OXYOTHESP~NE 

Eyes rounded laterally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .41 
41. Fore wings and antenme of the illale ciliate. . . . . . . . . . . . . . . . .  .42 

Fore wings and a n t e n n ~  of the male not ciliate. . . . . . . . . . . . . .  .44 
42. Pronotum linear or extremely slender; small species; the female 

apter'ms. (Mibpteryx, Promibpteryx, Chloromi6pte_ryx, 
neotrop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIOPTERYGINIE 

Pronotum more or less expanded. . . . . . . . . . . . . . . . . . . . . . . . . .  .43 
43. Pronotum almost trilobed, the angulations of the expansions some- 

what acuminate; fore wings of male broad (see couplet 16). 
DHSTACTINIE, part 

Pronotum more or less elliptical, the angulations of the ?pansions 
rounded; elytra narrow. (See couplet 45) . . .  AMELINIE, part 

44. Pronotum shorter than the front cox=. . . . . . . . . . . . . . . . . . . . .  .45 
Pronotum as long as or longer than the f ~ n t  cox=. . . . . . . . . . .  .46 

45. Hind wings not colored; small species. (Ameles, Pseudoyersinia 
pa l~arc . ;  Yersinia, Litanefitria, neotrop.; AmLntis, Myr- 
cinus, Gongpeta, indomal.; MetentBlla, Lighria, ethiop.). 

AMEL~NE 
Hind wings brightly colored, otherwise similar to the h m e l i n ~ .  

(Compsomiintis, Opsomiintis, malay.). 
COMPSOMANT~NE 

46. Front tibia with the sixth spine from the apex in the-outer row 
longer than the fifth. (See couplet 32). . CALIRIDINE, part 

Front tibia with the sixth spine not longer than the fifth. . . . . .  .47 
47. Eyes produced laterally to form a conical, spinifarm process. 

(See couplet 40). . . . . . . . . . . . . . . . . .  OXYOTHESPINIE, part 
Eyes not thus spined. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .48 

48. Front femora with the first spine in the discoidal row not shorter 
than the second; large species of elongate form; wings large in 
male, short in female. (Archimbntis, Rheombntis, Pseudo- 
miintis, Austr.) . . . . . . . . . . . . . . . . . . . . . .  ARCHIMANTINIE 

Front femora with the first discoidal spine shorter than the 
second. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 

49. Supra-anal plate very long, lanceolate; large species with the pro- 
notum much longer than the front cox=. (Solggia, ethiop.). 

SOLY G I ~ N E  
Supra-anal plate short. (See couplet 36). . . .  MANT~NIE, part 

50. Pronotum slender, as long as the front cox=. . . . . . . . . . . . . . . .  .51 
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Pronoturn more or less broadened, shorter than the front cox%; 
body more or less short and stout; wings ~vell developed in both 
sexes. (Odontombntis, Hestibsula, Creobrbter, Ind.; Oto- 
m$ntis, Pandrgica, Harpagombntis, ethiop.). (CREOBRO- 
T I N B )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . HYMENOPOD~NE 

51. RIargins of pronotum broadly laminate (see couplet 171. 
EPAPHRODITHNE, part 

Margins of pronotum not broadly laminate; species of moderate 
size, with slender pronotum which is a t  least as long as the front 
cox=. (Anaxhrcha, Acromhntis, Citharombntis, indomal.; 
Theombntis, SigBrpes, AnasigBrpes, ethiop.). 

ACROMANT~NE 
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SAUSSURE, H. Essai d'un Systhme des illantides. Mittheil. schveiz. Entom. 

Ges., 3, pp. 49-73 (1869). 
TINDALE, Y. B. Review of Australian Rlantidze. Rec. South Australian Mus., 

2, pp. 425-457 (1923). 
WESTTT-OOD, J. 0. Revisio Jtantidarum. London (1889). 

ORDER E M B I ~ D E A  

Elongate, slender, feeble insects of small or moderate size. Head 
large, elongate; eyes small or of moderate size; ocelli absent; antenne 
slender, many-jointed (16-32). Thorax elongate; prothorax large, free; 
meso- and metathorax each about as large as the prothorax; males 
usually winged, females always m~ingless. Tilrings similar, pubescent, 
elongate, the media and cubitus much reduced; no anal fan or lobe. 
Wings lying flat on the abdomen when a t  rest. Abdomen ten-seg- 
mented; long, narrow and with parallel sides; tip of abdomen and 
cerci usually strongly asymmetrical in the male; cerci two-jointed. 



Tarsi three-jointed; first joint of front tarsi swollen, containing glands 
for spinning a silken web in which the insects live. 

hletamorphosis gradual, incomplete. A small group, restricted to 
the tropics and subtropics. 

Figs. 113-117. Embiodea 

113. Oligotoma, female (Melander) Oligotomidse. 
114. Donaconethis, ~ ~ i n g s  (Enderlein) Embiidze. 
115. Rhagadachir. a, front tarsus; b, middle tarsus; c, hind tarsus (Silvestri) 

Embiidse. 
116. Rhagadochir, apex of abdomen of mzle (Enderlein) Embiidze. 
117. Oligatoma, wings (Enderlein) Oligotomid~. 

1. Posterior branch of the radial sector forked in both ~vings, or a t  
least in the hind u-ing, i.e. both R4 and Rg developed (Figs. 114, 
115, 116); sternite of first abdominal segment of female large. 
( ~ m b i a ,  Haploembia, widespr.; Rhagkdochir, ethiop., 
neotrop.; Antipalhria,  Glothbda, neotrop.; Donaconbthis, 
ethiop.). (including OLPL!~THIDB) . . . . . . . . . . . . EMB~IDB 

Posterior branch of the radial sector simple in both wings, i.e. 
Rq and Rb fused (Fig. 117); sternite of first abdominal segment 
of female greatly reduced in size. (Fig. 113). (OligCito+a, cos- 
mop. ;TeratBmbia, neotrop.). (Including TERBTEIMBIIDB). 

OLIGOT~MIDIE 
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ORDER I S ~ P T E R A  

Small or medium-sized, elongate, feeble insects living in large colonies 
and occurring as winged sexual individuals and wingless workers and 
soldiers; usually with weak chitinization, especially in the sterile castes 
which are soft-bodied and white, except for the heavily chitinized head. 
Head large, free, rather vertical; eyes and txvo ocelli usually present in 
the winged forms, or absent in the workers. Mandibles strong, often 
very large; antennze filamentous, more or less moniliform. Prothorax 
free, but much smaller than the head. Legs similar, formed for running 
or walking; tarsi four- or rarely five-jointed, with well developed cla~~rs. 
Wings similar, long and narrom7, deciduous soon after maturity a t  a 
preformed transverse suture near the base; long and narrowj super- 
imposed over the abdomen, the hind pair very rarely with an anal area; 
venation almost always much reduced and without crossreins. Cerci 
short, one- to three-, rarely eight-jointed. PtIetamorphosis 'i.erx incom- 
plete. White ants, Termites. 

1. Tarsi four-jointed in all castes, sometimes with the indication of 
a fifth joint; fore and hind wings similar, narro~\*, the hind pair 
without anal lobe; transverse basal suture present on all four 
wings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2  

Tarsi five-jointed; hind wing with a well developed anal area which 
is capable of being folded beneath the remainder of the wing; 
transverse basal suture present only on fore wing. (Masto- 
tGrmes, Xustr.) (Fig. 124) . . . . . . . . . . MASTOTERM~TIDB 

2. Radius with one or mire superior branches fornling a costal field; 
clypelis not divided by a median line; fontanel (the opening of 
the frontal gland on the face) absent. . . . . . . . . . . . . . . . . . . . . . 3 



Radius simple, not branched; clypeus divided by a median line; 
fontanel usually present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

3. Ocelli present; empodium present between the tarsal clams; pro- 
notum large, wider than the head; wing stubs of the front wing 
much larger than those of the hind wing and overlapping them; 

Figs. 118-121. Isoptera 

118. Termes, queen (Hegl-1) Termltidw. 
119. Calotermes, nirigs (Calotermitidz). 
120. Eutermes, head of worker. Termitidw. 
121. Eutermes, mandlble of ~ ~ ~ o r k e r .  Termitidse. 
122. Reticulitermes, wings (Banlts) Rhinotermltidre. 
123. Termes, morltcr (Hegh) Termitidw. 
124. Mastotermes, ~vings (Desneux) 3lastotermitidse. 

a n t e n n ~  with 13 to 23 joints; t ibiz with three apical splnes. 
(CalstBrmes (Fig. 119), Neotgrmes, Cryptotbrmes, cosmop.). 
( P R O T E R M ~ T I D B ,  part) . . . . . . . . . . . .  CALOTERM~TIDIE 

Ocelli absent; empodium absent; pronotum narrower than the 
head; wing stubs of fore wings shorter, not overlapping those of 
the hind pair; antennse with 23 to 27 joints; usually more than 
three (3-5) apical spines on the tibise. (Hodot6rmes, ethiop.; 
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A n a c a n t h o t b r m e ~ ~  palearc., Indo-malay. ; Termbpsis, ne- 
arc.). (PROTERMITIDE, part). . . . . .  HODOTERM~TIDE 

4. Kings transparent, without hairs, their margins not ciliate; vena- 
tion in posterior part of wing indistinct, more or less reticulate; 
front wing stub large. (Rhinotbrmes, neotrop.; Coptotbrmes, 
SchedorhinotBrmes, widespr.; RetSculitbrmes (Fig. 122), 
holarc., Indo-malay.). (I~IESOTERIVIITIDB). 

RHINOTERM~TIDIE 
Wings more or less opaque, their outer and hind margins ciliate, or 

a t  least the wing membrane hairy near the margin; venation 
distinct on posterior portion of wing; front wing stub never 
large. (Microtbrmes, Amitbrmes, Microcerotbrmes, Nasu- 
t i tbrmes, widespr.: Tbrmes, ethiop., Indo-malay.; Procubi- 
tbrmes, ethiop.; CapritBrmes, Indo-malay. ;Neocrtpritbrmes, 
neotrop., ethiop.). (Figs. 118,120,121, 123). (METATERM~T- 
I D B )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TERM~TIDIE 

Soldiers 

1. Tarsi distinctly five-jointed . . . . . . . . . . . .  MASTOTERM~TID~E 
Tarsi four-jointed, rarely with an indistinct fifth joint. . . . . . . . .  . 2  

2. Fontanel absent; eyes present; mandibles often with rery strong 
teeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

Fontanel present; eyes entirely absent or rarely slightly indi- 
cated. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4  

3. Compound eyes usually very distinct, black, rarely not pigmented; 
antenne with 23 to 31 joints; legs rather long and weak, extend- 
ing well beyond body; cerci prominent, usually with three or 
more joints . . . . . . . . . . . . . . . . . . . . . . . . .  HODOTERM~TIDE 

Colnpound eyes present as white, rarely pigmented, finely faceted 
spots; antenne with 10 to 20 joints; cerci very short, with two, or 
rarely, three joints. . . . . . . . . . . . . . . . . . . .  CALOTERM~TIDIE 

4. Pronotum flat, without separated lobes in front; head not nasute; 
mandibles not toothed . . . . . . . . . . . . . .  RHINOTERM~TIDIE 

Pronotum saddle-shaped, with distinct lobes in front; head either 
nasute or with toothed mandibles. . . . . . . . . . . . .  TERM~TIDIE 
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ORDER CORRODENTIA 

(P~YOC~PTERA,  co PE~G,\ .~ .~ THA)  

Usually small or minute insects, rarely of moderate size, with short, 
soft body and usually bvinged. Head large, free, vertical, with a strong 
Y-shaped suture above; eyes large and prominent, except in a few 
wingless forms; three ocelli generally present; antenne long and slen- 
der, filifornl or bristle-lilie, many (13-50) jointed; mandibles strong, 
toothed and ~vi th  a grinding surface. Prothorax almost always very 
small; mesothorax and metathorax usually separated, although rarely 
completely fused. Wings usually ample, sonletimes much reduced or 
entirely absent; when a t  rest generally held in a sloping position, 
folded bac1;wards over the body; fore pair larger than the hind pair, 
sometimes scaly or hairy; venation reduced, with few or no crossveins; 
one or several of the reins frequently strongly curved. Abdomen 
usually short, with nine or ten segments; cerci absent. Legs similar, 
fitted for running, the cox= close together; tarsi two- or three-jointed, 
the first joint I-ery long ; two tarsal claws. 31etan1orphosis incomplete, 
the nymph similar to the adult form; terrestrial in all stages. Psocids, 
Book lice, Barli lice. 
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1. Tarsi three-jointed. (Fig. 135). ( T R ~  ~IERA).  . . . . . . . . . . . . . . .2 
Tarsi two-jointed. (Fig. 126). ( ~ f  ~IERA) . . . . . . . . . . . . . . . . .10 

Figs. 125-136. Corrodentia 

125. Psocus, wings (Comstock and Needham) Psocidse. 
126. Cecilius, tarsus (Tillyard) Caeciliidse. 
127. Lepinotus (Tillyard) Atropidse. 
128. Oxypsocus, wings (Tillyard) Lepidopsocidw. 
129. Perientomum, wings (Enderlein) Perientomidw. 
130. Embidotroctes, wings (Kolbe) Troctidw. 
131. Cecilius, wings (Tillyard) Cwciliidse. 
132. Thyrsophorus, wings (Enderlein) Thyrsophoridse. 
133, Vulturops, wings (Corbett and Hargreaves) Psoquillidw 
134. Mesopsocus, wings (Tillyard) hIesopsocidse. 
135. Myopsocus, tarsus (Tillyard) hlyopsocidse. 
136. Troctes (31arlatt) Troctidw. 

2. Thorax composed of three distinct parts, the mesothorax separated 
from the metathorax by a suture; usually winged, rarely with 
the wings reduced or absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3  



Thorax composed of two party, the meso- and metathorax fused 
and without suture between them; wings usuallyentirely absent, 
if present without forked veins; second joint of palpi without 
clubbed sense organs. (Figs. 130,136). (Tr6ctes (=Lil;dscelis) 
(T. dirinafbl.zus, Book louse, Cereal psocid), cosmop. ; Trophsia, 
widespr.; Pachytr6ctes, pahare.; Embidopsbcus, neotmp.; 
Embidotr6ctes, ethiop.). (LIPOSCLIDB) . . T R ~ C T I D I E  

3. TYings present; prothorax much smaller than the mesothorax.. .4 
Fore wings absent or rery small and ~ i t h o u t  venation; hind wings 

entirely absent; prothorax larger than the mesothorax. (Atro- 
~ O S  (= T~dgiu~u)  (-4. pulsntdria, Death watch), widespr.; Lepi- 
nbtus (Fig. 127), Lepidilla,,Lepr6lepis, HypBretes) (Includ- 
ing LEPID~LLIDB, TROGIIDB) . . . . . . . . . . . .  A T R ~ P I D I E  

4. ?.Yings fully formed, with complete \-enation. . . . . . . . . . . . . . . . .  . 5  
Venation of wings incomplete, the Fore ~i~ings oral or rounded and 

niuch thickened; the veins usually very broad; hind wings re- 
duced or absent; without scales. (Psoquilla, holarc.; Psoci- 
nBlla, Vtilturops, Am.) (Fig. 133) . . . . . . . .  PSOQU~LLIDE 

5 .  Second branch of cubitus and first anal vein in fore wing meeting 
or closely approaching each other a t  apex (Fig. 134). . . . . . . . .  . 7  

Second branch of cubitus and first anal vein in fore wing divergent 
toward apex, or a t  least not approaching each other; body and 
wings clothed with hairs or scales; wings more or less pointed; 
antennz with more than thirteen joints (Fig. 128) . . . . . . . . . . .  6 

6. Hind wings with a very narrow closed cell a t  the base between the 
media and cubitus; wing scales of symmetrical form, similarly 
curved on their two sides; antenne with 20 to 25 joints. (Fig. 
129). (PeriBntomum, Ind.) . . . . . . . . . .  PERIENT~MIDIE 

Hind \rings witbout a closed cell; wing scales usually asymmetri- 
cal; antennze with 26 to 47 joints. (Fig. 128). (Lepidopsbcus, 
Echinopsbcus, EchmBpteryx, Oxypsbcus). (E,%IPHERI- 
I D A )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LEPIDOPS~CIDIE 

7. Antennze 13-jointed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 
Antenne mith 22 to 25 joints; body and wings not scaled; media 

two- or three-branched; prothorax visible from above. (Phyl- 
lipsbcus, Psyllonehra, Deipnopsbcus, Rhyogsbcus). 

PHYLLIPS~CIDIE 
8. hTo scales on body or wings; only one anal vein in the fore wing. .9  

Body and u~ings scaled; two anal veins in the fore wing. (Am- 
phiBntomum, ethiop., ind.; T i n e o m b p h a ,  ind.; Stigmat6- 
pathus,  Cyrnatopsbcus, indomal.) . . .  AMPHIENT~MIDE 
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9. Apex of cubitus in fore wing bent forward into a loop toward the 
media, but not touching it (Fig. 134); very small species. 
(Heminehra, Elipsbcus, Philotbrsus, Mesopsbcus, Psil- 
opsbcus, Actenotbrsus) . . . . . . . . . . . . . . .  MESOPS~CIDIE 

Cubital loop in fore wing either just touching the media, or fusing 
with it for a short distance (Figs. 134, 135); larger species. 
(Myopsbcus, Propsbcus, Pentbcladus, Photbdes, Lichen- 
omima, Tricladbllus) . . . . . . . . . . . . . . . . . .  MYOPS~CIDIE 

10. Protherax well developed, visible from above; wings reduced in 
the female; of full size in the male, but with the venation in- 
complete. (Archipsbcus, Ind.) . . . . . . . . .  ARCHIPS~CIDIE 

Prothorax very small, not ~is ible  from above. . . . . . . . . . . . . . . .  .11 
11. Apex of cubitus in fore wing not bent forward int,o a loop, or if 

thus bent the loop does not meet the media. (Figs. 126, 131). 
A cosmopolitail group. (Czecilius, Amphipsbcus, Callist6p- 
tera, Epipsbcus, Pterodbla). . . . . . . . . . . . . . . .  CECIL%IDIE 

Apical part of cubitus bent forward into a loop that touches the 
media or fuses with it for a short distance. . . . . . . . . . . . . . . .  .12 

12. Second branch of radial sector (R4 + 5 )  fused with the media or 
connected with it by a crossvein (Fig. 132); third and fourth 
antennal joints lengthened, thicker and more densely hairy than 
the joints beyond; large species. (Thyrs6phorus, Dictyo- 
psbcus, Ischn6pteryx, neotrop.) . . . .  T H Y R S O P H ~ R I D E  

Second branch of the radial sector free from the media; third and 
fourth antennal joints similar to the apical ones; moderate- 
sized or rather large species. An extensive and cosmopolitan 
group. (Ceratipsbcus, Amphiger6ntia, Eremopsbcus, 
Hemipsbcus, Lasiopsbcus, Psbcus, Taeniostigma) (Fig. 
125) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P S ~ C I D E  
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ORDER ZOBAPTERA 
Minute, terrestrial species of social habits, living in colonies; dimor- 

phic, both sexes represented by winged and wingless individuals. 
Body depressed. Head free, somewhat inclined. d n t e n n ~  moniliform 

Figs. 137-139. Zoraptera 

137. Zorotypus, cereus (Karny) Zorotypidze. 
138. Zorotypus (Silvestri) Zorotypidze. 
139. Zorotypus, \\-inged form (Caudell) Zorotypidze. 

or filiform, nine-jointed, the second and often also the third joint 
smaller than the others. Mandibles well developed, toothed and fitted 
for biting. Eyes and ocelli present in the winged form, absent in the 
wingless one. Thorax large, but no wider than the head; prothorax 
free, not concealing the head nor expanded laterally; meso- and meta- 
thorax distinctly separated. Abdomen elongate-oval, never much 
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longer than the thorax, with ten strongly transverse segments; cerci 
short, oval, one-jointed, with a bristle-like appendage a t  tip. Legs 
similar, formed for running; hind femora stnut, armed beneath with 
several spiny bristles; tarsi two-jointed, the first joint short. l le ta-  
morphosis gradual, the nymph similar to the adult, especially to the 
wingless form. Winged forin with narrow, membranous wings, the 
fore pair larger; venation greatly reduced; wings commonly falling 
off after maturity, lea&% a stub attached to the body, but not sepa- 
rating a t  a preformed suture; body of winged f o ~ m  more heavily chit- 
inized than in the \vingless one. 

One family. (Zor6typus, nearc., neotrop., indomal., ethiop., 
Hawaii). (Figs. 137, 138, 139) . . . . . . . . . . . . .  ZOROT?PIDB 

LITERATURE ON ZORAPTERA 

CAUDELL, A. N. Zoraptera not an hpterous Order. Proc. Entom. Soc. Wash- 
ington, 22, pp. 84-97 (1920). 

SILVESTRI, F. Descrizione di un nuova ordine di insetti. Boll. Zool. Gen. 
Agrar. Portici, 7, pp. 193-209 (1913). 

ORDER M A L L ~ P H A G A  

S~nall wingless insects averaging two mm. and very rarely over five 
nun. in length. Body oval, or elongate, very strongly flattened; usually 
strongly chitinizetl and generally with a conspicuous color pattern of 
pale or yellowish markings contrasting with spots or bands of dark 
brown or black. I louth inferior, mandibles strong; antennE three- to 
fire-jointed; prothorax free, rarely fused with the mesothorax; legs 
short, no cerci. hletamorphosis very incomplete. External parasites 
of birds, more rarely of mammals, during entire life, feeding on feathers, 
fur or skin. Bird lice, Biting lice. 

1. Palpi present, two- to four-jointed; a n t e n n ~  usually four-jointed 
and generally more or less distinctly clavate or capitate (Fig. 
140), concealed in a groove on the underside of the head; man- 
dibles horizontal; meso- and, metathorax usually separated by 
a suture. (Suborder XMBLYCER-4). . . . . . . . . . . . . . . . . . . . .  2 

Palpi absent; a n t e n n ~  three- or fire-jointed, filiform, not con- 
cealed; mandibles vertical; meso- and metathorax fused. (Sub- 
order ISCHKOCERA). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
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2. Tarsi with two claws; species usually infesting birds. . . . . . . . . . .  . 3  
Tarsi with a t  iru~st a single claw on the middle and hind legs, and 

usually on tlie front pair also, although these rarely bear two 
claws; claw rarely wanting (Fig. 144); some of the legs almost 
always modified to forrn hair claspers. (Gpropus, Protogp- 
ropus, Monogpropus, Gliricola, on guinea pigs and other 
rodents, mainly neotropical) . . . . . . . . . . . . . . . . . .  GYROPIDIE 

Figs. 140-144. Mallophaga 

140. Gyropus, hcnd (Ewing) Gyropid~. 
141. Lipeurus (I'aine) Phllopteridie. 
142. Philopterus (Paint.) Pllilopteridw. 
143. Gyropus, tip of front leg (Ewing) Gyropitlae. 
144. Gliricola, tip of front leg (Ewing) Gyropidz. 

3. Antennze strongly clubbed, five-,jointed; legs long and slender; 
body clothed with stiff, slender spines; species infesting Au- 
stralian kangaroos and wallabies. (Bohpia, Heterod6xus1 
LatumcBphalum) . . . . . . . . . . . . . . . . . . . . . . . . .  BOOP~IDE 

Antennze not strongly clubbed, four-jointed. . . . . . . . . . . . . . . . .  .4 
4. Prothorux appearing likc the metathorax inverted, usually fused 

with the mesothorax; only five abdominal scgments with spir- 
acles. (Trimiinopon, Philandbsia, Cummingsia; neotropi- 
cal on rodents). . . . . . . . . . . . . . . . . . . . . .  TRIMENOPONIDIE 

. . . . . . . .  Prothorax not appearing likc the metathorax inverted. .5 
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5. Head evenly expanded behind, broadly triangular and strongly 
enlarged on the temples. (MBnopon, widespr. (M. qa l l i n~ ,  
Chicken louse); ColpocBphalum, Myrsidea, Trinbton, wide- 
spr. ; on birds) . . . . . . . . . . . . . . . . . . . . . . . . . .  MENOP 6NIDE 

Head not cvenly expanded and broadly triangular, not enlarged on 
the temples. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6  

6. Sides of head with a strong lateral swelling in front of the eye; 
spiracles on abdominal segments three to eight. (L~emobbth- 
rion, holarc., ethiop., neotrop. ; on birds). 

LEMOBOTHR~IDE 
Head with the sides straight or concave; spiraclcs on abdominal 

segments two to seven. (Ricinus (=Leitfheum), widespr.; 
Trochiloecbtes, Am.; on birds). (LEIOTEIEIDB). 

R I C ~  NIDE 
7. Tarsi with one claw; antennze three-jointed; species infesting mam- 

mals. (Trichodbctes, Eutrich6philus, widespr.). 
TRICHODECTIDE 

Tarsi with two claws; a n t e n n ~  five-jointed. . . . . . . . . . . . . . . . . .  .8 
8. Species infesting birds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .9 

Species infesting mammals; head heavily chitinized a t  the sides 
and armed with strong hooks; last joint of a n t e n n ~  somewhat 
swollen or clubbed. (Trichophilbpterus). 

TRICHOPHILOPTERIDE 
9. Meso- and metathorax clearly separated by a suture; eyes deeply 

constricted. (Nesiotinus, Kerguelen Is., on penguins). 
NESIOT~NIDE 

Meso- and metathorax not separated by a distinct suture. (Gon- 
ibdes, Goniocbtes, Lipehrus (Fig. 141), Phil6pterus (Fig. 
142), Degeerihlla, Esthi6pterun-1, widespr.; Aptericola, N. 
Zeal.; on birds). . . . . . . . . . . . . . . . . . . . . . . .  PHILOPTERIDE 
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ORDER A N O P L ~ R A  

( ~ I P H ~ ~ N C ~ ~ L A T A ,  PSEUDORH Y N C I I ~ T A ,  PARAS~TA, 
PHTHIRAPTERA, ELLIPOPTERA) 

Small, more or less flattcned, wiilgless ectopsrasites of mammals. 
Head free, horizontal; eyes retluced or absent; mouth anterior, com- 
prising an unjointed, fleshy beak; antenna short, simple. Thoracic 
segments fused. Legs very stout; tarsi single-jointed, forming a claw 
a t  the enti of the tibia. No cerci. Metanlorphosis vcry slight. True 
lice, Sucking lice, Cooties. 

1. Body with spines or hairs arranged in definite rows, rarely also 
with scales; body flattened; spiracles only a t  each side of the 
nlesothorax and on abdominal segments three to eight; iin- 

tennte three or five-jointed; living exclusively on terrcstrial 
mammals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2  

Body thickly clothed with stout, thorn-like lrtristlcs or with spines 
and scales; bodv thick and stout; mesothorax anti metathorax 
each with a pair of spiracles as well as abdonlinal segments 
two to eight; eyes absent; antennz four- or five-jointed; living 
cxcIusively on marine mammals. (Echinophthirius, Lepido- 
phthirius, Antarctophthirius) . . ECHINOPHTHIR~IDIE 

2. Head rounded in front, not tubularly produccd; t ibiz of a t  least 
one pair of legs below with a large tooth or thumb-like process 
opposing the claw-like tarsus. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

Head t~lbularly produced antcriorly to f o ~ m  a beak longer than the 
remainder of the head; tibiz without such a process opposing 
the tarsus. (Hematom4zus, on elephants, Afr., E. Ind.). 

HIEMATOM%?ZIDIE 



3. Eycs present, large, convex and almost always distinctly pig- 
mented; proboscis short; tibia and tarsus without a distinct 
sclerite between them; pleural plates usually well developed. .4 

Eycs absent or very indistinct; proboscis very long; lcgs with a 
chitinized sclerite between the tibia and tarsus; parasitic on a 
great variety of mammals but not on man. . . . . . . . . . . . . . . . .  .5 

148 

Figs. 145-148. Anoplura 

145. Pediculus (Patton and Cragg) Pedicnlidre. 
146. Phthirius (Patton 1211~1 Cragg) Phthiriid~. 
147. Pediculus, tip of leg (Rwing) IJrdirnlidze. 
148. Hoplopleura (Frrris) Hzmatop~n~dre. 

4. Segments three to five of abdomen fused :ts indicated by three 
pairs of spiracles on this apparent segment; sides of abdomen 
with segmentally placcd lateral lobes; front legs much more 
slender than the others. (Phthirius (Fig. 141i), on man (P.  
pGbis, Pubic or Crab louse)). . . . . . . . . . . . . . . .  PHTHIR~IDE 

Abdominal segments all free, as indicated by the position of their 
spiracles; sides of abdominal segments without such lateral 
lobes; fi-ont lcgs similar to the others, and scarcely more slender. 
(Pediculus (Figs. 145, 147), on man. Cooties. ( P .  hurrtrinus, 
Hcad louse; P. vcstirr~bnti, Body louse); Pedicinus, Phthiri- 

. . . . . . . . . . . . . . . . . .  pedicinus, on monkeys) PEDIC@LIDE 
5. Antennze five-jointed. (Haematbpinus, on ungulates (II .  sGis, 

Hog louse); Hoplopleara (Fig. 148), on Rodentia; Lin6g- 
nathus, on Artiodactyla and dogs; Pblyplax, on Rodentia 
and Insectivora) . . . . . . . . . . . . . . . . . . . .  HIEMATOP~NIDE 

A n t e n n ~  tl-lrce-jointed. (Haematopindides, on Geomys; Hamo- 
phthirius, on monlieys) . . . . . . . . . .  H~EMATOPPN~IDID~E 
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ORDER HOMOPTERA 

(RI~YATCIIOTA, part) 

An assemblage of very diverse insects, difficult to define in a general 
way; usually of moderate or small size, rarely large; in the active 
forms four wings are present in both sexes; in the scale insects only the 
males are winged, and they have the hind wings absent; wings usually 
sloping over the sides of the body; forc wings never modified into a 
heavy basal and thinner apical portion; rr~outhparts forming a jointed 
beali, inserted a t  hind edge of the head and extending between the 
front coxz, the basal joints very short, rarely the beak is absent in the 
males. Beak formed of the stylet-shaped mandibles and m a x i l l ~  which 
are erlclosed in the labium. Cerci wanting. Metamorphosis usually 
incomplete, sometimes complete in the male or a t  least with a pupal 
stage in the male scalc insects, rarely so in the female; all the species 
vegetarian. 

1. Beak plainly arising from the base of the head; tarsi, a t  least of 
rnidclle and hind legs, three-jointed, antenne very short, with a 
small terminal bristle; active, free-living species. (Suborder ;1U- 
CHENORRI-IYNCHA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 

Bcali appearing to arise between the front cox=, rarely absent in 
male eoccids and some aphids; tarsi two- or one-jointed; an- 
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tennx usually well developed and thread-like, sometimes 
atro~hied or absent, without rons~icuous terminal bristle; 
species often incapable of r?oving, or inactive in the female sex. 
(Suborder STERNORRHYNCHA) . (G ULA ROSTIiIA) . . .41 

Beak arising from thk prothorax, sheathed at  base by propleyral 
structures; a n t e n n ~  very short. (Suborder COLEOXRHYN- 
C H A )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .59 

F~gi  149-161 Hornoptera 

149. Cicada, front view of lieacl (Eerlcse) Cicadidze. 
150. Entylia (Urancl~) Mernbracidie. 
151. Ceresa (M;~rl:ttt) Mcrnbrac:itlz. 
152. Ceresa, aritmn:~ (Marlntt) Mombr:~oidz. 
153. Ceresa, fore wing (Marlat,t) Mernbracid~. 
154. Cicada, himi Icg (Kolk)~) CicatBdzc. 
155. Cicada, dors:~l view of head (Maxwell-Lcfroy) Cjicntlidz. 
156. Leaf hopper, dorsal view of liead (Maxwell-Lefroy) Jassidz. 
1.57. Entylia, antenna, (Branch) Mcmbracidz. 
158. Entylia, front vicw of liead, (Branch) Mcrnbracidz. 
159. Entylia, hind leg (Branch) Mernbracide. 
160. Gypona, wings (Metcalf) Gyponida?. 
161. Cicada, wings. Cicadidie. 



2. Ocelli (rarely absent) placed between the eyes on the vertex, on 
the front margin of ale head, or on the front; mitldle cox:*? short 
and close together, hind cox= rnov:tblc; tegulze absent; fore 
wings with the two anal veins more or less parallel, or the second 
abscnt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Ocelli (rarely absent) pl:~ced heneath or near the eyes, usually 
in cavities of the cheeks; middle  cox:^ elongate, widely separate, 
llind cox= ilnrnov:tble, fused exteriially with the mctatho~ax; 
t e g n l ~  present as a scale between the hase of the fore wing and 
the side angle of the pronotum; fore wings usually with the 
two anal v_rins joining apically to form a Y-vein. (Superfamily 
FU1,GOROII)EA. Classification from P. Muir, 1930). . . . . .24 

3. Three ocelli, placed close together on the disk of the vertex; an- 
tennze with short basal joint, terminated bv a hair-like process 
which is divided into about five joints; front femora thickened 
and generally spined beneath, hind legs not fitted for jumping; 
enipodia absent; male almost always with a sound-producing 
5tructure on each side a t  the Lase of the abdomen; compara- 
ti\-ely large species with entirely membranous wings; nymphs 
subterranean. Cicadas, " Locusts," Harvest-flips. (Figs. 149, 
1.54, 155, 161). (CicBda (C. sepie ' t~d~cim,  Periodical Cicatla or 
Seventeen-ye:~r loc.ust), Tibicen, Platyp6dia). C I C A D I D E  

Two ocelli, rarely absent; en~porlia large; jumping spccics. . . . . .4 
4. Pror~otuln not prolongctl over the hnse of the abdomen . . . . . . . 5 

Prorioturn plolongetl backward into a hood or process of variable 
form, asu:tlly srluch elevated and more or less concealing the 
scutellum and extentlirlg ox cr the alldomen, often the prothorax 
is grotesquely enlarged and ornamented: head rertical, cheeks 
not dilatetl, ocelli 1oc:~ted bctween the eyes, antenn:e inserted 
betwecn and in front of the eyes. Tree hoppers. (Membrkcis, 
neotrop.; Ceresa, Am. (C. b46nlis. Rnff:~lo tree hopper, Figs. 
151, 152, 153); Centrbtus, pal,-earc., ethiop., intlomal.; En- 
chenbpa, A J ~ . ;  Emt$lie (Figs. 157, ISS, 1.59). Znl.; Gbrgora, 
ethiop., indomal.; TricBntrus, indornal., Telambna, Am.). 

M E M B R A C I D E  
5. Hind cox* short, conical, not latc~rally dilated; t ih i r  cylindrical, 

smooth, the hind pair usually armed with onc or two stout solid 
spines and with a cluster of spinules a t  apex; occlli placed on 
tlic vertex, rarely absent; flagellurn cornposetl of a large pear- 
shaped hase ant1 a w r y  slender setii; nyrnpllr usually prodircing 
a mass of froth in which they lil e on the stems of various plants. 
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Spittle insects, Frog hoppers. (Superfamily CII:RCOP~IDEA. 
Classification from C. F. Baker). . . . . . . . . . . . . . . . . . . . . . . . .  .6 

Hind cox= transverse, reaching the side margins of the sternum; 
hind tibiz ridged, with a double series of articu1;rted spines or 
seriately bristly (hairy in Btl-ialionidze); chc~ks dilated. Leaf 
hoppers, Sharp shooters. (Superfamily JASSOIDEA) . . . . .  . 9  

6. Scutellum con~paratively small and short (longer than pronotum 
only in Clastopterid~); hind wings with outer fork of radius 
always present (sometimes broken at apcx), thus forming a 
supernumerary (first) apical cell, the cubitus apically forked or 
simple; fore wings with claral veins when present usually dis- 
tant and without connecting crossvein . . . . . . . . . . . . . . . . . . .  .7 

Scutellum as long as or longer than pronotum, either sinlply long 
acuminate, or greatly elevatcd posteriorly and with a strongly 

t curved, free, apical spine projecting backward; hind wings with 
outer fork of radius always absent, therefore no supernumerary 
(first) apical cell; fore wings with both claval veins when pres- 
ent fused at middle or before, or with a connecting crossvein. 
Tube-forming spittle insects. Austr., indomal., ethiop. (Figs. 
163, 167) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MACHEROTIDE 

a. Scutellum not raised apically or w& free apical spinous append- 
age; anterior margin of pronotum strongly extended between 
eyes; head usually obtuse-angulate; cubitus of hind wing 
apically forked. (Conmachaerhta; Hindola, Enderleinia, 
malay.; Neuromachaerhta, ethiop.). (EMllERLl<INIINB). 

HINDOL~NE 
Scutellurn usually greatly raised apically, always with a free 

apical spinous appendage extended hackward; anterior margin 
of pronotum but very slightly extended between eyes; head 
strongly swollen and extended in front of eyes; cubitus of hind 
wing not forked. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h 

b. Form slender, body of scutellum high, arched posteriorly, with 
strong dorsal furrow; pronotum without laminately extended 
lateral angles, the anterior margin somewhat angulate between 
eyes. (Machaerhta) . . . . . . . . . . . . . . . . . . .  MACHEROT~NIE 

Form very thick and stout; body of scutellunl ncarly flat and with 
dorsal furrow subobsolete; pronotunl with lateral angles pro- 
duced into high, thin, spreading l a m i n ~ ;  anterior margin of 
pronotum broadly, gently arcuate between eyes. 

MAXUDE~NE 

7. Pronotal margin between eyes usually straight or slightly arcuate, 
pronotum commonly strongly enlarged and much broader than 



the head and with the anterolateral rnargins usually as long as 
or longer than the posterolateral; front cornrnonly more or less 
swollerl apically; heat1 with thickened and lohate ridges above 
tlre a n t e n n ~ .  (Tom&spis) . . . . . . . . . . . . . . .  TOMASP~DIDE 

Pronotal margin between the eyes usually strongly arcuate or 
subangulate, the pronotum never grctltly enlarged and ravcly 

Figs. 162-3 67. Hornoptera 

162. Spittle insect (Stcnrns) Crrcopidz. 
163. Machaerota, profile of head, pronoturn and scutcllurn (Baker) Machw- 

rotidw. 
164. Clastoptera, wings (Metcall') Clastopteridz. 
165. Oncometopia, fore wing (Rall) Cicadellidw. 
166. Aphrophora, wings (Metcalf) Ccrcopidw. 
167. Machaerota, wings (Baker) Macbwrotidn?. 

much widcr than head, the antcrolateral margins usually much 
shorter than the posterolateral; front usually swollen basally, 
if at  all; supra-antenna1 ridges not lobate nor greatly thick- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ened S 
8. Fore wings with clavus obliqucly truncate at apex; corial appendix, 

the apical portion of the wing, divided into two very broad sub- 
equal portions, these at rest infolded at end of the stout and 
broad body to overlap; fork of radius in hind wings forming a 
vcry short first apical cell considerably before apex; cubitus of 
hind wings not forked apically; corium with three apical cells 
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and two or less subapicals; seutellu~n longer than pronoturn. 
(Clast6ptera (Fig. 164)) . . . . . . . . . . . .  CLASTQPT~RIDE 

Fore wings with the clavus narrowly acute or subacute  p pic ally; 
corial appendix either :r. narrow continuous inernbranoas mar- 
gin, or wanting, never bent inward beyond the clavus to overlap 
at  end of body; corial venation various but never as in the 
Cl.astopteridze. (Gercbpa, Ptfelus, Aphrbphora, cosmop. ; 
Mon6cphora, widespr.; Bhymatostbtha, indomal.; Cosmos- 
cbrta, palzearc., indornal. (Figs. 162, 166)). . . .  CERCOPIDE 

9. Pronotum enlarged, swollen and with a median ritlge, almost 
concealiilg the head anti roundly produced over the base of the 
acute scutelhlm. (Ethiblion, ncotrop.; Dkrthula, India). 

ETHIALIONIDE 
Pronotum not thus modified to covcr the head, although some- 

times with lateral protttberances. (J hSSII)?II:, in the broad 
sense. Classification frorn C. F. Baker, l'hilippine Jour. Sci., 
1923.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 

10. Upper part of front strongly raised and produced, its posterior 
portion forming a large part of the superior surface of the head 
(crown); the true vertex confined to basal portion of crown, 
the ocelli thus on posterior disk of crown, usually remote from 
eyes and not visible in facial view. . . . . . . . . . . . . . . . . . . . . . .  . l l  

Upper part of front confined entirely to face, except sometimes for 
a narrow border: occlli visible in facial view. . . . . . . . . . . . . .  .15 

11. Lateral sutures of front distinctly continued over the obtuse an- 
terior margin of the crown to ncar the position of the ocelli, as 
in the Cercopidze; antennz between and near thc eyes; body 
usually elongate, cylindrical, head often angulate, face large, 
strongly convex, the cheeks rather lony anti narrow. (Cica- 
dblla, DraeculacBphala, Graphocbphala, Kblba, Oncome- 
Gpia (= Procdnia) (Fig. 165), Tylozfgus). (PROCOA'~IL)&, 
TETTIGO!\TI~LLIDLE, TETTIGOLY~ID&~. . .  CICAD~LLIDE 

Lateral sutures of front obsolctc beyond antennre or beyond an- 
tcrior border of crown. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12 

12. A n t e n n ~  not far removed from eyes and ncar but nevcr above 
level of eyes; lateral margins of front obsolete beyond scrobes. 13 

Antenn~e situated entirely above and far removed from eyes; head 
anteriorly transversely thin and lcaf-like, often concave be- 
neath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

13. Head acutely angled between crown and face, the face of narrow 
proportions; lateral sutures of front entering and terminating 



in antcnnal scrobes, the facc shallowly concave or wcl~kly con- 
vex, the cheeks moderately swollen; body long, ovate, usu- 
ally flattencd. (Ggpona (Fig. IGO), Xerophlcka). 

GYPONIDE 
Head obtusely rounded between the strongly dcclivous crown and 

face, strongly overhanging the latter, which i~ dccply concave; 
lateral sutures of front passing mesad of antennz; face very 
short, far broader than long. . . . . . . . . . . . . .  PENTHIM~ID~E 

14. Outlined lower part of front short anti broad. 
THAUMASTOSCOPIDE 

Outlined lower portion of front long and narrow; large, brownish 
species. Principally indo-australian. (LBdra, Ledr6psis). 

LEDRIDE 
15. Vertex entirely superior, occupying nearly all or all of crown, 

the iunctioir with the front occurrin~ on anterior border of 
crown, the ocelli on or near anterior border of head, rarely, in 
some 'Typhlocybid~ and Ulopidz, the ocelli indistinguish- 
able . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

Head very short, sometimes very broad, the vertex rtlore or less 
roundly curved on to face and broadly visible in facial view; 
ocelli facial and between or above the eyes; basal suture of 
front, when present, far anterior to base of face; that portion 
of vertex visible from above usually very short and broad. 
(Bythoscbpus, Aceratogiillia, Agiillia, Eurgmela, IdiBcerus, 
fpo, Macr6psis, Onc6psis). . . . . . . . . . . .  BYTHOSCOPIDLIZ 

16. Basal suture of front distinct and entire, centrally a t  least, ap- 
proaching Inore or less closely the anterior margin of vertex; 
when subobsolete above, its position always rnarked by a fold 
or carina; in the latter case, the remaining portion of frontal 
suture is always directed toward the base of front and not 
toward ocellus; anterior border of vertex usually marked by a 
sharp margin or carina. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .17 

Basal suture of front usually obsolete, the basal lateral sutures 
running to and terminating a t  or near ocelli; vertex usually 
clearly connate with the front, only in highly specialized groups 
with a sharp edge or with transverse carin* on anterior border; 
ocelli on anterior border of head or above it. (Fig. 156). 

JASSIDE 
a. Fore wings with well developed veins; head variously formed but 

not excessively long and narrow. . . . . . . . . . . . . . . . . . . . . . . . . .  b 
Fore wings leathery, with obliterated venation; head very long 



and gradually tapering in front, body slender; tibiae weakly 
spinose; Australian. (Cephalalus (Fig. 175), Paradorpdium). 

CEPMALEL~NE 

Yigs. 168-175. Hornoptera 
168. Typhlocyba, wings. Jassidre. 
169. Sogata (Misra) Fulgoroidzc. 
170. Liburnia, wings (Metralf) Delphacidze. 
171. Liburniella, hind leg (Garman) Delphacidae. 
172. Cixius (Metcalf) Cixiidz. 
173. Deltocephalus (DeLong) Jassidzc. 
174. Tettigoniella (Ball) Cicadellidze. 
175. Cephalelus (Tillyard) Jassidre. 

b. Fore wings with reins branching on the disk so that they form a 
series of preapical cells; ocelli present. . . . . . . . . . . . . . . . . . . . . . c 

Fore wings with veins, often weak a t  base, not branching on the 
disk, branching only near apex to form the apical cells; ocelli 
vestigial or wanting. (Typhl6cyba (Fig. 168) (T. austrhlis, 
Australian apple leaf-hopper), Dicranehra, EmpBa (E. ~dsc;e, 



Rose leaf-hopper), Empotisca (E. mhli, Apple leaf-hopper), 
Erythronehra (E. C ~ I T Z P S ,  Grape leaf-hopper). (EUPTEQ?G- 
ID&) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TYPHLOCYBINE 

c. Ocelli on vertex near margin, or between vcrtex and front, and 
remote from eyes. (Acucbphalus, Nibnia, Strongylocbpha- 
lus, Xestocbphalus) . . . . . . . . . . . . . . . . .  ACUCEPHALINB 

Ocelli on margin between vertex and front, usually very close to  
eyes. (Jiissus (=C~lid,ia), Chlorotbttix, Cictidula, Delto- 
c6phalus (Fig. 173), Ehscelis, Eutbttix, Phl6psiu5, Platy- 
metbpius, Scaphbideus, Thamnotettix).  (CmLIDIDB). 

JASS~NIE 

17. Anterior border of vertex sharply laminately expanded, distinctly 
overhanging upper part of front; antennz situated far mesad 
of eyes; ocelli, when distinguishable, lying bctween extended 
nxtrgin of vertex and basal margin of front in a transversely 
triangular (rarely linear) ocellar area and very remote from 
eyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

Anterior border of vertex sharply marked (head may be laminatcly 
extended between eyes) but never with this margin extended 
beyond and overhanging upper part of front; usually with 
clearly marked subtriangular ocellar areas a t  sides between 
vertex and front; these areas are comsnonly occupied by the 
ocelli, though the latter may occur near by on upper surface of 
crown, then usually on or outside thc carinate or raised lateral 
margin of vertex; antenne situated closc to interior line of 
eyes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

18. Pronoturn extended between and in front of eyes; vertex very 
short, transverse ant1 deeply concave. . . . . . . . . . . . . . . . . . . .  .19 

Bronotum not :tbnormally extended bctween eyes; vertex not very 
short and widely transverse, the width of the vertex not more 
than twice the length; ocelli a little nciirer to eyes than to 
median line, or indistinpuishable.. . . . . . . . . . . . . . . . . . . . . . .  .20 

19. Tegmina normally veined; genx narrower than front; front 
strongly excavate, with high raised margins; clypcus little ex- 
serted; ocellar area very broad; hind tibix: with very few srnall 
spines and hairs on apical half; sculpture characterized by a 
deep thimble pitting. (Parapia (=Mrgophthri;lnzvs) (Figs. 187, 
188), Mesoparapia, malay.). (44EGe)PHI'IIALMID&). 

PAROPIIDIE 
Tegnlina with numerous supernumerary veins; gena: wider than 

front; front convex; clypcus long exserted; ocellar area narrow, 



bounded beneath by a shallow fold; hind tibiz with stout 
spinose teeth, few in nuntber but distributed along entire length; 
sculpture characterized by coarse striations and wrinkles. 
(Stenocbtis) . . . . . . . . . . . . . . . . . . . . . . . . . . . STENOC OTIDAZ 

Figs. 176-192. Hornoptera 

176. Koebelea, fn.ce (Balter) Koebel(idrr:. 
177. Ulopa, f:zoe in frontal view (Bnlier) Ulopitlz. 
178. Ulopa, facc in 1:iter.d view (Bnkcr) IJlopidze. 
179. Signoretia, head and pronotum, tlorsal view (R:tker) Signoretiidz. 
180. Signoretia, face (Baker) Signoretiitlz. 
181. Nirvana, hentl and pronoturn, dorsal view (Baker) Nirvanidze. 
182. Nirvana, face (Balier) Nirvaniclze. 
153. Pythamus, head and pronoturn, dorsal view (Baker) Pythamitlze. 
184. Pythamus, face (Baker) Pyt,hamidz. 
185. Stenotortor, head and pronotum, dorsal view (Baker) Nirvanidz. 
186. Stenotortor, face (Baker) Nirvmitlze. 
187. Paropia, face, lateral view (Baker) Paropiid~. 
18s. Paropia, face, frontal view (Baker) Paropiidz. 
189. Euacanthus, head and pronoturn, dorsal view (13aker) Euacanthidz. 
190. Euacanthus, facc (Baker), Euacanthida. 
191. Stenometopius, head and pronoturn, clorsal view (Baker) Nirvanitlze. 
192. Stenometopius, face (Baker) Nirvanidze. 
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20. Genze loiiger than broad, flat or concave, outwardly emarginate, 
normally hordering the lorz to the clypeus; scrobes very shal- 
low and lacliing strong supra-antenna1 ledges (as in Stenocot- 
id=); pronotum with very short lateral margins, converging 
anteriorly, ocelli distinct. (Koebilea, nearc.). (Fig. 176). 

K O E B E L E I D ~  
Genx broader than long, strongly convex, not passing lore  (at 

level of face), their apical margins roundly curved inward to 
meet the front above the lorx, leavir~g outer margin of latter 
fully exposed in facial view; scrobes very deep, under strongly 
overhanging and curved supra-antenna1 ledges; head wider 
than prothorax; pronotum with very long lateral margins, 
usually converging posteriorly; ocelli sometimes indistinguish- 
able; all tibix ridged and feebly spined. (Ulbpa (Figs. 177,178), 
MesBrgus, Moonia) . . . . . . . . . . . . . . . . . . . . . . . . . .  ULOPIDE 

21. Upper margin of front a little extended beyond margin of vertex 
and plainly visible in dorsal view a t  least a t  sides, the lateral 
and anterior subnlarginal carinz of vertex usually distinct, 
often very strong.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .22 

Upper nlargin of face not a t  all extcndcd beyond margin of vertex 
and not visible in dorsal view, or only a little so just in front of 
eyes; ocelli on anterolateral border of head or just above or 
below it; lorz very small and narrow; tegmina usually without 
anteapical cells andvenation usually indistinct ; a n t e n n ~  situated 
above the eyes in facial view, rarely on upper line of or between 
eyes, in which case the head is long-produced.. . NIRVBNIDAZ 

a. Antenn:~ situated a t  upper angle of eyes (in facial view) or above 
this; lateral carin% of vertex more or less distinct; ocelli always 
visible from above, on upper portion of lateral border, or on 
anterolateral portion of crown; eyes prominent; posterior bor- 
dcr of pronoturn more or less distinctly incurveti.. . . . . . . . . . . .  b 

A n t e n n ~  situated a t  middle of eye margirl (in facial view); lateral 
carinx of vertex wanting; ocelli bclow anterior border of crown 
and not visik~le from above; head (~rorn above) long spatulate, 
but not thin dorsovcntrally; eyes not pronlinent, deeply set in 
vertex; pronotuin subtruncatcl posteriorly; tegmirla with two 
subapical cells. (Stenometbpius (Pigs. 191, 192)). 

STENOMETOPI~NIE 
b. hntcnnz situated in deep transverse, sharp-margined scrobes; 

face about as broad as long or broader; eyes small; vertex short, 
half-ovate. (Macroceratogbnia, Balbillus, Stenot t r tor  
(Figs. 155,186)) . . . . . . . . . . . .  MACROCERATOGONIINE 



A n t r n n ~  in sllnllow scrolocs of ortlinary type; face usually ~nuch  
longcr than bmi~d; vertev long; eyes large; tegrnina without 
subapica1 cells, thc veins of coriurn usually indistinq~~ishable 
c1cep-t by transrnittecf light. (NirvBna (Fig5. 181, 182), IC$na, 
OphiQchws, BsewdonirvBna) . . . . . . . . . . . . .  NIRVANHNE 

22. Pronoturrl very long, strongly produced and outcurved behind, 
largely covering the scutellnm; hcnd with eyes broader than 
pronotum; vcrtex with a very strong, thickened, basal trans- 
verse ridge; supra-antenna1 ledge callously thickened and lobed 
over frontal margin; ciypells truncate or notelled apically and 
little or not exserted; sides of front not sinuate a t  scrobes; ocelli 
in marginal areas and visible from above and below; lor= very 
small ant1 short. (SignorBtia, indoaustr. (Figs. 179, 180); 
PrBta) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SIGNORET~IDIE 

Pronotuin not produced behind ovcr the very large scutellum, the 
hind border truncate or concave; head more or less distinctly 
narrower than pronotum; vcrtes without strongly thiclrened 
basal ridge; supra-antcnnal ledge neither strongly callous nor 
lobed over froutal margin; a n t e n n ~  between the eyes near 
middle of their inner margins. . . . . . . . . . . . . . . . . . . . . . . . . . .  .23 

23. Pronotum short, broad, broadly rounded anteriorly, the head but 
slightly narrower; vertcx very broad, nearly twice as broad as 
long; width of llel~d greater than length of head and pronotum 
together; ocelli situated a little within anterior margin of crown, 
but outside the anterolateral carina of vertex, and invisible in 
facial view. (EuacLnthus (Figs. 189, 190) ; Bandera,  India). 

EUACANTHIDE 
Pronoturn rrlore or less narrowly rounded anteriorly, the head 

very distinctly narrower, vertex always much less than twice 
as broad as long; width of head always muclr less than length 
of head and pronotum together; ocelli in or very near lateral 
areas, and usually visible both in dorsal and facial views. 
(B4thamus (Figs. 153,184), OniBlla, Onhlria). 

PYTHBMIDE 
24. Flagellum of antclmx segmented; hind tibi,le without nlobile spur; 

lateral ocelli on the front, the front reaching from eye to eye 
~ritllout latcral ridgcs dividing oif a srnall area around the eyes; 
sides of face (lor=) pli~inly visible in front view and forming a 
continuous curve with the clypeus. (TettigsmBtra, Egrijpa, 
Hilda, Euphyoniirtex).. . . . . . . . . . . .  TETSFIGOM~TRID& 

Flagellurll of a n t e n n ~  not segmented; lateral ocelli outside the  
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lateral ridges of the front, generally hencath the ?yes; sides of 
facc (lnrle) not visible in front view, or forming an angle with 
the clypcus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

lpigs. 19'3-203. Hornoptera 

193. Acanalonia, hcad (Metcalf') Acanaloniidz. 
194. Aphelonema, head (hlctcalf) Issidw. 
195. Otiocerus, wings (Metcalf) 1)erbidw. 
196. Liburniella, nrltennn (Garman) Dclphacidz. 
197. Scolops, fore wing (Mctralf) Dictyopharidze. 
198. Scolops (Garman) Dirtyopliaridz. 
199. Acanalonia (Swezey) Acanaloniidz. 
200. Poiocera, wings (Mctcalf). 
201. Pyrilla (Misra) Lophopid=. 
202. l'ropiduchtd. 
203. Ormenis (Swrzey) F1:ttida. 

25. Second joint of hind tarsi not very small, the apex truncate or 
emarginate and with a row of small spines; fore wing without 
costal area, or with only a small one without crossveins. . . . .26  

Second joint of bind tarsus small or very small, the apex generally 



rounded or pointed and without spines or with only one at  each 
side; costal area present or absent. . . . . . . . . . . . . . . . . . . . . .  .34 

26. Claval veins not granulate; or it so, tlre last joint of the lahium 
sllort, not longer than wide. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .27 

One or both cla,val veins granulate; apical joint of labium rrluch 
longer than wide. Abdorncn compressed, the sixth to eighth 
tergites with was secreting pores; median ocellus usually 
prescnt. (MeBnoplus, ~ n i ~ r u s ,  Stiva, Kermhia). 

MEENQPLIDE 
2 1. Sixth, seventh and eighth abdominal tergiteswithout wax pores.28 

Sixth, seventh and eighth tergites with wax-secreting pores; ovi- 
positor rec~uccd, incomplete. (Kinnara, Eparmbne, Prodt- 
ropis, (Eclidius, Atopocixius) . . . . . . . . . . . . .  KINNARIDG 

25. Anal area of hind wings reticulate, with many crossveins; clypeus 
with lateral carin;?; head often greatly prolonged. (Fiilgora, 
indornal.; Lanternbria, ncotrop.; Amycle, Cyrpbptus, Pg- 
rops). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FULGORIDE 

Anal area of liincl wing not reticulate. . . . . . . . . . . . . . . . . . . . .  .29 
29. Last joint of labium distinctly longer than wide. . . . . . . . . . . . .  .30 

Last joint of lahiurn about as Iong as wide. (DBrbe, Anbtia, La- 
mbnia, Otibcerus (Fig. 195), Rhotbna, Venbta, Zorbida). 

DERBIDB 
30. Claval vein entering the apex of the clavus. . . . . . . . . . . . . . . . .  .31 

Claval vein not reaching the apex of the ciavus, entering corn- 
missurebeforeapex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 

31. Rase of abdornen on each side wit11 one or two short processes 
bearing three pits or depressions; body compressed, wing mem- 
branes not overlapping. (Achilixia, malay.; Bebaibtes, neo- 
trap.) .................................. ACHILIX~IDZ 

Base of abdomen without lateral processes; body usually flattened, 
the wing membranes overlapping. (Achilus, AgandBcca, Ca- 

. . . . . . . . . . . . . . . . .  tbnia, Elidbptera, FavBntia) A C H ~ L I D ~  
32. Hind t i b i ~  with a strong, rnovable spur a t  the apex; fore wings 

without costal area; ovipositor well developed; often brachyp- 
terous. (DBlphax, Libiirnia (Fig. 170), PerkinsiBlla ( P .  
saccharicida, Sugarcane hopper), Pisssnbtus, Sten6cranus). 

DELPHACIDIE 
Hind t i b i ~  without apical movable spur. . . . . . . . . . . . . . . . . . .  .33 

33. Head prolonged in front, sometimes greatly so, or if not the front 
bears two or three c a r i n ~ ,  or the tegulze are absent and the 
claval suture obscure; no median oeellus. (Dictybphara, Clgdy- 



phs ,  DicMptera, OrgLmara, Orgbrius, Scblops (Figs. 197, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 ) ) .  DIGTYOPHBBHDB 

Head not prolonged in front, or only moderately so, the front 
with only :t rnetlian carina, in addition to thc lateral margins; 
tegld;~ prcscnt; median ocellus often present. (Cixius (Fig. 
I?%), Bothri6cera, Borobna, Mgndus, Ollibrus). CEX~IDIE 

34, Second joint of hind tarsi with a spine on each side; claval vein 
nearly always extcnding to and ending in the apev of the 
clavus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

Second joint of hind tarsus small, without spines . . . . . . . . . .  .39 
35. Mcsonotum with the hind angles marked off by a groove or fine 

linc; fore wings with the costal area absent, or very small and 
without crossveins, or with crossveins; basal joint of hind tarsi 
usually long, rarely padded below. (Trspidhehus, AlcBstis, 
Mon6psis, Tarnblnia, Neur6rmeta) . . . .  TROBID@C#IIDB 

Mesonotum with thc hind angles not rnarlicd off by a groove or 
line; first joint of hind tarsus usually short or very short. .. .36 

36. Fore wings with a crossveined costal arca; witbont granulcs on 
the clavus; clypeus nearly always with lateral c a r i n ~ .  (Nogo- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dina) N Q G O D ~ N I D B  
Fore wings without a crossveined costal arcs, or if with such the 

clavus is granulate or the clypeus is without lateral carinz. .37 
37. Clavus not granulate; base of costa not strongly curved. . . . .  .38 

Fore wings with a crossveincd costal area and with the clavus 
granulate, or the base of the ctsta strongly curved. (FIBta, 
Cer$nia, Flatbides, Nephbsa, Ormenis (Fig. 203), Plhh t ia ,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Phgma) FLATIDE 
38. Fore wings large, held steeply against the sides of the body; hcad 

about as wide as thorax; pronotum with hind edge slightly 
roundly emarginate, sometimes straight; nlcsonotum large, 
long; hind tihi= without spines; ovipositor incomplete. (Acan- 
seldnia (,= Aniphiscipa) (Figs. 193, 199), Ghlor6chara). (AM- 
I'HISCEPIDA) . . . . . . . . . . . . . . . . . . . . .  ACANALONIIDE 

Fore wings generally smaller, in Caliscclin~ very short, or very 
narrow, parchment-like; head usually as wide as thorax or 
wider; pronotum with hind margin straight, sornetinles slightly 
concave or convex; mesonoturn short, not nlorc than twice the 
lcngtll of the pronotum, with a transverse ridge parallel to thc 
pronotal suture dividing i t  into two parts of differing sculptur- 
ing, the anterior covered by the pronotum; hind tibize spined; 
claval suture present ( I s s i n ~ )  or absent and fore wings thick, 
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convex, and venation obscureti (IXemisph;eriinze). (Brucho- 
mbrpha, Aphelbnema (Fig. 194), Callscelis, Hemisphk-  
rius, issus) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %SIDE 

39. Fore wings widc on apical margin, steeply held against the sides 
of the body, with a crossveined costal area; clavils long; head as 
wide or nearlv as widc as the thorax: hind trochanter directed 
downward; first joint of hind tarsi a t  least motleratcly short. 
( R i d n i a ,  ArmBcia, EuricBnia, Privgsa) . . . . .  R I C A N ~ ~ D I E  

Fore wings not sowidcon the apical margin and not held so steeply, 
or the head is distinctly narrower than the thorax; clavus 
shorter; hind trochantco directed bacltwnrd; first joint of hind 
tarsi at  least moderately long. . . . . . . . . . . . . . . . . . . . . . . . . . .  .40 

40. Front wider than long, the sides ang~date; clypcus without lateral 
c a r i n ~  and front without longit~ldinal cnrinze or with only a 
very obscure one. (Eurpbrachys, Mess6na, Platpbrachys, 
ThBssitus) . . . . . . . . . . . . . . . . . . . . . . . .  EURYBRACHIDE 

Front rarely as wide as long and often without angular margins, 
nearly always with one or three longitudinal car in:^. (Lbphops, 
indomal.; Pyrilla (Fig. 201), malay.; Elasm6scelis, ethiop., 
indomal.: Masserhta, indoaustr.) . . . . . . . . . . . .  LOPH~PIBE 

41. Tarsi two-jointed, the bzrsal joint sometimes reduced, the outer 
joint with two claws; wings, w h n  present, lour in number, with 
few veins, a t  rest usually held in a sloping position over the uh- 
domen; sutures between body segments distinct; mouthparts 
usually well dcveloped in both sexes, labium usually long. . .42 

Tarsi one-jointed (in some Monoplcbidae and in thc niale cochineal 
insect there is an additional minute basal joint) and with a 
single claw; females stout-hodied, always wingless, often with- 
out legs so that they rarely move after maturity, remaining 
sessile on the host plant, rarely without mouthparts; males 
delicate, usually with mesothoracic wings alone developed, 
which are gauzy and almost veinless and lie flat, overlapping 
on the ahdomen when a t  rest: antennz of female absent or with 
as many as eleven joints, of male with ten to twenty-five joints; 
body of female ant1 nymphal males scale-like, gall-like, or cov- 
ered with waxy powder, tufts or sctlles, the sutuys hctween the 
segments often indistinct. (Su]~,crEarnily COCCOIDEA) . . .  47 

42. Non-jumping insects, legs long and slender; both pairs of wings 
membranous or opaquewhitish; a n t e n n ~  three- to six-jointed. 43 

Jumping insects, the femora thickened; antennx long, five to ten- 
jointed, usually ten-jointed, the last joint with two fine apical 
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bristles; fore wings somewhat thicker, often more or less leath- 
ery; pad bctween the tarsal claws (empodium) present, bilobed. 
Jumping plant-lice. ( P S Y L L I D B )  . . . . . . . . . . CHERMIDE 

Figs. 204-216. Hornoptera 
204. Freysiula, head (Crawford) Chermidze. 
205. Trioza, head (Crawford) Chermnidw. 
206. Carsidara, fore wing (Crawford) Chermidre. 
207. Paurocephala, head (Crawford) Cherrnidw. 
208. Trioza (Pct,erson) Chrrmidw. 
209. Udamoscelis, fore wing (Quaintancc and Baker) Aleyrodidz. 
210. Aleurodicus, wing (Quaintance and Baker) Aleyrodidze. 
211. Aleurocanthus, wing (Quaintance and Baker) Aleyrodidw. 
212. Trioza, wings (Patch) Chermidw. 
213. Pachypsylla, wings (Patch) Chermida. 
214. Ceriacremum, fore wing (Crawford) Chermidw. 
215. Aleyrodes, fore wing (Quaintancc and Baker) Aleyrodidw. 
216. Pachypsylla, head (Craw ford) Chermidz. 

a. Head decply cleft, with the antennx attached to the truncate an- 
terior ends on each side of the cleft (Fig. 204); cheeks seldom 
produced into conical processes; rnedia not tlichotomously 
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forked (Fig. 206); hind tibiz often without a spur a t  hase. 
Indomalayan and neotropical. (Carsidara, Epicsrsa, Nesitipe, 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Rhinops$lla) CARSIDARINIE 
Head of a different forrn; if apparently clcft, this is due to the 

. . . . . . . . . . . . . . .  genal cones, which do not hear the antcnnze. b 
h. Front not coveretl by the genz (Fig. 'LOT), v~hich are not produced 

into conical processes (except Calophya); anterior ocellus a t  
. . . . . . . . . . . . . . . . . . . . . . . . .  the upper extrcrnity of the front.. c 

Front covcred by the gcnze (Fig. 216) which are usually proclaced 
below into conical processes; front ocellus a t  the junction of the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  front and gcnz.  d 
c. Vertex flat, Ilorizontal ; the fmnt beneath it in the form of a narrow, 

usually elongate piece that cxtends from the clypeus to the an- 
terior ocellus; wings often more or less thickened and spo_tted. 
(Aphslara, Aphalarbida, Livia, Rhin6cola) . . . .  LIVIINE 

Vertex not horizontal, its surface curved downwards anteriorly; 
front forming a small sclerite level with the vertex and genz; 
wings usually membranous. (Calbphya, Am.; Leptyn6ptera, 
indo~nal.; Heterops~l la ,  PaurocBphala, Paurops$lla, wide- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  spr.) PAUROPSYLLINE 
d. Fore wing with rnore than two marginal cells, the radial sector 

branched or connected to the rnedia hy a crossvein near the tip 
of the wing (Fig. 214). (Ceriacrbmum, neotrop.). 

CERIACREM~NIE 
Forc wing with only two marginal cells, formed by the furcation 

of the media and cubitus (Fig. 212), the radial sector not 
branched ant1 not connected with the media by a crossvein. . .  e 

e. First joint of hind t,arsi with two black, claw-like spines a t  tip; 
radius, media and cubitus not arising a t  the samc point lrorrl 
the basal vein, the media and cubitus stalked; wings rarely 
angulate a t  apex. (ArytLina, Euphfilarus, widespr.; Epi- 
psglla, Euphyllfira, Pachypsglla (Figs. 213,216); Chermes 
( = Psylla) cosmop. (C. pyricola, Pear psylla). (PAS YLLIYB).  

CHERMINE 
First joint of hind tarsi simple, without such spines a t  tip; radius, 

media and cubitus usually arising a t  a common point, the media 
and cubitus not stalked; wings usually angulate a t  apex. 
(Ceropsglla, neotrop.; Megatritiza, witlespr.; Paratritiza, 
neotrop.; Tritiza, cosmop.). (Figs. 205, 208, 212). 

TRIOZ~NE 

43. T.+'ings transparent, though sometimes colored, the hind wings 
smaller than the fore pair; tarsi with the basal joint sometimes 
much reduced, empodium greatly reduced or absent; body not 
mealy but sometimes with waxy wool; life cycle very compli- 



catcd, inclucling aganlic and sexual generations, of dissimilar 
appcarance. Plant lice, Aphitls. (SuperIamily APHIDOI- 
DELI). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 

Winqs usuaBIy opaque, whitish, clouded, or mottled with spots or 
bands, the two pairs of wings subccyual in sizc; the two tarsal 
joints subequal, us~~a l ly  a pad-like or spine-like process (ern- 
podium) between the tarsal claws; body of adult inorc or less 
mealy with finc, white powdery wax, body of the scnle-like lcg- 
less nynlpbs not covered with powder, but often with marginal 
p l i~ t~ i j  of wax. White flies . . . . . . . . . . . . . . . .  ALEYRODPD~E 

a. Erlrpodiuin absent; fore wings with veins R1, Rs, ;lT, Cu :~ud A 
present. (Udarn6selis, S. Am. (Fig. 209)). UDAMOSELINE 

Enipotliun~ present; fore wings with either M or Cu and 11 veins 
absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 

b. Hrnpotliurrl spine-lilie; fore wings with vein Cu undeveloped. 
(Aleur6dicus (Fig. 210), Dialeur6dicus, Leontirdius, p a r -  
aleyr6des). . . . . . . . . . . . . . . . . . . .  ALEUBODIGINIE 

Errlpodiurn blade-like; fore wings with vcin ~mtleveloped. 
(Aleyr6des (Figs. 215, 219, %0), Aleurochiton, AleuroLn-  
t h u s  (Fig. 21 I), NeomaskiBlla) . . . . . . . . . .  ALEYRODINE 

44. Fore wings with outer part of stigma bounded bcbind by vein Rl, 
the radial sector scaparate (Fig. 222); sexual Eeinalcs oviparous, 
summer parthenogenetic felnalcs viviparous; new-born with 
anterior pronotal pleural bristles absent. . . . . . . . . . . . . . . . .  .45 

Fore wings with outer part of stigma bounded behind by the 
fused vein R1 4- Rs (Figs. 217,21S), both the sevual and agamic 
females oviparous; first tarsal joint with two bristles; corniclcs 
wanting; newly born with three-jointed antennze and with an- 
terior pronotal pleural bristle present. ................... .46 

45. Parthenogenetic and oviparous fenvales and usually males also 
with functional rostrum, able to suck sap and to defecate; ovi- 
parous females producing two or more eggs, rarely one; cornicles 
rarely absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  APHIDHDE 

a. New-born inrlivitluals with four bristles on basal tarsal joint; head 
free, not fused with prothorax, atlults with vertex margined; 
lahiurrl five-jointcd; corniclcs broadly conical to pore-like, 
rarely absent. (LLchnus (Pine aphids), Cinara, Eultich_nus, 
Trhma).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LACHNINIE 

New-born ir~dividuals with two bristles on basal joint of tarsus; 
labium four-jointed; cornicles pore-like to elongate cylindrical, 
rarely absent; head of adult with vertex not margined . . . . .  . I )  



b. Head frcc; nemrly born yi th  faceted eyes; hind t ib i i~  of oviparous 
female thickened. (Aphis (Fig. 221), (A. gosszjpii, Cotton 
aphis, A. rniriclis, Corn aphis, A. phmi, Green apple aphis), 
Rhopalosiphum, Tox6ptera (7'. grhminum, Green bug of 
wheat); Chait6phorus; SaltusBphis; Callipterus; Ptero- 
c6mma; Anurbphis (A. bhlceri, Clover aphis, A. mdidi-~cidicis, 
Corn root aphis, A. pirsica-nigcr, ]<lack peach aphis); 
Cryptosiphum; Brach3colus (= Breuicorzjne) Hyal6pterus; 

Figs. 217-223. Homoptera 

217. Phylloxera, wings (Patch) Phylloxeridx. 
218. Adelges, wmgs (Patch) Adclg~tlx. 
219. Aleyrodes, tarsus (Quaintance) A1~yrod;dze. 
220. Aleyrodes (Ucmis) Aleyrodide. 
221. Aphis (Cl~ittmdcn) Aphitlidx. 
222. Macrosiphum, wings (Patch) Aphidiclz. 
223. Mindarus, wings (Patch) Aphididx. 

LiosomBphis; Amphor6phora (=Ill,i,noia); Macrosiphum 
(= Sipkorr6pho1.n) (Pig. 222) (Ill. solan<fhlii, Potato aphis) ; M ~ Z U S  
( M .  pgrxicae, Green peach aphis) ; Phbrodon (P. hdmuli, _Hop 
aphis)) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  APEXIDINE 

Head frrsed with prothorax, the eyes located midway on the head, 
eyes of new-[)or11 with three facets; hind tibia: of oviparous 
femalcs not tliiclienetl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

c. Underside of an tenn :~  with oval or rourldcd secondary sensoria; 
radial sect& of fore wings arising at the base of the elongate 
stigma, cell 121 t l~erebre long; sexual fornus small, the fernale 
laying a. number of cggs. LMindarus (Fig. 223), Anomalbphis, 
Thel&xes). (LWINDAliINA3) . . . . . . . . . . . . . .  TEXELAXfNlF, 
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Xntennz with narrow trans\-erse sensoria; radial sector of fore 
wings arising from the stigma; wing veins much reduced so that 
the media is usually simple; corniclcs usuiilly ahsent or much 
reciuccd; scxual forrns llsually apterous and of small size; species 
usually prodncing galls; wax glands issually preqent. (Horm- 
Bphis, CeratBphis, Hamamelistes). HORMAPHIDINB 

Parthenogenetic females wit11 functional rostrum, sesual forms 
greatly reduced and with no rrlouthparts; ovip:trous fernales 
produciilg only one egg; corniclcs much reduccd or absent; wax 
glands abundantly tlcveloped; wi~ig venation us~rally reduced; 
antenna1 sensoria prorliinent . . . . . . . . . . . .  ERIOSOMATIDE 

a. Anal tergite of new-horn with four bristles, new-born agamic 
individuals with four bristles on other tergitcs also; sexual in- 
tlividuals produceti in the spring. (F6rda, Aploneirra, p e l -  
Bphis, Pemphig6lla) . . . . . . . . . . . . . . . . . . . . . . .  FOBDINB 

iZnal tergite of new-horn with four bristles, thc other tcrgites with 
bristles forming six rows; scxual individuals produced after niid- 
summer. (Eriosdma (E. lnnig,~ru?~z, Woolly aphis of apple), 
Asiphum, Pemphigus, Prociphilus, Schizoneilra (8. hlmi, 
Elm z~pllis)) . . . . . . . . . . . . . . . . . . . . . . . .  ERIOSOMAT~NIE 

46. Wings when a t  rest held roof-lik6>, vein Cu of fore wing tlistant 
from first anal vein; a n t e n n ~  of wingless agamic females three- 
jointed, of sexual forms four-jointed, of winged forms five- 
jointed; sexual as well as parthenogenetic females with beak; 
winglcss aganiic females secrete a waxy flocculence. Infesting 
only conifers; formerly known as Chc?-mcs. . . . . . .  AD~LGIDE 

a. Abdomen with fipe pairs of spiracles, the first not erident; ncw- 
born fundatrix with ring-like dorsal wax glands. (PinGus, 
Pinebdes, Dreyfirsia.) P I N E ~ N E  

Abdomen with six pairs of spiracles, the first not cbiclent; agarnic 
young of two Irihds, cither (a) delicate sunlrller forrns, the first 
generation usually winged, with short rostrum, moulting four 
time-s, and not overwintering, or (b) chitinizcd, uinglcss, winter 
form, with long rostrum, moulting three tinlcs, which rest obcr 
silrnrrler and are active ill fall. (Ad6lges (Fig. 218) (=Cnrrpha- 
lbrlts), Gillette6lla, Sacchiph6ntes) . . . .  A D E E G ~ N E  

Wings when :it rest laid flat upon the abdomen, veins CIS and 14 
fused a t  base forming a Y-vein; antennz three-jointed; parthe- 
nogenetic fcniales with beak, silclaing but not defecating; sexual 
forms without beak; wingless agamic females not secreting a 
waxy flocculence, but in Phglloxeru they secrete s waxy powder. 
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(Phylloxbra (P. vastbtrix, Grape phylloxera) (Figs. 217, 224, 
225), AcanthochBrmes, MoritziBlla, Xerophflla (X. caryce- 
cauli,~, Hickory phylloxel-an)) . . . . . . . . . . .  PHYLLOX@RIDB 

47. Abdominal spiracles present in all stages; adult male usually with 
compound eyes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .48 

Abdominal spiracles wanting in all stages; adult male without 
definite compound eyes, i.e. without clusters of facets in hemi- 
spherical or other shape. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .49 

Figs. 224-226. Hornoptera 

224. Phylloxera, dorsal and ventral views. (Dotm) Phylloxerid*. 
225. Phylloxera, nyrriplr, ventralview (Simnnton) Phylloxeridm. 
226. Phcenicococcus, larva (Morrison) Cylindrococcidm. 

48. Larva and all female stages with a distinctly developed flat anal 
ring bearing porcs and six set*; adult male with simple nine- 
jointed a n t e n n ~ ,  with a rather cons~icuous seta a t  extreme tip 
of apical joint; pcnis sheath of adult male appearing str_ongly 
bivalved. (Orthbzia, tropicopolitan). . . . . . . .  ORTHEZIIDIE 

None of the stages with a flat anal ring bearing porcs and set=; 
adult male nearly always with simple ten-jointed antennz, 
rarely with pectinate a n t e n n ~  or with more than ten joints; 
penis sheath of adult male mostly entire, or merely cleft a t  apex, 
a t  most with short bilobate tip, in whi,ch case the compound 
eyes are poorly developed. (i1fA RGAl20DIDB). 

MONOPHLEBIDE 
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a.  Adult fenx~lc with tarsi two-jointed (Fig. 241), rarcly the legs 
retlucetl to a srrtall unscgrrlented yrotuberancc; disk-like simple 
pores present; intcrnlediatc fcrnale legless; haltcres of inale 
with four to six long curved apical bristles (Fig. 242). Wide- 
spread. (Natsucciccus, p a l ~ a r c .  (Figs. 242,245) ; Stigmaccic- 
cus, neotrop. (Figs. 241, 248, 249); Xyloc6ccus, ncarc..). 

X Y L O C ~ C C ~ N E  
Adult female with tarsi one-jointed, legs, if reduced, with sorne 

segrnentatioii; disk-like sirnple pores wanting . . . . . . . . . . . . . .  b 
b. Adult female witll six to twelve large 1cnoblr)ed bristles surrounding 

and surpassirlg the tarsal claw (Fig. 246); antennte contiguous 
a t  base; intermediate fernales legless; male with eyes reduced 
to a row of facets or even to a single facet. Holarctic. (Stein- 
gblia, paltet~rc.; Stomacciccus, nearc.) . . STEINGELI~NIE 

Adult female usually with two bristles on tarsal claw, if more than 
two the 1)ristles are short and acute; antennz often close to- 
gether lout not contiguous a t  base; male with well developed 
co~npound eyes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

C .  Adult female with dorsal anus, anal tube relatively well developed 
anti provided with a simple proximal ring; intermediate ferrtale 
with antenn~e and legs fullj developed, anal tube with ring and 
anal opening distinctly dorsal; ~liale tibix, t:~rsi and front 
ferrlora with bifurcate setz, middorsal area of thorax with an 
unchitinized area, and abdornen with one or more pairs of fleshy 
marginal tassels. (Drcisicha, witlespr.; Icbrya, tropicopol. 
(Figs. 230, 243) ; Llavbia, neotrop., indornal. ; Mon6phlebus, 
indomal.; Palsocciccus (Fig. 23l), widespr.; Steatocciccus). 

MONOPHLEB~NE 
Adult fcrnale with the anal tube, if well developed arid with proxi- 

rual ring, apical in position, if the arlal opening is subapical the 
tube is poorly developed or wanting. . . . . . . . . . . . . . . . . . . . . . .  d 

d. Adult female usually with disk pores in a band or plate within the 
thoracic spiracles, if without these the front lcgs enlarged and 
fitted for digging; intermcdiatc fernale legless; nlalc legs with- 
out bifurcate bristles, middorsal area of thorax chitinized. 
(CallipLppus, austr.; Kuwknia, palzarc.; Margarhdes, 
widespr.) . . . . . . . . . . . . . . . . . . . . . . . . . . .  MARGARODINIE 

Adult fernale ~isually with disk pores or pore plate external to, hut 
never within the thoracic spiracle; intermediate fern& with 
antennz ant1 legs usually rcducetl hut still segmented; male 
tibirn, tarsi ;md front femora with bifurcate bristles; midclorsal 
area of thorax unchitinized. Principally neotropical and Aus- 
tralian. (C~lostomidia,  austr.; Cryptok6rmes1 neoQop.; 
MarchaBna) . . . . . . . . . . . . . . . . . . .  C(ELQSTOMIDI1NIE 



49. Abdomen of female and of nymphs terminating in a compound 
pygidium; anal opcning simple; body covered by a secreted thin 
shield-like scale. Scale insects. . . . . . . . . . . . . . . . . . . . . . . . . .  .50 

Abdornen of female and of nymphs not having the posterior seg- 
ments fused to form a dcfinite pygidium contrasting with the 
anterior segments; anal orifice often setiferous; body not cov- 
ered by a thin shield-like scale. . . . . . . . . . . . . . . . . . . . . . . . . .  .51 

50. Scale covering constructed around the first moulted skin; pygi- 
diunl of the co\-ered inscct definitely forrrled of the fused 

Figs. 227-231. Hornoptera 

227. Lecanium, growth stagcs of fr~nnle scalc. Leeaniidae. 
228. Diaspis, female (Howard) Diaspididw. 
229. Aspidiotus, rnale (Howard) Diaspididw. 
230. Icerya, tarsus of Lcmalc (Riley) Monophlcbida. 
231. Pal~ococcus, hind leg. Monophlc1)ida. 

terminal segments contrasting with the anterior segments of 
the abdomen, pygidium of the first instar larva bearing two 
long anal setze; legs and six-jointed antenne present during the 
crawling stage but atrophied after the insect becomes sessile; 
beak one-jointed. . . . . . . . . . . . . . . . . . . . . . . . . .  DIASP~DIDE 

a. Scale of atlult female or second nyniphal female more or less elon- 
gate or sorrletimes rounded, with exuvize at one end, if nearly 
circular the e x u v i ~  near rnargin or when central not concen- 
trically superposed; exuvia of first nyrnphal female with 
the remains of antennze showing as porrect appendages . . . . .  b 
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Scale of adult :~11il second nymphal fenlalc nearly cir.c.lllm, the 
r-u,wix! ccntral, if elongate the rxilrire conce~rtrically superposed, 
not projecting beyond rrrargin of sc;~le or attachcci :tt margin; 
exuvia of first nynlphal fervrale nevcr showing remains of an- 
tcnnz~. (Wspidibtus, widcspr. (Fig: 229) (A. (Co.rlzsfoclrfi.spis) 
pcrnicidsus, San Josd scale); Chrysomphalus, widcspr.; Tar- 

. . . . . . . . . . . . . . . . . . . . .  gibnia, witlerpr.) ASPIDIOT~NE 
b. Scale of fcrnale ne;arly circular, with nipple central or excentric, 

rztrelj projectirlg be)-ontl rnargin of scale; mile scale elongate, 
with alrrrost p;rr:tllcl sides. (Aulaclspis, widcspr. (Figs. 233, 
234) (A. T ~ s E ,  Rose scale); Didsgis, witlespr. (11. brorr~dia?, 
Pineapple scale; 11. pi1 icolcr, Pear scale) ; Howhrdia, widespr.). 

DIASPID~NJE 
Scale of fernale not circular, but pyriforrn to linear, a t  least twice 

its long as wide, rarely, in certain gall-making species, the scale 
is reduced to a linirlg of the gall . . . . . . . . . . . . . . . . . . . . . . .  c 

c.  Male scale elongate, very unlike the broader female, usually tri- 
carinate and white or pale-colored. . . . . . . . . . . . . . . . . . . . . .  d 

Male scale essentially sirrlilar in form and structure to that of the 
fernale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e 

d. Female scale with exuvize srnall, not forming the greater part of 
tlm scalc. (Chionhpis, witlrspr. (Figs. 235, 236, 237) (C. 
ffirfurcc, Scurfy scale; C. pin<f; f i l i~ ,  Pine leaf scale); Hemi- 
chionlspis, widcspr., mainly indornal. ; Phenacbspis, wid%spr. ; 
Poli&spis, ethiop., indomal.) . . . . . . . . .  CHIONASPIDINE 

Ferualc scale elongate (Fig. 232), forrned in greater part by the 
puparium (nymphal exuvia which encloses the adult); secreted 
p:~rt of sc:rle thin. (Adiscofiorinia, ethiop., indoaustr.; Fio- 
rinia, indaaustr. (Fig. 232); Trullifiorinia, indoaustr.). 

FIORINI~N~E 
e. Pygidiurn usu;~lly edged with a continuous series of lohes and wide 

fringed processes (pectin=), rarely with pointed narrow plates; 
preaual median group ol wax glands often wanting, when pres- 
ent rarely with more than eight glands; scde white or whitish. . f 

Pygidiurn of adult female or of seconc-l nymphal stage usually with 
pointctl narrow plates, ar~tl pectin% a t  rnost with narrow shafts; 
scale of adult fcrnale with second exuvia srnall, rarely co~ering 
half of scale; usually more than eight preanal wax glands; 
scale dark colored. Oyster-shell scales. (Coccomf tilus, wide- 
spr.; Lepiddsaphes (=Myti76spis),  widespr. (li'ig. 240) (L. 
be'cki, Citrus purple scale; L. film;, Oyster-shell scale); Pinnds- 
pis, Am., indornal.; Scrupul&spis, pal~arc . ,  in t l~austr . ) .~  

LEPIDOSAPHINB 
i. Sc:~le of aclult fcrnale elongate, often pyriforrn, solnetirnes with 

parallel sides, formed mainly of the large puparium or nyrripha1 
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ex11viiL wlliclr cncloses the adult; nlalc scale not carinate; basal 
segments of nir)dorncn without lateral projections. (LeucL_spis, 
widrspr. ; SuturLspis, u itlcspr.) . . . . . . . . EEUCASPIDINB 

Scale of adult female round with small m;trginal exuvi:~, or sub- 
q1radrnnglrl:~r with large e\uriz,  or elongate with terininal 
e x ~ i v i ~ ;  pupariu~il usually converted into the sccond cuuvia; 
basal segxrlents of abtlo~rlen with lateral projections. (Crypto- 
parlatbria, pal~arc . ,  austromal.; GymnLspis, widespr.; Par- 
latbria, widespr. (P .  bllinchardi, Date palm scale); Syngenks- 
pis, witlespr.) . . . . . . . . . . . . . . . . . . . . . . . . PARLATORL~NB 

Figs. 232-237. Hornoptera 

232. Fiorinia, femnlc, outline of sealc. Diaspidid~. 
233. Aulacaspis, female, oullinc of scale. Diaspidid~. 
234. Aulacaspis, m;~lc, outlii~e of sc~lc. IXaspidids. 
235. Chionaspis, male, outline of scale. Ilinspitlidz. 
236. Chionaspis, broad female se:~lc. L)issj)itlitlz. 
237. Chionaspis, n:rrrow f e m ~ l r  sealc. Diaspididz. 

Scale covering not containing tllc cxuviz of the early moults; 
pygidial segments less completely fused; legs present, even in 
adult female, tibio-tarsal suture obsolctc; antcnnE of adult 
female three-jointed; beak two-jointed. (ConchLspis, neotrop., 
Ceylon (Fig. 239); Fasisfiga, Chile; Scuthre, neotrop.). 

CONCHASP~DIDE 
51. Female with posterior end cleft; anus closed by a pair of dorsal 

plates; Iarvz also with the anal cleft bounded on each side by a 
prominent seta-hearing lohe or plate; beak one-jointed; was 
glantls very rarely paired to rcscrnhlc the figure 8; body of adult 
female somctirnes grcatly convex, bare or encased in waxy or 



cottony secretion. (CeroplLstes, cosmop. (C. ceriferus, Indian 
wax scale) ; LecLnium, cosmop. (Fig. 227) (L. c6rni, Brown scale; 
L. hespe'ridum, Soft brown scale; L. p i r s ic~ ,  Peach scale); 
Lecani6psis; NeolecLnium, Am.; Physokhrmes, nearc.; 
Pulviniiria, widespr. (P. uitis, Cottony maple scale) ; SaissBtia, 
widespr. (8. d l e~ ,  Black scale); Toumeyhlla). . .  LECAN~IDE 

Anal end of abdomen not medially cleft, if apparently cleft and 
provided with lobes some of the microscopic wax glands are 
paired to resemble the figure 8 .  . . . . . . . . . . . . . . . . . . . . . . . . .  .52 

52. End of abdomen more or less narrowed or prolonged into a tubular 
anal projection; beak two-jointed. Species inhabiting galls, 01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  enclosedin wax 53 
Abdomen not narrowed a t  tip or prolonged into an anal protuber- 

ance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 
53. Insects enclosed in a mass of resinous cells, each cell with three 

adjacent openings; adult female legless, body globular or sub- 
conical, with mouthparts a t  one end and three tubular processes 
a t  the opposite end, one of the projections bearing the anus and 
the other two the mesothoracic spiracles. Lac insects. (LLcci- 
fer (= Tachcirdia), ind.i Tachardihlla, widespr.; Tachardina, 
ethiop.). (TACHARDIIDB). . . . . . . . . . . . . .  LACCIFERIDE 

Insects forming galls. Usually on Eucalyptus trees; adult female 
segmented, top-shaped, with at  least one pair of legs, or seg- 
mentation obsolete, head and thorax globular, abdomen re- 
duced to a tubercle, and legs and antennae wanting. Australian. 
Peg-top Coccids. (Apiomgrpha, Ascelis, Cystoc6ccus, Opis- 
th6scelis). (BRACHYSCELIDB) . . . . . .  APIOM~RPHIDE 

54. Wax glands distributed largely in pairs resembling the figure 8, 
generally arranged in rows; beak one-jointed; anal ring pro- 
vided with setae; legs of adult female vestigial or wanting. 
(Asterolecinium, widespr.; Ceroc6ccus, widespr. (Fig. 244); 
LecaniodiLspis, widespr.; Olliffia, austr.). 

ASTEROLECAN~IDE 
Waxglandsnot seriately arrangedin pairs resembling the figure8.55 

55. Antennze of adult female eleven-jointed; male eyes consisting of 
eight units arranged in a circle; anal ring distinct and provided 
with six prominent anal ring setae, no anal lobes or anal set=. 

. . . . . . . .  (Phenacoleachia, Austr.) PHENACOLEACH~IDE 
A n t e n n ~  of adult female with a t  most nine joints, often reduced 

or wanting; male eyes consisting of fewer parts, not arranged 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  in a circle. .56 



56. Adult female and all nymphs with no anal ring and corresponding 
setz .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .57 

Adult female and intermediate nymphs with anal ring developed, 
with or without setz, first stage nymphs with anal ring setz .  .58 

Figs. 238-249. Homoptera 

238. Lepidosaphes, pygidium of adult female (Green) Diaspididae. 
239. Conchaspis, pygidium of adult female (Green) Conchaspididae. 
240. Lepidosaphes, pygidium of adult female (Quayle) Diaspididse. 
241. Stigmacoccus, leg of adult female (Morrison) Monophlebidz 
242. Matsucoccus, halter of male (Morrison) Monophlebidze. 
243. Icerya, antenna of female (Riley) Monophlebidse. 
244. Cerococcus, pygidium of adult female (Green) Asterolecaniidce. 
245. Matsucoccus, male, dorsal view of head (Morrison) Monophlebidae. 
246. Steingelia, tip of tarsus of female (Morrison) Monophlebidze. 
247. Rhizococcus, tip of tibia and tarsus (Packard) Diaspididze. 
248. Stigmacoccus, simple disk pore (Morrison) ~ono~hleb idae .  
249. Stigmacoccus, trilobate disk pore (Morrison) Monophlebidze 

57. Adult female with all legs present and subequal in length, their 
antennz normally seven-jointed, and body deep carmine red. 
Cochineal insects. (C~CCUS, widespr. (orig. Am.); Epictjccus, 
Austr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C ~ C C I D B  



Adult female with some or all legs wanting, or when all legs present 
the hind pair are two or three times as long as the others; an- 
tennE, if present, with less than seven joints, often vestigial or 
wanting. Southern hemisphere. (Apiocbccus, neotrop.; Cy- 
lindrocbccus, aystr.; Halimoc6ccus1 ethiop.; Ourocbccus, 
austr.). (IDIOCOCCIDB). . . . . . . . . .  CYLINDROC~CCIDE 

55. Anal ring and distinct anal ring set= present in young and adult 
females, anal lobes present. (Antbnia, Eriocbccus, Phena- 
cbccus, widespr.; GossypBria, holarc., austr. (G. spdria, Elm 
bark louse) ; Pseudoc6ccus (= Dactyldpiy), cosmop. Mealy 
bugs; ,Tribnymus, holarc.). (PSEUDOCOCCIDE, DACTY- 
LOPIIhTB). . . . . . . . . . . . . . . . . . . . . . . . . . . .  ERIOCOCCIDE 

Adult female rarely with anal ring, female nymphs with anal ring 
and anal ring set%, anal lobes not formed; adult female berry- 
like or gall-like, living on oaks. (KBrmes (= Kermoc6ccus), 
holarc., austr.). ( HEMICOCC?NE). . . . . . . . .  KERMESIDE 

59. Head freely articulated with the thorax; fore wings membranous, 
with veins and crossveins that enclose numerous cells. Terres- 
trial. (Peloridium neotrop.; Xenophges, Hemiodaecus, 
austr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PELORID~IDIE 

Head more or less completely fused with the thorax, not movable; 
upper wings very thick, covering the whole abdomen; scutel- 

. . . .  lum short and broad; aquatic. (Plba, widespr.) PLEIDE 
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ORDER HEM~PTERA 

( HETER~PTERA ; R H Y N C H ~ T A ,  part) 
Terrestrial or aquatic species ranging from minute to large size; 

usually more or less flattened or cylindrical; feeding on the juices of 
plants or animals. Head free, bearing a sucking, inflexed, jointed beak 
which is usually inserted toward the front end of the head; a n t e n n ~  
with few joints, those of the terrestrial species usually long; in the 



aquatic forms very short. Prothorax large, free; mesothorax and 
metathorax firmly united; scutellum very large. Wings overlapping 
on the abdomen, the fore pair (hemelytra) tough at  the base and mem- 
branous apically, the hind pair with large anal field, the venation 
much reduced and irregular, wings sometimes reduced or absent; 
legs of variable form, tarsi usually three-jointed, rarely reduced to two, 
or one joint. Abdomen with ten visible segments, frequently the 
sternites are larger than the tergites; no cerci. Metamorphosis in- 
complete. True Bugs. 

Fig. 250. Hemiptera 

Piesma, developmental stages. Five larval instars, 1-5 (Barber) Piesmidse. 

1. Antennze as long as or longer than the head, usually free, rarely 
(Phymatid~) fitting in a groove under the sides of the protho- 
rax, if the antennze are slightly shorter than the head the eyes 
and ocelli are absent; tarsal claws yith or without arolia. (GEO- 
C ~ R I S B ) .  Suborder GYMNOCERATA . . . . . . . . . . . . . . . .  . 2  

A n t e n n ~  shorter than the head, usually (except Ochteridze) 
hidden in cavities beneath the eyes; meso- and metasternum 
composite, metasternal gland openings absent; tarsal claws 
wirthout arolia; aquatic or hygrophilous species. (HYDRO- 
C O R I S B ) .  Suborder CRYPTOCERATA . . . . . . . . . . . . . . .  46 

2. Eyes and generally also the ocelli present (eyes small in Aepo- 
philus, Couplet 13) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

Both eyes and ocelli wanting; scutellum not formed. . . . . . . . . .  .55 
3. Claws apical, the last tarsal joint with entire tip. . . . . . . . . . . . . .  .4  

Claws of at  least front tarsi distinctly anteapical, the apex of the 
last tarsal joint more or less cleft; hind coxze distant; upper 
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wings of uniform texture, the clavus. corium and membrane 
confluent; underside of body with silvery, velvety pubescence; 
aquatic, surfa5e-living. Water striders, Jesus-bugs. (Super- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  family GERROIDEA). .45 
4. Head shorter than thorax including the scutellum; body rarely 

very narrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 5  
Body linear; head horizontal, as long as the entire thorax and 

widened toward the apex; legs slender; upper wings with corium 
and membrane not separate; wings often absent; antenne four- 
jointed. Marsh-treaders. (Hy$r6metra (=Limndbates), cosmop.) 
(Figs. 251,252). (LIMNOBATIDB). . . .  HYDROMETRIDE 

5 .  Antennae four-jointed, disregarding minute intermediate ring- 
joints or antenniferous tubercles on the head which are some- 
times present; head not shield-like, the a n t e n n ~  visible from 
above. (If the antennE are five-jointed with the basal two 
joints thickened and visible from above, see Hebridae, couplet 
40) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

. . . . . . . . . . . . . . . . . . . . . . . .  A n t e n n ~  with five principal joints. .39 
6. Upper wings more or less lace-like in appearance, the small reticu- 

late cells usually with membranous center; body with reticulate 
sculpturing; tarsi two-jointed; small, more or less flattened 
bugs, less-than five mm. in length. Lace-bugs. (Superfamily 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TIKGIDOIDEA) 7 
Upper wings and body not so reticulate; ocelli usually present. . .8 

7. Middle lobe of head (tylus) not extending forward as much as the 
side lobes (juga), the head appearing bifid in front; ocelli pres- 
ent; upper wings with the membrane not reticulate but the 
remainder reticulately punctate; pronotum not covering the 
scutellum. (PiBsma (Fig. 250)) . . . . . . . . . . . . . .  PIESMIDE 

Side lobes of head not prominent; ocelli absent; upper wings en- 
tirely reticulate; pronotum with an angular process extending 
over the scutellum and often with an anterior hood more or 
less covering the head. (Phatnbrna, Cantkcader, widespr.; 
Acal$pta, Corgthucha (Fig. 254), , GaleLtus, pal~arc. ,  in- 
domal.; Gargkphia, Gelch6ssa). (TINGIDB, TINGITID&j. 

TING~DIDAE 
8. Tarsal claws devoid of basal pads (arolia), if very rarely the arolia 

are present (Miridze, Reduvioidea) the meso- and metasternum 
are composite or the front legs are raptorial . . . . . . . . . . . . . . .  . 9  

Tarsal claws always provided with arolia; proboscis generally 
four-jointed; meso- and metasternurn simple. . . . . . . . . . . . .  .31 



9. Antennae whip-like, the basal two joints very short, last two 
joints long and very slender, pilose, the third joint thickened 
a t  the base; ocelli present; proboscis three-jointed; tarsi three- 
jointed; veins of upper wings f o r ~ i n p  cells; small or minute 
species. (Superfamily DIPSOCOROIDEA) . . . . . . . . . . . . . .  10 

Third antenna1 joint not thickened at base, the second joint often 
longer than the third or equal to it, rarely shorter. . . . . . . .  .11 

10. Head more or less extended horizontally, or slightly bent down; 
proboscis long; eyes small; front cosal cavities not prominent. 
(Ceratoc6mbus, Cresc6ntius, ind.). (CERATOCOMBIDB, 
CR YPTOXTEMMATIDB) . . . . . . . . . . . . . .  DIPSOC  RIDE 

Head transverse, inflexed between the prominent front cox%; 
costa of fore wings not fractured. (Hypselosbma (=Glypto- 
c6mbus)). . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCHIZOPTERIDE 

11. Meso- and metasternum composite, formed of more than one 
piece, very rarely the sutures obsolete, in which case the clypeus 
is triangulate (Cimicidz); cuneus of the fully winged forms 
more or less distinct; hind coxa hinged (except in a few Mirida). 
(Superfamil y CIMICOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . .  12 

Meso- and metasternum simple, formed of a single piece; hind 
cox= rotating with a ball and socket joint (except in 
Saldidz). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .19 

12. Proboscis three-jointed; upper wings, when developed, with an 
embolium; when the wings are vestigial no ocelli are present. 
(Compare also Microphysida, couplet 18, some of which have 
three-jointed proboscis, but no emboliurn) . . . . . . . . . . . . . . . .  13 

Proboscis four-jointed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
13. Metapleurae without glands; body not broadly oval and thorax 

not flattened; occurring under stones along Atlantic coast of 
Europe. (Aep6philus) . . . . . . . . . . . . . . . . . .  AEPOPH~LIDE 

Metapleura with glands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
14. Wings vestigial; clypeus triangular, broader apically; ocelli ab- 

sent; parasitic on man, bats and birds. Bedbug family. (Cimex 
(C. lectulhrius, Bedbug) (Figs. 255, 25,8), Hamatosiphon). 
(AGANTH~IDB of authors, CLIATOCORIDB). CIM~CIDE 

Wings usually well developed; sides of clypeus parallel or sub- 
parallel; ocelli present; proboscis three-jointed. . . . . . . . . . .  .15 

15. Membrane of fore wings with many distinct veins; antennae long 
and thin; proboscis long; gland opening of metathorax small; 
legs long and thin, similar; eyes large and bulging; moderately 
large species. (Velocipeda, indoma].). . . . .  VELOCIPEDIDE 



Membrane with few veins, legs not lengthened; small species. 
Minute pirate-bugs. (Anthbcoris, Triphleps, cosmop. (T. in- 
siditjsus, Predatory flower-bug) ). (Fig. 257). ANTHOC   RIDE 

16. Ocelli of both sexes absent; tarsi three-jointed (exceptionally two- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  jointed in a few Miridze) 17 

Figs. 251-259. Hemiptera 

251. Hydrometra (Miall) Hydrometrids. 
252. Hydrometra, profile of anterior portion of body (Hungerford) Hy- 

drometrids. 
253. Isometopus (Heidemam) Isometopids. 
254. Corythuca Tingididze. 
255. Cimex, tip of tibia and tarsus (Eysell) Cimicidze. 
256. Lygus (MacGregor) Miridze. 
257. Triphleps (MacGregor) Anthocoridze. 
258. Cimex (Patton and Cragg) Cimicidze. 
259. Halticus (Distant) Miridre. 

Ocelli present; membrane of upper wings with one or two small 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  basal cells -18 

17. Proboscis with basal joint scarcely longer than wide, not extending 
backward beyond middle of eyes; membrane of upper wings 
with a single large quadrangular cell. (Hesperophglum, Ter- 

. . . . . . . . . . . . . . . . . . .  matophglum) TERMATOPHPLIDI 
Proboscis with basal joint longer than broad, usually reaching 

beyond hind margin of head; membrane with two, sometimes 



one, small cells near base, rarely with irregular free veins. 
Leaf-bugs, Plant-bugs. (HLlticus (Fig. 259), Psiillus, Ca16- 
coris, PaecilocLpsus, Irbisia, widespr.; L4gus (Fig. 256), 
(L. pratgnsis, Tarnished plant-bug), Miris, ,cosmop. ; CLpsus, 
Campthbrochis, palzearc., indomal.). (CAPSIDB). 

~f RIDX 
18. Tarsi two-jointed; proboscis normally four-jointed, the third 

joint very small, or three-jointed. (Mallochlola, Cyrtostbr- 
num,  indomal.; Pachytiirsus, indomal.) . MICROPH~SIDB 

Tarsi three-jointed. (Corticoris, Diphleps, Isometbpus, pa- 
l~a rc . ,  indomal. (Fig. 253), Myi6mma) . . .  ISOMET~PIDE 

19. Front legs not raptorial; prosternum without medial stridulation 
groove; head rarely cylindrical. . . . . . . . . . . . . . . . . . . . . . . . .  .20 

Front legs moreorless raptorial; prosternum usually with a median 
transversely striated or granulated stridulation groove in front 
of the front cox=; pronotum with a transverse groove; head 

' 

cylindrical; proboscis three-jointed, fitted for piercing, rarely 
with an extra very short basal joint, t h ~  f is t  joint stout and 
usually curved. (Superfamily REDUVIOIDEA) . . . . . . . . .  .26 

20. Ocelli absent; proboscis three-jointed or apparently so when the 
basal joint is minutet body flat, adapted for living under bark. 
(Superfamily ARADOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . .  .21 

Ocelli present, when rarely absent the proboscis is four-jointed and 
the head is not apically widened. . . . . . . . . . . . . . . . . . . . . . . .  .23 

21. Proboscis arising before the end of the head and lying in a groove 
between the cheeks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

Proboscis terminal, not lying in a ventral groove. (Isodbrmus, 
austr., neotrop.; Procympihtus, austr.) . . . .  ISODERMIDB 

22. Head not wide behind the eyes, which are prominent; proboscis 
longer than the head; trochanters very short, fusing with the 
femora; abdominal spiracles placed near the base of the seg- 
ments. (Aradus, Brachyrhfnchus, cosmop.; Eumenbtes, 
indomal. (Fig. 260), Carvgntus, neotrop., indoaustr.). 

ARADIDE 
Posterior part of head wide, enclosing the eyes, often spinose; 

proboscis rarely longer than the head; trochanters distinct; 
abdominal spiracles remote from the base ?f the segments. 
(Anehrus, Mezira, Neur6ctenus). (MEZIRIDB). 

DYSOD~IDX 
23. Membrane of upper wings destitute of veins, more or less con- 

fluent with the membranous clavus. . . . . . . . . . . . . . . . . . . . . .  .24 



Membrane furnished with four or five long closed cells, the clavus 
more or less distinct. Shore-bugs. (SBlda, cosmop.; SBldula, 
PentBcora (Fig. 262)). (ACANTHIIDB of some authors). 

SALDIDE 
24. Ocelli approximated; semiaquatic bugs. . . . . . . . . . . . . . . . . . . .  .25 

Ocelli widely separated; flattened, oblong-oval bugs with large 
porrect head. (Fig. 273). (Xylastodbris (Royal-palm bug). 
(THAUMASTOC~RIDA). . . . . .  THAUMASTOTHER~IDE 

Figs. 260-267. Hemiptera 

Aradus (Howard) Aradidae. 
Pentatomid bug, wings (Handlirseh) Pentatomidse. 
Pentacora (Torre Bueno) Saldidse. 
Corizus (Hambleton) Corizidse. 
Henicocephalus (Maxwell-Lefroy) Henicocephalids. 
Triatoma (Chagas) Reduviidse. 
Reduvius, tip of tibia and tarsus (Eysell) Reduviidse. 
Triatoma, wings (Patton and Cragg). Em., rmbolium; Cl., clavus; 

C., corium; IlIb., membranaeeous area. Reduviidse. 

25. Antennae long and slender; body narrow; tarsi three-jointed, the 
basal joint minute; corium submembranaceous with elevated 
veins. (MesovBlia, widespr.) . . . . . . . . . . . . .  MESOVEL~IDE 

Basal two joints of antennze thicker than the others; body robust, 
not over 2.5 mm. in length; tarsi two-jointed; head and thorax 
grooved beneath; body densely clothed with velvety pile. 
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(Merragita; Hbbrus, widespr.). ( NA3OGBIDB). (See couplet 
39) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HEBRIDE, part 

26. Pronotum divided into three lobes; head constricted a t  the base 
and behind the eyes, swollen between; upper wings wholly mem- 
branous, with longitudinal veins and a few crossveins; front 
tibiae swollen; front tarsi one-jointed, hind tarsi two-jointed; 
minute, delicate species. (HenicocBphalus, cosmop. (Fig. 
264), Systellbderes). (ENICOCEPHALILIB). 

HENICOCEPHBLIDE 
Pronotum simple, often large and broad, or long and narrow; head 

not constricted at the base behind the eyes. . . . . . . . . . . . . . .  .27 
27. Antennae elbowed, slender, filiform or often very thin apically. .28 

Antennze short, with the last joint swollen or enlarged; membrane 
with the veins joined, frequently forked and uniting; tarsi two- 
jointed; front legs very stout, raptorial, the front femora greatly 
thickened. (Phfmata  (Ambush-bug); MacrocBphalus; Am- 
blythgreus, indomal. ; Carcinbcoris, indoaustr .). (MACRO- 
CEPE-IALIDB) . . . . . . . . . . . . . . . . . . . . . . . . .  PHYMBTIDE 

28. Prosternum with a cross-striated median stridulation groove; 
proboscis three-jointed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 

Prosternum without a stridulation groove; proboscis usually four- 
jointed, rarely three-jointed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

29. Front coxae short; rather robust species, the body not linear; 
ocelli usually present; front legs raptorial, but not greatly modi- 
fied. Assassin bugs. (AcantWspis, ethiop., indomal.; Apio- 
mbrus (A. crbssipes, Bee assassin) ; Arilus (A. cristdtw, Wheel- 
bug); MelanolBstes (M. picipes, Kissing-bug); Redhvius, 
palzarc., ethiop., indoaustr. (Fig. 266); Sinea, holarc.; Tri- 
l t o m a  (=Conorhinus) widespr. (T. sanguis&ga, Big bedbug) 
(Figs.265-267) ; Oncoc6phalus, Harphctor, Pirktes, widespr.) 

RED UV~IDE 
Front coxze greatly elongated; body greatly elongated, the middle 

and hind legs long and thin, the front legs highly raptorial; 
ocelli absent. Thread-legged bugs. (Blrce, Ploiiria (=Emesa), 
widespr.; Myibphanes, pajzearc., indoaustr.; Stenoltemus, 
GBrdena, widespr.). (EMESIDB) . . . . . . . . . .  PLOIAR~IDE 

30. Legs slender, the front pair strongly raptorial; tarsi three-jointed; 
membrane of upper wings with more or less distinctly branched 
veins, or with two or three longitudinal cells emitting radiating 
veins. Damsel-bugs. (Nibis (=Coriscus, = Reduviolus), cos- 
mop., Plgasa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NBBIDE 



Legs short, tarsi two-jointed; membrane with four free veins. 
(Joppbicus, pa l~arc . )  . . . . . . . . . . . . . . . . . . . .  J O P P E ~  CIDE 

31. Membrane of upper wings with many longitudinal veins which 
often unite; antennz inserted well vp on the sides of the head; 
ocelli present. (Superfamily COREOIDEA) . . . . . . . . . . . . . .  32 

Membrane usually with a few veins, if many branching v$ns are 
present the ocelli are absent. (Superfamily LYGBOIDEA, 
et al.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 

32. Fourth dorsal segment of the abdomen constricted medially; gland 
openings of the metathorax usually obsolete, if rarely visible, 
placed behind the hind coxal cavities and emitting two diver- 
gent grooves. (C6rizus, cosmop. (Fig. 263); Harm6stes; 
Serinbtha, ethiop., indomal.) . . . . . . . . . . . . . . . . .  COR~ZIDIE 

Basal margin of fourth and fifth dorsal segments of the abdomen 
usually sinuate in parallel manner; gland openings of meta- 
thorax almost always distinct. . . . . . . . . . . . . . . . . . . . . . . . . .  .33 

33. Head much narrower and shorter than the prothorax, cheeks usu- 
ally reaching behind the insertion of the antennze; exterior 
margin of hind coxal cavities nearly parallel with axis of the 
body. (Anasa (Figs. 269,270,274,275) (A. tristis, Squash-bug) ; 
Leptogl6ssus, widespr. (Fig. 268) (L. ph~llopus,  Leaf-footed 
bug); Acanth6coris, StenocBphalus, widespr.; Homce6- 
cerus, ethiop., pal~arc . ,  indomal.; Mictis, widespr.; Ano- 
plocnbmis, ethiop., indomal.) . . . . . . . . . . . . . . . . .  COREIDIE 

Head nearly as broad and long as the prothorax, the cheeks 
scarcely extending behind the base of the a n t e n n ~ ;  exterior 
margin of the hind coxal cavities more or less transverse. 
(Alydus, Leptoc6risa (L. trivitticta, Box-elder bug), widespr. ; 
Chru,  neotrop. indomal.; PrGtenor, Stachyocnbmus). (COR- 
~SCIDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A L ~ D I D I E  

34. Ocelli present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .35 
Ocelli absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 

35. Wings when present long and narrow, without distinct veins; 
slender bugs with long thin a n t e n n ~  and abdomen narrowed 
a t  base. Indoaustral. and neotropic. (Colobathristes, Per- 
hda ,  P h s n a c l n t h a ,  MLlcus) . . . . . .  COLOBATHR~STIDE 

Membrane with veins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .36 
36. A n t e n n ~  not elbowed; head not constricted in front of the eyes. 37 

Antenne elbowed, the first joint long and clubbed, the last joint 
spindle-shaped; head constricted in front of the eyes; scutellum 
small; femora clubbed. Stilt bugs. (JLlysvs, widespr.; Nbides, 
Metaclnthus,  palaearc., indomal.). (BER Y T I D E ) .  NE~DIDE 



37. Veins of membrane usually four oi five in number and not forming 
anteapical cells. (Ge6coris, Nfsius, cosmop. (False chinch- 
bug); GraptostBthus, palzearc., ethiop., indomal.; Oncop61- 
tus, midespr.; Lygaus, Ligyr6coris (Fig. 276), Lygaeosbma, 
widespr.; Blissus (B; leuc6pterus, Chinch-bug (Fig. 271))). (GEO- 
C~RIDB, MYODOC13IDB). . . . . . . . . . . . . . . . .  LYGBIDE 

Figs. 268-276. Hemiptera 

268. Leptoglossus (Chittenden) Coreidae. 
269. Anasa, wings (Tower) Coreidae. 
270. Anasa, leg (Tower) Coreidze. 
271. Blissus (Webster) Lygseidse. 
272. Dysdercus (Barber) Pyrrhocoridae. 
273. Xylastodoris (Barber) Thaumastocoridae. 
274. Anasa, antenna (Tower) Coreidae. 
275. Anasa, lateral view of prothorax and head (Hyatt and Arms) Coreidae. 
276. Ligyrocoris (Barber) Lygzidae. 

Veins of membrane four in number, arising distinctly from the 
corium, forming three large preapical cells and thence branching. 

. . . . . . . . . . . . . . . .  (Hyoc6phalus, austr.) HYOCEPHALIDE 
38. Membrane of upper wings with two large basal cells which emit 

seven or eight branching veins; stout bugs of moderate size. 
(Dysd6rcus, widespr. (Fig. 272) (Cotton stainers); Physo- 
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pblta, widespr.; Euryophthiilmus; Pyrrhhoris,  palzearc., 
ind.; &ctatops, Antilochus, ethiop., indoaustr.). 

P Y R R ~ O C ~ R I D E  
Membrane with few veins forming one or two basal cells. (See 

couplet 17) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mf RIDE, part 
39. Upper wings with the clavus membranous and confluent with the 

membrane which is devoid of veins; head and thorax grooved 
beneath; antennze with the two basal joints stouter than the 
others; tarsi two-jointed; small, semiaquatic bugs. (See couplet 
25). (HGbrus (= Neog~usj, widespr.) . . . . . . . . . . .  HEBRIDE 

Upper wings with the clavus noticeably heavier than the mem- 
brane; antennze with the first joint thickened, the second joint 
slender; head more or less expanded, the side margins acute in 
front of the eyes and thickened above the base of the antennze; 
ocelli present; scute l lu~ large or very large; terr~strial. (Super- 

. . .  family SCUTELLEROIDEA). (PEN TATOildOIDEA) .40 
40. Scutellum excessively large, U-shaped and convex, covering the 

greater part of the abdomen; opaque part of the corium much 
narrowed toward the apex. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .41 

Scutellum nearly always narrowed behind, more or less triangular; 
opaque part of the corium subtriangular, broad apically. . . .  .44 

41. Tibize not armed with strong spines. . . . . . . . . . . . . . . . . . . . . . .  .42 
Tibize with two or more rows of distinct spi?es. Negro-bugs. 

(Corimelsena (= Thyre heoris)). (TH YREOCO RIDB).  
CORIMELENIDE 

42. Fore wings about twice as long as the abdomen, folded at  the 
middle and at rest tucked under the scutellum; tarsi two-jointed. 
(Brach3platys, ethiop., indoaustr.; Coptosama? old world; 
Platfispis, palzearc.). (COPTOSOMIDB, PLATAS PIDB).  

PLAT ASP^ DIDE 
Fore wings of normal length, not folded; tarsi nearly always three- 

jointed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .43  
43. Sides of the prothorax without a strong tooth or lobe in front of 

the humeral angles and another on the front angles; hind wings 
with a heavy, abrupt, spur-like vein (hamus). Shield-back bugs. 
(Euryghster, holarc.; Homsemus, widespr.; ScutBllera, 
Chrydcoris, PaxilBcoris, indomal.). . . . .  SCUTELLERIDE 

Sides of the thorax with a prominent tooth or lobe in front of both 
the humeral and the front angles; eyes protuberant; hind wings 
with no hamus. (ArcMcoris, palzearc.; Oncoz$gia, Pbdops, 
widespr.). (GRAPHOSOM~TIDB) . . . . . . . . . .  PODOPIDE 



44. Tibiz strongly spinose, front legs fossorial; veins of the membrane 
radiating from the base. (Abthus, widespr.; Ge6tomus, Cgd- 
nus, cosmop.; Brachypblta, palzarc., ethiop., indoaustr.; 
Cyrtbmenus, Pangaeus) . . . . . . . . . . . . . . . . . . . .  C?DNIDE 

Tibize unarmed, or at most with weak spines, front legs not fos- 
sorial; veins of membrane extending from a vein which arises 
near the inner basal angle and lies nearly parallel with the edges 
of the corium. Stink-bugs. (Brochpmena, Cosmopbpla, 
Euschistus (Fig. 278), Murgiintia (M. histribnica, Harlequin 
cabbage-bug); Pentiitoma, Peribalus, Podlsus, C a t a d n t h a  
(Fig. 277)) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PENTAT~MIDIE 

Figs. 277-284. Hemiptera 

277. Catacantha, wings (Kirkaldy) Pentatomidze. 
278. Euschistus. Pentatomidze. 
279. Ochterus (Garman) Ochteridze. 
280. Gerris (Miall) Gerridze. 
281. Corixa (Miall) Corixidae. 
282. Corixa, font leg (Kolbe) Corixidae. 
283. Corixa, wings (Handlirsch) Corixidze. 

45. Hind femora extending much beyond the apex of the abdomen, 
the posterior pairs of legs arising close together and very distant 
from the front pair; proboscis four-jointed, but the first joint 
short. (Ggrris, cosmop. (Fig. 280); #al6bates1 tropicopol.; 



Bheumatbbates; Onychbtrechus, Chimarrhbmetra, indo- 
mal.). (HYDR,OBATIDB) . . . . . . . . . . . . . . . . . . . .  GERRIDE , \ 

Hind femora not extending much beyond the apex of the abdomen; 
middle legs about midway between the front and hind pairs 
(except Rhagouelia); proboscis three-jointed. Broad-shouldered 
water-striders. (IMicrovblia, cosmop.; Rhagovblia, cosmop.; 
Vblia, Am., palzarc.) . . . . . . . . . . . . . . . . . . . . . . . .  .VEL~ID& 

46. Head articulated with the thorax as usual or at  most partly fused 
with it; tarsi with more than a single joint. . . . . . . . . . . . . . . .  .47 

Head completely fused with the thorax, the boundary more or less 
indicated by a shallow impression; antennz one- or two-jointed; 
eyes located rather dorsally; proboscis four-jointed; no distinct 
venation; anterior tarsi one-jointed, hind tarsi two-jointed, all 
tarsi with two claws; male genitalia strongly asymmetrical. 

HELOTREPHIDE 
Two subfamilies, probably deserving family rank, may be dis- 

tinguished as follows : 

a. Antennz two-jointed; body globose, shining; suture between head 
and pronotum visible as a fine impressed line; scutellum rounded 
on the sides, but little wider than long. (Helbtrephes, in- 
domal.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HELOTREPHINE 

Antennz composed of a single flat, disk-like joint; suture between 
head and pronotum completely obliterated, except in the 
nymph; scutellum elongate, acutely triangular toward apex. 
(Idibcoris, PBskia, ethiop.) . . . . . . . . . . . . . . . .  IDIOC ORINlE 

47. Front tarsi of the usual form. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .48 
Front tarsi consisting of a single spatulate joint bearing a leaf-like 

claw; body flattened above; head overlapping the pronotum; 
proboscis very short, hidden, one- or two-jointed; middle legs 
long, hind legs formed for swimming; hind tarsi with indistinct 
bristle-like claws. Water boatmen. (Corixa, cosmop.; Micro- 
nbcta, palzarc., indomal.). (Figs. 281,282,283). . COR~XIDE 

48. Upper wings of leathery consistency, with the clavus, corium and 
membrane developed; legs often modified for swimming or 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  grasping .49 
Upper wings transparent, the corium and membrane not sepa- 

rated, with longitudinal veins and crossveins that enclose 
numerous cells. Austr. and neotrop. (Peloridium). (See page 
134. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PELORID~IDE 

49. Ocelli present; proboscis four-jointed; shore-living species. . . .  .50 
Ocelli absent; proboscis usually three-jointed; aquatic species. .51 



50. Antennze exposed; front legs as $ng as the middle pair, formed for 
running; small active,bugs. ( Ochterus ( = PelBgonus), widespr.) 
(Fig. 279). (PELOGOKIDB). . . . . . . . . . . . . . . .  OCHTERIDE 

Antennze hidden; front legs raptorial; short, broad species with 
prominent eyes. Toad-bugs. (,M6nonyx, NGrthra, qelast6- 
coris (= Gblgulus)) . (GALGULIDA, GELASTOCORIDA, 
MOA~ON ~'GHIDB) . . . . . . . . . . . . . . . . . . . . . . .  NERTHRIDIE 

Figs. 284-291. Hemiptera 

284. Notonecta (Miall) Notonectidze. 
285. Nepa, wings (Handlirsch) Nepids. 
286. Polyctenes (DTestwood) Polyctenidze. 
287. Lethocerus (Smith) Belostomatidze. 
288. Nepa (Miall) Nepid-a. 
289. Termitaradus (Myers) Termitaphididz. 
290. Termitaradus, marginal lobe (Myers) Termitaphididse. 
291. Ranatra, apical portion of front leg (Hungerford) Nepids. 

51. Front coxs inserted a t  or near the front margin of the prosternum; 
front legs formed for grasping; hind tarsi with distinct claws. .53 

Front coxs inserted a t  the hind margin of the short prosternum; 
legs fitted for swimming, the hind tarsi without claws; upper 
wings strongly convex, the membrane without veins; body 
convex above. Back-swimmers . . . . . . . . . . . . . . . . . . . . . . . . .  52 

52. Posterior tibize and tarsi ciliate; abdomen with a median carinate 
ridge below; beak four-jointed; eyes large. (NotonBcta, cos- 
mop.; dnisops, widespr.; BuBnoa, Am. (Fig. 284)). 

NOTONECTIDE 



Posterior tibize and tarsi simple, not ciliate; abdomen not carinate 
beneath; beak three-jointed; eyes small. (Plba, widespr.). (See 
page 134). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLEIDIE 

53. Upper wings with the membrane reticulately veined; beak with 
very small labial palpi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 

Membrane without veins; beak without labial palpi; hind cox% 
hinged; hind tibize slender, with small spines. Water creepers. 
(Helebcoris, widespr.; Cheirochbla, indomal.; Ambrpsus, 
Naucoris, Pelbcoris). 

N A U C ~ R I D E  and APHELOCH~RIDE 
54. Hind coxze hinged, hind legs fitted for swimming, posterior tibize 

flattened and fringed, hind femora usually sulcate; tip of abdo- 
men with two short, flat, retractile appendages. Giant water- 
bugs, Electric light bugs, Toe-biters. (Belbstoma, Benlcus, 
dbedus, Lethbcerus, widespr. (Fig. 287); Zl i tha,  Spherbd- 
ema) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BELOSTOMATIDE 

Hind coxze globular, rotating; hind legs formed for walking, not 
flattened; apical appendages of abdomen long and slender, not 
retractile, forming a respiratory siphon. Water-scorpions. 
(Laccbtrephes, palzearc., indoaustr.; Cercombtus, indomal. 
(Figs. 285-288) ; Nbpa, RBnatra, cosmop. (Fig. 291)). 

N ~ ~ P I D I E  
55. Broadly oval, flat, completely wingless species; clypeus without 

movable appendage; living in termite nests. (Termitiiphis 
(= Termitbcoris), Termi thadus  (Figs. 289, 290)). (TERMIT- 
OC~RIDB) ....................... TERMITAPH~ DIDE 

Body oblong, head broadly triangular; upper wings vestigial; para- 
sites of batr. (Ebctenes, Hesperbctenes, Polfctenes, wide- 
spr. (Fig. 286)), . . . . . . . . . . . . . . . . . . . . . . . .  POLYCTENIDE 
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ORDER ODONATA 
(LIBELLUL~IDEA, PARANEUR~PTERA) 

Slender predatory insects, usually of large or very large size and 
usually strong fliers; head mobile, eyes large, three ocelli; antennze 
minute, four- to seven-jointed; mouth inferior, mandibles strong, 
maxillary palpi one-jointed, labial palpi two-jointed; prothorax small 
but free, meso- and metathorax fused, oblique; cerci one-jointed; legs 
not large, similar, usually armed with spines, placed far forward, tarsi 
three-jointed; wings four, nearly alike, elongate, membranous, net- 
veined, not folded, with characteristic nodus, arculus and triangle 
(see Figs. 298,299). Abdomen long and narrow, cylindrical or flat- 
tened, sometimes clubbed a t  apex; ovipositor sometimes complete; 
male sexual apparatus attached to the second sternite. Metamor- 
phosis considerable, the nymphs aquatic, no resting pupal stage. Dam- 
sel flies, Dragon flies. 

Adults 
1. Discoidal cell in both fore and hind wings a simple quadrangle; 

wings more or less distinctly stalked a t  the base (Fig. 292), 
the fore and hind ones essentially alike in shape and venation; 
nodus almost always before the middle of the wing. Slender 
species, nearly always resting with the wings closed above the 
body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2  

Discoidal cell divided into two cells, a triangle and supratriangle; 
wings without a distinct narrowed stalk-like portion a t  the base; 
hind wings noticeably different from the fore ones in shape and 
venation; nodus a t  or beyond the middle of the wings, a t  least 



in the fore pair; stouter bodied forms holding the wings ex- 
tended horizontajly from the sides of the, body when at  rest. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Suborder ANISOPTERA) 14 
2. Eyes strongly projecting from the sides of the head, often almost 

stalked and always separated by a distance greater than their 
width in dorsal view; mesothorax longer than wide; a b d o ~ e n  
long and slender, cylindrical. (Fig. 292). (Suborder ZYGOP- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TERA) 3 

Figs. 292-297. Odonata 

292. Lestes (Garman) Lestidze. 
293. Chromagrion, base of fore wing (Garman) Ccenagriidae. 
294. Hemiphlebia, wing (Needham) Hemiphlebiidze. 
295. Megalestes, wing (Needham) Synlestide. 
296. Mecistogaster, wing (Needham) Pseudostigmatide. 
297. Nesobasis, wing (Tillyard) Ccenagriidze. 

Eyes less noticeably projecting laterally; separated by less than 
their width (female) or almost contiguous above (male); meso- 
thorax wider than long; abdomen distinctly swolle? apically. 
(Epiophlbbia, Ind., Japan). (Suborder ANISOZYGOPTERA). 

EPIOPHLEB~IDE 
3. Only two antenodal crossveins (except Thaumatolestes and Neuro- 

lestes) (Fig. 295); arculus at least as near to the nodus as to the 
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base of the wing; wings strongly petiolate; mesopleura not 
divided by an oblique s~ture .  (Superfamily CmNAGRI- 
OIDEA (=C@NAGRIONOIDEA)) . . . . . . . . . . . . . . . . . . . . .  .4 

Five or more antenodal crossveins; arculus farther from the nodus 
than from the base of the wing (equidistant in some Libella- 
g in id~) ;  wings less strongly petiolate; frequently with metallic 
coloration; mesopleura with a distinct oblique suture extending 
from tke root of the wing toyard the middle coxa. (Superfamily 
AGRIOIDEA (= AGRIOAT0IDEA)) . . . . . . . . . . . . . . . . . . . .  10 

4. Second branch of cubitus strongly arched upwards at its base, 
just beyond the apex of the discoidal cell; discoidal cell very 
narrow, pointed apically; two, rarely three antenodal cross- 
veins; nodus at the basal third of the wing. (Fig. 295). (Syn- 
16stes, Austr.; ChlorolBstes, ethiop.; PerilBstes, neotrop.; 
MegalBstes) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SYNLESTIDIE: 

Second branch of cubitus straight, or very weakly curved up- 
wards at the base. (Fig. 294). .. , . . . . . . . . . . . . . . . . . . . . . . . .  . 5  

5. Postnodal crossveins more or less completely in line with the 
crossveins beneath them (i.e. extending as straight lines from 
the costa to the first branch of the radius). . . . . . . . . . . . . . . . .  .6 

Postnodal crossveins not at all in line with the crossveins beneath 
them; discoidal cell open basally. Small, slender, metallic green 
species, with short wings. (Fig. 294). (HemiphlBbia, Austr.). 

HEMIPHLEB~IDIE: 
6. Wing without any supplemental sectors extending inwards from 

the apical part of the hind margin. . . . . . . . . . . . . . . . . . . . . . . .  . 7  
Wing with one or more supplemental sectors. . . . . . . . . . . . . . . . .  .8 

7. Second branch of cubitus long, extending to beyond the middle 
of the wing (except Chlorocnemis); firs,t anal vein usually 
present. (Fig. 297). (Ccemigrion (=Agrion, auctt.), wide- 
spr.; Ischnhra, Enalagma,  cosmop.; Pseudiigrion, indo- 
austr.; Argia, Am.; NehallBnia, holarc., neotrop.; Chloro- 
cnGmis, ethiop.; Platycnbm~s, pal~arc.).  (Including PLATY- 
CAT~MIDB). (CQ3NAGRIOA;IDB). . . . . . .  CUZNAGRIIDIE: 

Second branch of cubitus short, entering the wing margin before 
the middle of the wing; first anal vein usually absent. (NOSO- 
sticta, Neosticta, Austr.; Protonehra, neotrop.). 

PROTONE~RIDIE: 
8. Last two branches of radial sector arising nearer to the nodus 

than to the arculus; apical angle of discoidal cell obtuse, rarely 
more or less acute. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .9 
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Last two branches of radial sector (R4 + 5 and 1%) arising near 
the base of the wing, closer to the arculus than to the nodus 
(Fig. 292); discoidal cell drawn out to a very acute angle at 
apex. (Lgstes, cosmop.; Sympfcna, pal~arc . ;  Archilestes, 
Am.; AustrolBstes, austr.) . . . . . . . . . . . . . . . . . . . .  LESTIDE 

9. Nodus at the basal third or fourth of the wing; pterostigma regu- 
lar in shape, short or long. (Megapodfigrisn, neotrop.; Argio- 
lbstes, Lestbidea, austr.; PodolBstes, austromal.). 

MEGAPODAGR~IDE 
Nodus at the basal sixth or seventh of the wing; pterostigma weak, 

absent or of abnormal shape. (Fig. 296). (Pseudostigma, 
Mecistogiister, Megalbprepus, Microstigma, Thaumato- 
nehra, neotrop.) . . . . . . . . . . . . . . . .  PSEUDOSTIGMATIDE 

10. Wings without a distinct petiole at the base, the posterior margin 
without any angulation basally near the arculus; antenodal 
crossveins numerous between the costa, subcosta and radius. 11 

Wings with a distinct petiole a t  the base, marked off by an angula- 
tion of the posterior margin basally near the arculus; antenodal 
crossveins few in number (seven or less) and sometimes absent 
between the subcosta and radius. (Amphipteryx, neotrop.; 
DiphlBbia, neotrop., austr.; Devadfitta, indomal.). 

AMPHIPTEB~GIDE 
11. Sectors of arculus arising at or near the middle or below the 

middle of the arculus; discoidal cell with the basal side not 
longer than the apical one. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12 

Sectors of arculus arising a t  the extreme upper end of the arculus 
and thus attached to the radius; discoidal cell irregular, the 
basal side longer than the apical one. (Thbre, Ehthore, Chal- 
cbpteryx, neotrop.) . . . . . . . . . . . . . . . . . . . .  POLYTH~RIDE 

12. Sectors of the arculus arising near the middle of the arculus; 
pterostigma long and regular. . . . . . . . . . . . . . . . . . . . . . . . . . .  .13 

Sectors of the arculus arising from the lower third of the arculus; 
pterostigma frequently imperfect or obsolete in the male; 
whole wing, including the anal field, closely reticulate. (Agrion 
(=Calbpteryx) holarc.; Hsterlna, Am.; PentaphlBbia, 
Shpho, ethiop.; Vesthlis, indomal.; Neurbbasis, indoaustr.). 
(CALOPTER~GIDB) . . . . . . . . . . . . . . . . . . . . . . . .  AGRPIDE 

13. Antenodal crossveins of the first and second series nearly all cor- 
responding; arculus much closer to the base of the wing than 
to the nodus. (Pseudophsea, indomal.; Dysphsea, mal.; 
Anisoplehra, ind.) . . . . . . . . . . . . . . . . . . . . . . .  EPALLAGIDE 
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Antenodal crossveins of the first and second series not correspond- 
ing beyond the arculus; arculus often nearly as close to the base 
of the wing as to the nodus. (Libellhgo, ethiop.; Rhinocgpha, 
indomal.; Dictbrias, Helihcharis, neotrop.). 

LEBELLAG~NIDE 
14. Antenodal crossveins of the first and second series (i.e. above and 

below the subcostal vein) not corresponding or continuous, ex- 
cept for two greatly thickened ones that extend straight across 
from the costa to the radius; triangles in fore and hind wings 
alike or closely similar in shape and occupying the same posi- 
tion with reference to the arculus in both wings; labial palpi 
two-jointed. (Fig. 298). (Superfamily BSCHNOIDEA) . . . 15 

Figs. 298-301. Odonata 

298. Petalura, base of wings (Needham) Petaluridze. 
299. Libellula, wings. Libellulidae. 
300. Cordulegaster, tip of abdomen of female (Tillyard) Cordulegastridze. 
301. Libellula, head; ant., antenna (Hyatt and Arms) Libellulidze. 

Antenodal crossveins of the first and second series corresponding, 
extending as straight continuous veins from the costa to the 
radius, except sometimes the last one or two; none of these 
crossveins greatly thickened; triangles of fore and hind wings 
markedly different in form and position, placed much nearer 
to the arculus in th_e hind wing than in the fore wing. (Super- 
family LIBELLULOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

15. Eyes clearly separated above, usually by a broad space; anal loop 
absent in hind wing or very imperfectly developed. (Fig. 198). 16 

Eyes meeting above, or separated by a very narrow space; anal 
loop in hind wing clearly formed. . . . . . . . . . . . . . . . . . . . . . . . .17 



16. Female with a well developed ovipositor; two of the crossveins 
between the third and fourth branches of the radius (R3 and 
I&) strongly oblique; anal angle of hind wing of male angu- 
larly produced. (Fig. 298). Very large species. (Petalhra, 
Austr.; Tachbpteryx, holarc.; PhBnes, neotrop.; Uropgtala, 
N. Zeal.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PETAL~~RIDE 

Ovipositor reduced to a pair of valves attached to the eighth 
segment; only one oblique crossvein between the third and 
fourth branches of the radius; smaller species. (Gbmphus, 
Ophiog6mphus, holarc.; Lindania, palzarc.; Erpetogbm- 
phus, Am.; Ictinus, indoaustr.; Austrog6mphus1 austr.). 

GOMPHIDE 
17. Third branch of radial vein (nodal sector) strongly arched below 

the pterostigma; a thickened crossvein (brace vein) present 
just below the base of the pterostigma; eyes almost always 
contiguous for a long distance above. (Anax, cosmop. ;Eschna ,  
widespr.; Gynachntha, neotrop., ethiop., indoaustr.; Basi- 
aeschna, nearc.; AustrophlBbia, austr.) . . . . . . ESCHNIDE 

Third branch of radial vein gently curved; no brace vein; eyes 
just touching or very slightly separated above; ovipositor long. 
(Fig. 300). (Corduleghster, holarc.; Anotoghster, palearc., 
indomal. ; Allogiister, indomal.) . . . . CORDULEG~STRIDE 

18. Triangle in fore wing not shortened, its upper side much more 
than half as long as its basal side; anal angle of wing almost 
always angulated in the male; posterior margin of eye slightly 
lobed at middle. (Cordhlia, holarc.; Somatochlbra, holarc., 
austr.; Macromia, widespr.; Tetragonehria, nearc.). 

C O R D U L ~ I D ~  
Triangle in fore wing greatly shortened, its upper side usually 

less than half as long as its basal side; anal angle of wing rounded 
in both sexes; hind margin of eye evenly rounded. (Figs. 299, 
301). (Libgllula, Leucorrhinia, SympBtrum, holaic.; Phn- 
tala,  cosmop.; Crocijthemis, ethiop., indoaustr.; TrLmea, 
Am. ; Celithemis, nearc.) . . . . . . . . . . . . . . . . LIBELL~~LIDE 

Nymphs l 

I. Body slender, bearing three long tracheal gills attached to the tip 
of the abdomen; these are usually leaf-like in shape and tra- 
versed by conspicuous tracheal tubes (rarely much reduced 

1 The following key will serve as an aid in determining the families, but must not be relied on 
as infallible. 



in some Ccenag,riidz); lateral abdominal gills usually absent. 
(Suborder ZYGOPTERA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Body stout, the abdomen not narrow; without tracheal gills at- 
tached to the tip of the abdomen; the caudal gills concealed in 
an enlargement of the rectum; tip of abdomen bearing three 
spine-like or triangular processes. . . . . . . . . . . . . . . . . . . . . . . . .  . 2  

2. Gizzard with four to eight dental folds. (Suborder ANIS~P-  
TERA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 

Gizzard with sixteen dental folds; yery rare Indian and Japanese 
species. (Suborder ANISOZYGOPTERA). 

EPIOPHLEB~IDE 
3. Mask bearing at least two pairs, and usually with numerous stiff 

bristles or set% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Mask destitute of setz  both on the mentum and the lateral lobes. 6 

4. Median lobe of mask incised; lateral lobes deeply cleft; caudal 
gills with the secondary trachez lying at right angles to the 
gill axis; legs long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LESTIDE 

Median lobe of mask projecting, not incised; legs short or moder- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ate in length. .5 

5 .  Caudal gills stalked, with pointed, leaf-like apical portion. 
PSEUDOSTIGMATIDE 

Caudal gills usually slender, lamellate, held in a vertical plane, 
not clearly stalked, often distinctly constricted. 

C(ENAGR~IDE 
6. Second joint of antennz greatly lengthened, as long as or longer 

than the following together. (Fig. 302) . . . . . . . . . . . . . . . . . . .  7 
Second joint of antennz not noticeably lengthened. . . . . . . . . . .  .8 

7. Median caudal gill flat, much shorter than the lateral ones which 
are triangular in section. . . . . . . . . . . . . . . . . . . . . . . .  AGR~IDAE 

All three caudal gills of approximately the same size and shape. 
SYNL~STIDIE 

8. Caudal gills strongly constricted at the middle. (Fig. 303). 
PROTONE~RIDE 

Caudal gills not constricted at the middle.. . . . . . . . . . . . . . . . . . .  . 9  
9. Abdomen with six or seven pairs of lateral gills; caudal gills 

swollen, sac-like. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 
Abdomen without lateral gills. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .11 

10. Caudal gills mollen, oblong, with sharply pointed tips. 
EPALLAGIDE 

Caudal gill? with the apex broad, not pointed. 
POLYTH~RIDIE 



11. Caudal gills broad and flat, leaf-like. . . . .  MEGAPODAGR~IDE 
Caudal gills not flat; rounded in cross-section and tapering to a 

point . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AMPHYPTERPGIDE 

Figs. 302-311. Odonata, Nymphs 

302. Synlestes, antenna of nymph (Tillyard) Synlestidre. 
303. Isosticta, caudal gill of nymph (Tillyard) Protoneuridre. 
304. Bschnid, antenna of nymph (Howe) Bschnids. 
305. Bschnid, lateral view of head, with labium closed (Howe) Bschnidae. 
306. Tachopteryx, lateral lobe of labium (Kowe) Petaluridae. 
307. Gomphid, antenna (Howe) Gomphidae. 
308. Xschna, lateral lobe of labium (Tillyard) Bschnidae. 
309. Plathemis, labium, open (Garman) Libellulidae. 
310. Libellulid, lateral view of head, with labium closed (Howe) Libellulida. 
311. Cordulegaster, labium, open (Garman) Cordulegastridw. 

12. Antennze seven-jointed; tarsi of all legs three-jointed . . . . . . . .  .13 
Antennze four-jointed (Fig. 307); tarsi of front and middle legs 

two-jointed; mask with flat median lobe; distal margin of 
mentum not cleft . . . . . . . . . . . . . . . . . . . . . . . . . .  G ~ M P H I D E  

13. Labium forming a more or less spoon-shaped mask which covers 
the ventral and sometimes also the front surface of the head 

. .  as far as the antennE (Fig. 310); set= usually numerous. .14 
Labium flat, not forming a spoon-shaped mask for the lower sur- 

. . .  face of the head (Fig. 305), almost always without set=. .16 



14. Lateral lobes of labium provided with a few large and irregular 
teeth on the inner margin that interlock from the two sides 
when closed; the median lobe divided at  the tip by a median 
emargination (Fig. 311); mask extending to the base of the 
antennz . . . . . . . . . . . . . . . . . . . . . . . .  CORDULEGASTRIDE 

Lateral lobes of labium variable in form, smooth, serrate, regu- 
larly dentate or sometimes with a few long teeth, but in the last 
case these do not interlock with those of the other side; median 
lobe triangular,projecting,not bifid oremarginate. (Fig.309). 15 

15. Teeth along inner margin of lateral lobes of labium deep or mod- 
erate, thedentitionalwaysclearlymarked; legs usually long, with 
the hind femora longer than the width of the head; generally 
large species . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CORDUL~IDE 

Teeth on inner margin of lateral lobes of labium usually reduced 
to crenulations or obsolete (in a few forms with long teeth the 
mask is either greatly enlarged (Pantala) or the species are 

. . . . . . . . . . . . . .  very small (Tetrathemin~)) LIBELL~LIDB 
16. Antennae long and slender, the segments longer than wide (Fig. 

304); lateral lobes of labium with a long movable hook (Fig. 
308) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ESCHNIDiE 

Antenna: short and stout, the segments wider than long; lateral 
lobes of labium with a short movable hook (Fig. 306). 

PETAL~RIDE 
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ORDER PLECT~PTERA 

Delicate insects with short, filiform antenna and vestigial mouth- 
parts; abdomen slender, bearing two or three long, many-jointed caudal 
filaments; four wings, usually with very complex venation. Head not 
very freely movable, with the compound eyes and three ocelli present; 
antenna with two large basal joints and a bristle-like, indistinctly 
jointed terminal portion. Prothorax more or less free, small or very 
small; mesothorax large. Fore wings much larger than the hind ones, 
usually with many longitudinal veins and a great number of cross- 
veins; commonly with numerous short longitudinal veins near the 
margin that are not attached at the base; media more complex than in 
other living orders, its anterior, convex branch preserved; hind wings 
often very small or even absent. Abdomen slender, usually cylindrical 
or tapering, with ten segments. Legs weak; tarsi usually with five or 
four joints. Metamorphosis incomplete, the nymph aquatic and pro- 
vided with abdominal gills and three caudal filaments. Aerial form 
emerging from the nymph as a subimago which is similar to the imago, 
but which molts when it transforms to the imago. Imaginal life very 
short. Mayflies. 

Adults 
1. Base of media (M1+2) in fore wing strongly divergent from Cul a t  

base; hind tarsi with four movable joints, or less; if a fifth joint 
is indicatedit is immovably united to the tibia. (Superfamily 
EPHEMEROIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2  

Base of media and Cul parallel a t  base or very weakly divergent; 
tarsi with four or five freely movable joints. . . . . . . . . . . . . . . .  . 5  

2. Subcosta in fore wing concealed in a fold of the wing membrane, 
visible only at  the base; branches of the radius and media ap- 
proximated in pairs; wings dull, translucent; legs of female short 
and weak; tibia and tarsi of male transversely striated; only 
two caudal filaments. (Pa l inghia ,  Anagenbsia, palaarc.; 

. . . . . . . . . . . . . .  Plethogenbsia, indoaustr.) PALINGENIIDE 
. . .  Subcosta completely developed, visible for its entire length. . 3  

3. Wings translucent, subopaque in the male, entirely opaque in the 
female; hind margin of wings without unattached veinlets; legs 
weak, the front pair sometimes long in the male; hind legs al- 
most always short and weak. (Euthypldcia, neotrop., ethiop.; 



Exeuthyplacia, Povilla, ethiop.; Campstirus, neotrop.; 
PolymitBrcys, widespr.) . . . . . . . . . . . . .  POLYMITBRCIDIE 

Wings transparent, shining; margin of wings, especially the hind 
pair, with numerous short unattached veinlets; legs strong, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  functional 4 
4. First branch of cubitus in fore wing simple, not branched, but 

connected with the wing margin by numerous crossveins; fork 
of R2 and Rq in hind wing much longer than its stalk. (Ephbm- 
era,  holarc., indoaustr.; Hexagbnia, 4m., ethiop.; Eatbnica, 
ethiop.; Pentagbnia, nearc.) . . . . . . . . . . . . . .  EPHEM~RIDIE 

First branch of cubitus in fore wing forked; not connected to the 
wing margin by crossveins; fork of Rz and R4 in hind wing 
shorter or no longer than its stalk. (PotamBnthus, holarc. ; 
RhaenBnthus, palzearc., indoaustr.; Potamanthades,  in- 
domal.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  POTAMANTHIDIE 

5. Hind tarsi with four freely movable joints; if with the indication 
of a fifth joint, this is immovably attached to the tibia. (Super- 
family BAET~IDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6  

Hind tarsus with five freely movable joints. . . . . . . . . . . . . . . . .  .10 
6. Subcosta in fore wing fused with the radius or wanting, a t  most 

visible at  the base; wings milky or grayish, with very simple 
venation, the fore wing with only four to seven longitudinal 
veins, with crossveins in only from two to five of the anterior 
spaces; hind wing without or with very few crossveins which 
are restricted to the anterior part; large or medium sized 
species. (Fig. 314). (Oligonetiria, palzearc., neotrop., ethiop.; 
Homonehria,  Lachlania, nearc.; SpaniophlBbia, Nbya, 
neotrop. ; Elassonetiria, ethiop.) . . . . . . .  OLIGONEUR~IDE 

Subcosta in fore wing free, well developed and visible for its entire 
length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .7 

7. Anterior median vein in fore wing (MA) clearly forked. . . . . . . .  .8 
Anterior median vein in fore wing, simple, not forked, although 

behind it are two free veins which are not attached a t  the base 
(Fig. 313); fore wing usually with few crossveins; hind wings 
very small and narrow, sometimes absent, with a t  most two or 
three longitudinal veins. (Claeon, cosmop.; Babtis, widespr.; 
Centrbptilum, holarc.,ethiop.; Callibabtis, Am.). . B A ~ T I D B  

8. Wings milky or infuscated, ciliate on the hind margin; hind wings 
absent, although sometimes present in the subimago; no un- 
attached intercalated veins; frequently with only a few cross- 
veins; small species. (Fig. 316). (Cabnis, widespr. ; Tricory- 



phbdes, Leptbhyphes, dm. ;  Leptohyphbdes, ,neotrop.; 
Tricbrythus, ethiop.). (Including PROSOPISTOMATIDA?) .  
(BRACH Y C ~ R C I D B )  . . . . . . . . . . . . . . . . . . . . . . . .  CAENIDE 

Wings hyaline; hind wings almost always present; wings with 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  numerous crossveins .9  

Figs. 312-318. Plectoptera 

312. Baetisca, wings (Eaton) Baetiscids. 
313. Baetis, wings (Eaton) Baetidze. 
314. Oligoneuria, wings (Eaton) Oligoneuriidse. 
315. Ephemerella, wings (Eaton) Ephemerellidse. 
316. Caenis, wing (Eaton) Caenidse. 
317. Chirotenetes, wings (Needham) Siphluridze. 
318. Atalophlebia, wings (Eaton) Leptophlebiidse. 

9. Second branch of cubitus in the fore wing usually widely separated 
a t  base from the first branch, but lying close to the first anal 
vein; no unattached intercalated veins between the media and 
cubitus and none in front of the posterior branch of the media. 



(Fig. 318). (Thratilus, palaarc., neotrop., indoaustr.; Atalo- 
phlbbia, neotrop., indoaustr.; Habrophlbbia, LeptophlBbia, 
holarc.; Adenophlbbia, ethiop.) . . . . . .  LEPTOPHLEB~IDIE 

Second branch of cubitus in fore wing approximate at  base to the 
first branch, but widely separated from the first anal vein; 
several (usually two) unattached intercalated veins between the 
media and cubitus and also in front of the posterior branch of 
the media. (Fig. 315). (EphemerBlla, Chiton6phora, hol- 
arc. ; DrunBlla, nearc. ; Melanomer611al neotrop. ; Teloga- 
nddes, indoaustr.) . . . . . . . . . . . . . . . . . . .  EPHEMERELLIDE 

10. First and second branches of the cubitus running more or less 
parallel to the first anal vein; Cul and Cug connected by cross- 
veins, but the cubital area without paired crossveins or sinuous 
veins extending to the wing margin; hind wings rounded, with 
numerous long intercalated veins extending to the posterior 
palt of the wing margin; prothorax very small. (Fig. 312). 
(Baetisca, nearc.) . . . . . . . . . . . . . . . . . . . . . . . . .  BAET~SCIDE 

First and second branches of the cubitus very close together at  
base and strongly divergent apically, the second branch much 
shorter than the first and strongly curved backwards towards 

. . . . . . . . . .  apex, hind wings oval; pronotum well developed. .11 
11. Cubital area of fore wing with a number of more or less sinuous 

veins extending from the first branch of the cubitus to the wing 
margin. (Fig. 317). (Amelbtus, holarc., austr.; Chirot6netes1 
SiphlQrus (=Siphlondrus), holarc.; Siphlonisca, nearc. ; Onis- 
cighster, indoaustr.). (SIPHLOSL7RIDB).. . SIPHL~RIDE 

Cubital area of fore wing without oblique sinuous veins extending 
from the first branch of the cubitus to the wing margin, but 
with from two to four straight unattached veins more or less 
parallel to the branches of the cubitus. . . . . . . . . . . . . . . . . . .  .12 

12. Only two unattached intercalated reins in the cubital area of the 
fore wing; if sometimes with a second pair indicated, these are 
short and lie close to the second branch of the cubitus; two or 
three caudal filaments. (AmBtropus, MBtropus, palearc.). 

AMETROP~DIDIE 
Four unattached intercalated veins in the cubital area of the fore 

wing, the longer pair lying close to the second branch of the 
cubitus; two caudal filaments. (Heptagbnia, Epedrus, hol- 
arc.; i ron ,  nearc., Ecdyontirus, palaarc., dm;; Rhithrbgena, 
palearc. ; At6popus, indoaustr.). (ECD YOXFRIDB). 

HEPTAGEN~ID E 
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iYymphs 
1. Abdominal gills visible at  their insertion above or on the sides 

of the abdomen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2  
Gills entirely concealed by a large shield-like prolongation of the 

thorax behind which covers most of the abdomen. (Fig. 319). 
Imago unknown. (Prosopistoma, palaearc., ethiop.). 

PROSOPISTOMATIDE 
2. Mandibles usually very long and extended anteriorly; six or seven 

pairs of plumose gills, the first sometimes much reduced; legs 
stout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

Mandibles very short, not extended anteriorly; gills not plumose; 
legs slender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

3. Mandibles extremely large and projecting far beyond the head in 
front; gills extended dorsally over the abdomen. . . . . . . . . . . .  . 4  

Mandibles much shorter, but slightly projecting in front of the 
head; gills extended laterally, away from the abdomen. (Fig. 
321). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  POTAMANTHIDE 

4. Front with two tubercles anteriorly; mandibles curved outwards 
at  tips; antennae with long cilia. . . . . . . . . . . .  EPHEMERIDE 

Front without tubercles; mandibles curved downwards at  tips; 
antennae without or with short cilia . . . . . . . . . . . . . . . . . . . . . .  . 5  

5 .  Body short and stout; six pairs of similar gills; caudal filaments 
short, the median one shorter than the lateral ones. (Fig. 325). 

PALINGEN~IDE 
Body long and slender; seven pairs of gills, the first pair much 

reduced in size; anal filaments long, of equal length. (Fig. 320). 
POLYMITARCIDE 

6. Body strongly flattened, the head orbicular, or more or less trans- 
verse, the eyes placed on its dorsal surface. . . . . . . . . . . . . . . .  .7 

Body more or less cylindrical, not or very slightly flattened, the 
eyes placed a t  the sides of the head. . . . . . . . . . . . . . . . . . . . . . .  . 8  

7. Gills uniform, extending from the sides of the abdomen; anal 
filaments a t  least as long as the body. . . . . .  HEPTAGEN~IDE 

First pair of gills inserted on the under side of the first abdominal 
segment, the six following pairs extended from the sides of the 
abdomen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OLIGONEUR$DE 

8. Lateral caudal filaments (cerci) fringed on both edges. . . . . . . . .  .9  
. . . .  Lateral caudal filaments ciliated on the inner border only. 11 

9. Seven pairs of gills, inserted laterally a t  the sides of the abdomen; 
sometimes all are filamentous or the first is much reduced and 
the others leaf-like. (Fig. 324). . . . . . . . .  LEPTOPHLEB~IDE 
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Figs. 319-326. Plectoptera, Nymphs 

319. Prosopistoma, nymph (Rousseau) Prosopistomatidse. 
320. Polymitarcys, nymph (Rousseau) Polymitarcidse. 
321. Potamanthus, nymph (Rousseau) Potamanthidse. 
322. Ephemerella, nymph (Rousseau) Ephemerellid~. 
323. Baetis, nymph (Rousseau) Baetidze. 
324. Habrophlebia, nymph (Rousseau) Leptophlebiidse. 
325. Palingenia, nymph (Rousseau) Palingeniidse. 
326. Tricozythus, nymph (Rousseau) CaenidE. 



Five or  six pairs of gills, inserted dorsally a t  t h e  sides of t h e  
abdomen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

10. Six pairs of gills, t h e  first very small, t h e  second greatly enlarged 
a n d  covering t h e  following pairs which bear a long fringe. (Fig. 
326) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C A I ~ I D E  

Five pairs of gills, t h e  last  o r  t h e  last  two pairs not  visible. (Fig. 
322) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EBHEMERELLIDE 

11. Body cylindrical; head ben t  downwards; hind corners of abdomi- 
nal segments no t  produced. (Fig. 323) . . . . . . . . . .  BAETIDIE 

Body more or  less flattened; head horizontal o r  nearly so; hind 
corners of abdominal segments produced backwards t o  form a 
tooth-like projection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12 

12. Claws not  longer t h a n  t h e  tibize. . : . . . . . . . . . . . .  SIPHL~RIDE 
Claws of four posterior legs stout,  as  long a s  their t ib i~e ,  those of 

t h e  front legs bifid a t  t ips. . . . . . . . . . . . . . .  A M E T R O P ~ D I D ~  
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ORDER PLEC ~ P T E R A  

Body soft, of moderate or large size; four membranous wings, usu- 
ally with many veins and numerous crossveins, rarely reduced in size; 
anal area of hind wing large and pleated, usually separated by a notch 
from the rest of the wing. Head broad and flattened: mandibles either 
well developed or much reduced; antenns long, thread-like; three 
ocelli; cerci usually long and many-jointed. Prothorax large, free; legs 
strong, tarsi three-jointed. Nymphs aquatic, commonly with tracheal 
gills; antenns long, much like those of the adults; eyes well developed; 
ocelli present; cerci usually long, many-jointed. Metamorphosis 
slight. Stoneflies, Salmon-flies. 

Adults 
1. Hind wing with an anal lobe (Figs. 327, 330) which is separated 

by a notch or indentation on the outer margin just behind the 
cubital vein (Cuz) ; no meshwork of delicate crossveins on anal 
lobe..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Hind wing with the outer margin entire, not notched; anal lobe 
without meshwork of fine veins. (Fig. 331). (StenopBrla, 
EusthBnia, austr., neotrop.). (Including GRIP0 PTER PGIDB* 
part) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EUSTHEN~IDIE 

2. Anterior coxs closely approximated; mandibles very weakly de- 
veloped; wings with crossveins except in the anal lobe of the 
hind pair, the anal area of the fore pair with two or more full 
rows of crossveins (~teroni i rcys)  . . . . . . .  PTERONARCIDIE 

Anterior coxs widely separated. . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 3  
3. Mandibles reduced to a u-eak blade; clypeus and labrum concealed 

under a frontal shelf; third joint of tarsi much longer than 
the other two together. (Figs. 327, 325, 332). (PBrla, Is6p- 
teryx (=Chlorop&rla)). (Including PERL~DIDB). PERLIDE 

Mandibles well developed, clypeus and labrum not covered by a 
frontal shelf; third joint of tarsi shorter than the other two 
together . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

4. Fore wing with three anal veins, the first one lying very close to the 
second branch of the cubitus. Australian. (TasmanopBrla). 
( I ~ C ~ ~ ~ ~ ~ ~ G R I P O P T E R  ~GIDB,  part.. . AUSTROPERLIDIE 

Fore wing with only two anal veins, the posterior one sometimes 
forked . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .5  



5. Both wings with the radius, media and cubitus connected near the 
middle of the wing by a transverse cord or continuous series of 
transverse veins; usually no crossveins present distal to this. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Fig. 330) .6  

Figs. 327-332. Plecoptera 

327. Isopteryx Perlid-a. 
328. Perla, tarsus. Perlidae. 
329. Perla, nymph (Pictet) Perlids. 
330. Notonemoura, wings. Kemouridae. 
331. Stenoperla, wings (Tillyard) Eustheniid-a. 
332. Perla, wings. Perlidae. 

No such transverse cord near the middle of the wing; distal por- 
tion of wing with crossveins. Australian, neotropica1.- (Lep- 
topBrla, DinotopBrla). (Including GRIP0 PTER YGIDE,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  part) LEPTOPERLIDE 
6. Cerci very short, sometimes reduced to a single joint, never with 

more than ten joints; last anal vein in fore wing forked beyond 
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the anal cell. (Nemoilra, Lehctra). (Fig. 330). (Including 
TB~I'IOPTERPGIDB and L E ~ C T R I D B ) .  . NEMO~RIDE 

Cerci long, many-jointed; both anal veins simple. (COpnia, 
holarc. ; CapnBlla, Capnilra, nearc.) . . . . . . . . . .  CAPN~IDX 

ATymphs 
1. Visible gills present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2  

No visible gills. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
2. Gills present on the thorax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

Gills on the abdomen, but none on the thorax. . . . . . . . . . . . . . . .  . 6  
3. Gills on the thorax and also on the underside of abdominal seg- 

ments 1 and 2, or 1 to 3 .  . . . . . . . . . . . . . . .  PTERONARCIDE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gills present on thorax only. .4 

4. Gills on the underside of the prothorax only. . . . .  NEMO~RIDE 
Gills on all three thoracic segments. . . . . . . . . . . . . . . . . . . . . . . . .  . 5  

5 .  Three pairs of gills in the form of filamentous tufts on the pleurse; 
legs densely fringed with long hairs. . . . . . . . .  .Some PERLIDE 

A pair of tubular gills at  the base of each coxa. 
A few N E M O ~ R I D E  

6. Gills a series of paired latero-ventral abdominal appendages on 
segments 1 to 5 or 1 to 6; large species.. . . .  EUSTHEN~IDE 

Gills a rosette of small filaments surrounding the anus. 
LEPTOPERLIDE 

7. Palpi with the apical joints more slender than the basal ones 
(Fig. 329) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P ~ ~ R L I D I E  

Palpi with the apical joints as stout as the basal ones. . . . . . . . .  .8 
8. Second joint of tarsi very much shorter than either the first or 

third . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N E M O ~ R I D I E  
Second joint not very short. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9  

9. Third joint of tarsi not longer than the first and second together; 
cerci glabrous, as long as the body. . . . . .  Some N E M O ~ R I D E  

Third joint of tarsi twice as long as the first and second together. 
C A P N ~ I D E  

LITERATURE ON PLECOPTERA 
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nois Nat. Hist. Surv., 18, pp. 345-409 (1929). 
KLAPALEK, F. Die Plecoptera. Coll. Zool. Selys-Longchamps, fasc. 4 and 49, 

266 pp., Brussels (1912-23). , 
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ORDER MEGAL ~ P T E R A  

Soft-bodied species with large wings, long a n d  sometimes pectinate 
a n t e n n s  a n d  simple, similar legs. Costal cell with many  transverse 
veins, subcosta a n d  first radius simple, apically fused, the radial sector 
arising near t h e  base; hind wings with t h e  anal space normally large, 
folded fan-like when at rest. Prothorax quadrate. Metamorphosis 
complete; larvze aquatic, living in freshwater streams; predatory, 
mandibulate, possessing lateral abdominal gill-filaments; wings ap- 
pearing in t h e  pupal  stage; no cocoon. 

Adults 
1. Three ocelli present; fourth joint of t h e  tarsi simple, no t  bilobed; 

venation regular, with t h e  crossveins weakly formed, branches 
of t h e  radial sector directed backward; large or  medium sized 
species, 45 t o  100 mm. i n  wing expanse. (Figs. 333, 335). (Ar- 
chichaulibdes, Austr.; Chaulibdes, Neohgrmes, Corgdalis 
(Dobson, Hellgrammite), Am.; Neochauli6des, indomal.; 
HBrmes, Nehromus, ProtohBrmes, Neonehromus, Asia). 

CORYDALIDE 
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Ocelli absent; fourth joint of the tarsi prominently bilobed; some 
of the branches of the radial sector directed forward; medium 
sized species, 20 to 40 mm. in wing expanse. (Fig. 334). (Proto- 
sialis, Am.; Austroslalis, Stenoslalis, Austr.; Sialis, holarc.). 

SIALIDE 

Figs. 333-335. Megaloptera 

333. Corydalis, wings. Corydalidze. 
334. Austrosialis, wings (Tillyard) Sialidze. 
335. Chauliodes, wings. Corydalidae. 

Larvae 
1. Eight pairs of lateral gills; a pair of hooked anal prolegs, but no 

terminal filament . . . . . . . . . . . . . . . . . . . . . . . .  CORYDALIDE 
Seven pairs of lateral gills; no anal prolegs; terminal filament 

present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SIALIDB 

LITERATURE ON MEGALOPTERA 

(See also general papers on Neuroptera) 
BARXARD, K. H. Cape Megaloptera. Trans. Roy. Soc. South Africa, 19, 

pp. 169-184 (1931). 
DAVIS, K. C. Sialididze of North and South America. Bull. New Pork State 

Mus., KO. 68, pp. 442-487 (1903). 
ESBEN-PETERSEN, E. Megaloptera. Gen. Insectorurn, fasc. 154 (1913). 
STITZ, H. Megaloptera. In Tierwelt Mitteleuropas, 6, Lief. 1, pp. XIV 1-2 

(1928). 
WEELE, H. W. Megaloptera. Coll. Zool. Selys-Longchamps, fasc. 5, Brussels 

(1910). 

ORDER RAPHIDI~DEA 

(RAPHIDI~IDEA, EMME,\'~GXATHA, part.) 
Moderate-sized, slender, predatory species with elongate cylindrical 

prothorax; head large, nearly horizontal, mandibles strong, antenn~e 
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long and thread-like; ovipositor long; cerci not developed; wings mem- 
branous, both pairs similar, with numerous forkings, the costal cell 
with crossveins, subcosta not fused with the first radial; legs similar, 
the first pair attached at  the base of the prothorax, tarsi five-jointed. 
Metamorphosis complete; larvze terrestrial. Snake-flies, Serpent-flies. 
A single family. (Inoc6llia, holarc. (Fig. 337); Raphldia, palzearc., 
Am. (Figs. 336,338) . . . . . . . . . . . . . . . . . . . . . . . . . . . . R A P H I D ~ I D ~ E  

Figs. 336-338. Raphidiodea 

336. Raphidia, head and prothorax of female (Albarda) Raphidiide. 
337. Inocellia, head and prothorax of female (Albarda) Raphidiide. 
338. Raphidia, wings (Handlirsch) Raphidiide. 

LITERATURE ON RAPHIDIODEA 

ALBARDA, H. Revision des Raphidides. Tijd. Entom., 34, pp. 65-184 (1891). 
ESBEK-PETERSEN, E. Raphidide. Gen. Insectorurn, fasc. 154, 13 pp. (1913). 
NAVAS, L. Monografia de l'orde dels Rafidiopters. Arch. Inst. Catalans, 

Barcelona, 93 pp. (1918). 
STITZ, H. Raphidiodea. In Tiermelt Mitteleuropas, 6, Lief. 1, pp. XIV 2-4 

(1928). 

ORDER N E U R ~ P T E R A  
(SYXISTATA, part., DICTY~PTERA, part.) 

Small to rather large, slender, predaceous insects with large wings, 
but of slow flight. Head free, vertical, eyes prominent, mouth inferior, 
mandibles strong; prothorax more or less freely movable and promi- 
nent, meso- and metathorax not closely grown together; abdomen 
long and narrow, the first sternite reduced, no cerci; wings similar, 
membranous, no large anal field; when at rest the wings usually lie 
roof-like over the abdomen, longitudinal veins almost always very 



numerous through repeated branching, costal cell almost always with 
crossveins. Metamorphosis complete, larvze terrestrial, aquatic only 
in Sisyr id~,  strongly mandibulate, the mandibles and maxillze special- 
ized for sucking the body juices of the insect prey; pup= in cocoons. 

1. Veins and usually crossveins abundant, radial sector with several 
branches or forkings; wings not covered with a whitish powder. 2 

Veins and crossveins few in number, t,he radial sector a t  most only 
forked; wings covered with a whitish powder; very small, 
slender, pale-colored rare species., of 3 to 10 mm. wing expanse. 
(Superfamily COXIOPTERYGOIDEA). 

CONIOPTER~TGIDIE 
The following subfamilies are distinguished: 

a. Outer lobe of maxilla three-jointed; abdomen with four to six 
pairs of everted ventral pouches; stem of media of fore wings 
usually with two thickenings which bear bristles. (Aleurbp- 
teryx, palzearc.; Conioc6mpsa1 Helicocanis, holarc., austr., 
neotrop.; Heterocbnis, austr.) . . . .  ALEUROPTERYG~NIE 

Outer lobe of maxilla with only one joint; abdomen without ven- 
tral pouches; stem of media of fore wings without thickenings 
bearing bristles. (Conibpteryx, Parasemidalis, widespr.; 
ConwBntzia, holarc.; Nlphas, neotrop.; Semidalis, palzearc., 
Am. ethiop.) . . . . . . . . . . . . . . . . . . . . . .  CONIOPTERYG~NE 

2. Large, stout, showy, moth-like, cursorial species, of 30 to 70 mm. 
wing-expanse; costal aiea not broad, Sc, R and R, not forming 
a distinct triple vein; head small and closely set on the pro- 
thorax; antennce long and filiform, and tapering in both sexes, 
40- to 50-jointed; abdomen of the male terminating in large 
forcipate appendages; ovipositor not exserted (Fig. 339). 
(Superfamily ITHON~IDEA). (Ithane, VBrnia, austr.; 
OliBrces, Calif.; Rapisma, Asia) . . . . . . . . . . . .  I T H ~ N I D E  

Small to large, but not moth-like insects, except the showy Psy- 
chopsidze which have a very broad costal area and distinctive 
triple vein; otherwise differing. . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

3. Antenna never enlarged toward the end, moniliform or filiform, - 
rarely pectinate; Cu usually ending near or before the middle 
of the wing and without a straight longitudinal branch behind 
Cu, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

Antennse a t  least thickly cylindrical, variable in length, usually 
gradually enlarged toward the end, or filiform with clavate end; 
a t  least the discal portion of the wings densely reticulate, Sc 



and R1 apically fused, Cu ending in the apical part of the wing 
and commonly with a long straight branch behind Cul. (Super- 
family MYRMELEOXT~IDES) . . . . . . . . . . . . . . . . . . . . . .  .16 

4. Hind wings not longer than the fore wings, the two eairs similar 
in form and venation. (Superfamily HENEROBIOIDEX) . . 5  

Figs. 339344. Neuroptera 

339. Ithone, Outline of body and wings (Tillyard) Ithonidze. 
340. Mantispa, head and thorax from above. Mantispidae. 
341. Mantispa, raptorial front leg. bfantispide. 
342. Dilar, wings (Handlirsch) Dilaridz. 
343. Mantispa, wings (Handlirsch) hfantispidze. 
344. Chasmoptera, ~ ~ i n g s  (Tillyard) Nemopteridze. 

Hind wings greatly elongate and ribbon-like, often with widened, 
spoon-like ends; he?d usually rostrate. (Fig. 344). (Superfam- 
ily NEMOPTEROIDEA) . (Chasmbptera, Austr. ; Crace, 
pal~earc., ethiop., Austr.; Nembptera, Nlna, palzearc.; Nemo- 
pistha, Nemopterella, ethiop.) . . . . . . . . . .  NEMOPTERIDE 

5 .  Front legs normal, not raptorial. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6  
Front legs strong, formed for seizing prey, their cox% elongate, 

femora robust and spined, and tibize curved to meet femora; 
prothorax usually greatly lengthened; antennze short; wings 
rather narrow. (Figs. 340, 341, 343). Mainly tropicopol. (Cli- 
maciGlla, Drepknicus, S3mphrasis, neotrop.; Dithxia, 
Austr.; Mantispa,cosmop.; EuclimLcia, ethiop., austro-mal.). 

MANT~SPIDE 
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6. Fore wings with two or more branches or R, arising from the 
apparently fused stems of R1 and R,. . . . . . . . . . . . . . . . . . . . . .  7 

Fore wings with all the branches of R, arising from a single 
sector. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

7. Antenne moniliform in both sexes; ovipositor not projecting; 
crossveins few; ocelli absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 

Antenne of male coarsely pectinate; ovipositor exserted; vertex 
with three prominent ocellus-like tubercles; crossveins numer- 
ous; rather small species. Cosmopol. (Dilar (Fig. 342), Lidar, 
Eur.; Nallhchius, Sm.  ; NBpal, Asia) . . . . . . . . .  D I L ~ R I D E  

Figs. 345-346. Neuroptera 

345. Micromus, wings (Tillyard) Hemerobiidse. 
346. Psychopsella, outline of body and wings (Tillyard) Psychopsidae. 

8. Fore wings with three or more branches of the radial sector pres- 
ent, veins Rb and R5 arising separately. (Fig. 345). Cosmopol. 
(Boriompia, DrepanBpteryx, Gayompia, Hemerabius, 
Magalamus, Micramus) . . . . . . . . . . . . . . .  HEMEROB~ID~E 

Fore wings with apparently two radial sectors, one of which is 
R 2+3 and the other R4+5. Widespread. (Eurabius, PsBctra, 
Spadabius, Sympherabius) . . . . . . . . .  SYMPHEROB~IDIE 

9. Rather large, moth-like species, with broad wings, the costal 
area of the fore wings very wide, Sc, R1 and R, closely parallel, 
forming a chitinixed triple midrib and fusing a t  the apical fourth 
of the wing; antenne short; rare, nocturnal species. (Fig. 346). 
(Psychbpsis, Megallsnes, Austr.; PsychopsBlla, Arteri6p- 
teryx, Psychbphasis, ethiop.; Megapspchops). 

PSYCH~PSIDIE 



Not moth-like, wings not broadly rounded, with normal costal area 
and without the above-described prominent triple vein . . .  10 

10. Ocelli present; discal area of the wings with many crossveins, 
marginal area with no crossveins but with many forked vein- 
lets; moderate to large, slender species. TVide~pr.,~ but not 
North American. (Euporismus, (Edbsmylus, Osmylus, 
Porlsmus, Spilbsmylus) . . . . . . . . . . . . . . . . . . .  OSMPLIDE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ocelli absent 11 
11. Humeral crossvein forming a recurrent vein; discal area of the 

wings with a simple graduate series of crossveins, and distinct 
from the costal and marginal areas which have very many 
forked veinlets; Sc and R1 fused near wing-tip; vertex convex; 
antennze moderate in length; rather large, nocturnal species, 
wing-expanse 40 to 75 mm. (Polystechotes, N. Am.). 

POLYST(ECH~TIDE 
No recurrent vein a t  the humeral angle of the wings; discal area 

of the wings not differentiated from the marginal area; antennze 
longer than the head and thorax; smaller species. . . . . . . . . . .  .12 

12. Vertex convex; wing venation relatively simple, radial sector of 
fore wings without definitive accessory veins, Sc and R1 coal- 
esced near tip of wing, costal crossveins not forked, r-m cross- 
vein of hind wings in the axis of the wing; size small, 6 to 8 
mm. in length; larvze aquatic, feeding on freshwater sponges. 
(Fig. 348). Spongilla-flies. (ClimLcia, nearct.; Neurbrthrus, 
Sisyrhlla, palzearct.; Slsyra, holarct.). . . . . . . . . . .  SIS~?RIDE 

Vertex flattened; the single radial sector in the fore wings with 
definitive accessory veins; hind wings with the r-m crossvein 
oblique or transverse; size larger. . . . . . . . . . . . . . . . . . . . . . . .  .13 

13. Costal crossveins not forked, Sc and R1 free a t  the tip, R, swinging 
away from R1, the cell R1 broad and containing many cross- 
veins; wings rounded, not falcate. . . . . . . . . . . . . . . . . . . . . . .  .14 

Costal crossveins forked, cell R1 narrow and almost devoid of 
crossreins, apical portion of the hind margin of the fore wings 
sometimes widely notched, leaving the apex more or less acute 
(the falcate condition); wings and body hairy, especially the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  hind margin of the wings. .15 
14. Wings of nearly equal width, a crossvein placed near base of the 

subcostal cell, less than thirty crossveins in the costal cell before 
the stigma. (Fig. 351). Green lacewings, Stink-flies; the larvze 
are Aphis-lions. Cosmopolitan. (Allochrpsa, Chrysbpa, 

. . . . . . . . . . . . . . . .  Meleama, Nothochrpsa) CHRYS~PIDE 



Fore wings distinctly wider than the hind pair, no crossreins near 
the base of the subcostal cell, more than forty costal crossveins 
before the stigma. (Fig. 349). Austr., Malay. (Apochrgsa, 
Oligochrgsa) . . . . . . . . . . . . . . . . . . . . . . . . . APOCHR?SIDIE 

Figs. 347-351. Neuroptera 

347. Trichoma, outline of body and wings (Tillyard) Trichomatida. 
348. Sisyra, wings (Tillyard) Sisyridse. 
349. Oligochrysa, fore wing (Tillyard) Apochrysidze. 
350. Protobiella, wings (Tillyard) Berothidze. 
351. Chrysopa, wings (Tillyard) Chrysopidse. 

15. Fore wings with Sc and R fused before the wing-tip; peculiar seed- 
like scales often present on some part of the wings. (Fig. 350). 
(Acroberbtha, ethiop., Ind.; Berbtha, indomal.; Isoscellp- 
teron, palearc.; Lomamgia, Am.; Cycloberbtha, austr.). 

B E R ~ T H I D B  
Fore wings with Sc and R not fused apically; hairs of body and 

wings conspicuously long. (Fig. 347). (Stenobi6lla, Tri- 
chbma, austr.). . . . . . . . . . . . . . . . . . . . . . . TRICHOM~TIDB 



16. Wings about one-third as wide as long, costal area wide, marginal 
veinlets forked, subcostal cell with ?any crossveins; antennae 
long, cylindrical. (MyiodLctylus, Osmylops, austr.). 

MYIODACT~~LIDE 
Wings much narrower, the'marginal area a t  least in large part 

closely reticulate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .17 
17. ,4ntennae elongate cylindrical; subcostal area with many cross- 

veins. (Austronfmphes, Nfmphes, Nymphidion, austr.). 
N ~ M P H I D I E  

A n t e n n ~  more or less distinctly clarate, or apically swollen or 
flattened; subcostal cell without crossveins. . . . . . . . . . . . . . .  .18 

18. Antennae about as long as the head and thorax; wings usually with 
an elongate narrow cell immediately behind the point of fusion 
ofScandR1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

Antennae long, slender, strongly clavate apically; eyes usually 
divided into two parts by a groove; no elongate hypostigmatic 
cell differentiated. Widespread, mainly tropical. (Acmonbtus, 
austr.; AscLlaphus, p a l ~ a r c . ;  Colobbpterus, Am.; Hfbris, 
indomal.; Neurbptynx, nearc.; SuhpalLcsa, ethiop., indo- 
austr.; Ululbdes, Am.; Nephonehra, ethiop.). 

ASCALAPHIDE 
19. Antennae weakly clubbed, or flattened a t  tip; hypostigmatic cell 

elongate; body and wings pubescent; weak fliers. L a r v ~  are 
called ant-lions or doodle-bugs. Widespread, mainly tropical. 
(Brachynemhrus, CreBgris, Dendrbleon, FormicBleo, Hes- 
perbleon, MyrmBleon, PalpBres, ProtoplBctron). (MYR- 
M E L E ~ X I D B )  . . . . . . . . . . . . . . . . . . .  MYRMELE ~ N T I D E  

Antennae strongly clubbed; hypostigmatic cell variable; abdomen 
and wings shining; crepuscular, strong fliers, superficially re- 
sembling dragonflies. (Stilbbpteryx, austr.). 

STILBOPTER~~GIDE 
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ORDER M E C ~ P T E R A  

( PASOR PAT& PAA-ORP~ SA,  MECAPT~RA) 
Small or moderate-sized, rather slender, insects with the head 

nearly always prolonged downwards to form a sort of beak. Eyes 
large; ocelli present or absent; mandibles small. Wings usually present, 
almost always long and narrow, similar; radius extensively branched; 
media and cubitus with few branches; crossveins only rarely numerous; 
anal area almost always very small, not separated; wing surface with- 
out scales. A n t e n n ~  long, many-jointed, slender. Prothorax small, 
free; meso- and metathorax similar. Legs long, slender, similar, fitted 
for running; cox= large, pendant and approximate; tarsi five-jointed. 
Abdomen usually slender; cerci small; genitalia of male usually greatly 
swollen, forming a reflexed bulb. NIetamorphosis complete, the larve 
caterpillar-like. Scorpion flies. 

1. Tarsi slender, filiform; the apical joint bearing two claws and not 
capable of folding back on the fourth. . . . . . . . . . . . . . . . . . . . .  . 2  

Tarsi each with a single claw; the apical joint modified for grasp- 
ing, the fifth joint folding back on the fourth; legs extremely 
long and slender, wings usually present. (Bittacus, cosmop.; 
Neobittacus, Kalobitt,acus, PBzius, neotrop.; Harpobitta- 
cus,  Austr.) (BITTACZ;;SIDB) . . . . . . . . . . . . .  BITTACIDE 

2. Wings well developed; female without a distinct ovipositor; labial 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  palpi long. . 3  

Wings vestigial, bristle-like (male) or scale-like (female); small, 
black or very dark colored species. (Bdreus, holarc.). 

BOREIDE 
3. Radial sector and media both with more than four branches; 

radial sector arising close to the base of the wing; media branch- 
ing much before the middle of the wing; wings short and broad, 
with rather dense venation; body depressed; male genitalia 
simple, not forming a bulb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4  

Radial sector or media, or both with four branches or less; radial 
sector arising at  or beyond the basal third of the wing; media 



branching a t  about the middle of the wing; wings long and slen- 
der, with rather open venation; body more or less cylindrical; 
male genitalia enlarged, forming a swollen bulb. (Figs. 353, 
354, 355) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P A N ~ R P I D B  

This family is divisable into three well-defined subfamilies which 
are accorded family rank by some workers. 

Figs. 352-355. Mecoptera 
352. Notiothauma, wings (Crampton) Notiothaumidse. 
363. Panorpa, head, lateral view (Packard) Panorpidze. 
354. Panorpa, head, frontal view (Packard) Panorpidse. 
356. Panorpa, wings. Panorpidse. 

a. First branch of cubitus in fore wing fused with the main stem of 
media for a greater or less distance. . . . . . . . . . . . . . . . . . . . . . . .  b 

First branch of cubitus in fore wing entirely free from the main 
stem of the media; media four branched in both wings; radial 
sector usually with more than four branches. (Panbrpa, pa- 
leare., Am.; Panorpddes, holarc.; Neopanbrpa. Lepto- 
panbrpa, indomal.) . . . . . . . . . . . . . . . . . . . . . . .  PANORPINE 

b. Radial sector three branched; cubitus and main stem of media 
of fore wing coalescent for a considerable distance; small active 
species. (Nannochorista, neotrop., austr.; ChoristBlla, 
austr.) . . . . . . . . . . . . . . . . . . . . . . . . . .  NANNOCHORIST~NB 



Radial sector four-branched; cubitus and main stem of media 
of fore wing touching only at  a point or for a very short distance; 
larger species. (Chorista, Taeniochorista, austr.). 

CHORIST~NE 
4. Ocelli present; wings with very dense and irregular venation, 

the anal area well developed; radius and media coalescent 
on the basal fifth of the wing. (Fig. 352). (Notiothauma, 
neotrop.) . . . . . . .  . . . . . . . . . . . . . . . . . . . NOTIOTHAUMIDE 

Ocelli absent; venation of wings more open and regular, the anal 
area slightly developed; radius and media not coalescent at the 
base of the wing. (MBrope, nearc.) . . . . . . . . . . . MER~PIDE 
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ORDER T R I C H ~ P T E R A  
(PH R Y G A X ~ I D E A )  

Small to medium-sized, slender, flying insects; head freely movable, 
vertical, eyes prominent, ocelli three or none, mandibles vestigial or 
absent, palpi prominent, antennse thread-like, often very long; pro- 
thorax small, free; meso- and metathorax similar; wings more or less 

, clothed with hairs, with many veins and a few crossveins; the hind 
wings often with a folded anal area; wings rarely reduced in size; legs 
similar, cox= pendant and approximate, tibise always with spurs, tarsi 
five-jointed. Metamorphosis complete. Larve  aquatic; usually with 
tufted tracheal gills; more or less caterpillar-like and usually living in 
cases constructed of small objects spun together with silk. Caddis (or 
Caddice) flies; larvze called Caddis worms. 
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Adults 
1. Minute, often brightly colored, moth-like, pubescent species; 

the front wings closely covered with projecting, clubbed hairs; 
marginal fringe of wings very long, that of hind wings longer; 
discal cell of hind wings open or wanting; wings usually very 
long and narrow, more or less pointed; antennze at  most as long 
as the fore wings, usually much shorter and thickened; maxil- 
lary palpi five-jointed, strongly hairy, their last joint neither 
bowed nor ringed; ocelli usually present. (Fig. 359). (Hydrhp- 
tila, Allotrichia, holarc.; Oxyethlra, widespr.; Mortoni6lla1 
neotrop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HYDROPT~LIDE 

Rarely minute species; fore wings without or with solitary, thick- 
ened, projecting hairs; marginal fringe shorter than width of 
wing; antennze almost always longer than the fore wings. . . . .  .2  

2. Ocelli present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  
Ocelli absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

. 3. Maxillary palpi strongly hairy or scaly; tibia1 spurs 1-3-4 or 
2-4-4 . . . . . . . . . . . . . . . . . . . . .  a few SERICOSTOMATIDE 

Maxillary palpi with only weak hairs, not scaly. . . . . . . . . . . . . .  . 4  
4. Last joint of maxillary palpi divided into false ring-joints, 

curved and as long as the third and fourth joints together; 
front tibize without or with two, three, or four spurs. . . . . . . .  . 5  

Last joint of maxillary palpi not ringed, rarely curved, subequal 
to the other joints (palpi absent in some Hydropsychidze). . . 6  

5 .  Hind wings not dilated, in shape similar to the fore wings. (Chi- 
mBrrha, cosmop.; Philop6tamus1 holarc.). 

PHILOPOT~MIDE 
Hing wings with expanded anal angle, much wider than the fore 

wings. (Stenops4che1 indomal.; Parastenops~che, palearc.; 
Pseudostenops~che, neotrop.) . . STENOPSPCHIDE, part 

6. Front tibia with one or no spur; middle tibize with three or two 
spurs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .7 

Front tibize with tm~o or three spurs, middle tibize with four spurs; 
maxillary palpi four- or five-jointed. . . . . . . . . . . . . . . . . . . . . .  .8 

7. Middle tibize widened, their tarsi broadened and armed with stiff 
hairs (see Couplet 8). (Agrypn6tes, holarc.). 

PHRYGAN~IDE,  part 
Middle tibiz simple, normal; maxillary palpi of male three-jointed, 

of female five-jointed, but of similar structure in the two sexes. 
(Anabblia, Sten6phylax, Limnbphilus, HBlesus, ApatLnia, 
holarc.) (Figs. 357, 361) . . . . . . . . . . . . . . . .  LIMNEPH~LIDB 



8. Maxillary palpi five-jointed, the basal two joints very short and 
thick (Fig. 356). (Rhyacbphila, Glossosama, AgapBtus, 
holarc.; Hydrobiasis, PsilochorBma, Austr.). 

RHYACOPH~LIDE 

Figs. 356-361. Trichoptera 

356. Hydrobiosis, wings (Tillyard) Rhyacophilids. 
357. Limnephilus, outline. Limnephilids. 
358. Hydropsyche, wings. Hydropsychids. 
359. Allotrichia, wings. Hydroptilids. 
360. Phyllorheithrus, wings (Tillyard) Calamoceratids. 
361. Limnephilus, wings. Limnephilids. 

Maxillary palpi of male four-jointed, of female five-jointed, the 
joints cylindrical, the second joint not short, the palpi of the 
two sexes similar. (Neurbnia, PhrygLnea, Agrgpnia, holarc.) 

PHRY GANEIDE 
9. Tibia1 spurs 3-4-4; maxillary palpi weakly hairy, five-jointed, 

the first and second joints very small, the last joint ringed and 
curved; antennz thickened. . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 

Usually two, never three, spurs on front t ibiz.  . . . . . . . . . . . . . . .11 



10. Mandibles robust; maxillary palpi with the second joint short. 
(Stenopsychbdes, austr.) (see couplet 5 ) .  

STENOPB PCHIDE, part 
Mandibles slender and sinuous; maxillary palpi with the second 

joint bulbously enlarged internally. (Polycbntropus, Plec- 
trocnamia, Neureclipsis, holarc.; PolyplBctropus, neotrop., 
austr.) . . . . . . . . . . . . . . . . . . . . . . . .  POLYCENTROP~DIDIE 

11. Last joint of the five-jointed, scarcely hairy, maxillary palpi an- 
nulate and arcuate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12 

Last joint of the usually strongly hairy maxillary palpi neither 
ringed nor curved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

12. First vein from the discal cell of the fore wing (anterior branch 
of the radial sector) forked; maxillary palpi long and thin. 
(Fig. 358). (Hydropsgche, Macronbma, cosmop.; Hydro- 
psychbdes, widespr.; DiplBctrona, holarc.; Smicrides, Am.). 

HYDROPS?CHIDB 
First fork (Rz) wanting in both fore and hind wings; first joint 

of the maxillary palpi small. (Psychomgia, Tinbdes, holarc.; 
Lgpe, Metalgpe, palaarc.) . . . . . . . . . . . .  PSYCHOMY~IDE 

13. Both median and discal cells of fore wings present and closed; 
maxillary palpi five-jointed (Fig. 360). (HeteroplBctron, Am.; 
Ganonbma, Am., Ind.; AnisocBntropus, holarc., indoaustr.; 
Calambceras, palaarc.; Phyllbicus, neotrop.; Phyllorhel- 

. . . . . . . . . . . . . . . . . . . .  thrus ,  austr.) CALAMOCERATIDE 
Median cell of fore wings absent. . . . . . . . . . . . . . . . . . . . . . . . . .  . I 4  

14. Maxillary palpi of the male three-jointed, of the female five- 
jointed, of different structure in the two sexes; antenna usu- 
ally thick, hairy andwith large basal joint; wings thickly hairy, 
discal cell present. (BrachycBntrus). . SERICOSTOMATIDIE 

Maxillary palpi of both sexes five-jointed. . . . . . . . . . . . . . . . . .  .15 
15. Discal cell of both wings absent, neuration of the two sexes usually 

different, apical veins few. (Molbnna, holarc., indomal.; 
Ber&a, holarc.; Molannbdes, Beraebdes, palaarc.). 

MOLANNIDE 
Discal cell of fore wings present. . . . . . . . . . . . . . . . . . . . . . . . . . .  .16 

16. Middle tibia with two spurs; discal cell of hind wings almost 
always open or absent, only the upper branch of the radial 
sector forked, only the first apical fork present; joints of maxil- 
lary palpi uniform; antenna long and slender. (LeptBcerus, 
CEcetis, Setbdes, widespr.; Mystbcides, holarc.; LeptocBlla, 

. . . . . . . . . .  Am.; Notanatblica, indoaustr.). LEPTOCERIDE 



Middle tibie usually wit11 four spurs; discal cell of hind wings 
closed, both branches of radial sector of fore wings forked, 
a t  least the first and second apical forks present; basal joint 
of antenne large. (Ner6philus1 nearc.; Psilotrbta, holarc.; 
Odont6cerum1 palzearc.; Marilia, Am.; Barypenthus, 
neotrop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ODONTOCERIDIE 

Larva? 
1. Body campodeiform; head held straight forward, forming a con- 

tinuation of the long axis of the body; abdomen depressed, 
the sutures between the segments deeply impressed; tracheal 
gills usually absent; larve generally not constructing a movable 
case (Fig. 367) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 2  

Body eruciform or suberuciform; the head bent downward a t  an 
angle with the rest of the body; abdomen cylindrical, the 
sutures between the segments feebly impressed; tracheal gills 
usually present; larvze always living in a movable, tubular 
case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 

2. Abdomen greatly wider than the thorax; very minute species with 
all three thoracic segments heavily chitinized above, living in 
portable silken cases which are much larger than the larve. 

HYDROPT~LIDIE 
Abdomen not much wider than the thorax, much larger species 

usually with only the prothorax heavily chitinized. . . . . . . . . .  . 3  
3. Last abdominal segment with a chitinized shield above. 

RHYACOPH~LIDB 
Last abdominal segment without a chitinized shield. . . . . . . . . .  . 4  

4. Mandible with numerous bristles on the outer edge; tracheal gills 
present along the sides of the abdomen; legs very unequal. 

HYDROPSPGHIDIE 
Mandible with only two bristles on the outer edge; tracheal gills 

absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 5  
5 .  Labrum soft, whitish, retractile under the edge of the clypeus. 

(Fig. 367) . . . . . . . . . . . . . . . . . . . . . . . . . . .  PHILOPOT~MIDAZ 
Labrum chitinized, yellowish or brownish. . . . . . . . . . . . . . . . . . .  .6  

6. Claws of legs long and slender (Fig. 362), nearly straight, with 
only one basal spur . . . . . . . . . . . . . .  POLYCENTROP~DIDB 

Claws of legs short, stout, curved. . . . . . . . . . . . . . . . . . . . . . . . . .  .7 
7. Claws with a single basal spur . . . . . . . . . . .  STENOPSPCHIDIE 

Claws of middle and hind legs each with two basal spurs (Fig. 
363) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PSYCHOMY~IDE 



8. Labrum with a transverse row of many stout bristles before the 
middle; tracheal gills filamentous . . . .  CALAMOCERATLDE 

Labrum not thus armed, usually with scattered bristles on the disc 
and several pairs of spines on the front margin . . . . . . . . . . . . . .  9 

Figs. 362-367. Trichoptera, Larvce 

362. Phylocentropus, tarsal claw of front leg (Krafka) Polycentropodidae. 
363. Timeodes, tarsal claw (Rousseau) Psychomyiids. 
364. Psilotreta, dorsal view of metathorax showing chitinous plates. (Krafka) 

- Odontocerids. 
365. Leptocella, front leg. a, coxa; b, trochanter; c and d, femur. (Krafka) 

Leptocerid~. 
366. Arctecia, anterior view of prothorax in section showing prosternal horn 

(Krafka) Sericostomatidae. 
367. Philopotamus, larva (Rousseau) Philopotamidae. 

9. Labrum much longer than broad. Pronotum and mesonotum 
chitinized; metanotum with four chitinized plates (Fig. 364). 

ODONTOCERIDE 
Labrum much broader than long; upper side of thorax not as 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  above..  10 
10. Body suberuciform; mesonotum generally soft like the metano- 

tum, rarely with two small chitinous plates; abdominal con- 
strictions well marked; lateral gills on segments 2 to 7 covered 
with black hairs. Larval case tubular, open a t  both ends, 
straight or but little bent; living in tranquil water. 

PHRY G A N ~ I D E  
Body cruciform; mesonotum generally entirely corneous, some- 

times with only chitinized plates or rarely entirely soft; gills 
not pubescent with black hairs. . . . . . . . . . . . . . . . . . . . . . . . .  . l l  



11. Mesonotum entirely corneous; metanotum with three pairs of 
chitinous plates; middle legs stouter and longer than the hind 
ones: gills nerer with black hairs. . . . . . . . . .  LIMNEPH~LIDE 

&(resonoturn not entirely corneous; metanotum generally soft; 
middle legs not longer than the hind ones. . . . . . . . . . . . . . . . .  .12 

12. Femur of hind leg divided into a short basal and long apical piece 
(Fig. 365); right mandible without inner bristles; no accessory 
bristles on back of mandibles . . . . . . . . . . . . . .  LEPTOCERIDIE 

Femur not divided. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .13  
13. Prosternum with a horn or spine that projects downward between 

the front cox= (Fig. 366) . . . . . .  Some SERICOSTOMATIDE 
Prosternum unarmed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .14  

14. First abdominal segment with three nipple-shaped protu$erances, 
one above and one a t  each side. . . . . . . . . . . . . . . . . . . . . . . . . .  .15 

First abdominal segment narrower than the following ones and 
without such protuberances. . .  Some SERICOSTOMATIDE 

15. Body slender; claws of anal prolegs small, simple. 
M O L A N N I D ~  

Body robust; claws of anal prolegs stout, formed of two or three 
large superimposed hooks . . .  .Some SERICOSTOM~TIDE 
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ORDER LEPID~PTERA 

(GLOSSATA) 
Rather large, sometimes small, or very large insects; wings and body 

thickly clothed with scales that form a color pattern, the wings opaque, 
with the venation obscured by the scales; scaly covering rarely re- 
stricted to certain portions of the wings or absent in a very few un- 
usual forms; wings very rarely absent. Antennze long, many-jointed, 
variously modified, filiform, pectinate or clubbed; ocelli sometimes 
present. Mouthparts suctorial, frequently vestigial or absent, when 
not in use coiled under the head; the maxillze incorporated into an 
unjointed tongue; mandibles absent, except in a few primitive forms; 
palpi usually well developed, the labial ones generally larger than the 
maxillary. Prothorax small; wings large, membranous, similar, the 
fore pair somewhat longer; venation complete, but not complex, few 
crossveins. Legs similar, tarsi ordinarily five-jointed, h-o cerci. Meta- 
morphosis very great; larvze with biting mouthparts, usually cater- 
pillar-like, and with paired false-legs on some of the abdominal seg- 
ments in addition to three pairs of thoracic legs; l a r v ~  almost always 
plant-feeders. Moths, Butterflies and Skippers. 
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Adults 
1. Fore and hind wings (if wings are absent or greatly reduced in 

size, see couplet 169) with four or five radial veins, rarely with 
three, Sc and RI separate (Fig. 374); wings of similar shape, 

Figs. 368-374. Lepidoptera 

368. Noctua, wings (Forbes): Sc, subcosta, R, radius, M, media, Cu, cubitus 
(their branches indicated by numbers), A, 2 8 ,  3 4  anal veins; cell, 
discal cell. Koctuids. 

369. Portion of bleached wing membrane, showing attachments of three scales 
and numerous acules. 

370. Danais, head in frontal view: a, base of antenna; e, eye; p, base of pro- 
boscis. Danaidae. 

371. Hamadryas, head, prothorax and part of mesothorax (Scudder) Nym- 
phalids. 

372. Crambus, lateral outline of body (Fernald) : m, maxillary palpus; 1, labial 
palpus. 

373. Scales from the wings of various Lepidoptera (Scudder). 
374. Micropteryx (Forbes) : Sc, subcosta; R, radius; At, media; Cu, cubitus; 

A, anal (their branches indicated by numbers); hum, humeral cross- 
vein; udcv, upper discocellular vein (radio-medial crossrein); ldcv, 
lower discocellular vein; i, intercalated cell; ac. c, accessory cell. 
hlicropterygidze. 

more or less pointed a t  tip, with ten or more reins, the mem- 
brane with minute spines (Fig. 369); fore wings with a thumb- 



like lobe a t  basal angle (jugum); a spiral proboscis never de- 
veloped. (Suborder JUGATB) (MICRO PTER YGISA, HOM- 

. .  OIVE~?RA, ARCHILEPID~PTERA, ZEL-GL~PTERA). . 2  
Fore and hind wings dissimilar in shape and venation, hind wings 

with Sc and R1 fused a t  least a t  tip (not to be confused with Rs 
which is usually the only free radial vein (Fig. 368)), rarely two 
free radial veins present, a t  most six veins arising from the cell; 
jugum and mandibles not developed. (Suborder FRENATB) 
( HETEROA'E~RA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8  

2. Wings usually hardly wider than the fringe of hairs on their hind 
margin; small species, wing-expanse about one-half inch; tibial 
spurs usually present; jugum usu?lly minute, frenulum pr:sent. 
(Superfamily MICROPTERYGOIDEA). (MICROJUGATA, 
JUGOFREA- ATE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

Rings ample, fringe narrow; larger species, wing expanse about 
one to nine inches; tibial spurs usually wanting; jugum usually 
underlappirg the hind wing, n? frenulum. (Superfamily 
(HEPIALOIDEA) . (MACROJCGA TA) . . . . . . . . . . . . . . . . .  . 5  

3. Middle tibie without spurs, but with an apical group of bristles; 
functional mandibles present; Sc forked near middle. (Epi- 
martf r ia ,  No. Am.; Micr6pteryx (=Erioc6phala) (Fig. 374), 
holarc.; Sabatinca, Austr.). (ERIOCEPHALIDB). 

MICROPTERPGIDE 
Middle tibie with one or two spurs; mandibles \-estigial or want- 

ing; Sc simple or forked near tip. . . . . . . . . . . . . . . . . . . . . . . . .  .4  
4. Middle tibia3 with one spur; Sc forked near tip, at  least in fore 

wing; jugum large, overlapping the hind wing; scales not scal- 
loped nor coarsely striated. (Mnem6nica) holarc.; Eriocrhnia, 

. . . . . . . . .  holarc.; Neopsehstisll indomal.) ERIOCRAN%IDE 
Middle tibia3 with two spurs; Sc simple; jugum much reduced, 

underlapping the hind wing; scales with scalloped border and 
coarse striation. (Mnesarchha, ,4ustr.). 

MNESARCHEIDE 
5 .  R1 arising near base of wings, discal cell containing a large inter- 

calated cell formed by the basal petiolate branch of the media, 
i .e .  three cells present (Fig. 375). . . . . . . . . . . . . . . . . . . . . . . . .  .6  

R1 arising near middle of wing, discal cell undivided or containing 
a single medial vein. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 7  

6. Hind wing with two anal veins; third discal cell pointed (Fig. 375). 

1 The genus Neopseustis with broad wings, having the jugum reduced or vestigial, has re- 
cently been regarded as a distinct family. . . . . . . . . . . . . . . . . . . . . . . .  .NEOPSEUSTIDE 
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(Heplalus, cosmop.; Sthenbpis, PhLssus, ~videspr.; ChLra- 
gis, austr., S. Afr.; LBto, austr., S. dfr.; Porina, austr., Pata- 
gonia; DLlaca) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HEPI6LIDE 

Hind wing with one short anal vein; third discal cell blunt. (Pro- 
tothebra,  S. Afr.) . . . . . . . . . . . . . . . . .  .PROTOTHE~RIDE 

7. Tibial spurs present (Fig. 377). (An6moses, austr.). 
A N O M O S E T I D ~  

Tibial spurs absent (Fig. 376). (Palboses, austr.). 
P A L ~ O S E T I D E  

Figs. 375-377. Lepidoptera 

375. Phassus, wings (Hampson) Hepial id~.  
376. Paleoses, wings (Turner) Palzosetidzs. 
377. Anomoses, wings (Turner) Anomosetids. 

8. Antennze simple or variously modified (Figs. 378, 379, 380), only 
rarely swollen a t  the tip, and in such cases a frenulum is present; 
most forms with a frenulum; the subcosta of the hind wing either 
relati~ely little arched at  the base or there is a large area be- 
tween it and the fore margin of the wing; wings a t  rest over- 
lapping the abdomen, sloping roof-like against the sides, or 
horizontally outspread; body relatively stout. Moths. (HET- 
E R ~ C E R A )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9  

Antennze knobbed a t  the tip, or thickened a little before the tip 
(Figs. 431, 432), without pectinations, projecting processes or 
conspicuous arrangements of hairs; hind wings without a frenu- 
lum, but with the Sc strongly arched forward a t  the base; 
at  least the fore wings ere5t when a t  rest; no ocelli. Butterflies 
and Skippers. (RHOPALOCERA) . . . . . . . . . . . . . . . . . . . . .  154 

9. Wings, especially the hind ones, deeply cleft, or divided into 
plume-like divisions (Figs. 384, 385); legs very long. Feather- 
wing moths. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 



Wings entire, not cleft nor divided into finger-like divisions, rarely 
. . . . . . . . . . . . .  (Gelechiidz) the fore wings moderately cleft. .12 

10. Wings divided into two to four divisions. . . . . . . . . . . . . . . . . . . .  . I 1  
Each wing divided into six plumes; small, silvery white moths. 

. . . . . . . . . . . .  (Orneades, widespr.) (Fig. 384). O R N E ~ D I D I E  

Figs. 378-385. Lepidoptera 

378. Plumose antenna of moth (Duncan). 
379. Pectinate antenna of moth (Duncan). 
380. Melittia, head, in lateral view (Beutenmiiller) Bgeriidze. 
381. Bernbecia, middle leg (Beutenmiiller) Bgeriidze. 
382. Melittia, wings (Beutenmiiller) Bgeriidze. 
383. Pterophorus, wings (Berlese) Pterophoridze. 
384. Orneodes, wings (Berlese) Orneodid~. 
385. Platyptilia, wings (Fernald) Pterophoridze. 

11. Fore wings divided into two plumes, rarely four, hind wings into 
three; small, delicate moths, usually prettily colored. ( 0 x 4 ~ -  
tilus, cosmop.; Platyptilia, cosmqp.; Pter6phorus1 wide- 
spr.). (Figs. 381, 385, 404). ( A L U C I T I D a ) .  

PTEROPH~RIDE 
Each wing divided into two plumes. (Cen6loba1 indomal., austr.) 

(See couplet 43d) . . . . . . . . . . . . . .  OXYCHIR~TID~E,  part 
12. Underside of hind wing with a double series of enlarged and di- 

vergent scales along the cubital vein; tibiae exceptionally long, 
thin and with long spurs. (Agdistis, palaearc., ethiop.). 

AGD~STIDE 
Underside of wings without such specialized scales. . . . . . . . . . .  .13 



13. Wings in large part transparent and usually devoid of scales, ex- 
cept on margins and veins; fore wing narrow, a t  least four 
times as long as wide; inner margin of fore wing and costal 
margin of hind wing with a row of recurved, interlocking 
spines; Sc of hind wings close to cell and to next vein, hidden in 
a fold and apparently absent; frenulum well developed; ocelli 
present; wasp-like, day-flying moths (Figs. 380, 381, 382). 
Clear-wing moths. (ParanthrBne, widcspr.; Trochilium, 
holarc., ethiop. ; Egbria,  cosmop.). (SESIIDB). 

EGER~IDE 
Wings scaled throughout, or if clear, the fore wings are triangular; 

wings not interlocking by series of spines; Sc of hind wing pres- 
. . . .  ent, though sometimes close to or in part fused with R. .14 

14. A n t e n n ~  thin, swollen at  tip to form a more or less distinct club, 
as in the butterflies, oreven recurved a t  tip, as in the skippers. 15 

Antenntz variously modified, if swollen subapically or toward 
. . . . . . . .  the middle they gradually taper on distal portion. . l 8  

15. Fore wing with some branches of R stalked. . . . . . . . . . . . . . . . .  .16 
Fore wing with all veins arising from discal cell, medial stem re- 

duced; both wings with first anal vein lacking; eyes not ciliated; 
male alone with frenulum (see couplet 155). (EuschBmon, 
austr.) . . . . . . . . . . . . . . . . . . . . .  .Males of EUSCHEM~NIDE 

16. Fore wings with M2 arising nearer M3 than MI. . . . . . . . . . . . . .  .17 
Fore wings with MZ arising midway between Ml and M3, or closer 

to MI; hind wings with first A wanting. African. (Apopr6- 
genes, Pempheg6stola) . . . . . . . . . . . . . .  APOPROGENIDE 

17. Both wings with first A present, discal cell small and closed; pro- 
boscis developed. (CBstnia, neotrop.; Synbmon, Austr.). 

CASTN~IDE 
Both wings with first A reduced; discal cell open; probos~is vesti- 

gial. (TBscina ( = Neoccistnia, India)). (NEOCASTNIIDB). 
TASC~NIDE 

18. Hind wings with three anal veins (if less than three anals, small 
species with narrow wings, the hind pair with reduced venation 
and bearing a long fringe of hairs on the hind margin almost 
as wide as, or wider than, the wing, and the tibia1 spurs more 
than twice the width of the t i b i ~ ) ;  fore wings usually with first 
anal vein complete, i.e. usually two anal veins reaching the 
margin. (MICROFRENATB). . . . . . . . . . . . . . . . . . . . . . . .  19 

Hind wings with two anal veins, rarely with one, in addition to 
a possible unthickened fold in the membrane, or in the Aus- 



tralian genus Oxyrhirota both wings lack all anals; wings 
almost never very narrow, the hind wing not more than half 
longer than wide, except rarely in large species when a tail-like 
projection is developed, and not long-fringed; fore wings usu- 
ally with but one complete anal vein, when accessory cell is 
present i t  is not completely contiguous with the discal cell (if 
accessory cell is completely contiguous refer to couplet 109, 
Cecidosid~). (MACROFRENATB) . . . . . . . . . . . . . . . . . . .  .43 

19. Hind wings with veins Sc + R1 and R, widely separate beyond 
discal cell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Hind wings with veins Sc + RI and R, fused or very closely parallel 
for a greater or less distance between the end of the discal cell 
and the tip of the wing, the base of R sometimes evanescent. 
(If R1 of fore wing is _as long as cell, see Drepanidse, couplets 
65,81, 95). (PYRALIDIDB, s. lat.) . . . . . . . . . . . . . . . . . . .  .79 

20. Hind wings ribbon-like, with a long apical tail (Fig. 386). (Hi- 
mantBpterus, Semidptila African). HIMANTOPTERIDE 

Wings normal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
21. Hind wings with veins Sc + Rl and R, fusing to near the end of 

the discal cell, or fusing beyond the middle of the cell, or these 
veins coincident throughout. . . . . . . . . . . . . . . . . . . . . . . . . . .  .22 

Hind wings with veins Sc + R1 and R, separate from the base, or 
fusing only a short distance along the discal cell, the fusion 
located a t  the base or before the middle of the cell, or some- 
times connected by a bar.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .23 

22. Proboscis well developed; wings thinly scaled, translucent; hind 
wings with basal part of R represented as a spur in the cell, 
or entirely lost. (Acolbithus, PyromBrpha, Am.) (see coup- 
let 45). (2 YGB NIDB,  of authors). . PYRBM~RPHIDAZ, part 

Proboscis obsolete; hind wings with Sc+ Rland R,separate in part; 
wings heavily and loosely clothed with soft scales, mixed with 
curly hair in the northern species; hind wings (in American 
species) with R,free a t  base. Flannel moths. (Nbrape, Mega- 

. . . . . . . . . . . . . . . .  lopgge). (LAGOIDB) MEGALOPEGIDE 
Proboscis and pa1piabsent;veins Sc + R1andR,coincident through- 

. . . . . . . .  out. (EngyBphlebus, ethiop.) ENGYOPHLEBIDE 
23. The fringe on the anal angle of the hind wings not or but slightly 

longer than elsewhere; tibial spurs a t  most about as long as the 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  width of the tibice. .24 

The fringe on the anal angle of the hind wings distinctly longer 
than elsewhere; tibial spurs more than twice the width of the 



tibize; when the accessory cell is present its longest side is con- 
tiguous with the discal cell. (TINEOIDEA) . . . . . . . . . . . . . .  97 

24. Fore wings with accessory (radial) cell. . . . . . . . . . . . . . . . . . . . .  .25 
Radial cell not formed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 

25. Mouthparts vestigial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .26 
Mouthparts usually developed, with scaled proboscis; tibia1 spurs 

long; small to minute moths. (TINEOIDEA) . . . . . . . . . . . .  97 

Figs. 386-390. Lepidoptera 

386. Kimantopterus, hind wing (Westwood) Hiinantopteridze. 
387. Prionoxystus, wings (Cornstock and Needham) Cossidse. 
388. Bombyx, wings. Bombyeidse. 
389. Metarbela, wings (Hampson) Metarbelidae. 
390. Simaethis, wings (Spuler) Glyphipterygidze. 

26. Tibia1 spurs short or wanting;large moths, except Epipyropid~. 27 
Hind tibize with two pairs of spurs; small species, 9-18 mm.; 

R 4-branched; Q wingless. (Talaepbria, cosmop.; Solenbbia, 
holarc. ; LC ffia, palzearc.) . . . . . . . . . . . . . . .  TALBPOR~IDE 

27. Fore wings with some branches of R stalked; accessory cell ex- 
tending beyond the discal cell; body heavy, or wings ample. .28 

Fore wings with no stalked radial branches; accessory cell not 
extending beyond the discal cell; antennze bipectinate in both 
sexes; small moths, l a r v ~  living on Fulgorid~. (Epipprops, 
indoaustr., Am.). . . . . . . . . . . . . . . . . . . . . . . . .  EPIPYR~PIDAZ 



28. Wings strong and more or less lanceolate; body heavy and sur- 
passing the hind wings; median cell and strong medial stem 
nearly always present in discal cell of each wing; l a r v ~  borers. 
Carpenter moths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .29 

Wings ample, the subtriangular fore wings about half longer than 
wide and with the tip more or less acute, the hind pair with 
nearly straight end; abdomen not extending beyond the hind 
wings; mainly South American. (DLlcera, Acraga, S. Am.; 
DalcQides, Pinc6nia1 Ariz.). (ACRAGIDB). 

DALCERIDE 
29. Fore wings with first and second anal veins free, or first anal ' 

wanting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Fore wings with first and second anal veins connected by a cross- 

vein near the margin. (Givira) . . . . . . . . . . . . .  HYPOPTIDB 
30. Fore wings with first anal vein present . . . . . . . . . . . . . . . . . . . . .  .31 

Fore wings with first anal vein absent. . . . . . . . . . . . . . . . . . . . . .  .33 
31. Frenulum present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 

Frenulum absent. (RatLrda, indoaustr.). . . . . . .  RAT~RDIDE 
32. Hind wings with R, and MI widely separate; palpi very short. 

(Zehzera (2. pyrina, Leopard moth, holarc., ind.), Phragma- 
t&cia, pal~arc . )  . . . . . . . . . . . . . . . . . . . . . . . . . . .  ZEUZERIDE 

Hind wings with R, and M2 stalked beyond apex of discal cell or 
close together; palpi upturned to middle of front (Fig. 387). 
(C6ssus (=T~$panus), cosmop., Prionoxfstus). 

C~SSIDE 
33. Frenulum present. (Argyr6typus1 Chryd typus ,  Madagascar). 

(CHRYSOTYPIDB) . . . . . . . . . . . . . . . .  ARGYROT~PIDE 
Frenulum absent; tropical distribution (Fig. 389). (MetarbBla; 

Teriigra; SalLgena). (ARB~LIDB, IIOLL~NDIDB, TER- 
AGRIDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  METARBELIDE 

34. Frenulum absent or vestigial, humeral angle of hind wing more or 
less expanded; Mz of fore wings arising midway between MI 
and Ms or closer to MI; ch~tosema absent; moderately large 
moths with broad hind wings. . . . . . . . . . . . . . . . . . . . . . . . . . .  .35 

Frenulum present (if absent in moths of small size with narrow 
. . . . . . . .  and more or less oblong wings, refer to couplet 90) 37 

35. Fore wings with radial branches R2+3+4+5 united on a common 
stalk; hind wings with Sc and R connected by a bar (Fig. 388). 
(See couplet 64) . . . . . . . . . . . . . . . . . . . . . . . . . .  BOMB?CIDIE 

Fore wing with radial branches R4+5 stalked independently 
. . . . . .  of R I + ~ ;  hind wings with Sc and R free beyond base. .36 



36. The five branches of R very long, occupying more than one-third 
the apical edge of the wing, only R3 and R4 on a short stalk, 
the other radial branches free; wings large. (Chrysopbloma, 
~ c t r o p a ,  ethiop.). (ECTROPIDB) . . CHRYSOPOL ~ M I D E  

Radial branches occupying one-fourth of the apical edge of the 
fore wings, &+3, or R4+5, or R3+4+5 stalked, tip of fore wings 
extended and rather pointed, the apical margin sinuate. Ameri- 
can, mostly neotropical. (See couplet 67) . . MIMALLoNIDB 

37. Fore wings with Ma arising midway between MI and M,, Ma and 
Cul united for a considerable distance beyond the discal cell, 
%,3,4,5 united, and first A absent; hind wings with Sc free from 
R, from base, and first A evanescent on basal half. (See coup- 
let 56). (Phryganidia, Cal.). . . . . . . . . . . . . . . . . .  DIOPTIDE 

Fore wings with Mz arising closer to M3 than to MI, thus causing 
the cubitus to appear four-branched. . . . . . . . . . . . . . . . . . . . .  .38 

38. Hind wings very small, with Sc and R separate beyond the base; 
hind tibize with strong middle and apical spilrs; antenn;~ di- 
lated apically; chsetosema absent. African. (Charidea, Tobsa). 

CHABIDEIDE 
Hind wings with Sc and R connected Fy a bar, or by fusion before 

the middle of the discal cell. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .39 
39. Fore wings with all five branches of the radius arising from the 

discal cell. (Hybl&a, nearc.) . . . . . . . . . . . . . . . .  HYBLBIDB 
Fore wings with some of the radial branches absent or coalesced 

beyond the end of the discal cell. . . . . . . . . . . . . . . . . . . . . . . .  .40 
40. Fore wings with first and second anals connected by a crossvein, 

or fusing before the tip. (Fig. 391). Bagworm moths. (See 
couplet 46). (PachythBlia, pdzearc.; Fhmea, palzearc.). 

PS?CHIDIE, part 
Fore wings with first and second anals not connected, nor apically 

fusing, or 1A absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .41 
41. Proboscis well developed; chzetosema present; antenne dilated 

or pectinate in the male. (Cyclbsia; Gingla; Campylddek; 
Erhsmia; Z y g h a ,  palzearc.; Prbcris, pal~arc. ,  indoaustr. ; 
Chalcasia; Bgliiope) . (Including CHALCOS I IDB)  . 

ZPGBNIDB 
Proboscis and palpi much reduced . . . . . . . . . . . . . . . . . . . . . . . . .  42 

42. Fore wings with Rs, R4 and Rg stalked or united. (Sabine; Pho- 
bBtron; Ehclea; Adonbta; Prolimacddes; Heteroghea, pa- 
lzearc.; dpoda). (COCHLID$IDB, HETEROGEAY?IDB, LIM- 
AC~DIDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EUCLEIDB 



Fore wings with only three simple branches of the radius, all aris- 
ing from the cell. (Heterbgynis 3, S~mLbrachys 3 ,  S. Eur.). 
(See couplet 170). (EPICATO PTER YGIDB). 

HETEROGPNIDE 
43. Antennze thickened, spindle-shaped, sometimes hooked or re- 

curved at the tip, the joints usually carinated beneath, some- 
times pectinated; hind wings with Sc and R, connected by a 
strong crossvein near the middle of the discal cell, then extend- 
ing closely parallel to the end of the cell or beyond; proboscis 
and palpi present; chzetosema absent; stout, often large moths, 
with rather narrow wings, the hind pair much shorter than the 
fore wings. Hawk moths, Humming bird moths. (Phlegeth6n- 
tius (= Protopcirce); Sphinx (= Hylbicus), cosmop.; HBmaris 

Figs. 391-393. Lepidoptera 

391. Solenobia, wings (Spuler) Psychidre. 
392. Harrisina, wings (Jones) Pyromorphidae. 
393. Hemiceras, wings (Hampson) Notodontidre. 

(= H~morrh&gia),holarc.; Smerinthus, Celgrio (= Deil6phila), 
cosmop.; Macroglbssa; Acherbntia, holarc., ethiop. (A. 
htropos, Death's head moth)). . . . . . . . . . . . . . . .  SPH~NGIDIE 

Antennae simple, thin, serrate, or pectinate, rarely swollen gradu- 
ally near apex; wings proportionally larger; hind wings with 
Sc and R, rarely connected by a strong crossvein, and if so, 
strongly divergent beyond it. .......................... .44 

44. Fore wings with one or two anal veins. . . . . . . . . . . . . . . . . . . . .  .45 
Fore wings with no anal veins. (Oxychirdta, Austr.). See couplet 

11) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OXYCHIR~TIDE 
45. Fore wings with two distinct free anal veins. (Harrislna (Fig. 

392)). (See couplet 22) . . . . . . . . . .  PYROMORPHIDAE, part 
Fore wings with the anal veins more or less fused, or with but 

one compleie anal vein. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .46 



46. Fore wings with the anal reins more or less fused or connected 
by a crossvein so as to end as a single vein. (Eurycpttarus, 
Thyridbpteryx). (See couplet 40). . . . . . . .  PS?CHIDIE, part 

Fore wings with a single complete anal vein, i.e. 28,  the first 
anal always reduced, a t  most represented by a fold, and the 
third anal short or wanting, generally connecting with the 
second anal so that the latter appears to have a basal fork. .47 

47. Fore wings with M2 arising from the middle of the end of the 
discal cell, or in front of the middle, i.e. the cubitus apparently 
three-branched . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48 

Fore wings with M2 arising behind the middle of the discal cell, 
i.e. the cubitue apparently four-branched. . . . . . . . . . . . . . . .  .73 

48. Hind wings with Sc strongly angled, or rarely swollen and sinuous, 
a t  the base, usually with a strong humeral brace-vein at  the 
bend, thence very close to or fusing with R, for a greater or 
less distance along the cell; palpi and proboscis well developed; 
chzetosema present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .49 

Hind wings with Sc and R, fused from base to beyond the middle 
of the wing, swollen at  base, then rapidly diverging; rather 
small, very slender species, with finely scaled wings, the Iore 
pair narrow, the hind pair broad; the apparent three-branching 
of the cubitus of the fore wings due to the absence of M2 and Ma. 
(See co~~plet  90) . . . . . . . . . . . . . . . . . . . . . .  LITHOS~IDE, part 

Hind wings with Sc straight or gently curving at  base, separate 
from Rs, no connecting bar present; proboscis often weak or 
undeveloped; chzetosema weak or absent. . . . . . . . . . . . . . . . .  .55 

49. Antenn~e dilated toward tip; eye? hairy and cilia,ted. (Semattira, 
Madagasc.; AnurLpteryx, Am.). (MA NIDI IDa) .  

SEMAT~RIDE 
Antennze slender ,or feathered, if dilated toward tip the eyes are 

bare. (GEOMETRIDB, s. lat.) . . . . . . . . . . . . . . . . . . . . . . .  .50 
50. Eyes small and, oval. (BrBphos, holarc.; ErLnnis, holarc.). 

(MONOCTENIIDB) . . . . . . . . . . . . . . . . . . . . . . .  BREPHIDB 
Eyes round and usually large. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .51 

51. Hind wings with Mg reduced or absent, the cubitus apparently 
three-branched. (Macsria (=Xemiothisa), widespr. ; Bohrmia, 
cosmop.; SelidosGma, cosmop.; Gebmetra, ho1arc.;-AbrLxas, 
holarc., ind.; Camp&% ( = -&fetroccimpa), holarc. ; Ennomos 
(=EugBnia), holarc.; Palehcrita (P. uern$ta, (Spring canker- 
worm)). (BOARMIIDB, SELID0SE:MATIDB). 

G E O M E T R I D ~ ,  $. str. 



Hind wings with Mz well developed, the cubitus apparently four- 
branched. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .52 

52. Mz of hind wings and often of both pairs arising very close to MI. 
(Chlorissa (=Nembria), wide,spr., Euchlbris, widespr.; 
Hemithea, Mesbthea). (GEOMETRIDA3 Meyrick, Tillyard). 

HEMITHEIDB 
Mz of hind wings arising nearly midway between M1 and Ma. .53 

53. Hind wings with Sc and R, fused to or beyond the middle of the 
cell, or connected by a bar beyond the middle, or fused for a 
short distance toward the end of the cell. (Hydribmena, 
widespr.; Tephroclgstis (=Eupithdcia), widespr.; Trich6p- 
teryx, holarc.; Xanthorhbe, cosmop.; LarBn.ia, EucymL- 
toge, Eucbstia, pal~arc.,  ind.). (HYDRIOMENIDB). 

LARENT~IDB 
Hind wings with Sc and R, free, or with a connecting bar, or fused 

for a short distance before the middle of the discal cell . . . . . .  .54 
54. Hind wings with Sc free from R,, though close to it along the 

second fourth of the discal cell. (D$spteris, nearc.). 
CENOCHROM~TIDE 

Hind wings with Sc and R, fused for a short distance. (Ptychb- 
poda, Leptbmeris, cosmpp.; Leucophthiilmia, holarc.; 
Cinglis (=Acidhlia)). (STERRIIIDa) . . . . .  ACIDAL~IDB 

55. Frenulum well developed, more than one-fifteenth the length of 
thewing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56 

Frenulum vestigial or absent; hind wings with Sc never fusing 
with R,, but sometimes connected by a weak bar. . . . . . . . . .  .61 

56. M3 and Cul of both wings usually stalked for a considerable dis- 
tance beyond the cell, stem of M indicated through the cell; 
fore wing with R2-5 or R3-5 stalked; proboscis present; tympana 
small and subdorsal, or absent; hind tibize with both middle 
and apical spurs; slender, butterfly-like species. Neotropical. 
(My6nia, OrScia, Tithrahstes, Phryganidia). (See couplet 
37). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DI~PTIDX,  part 

Of other conformation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .57 
57. Hind wings with Sc widely separated from R, from near the base; 

fore wings with R5 stalked with MI and well separated from 
R4; proboscis present; no tympanum. Tropical. (EpiplBma, 
Medasia, Melgaba) . . . . . . . . . . . . . . . . . . . . .  EPIPLEMIDE 

Hind wings with Sc close to R,; fore wings with M1 not stalked 
with R, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .58 
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58. Hind wings with R, and M1 stalked beyond the cell; fore wings 
commonly with a radial areole. (If R1 of fore wings is much 

. . . . . . . .  shorter than discal cell, see couplet 79, Pyralididz) 59 
Hind wings with MI free, R, arising before or at the end of the 

discal cell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .60 
59. Proboscis present, often weak, sometimes absent; tympanum 

present; fore wings fully scaled, usually with &-5 stalked, often 
with a radial areole. (Fig. 393). Principally neotropical. 
(Cerhra, palzarc., Am., Indo-austr.: Notodbnta, Drymania, 
holarc.; Staurapus, palzztrc., indomal.; Phalbra, palzarc., 
indomal.; Da t i na  (D. ministra, Yellow necked apple worm); 
Schizhra (8. co~cinna, Red humped apple worm); Hetero- 
csmpa). (GERITRIDB) . . . . . . . . . . . . . . .  NOTOD~NTIDE 

Proboscis wanting; tympanum absent; fore wings with &, and 
R4, stalked together; wings of northern species with clear 
spots. (See couplet 63). (Apatelades, Thaumetopdea (=Cne- 
thoc6mpa), Euptkrote)). (T  HAUMETOP&IDB). 

E U P T E R ~ T ~ D B  
60. Fore wings with discal cell large, reaching much beyond the 

middle of the wing; hind wings with cubitus apparently three- 
branched. (Axia, Epicimblia, S. Eur.) . . . . . . . . . .  AX~IDIE 

Discal cell not or scarcely extending beyond the middle of the 
wing; hind wings with cubitus apparently four-loranched; fren- 
ulum of male knobbed. (Fig.398). (See couplet 76). (Polgploca, 
Palimpskstia,,palzarc.; Habrbsyne, holarc.; Cymat6phora.) 
CYMA TO PIYORIDB, POL YPLOCIDB . . TNYAT~RIDIE 

61. Fore wings with M1 stalked with R5 and hind wings with two 
complete anal veins; if MI and R5 are short-stalked, the second 
anal diverges widely from Cuz and a vestige of the first anal is 
present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 

Fore wings with M1 arising from R at  or before the end of the 
discal cell, or MI is free from Rg; if MI and R are stalked beyond 
the cell, the hind wings have but one complete anal vein.. .65 

62. Frenulum vestigial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63 
Frenulum entirely absent. American. (hacles (=Basilbna) 

(E. imperiblis, Imperial moth); Citherania (=Ceretochmpa); 
Spssphinx; Anis6ta; Adelocbphala). (CERATOCAMPIDB, 
s YSSPH~NGIDB) . . . . . . . . . . . . . . . . . . . .  CITHERON~IDB 

63. Hind wings with Sc and R, close together but not joined by a bar; 
fore wings with R*, and Rk, 5 joined on a common stalk. (See 
couplet 59) ...................... EUPTER~TIDIE, part 
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Hind wings with a bar connecting Sc and R ; fore wings with the 
radius branching seriately. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .64 

64. Fore wings with and MI stalked. (Lembnia). L E M O N ~ I D B  
Fore wings with MI joined to R on a short stalk, or free. (Fig. 

388). (B6mbyx (B. mdri, Domesticated silkworm). (See coup- 
let 35) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B O M B ~ C I D E  

Figs. 394401. Lepidoptera 

394. Janiodes, wings (Jordan) Cercophanidae. 
395. Antheraea, wings (Hampson) Saturniidae. 
396. Oxytenis, wings (Jordan) Oxytenidae. 
397. Brahmsea, wings (Hampson) Brahm~idae. 
398. Thyatira, wings (Hampson) Thyatiridz. 
399. Urapteroides, wings (Hampson) Uraniidse. 
400. Addsea, wings (Hampson) Thyrididz. 
401. Epicopeia, wings (Hampson). 

. . . . .  65. Hind wings with the cubitus apparently three-branched. .66 
Hind wings with the cubitus apparently four-branched; one anal 

vein; outer margin of fore wings strongly sinuous; tympanum 
present. (Fig. 405). (See couplets 81, 95) . . DEPANIDB, part 



66. Fore wings with R4.5 stalked. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 
Fore wings with R6 free, arising from the discal cell. . . . . . . . . .  .71 

67. Fore wings with &, long-stalked, separated from Rd, B. (Mimkllo ; 
Cicinnus (= Pprdphora) ; Lacosbma). (See coup>t 37). (PRO- 
TOPS PCHIDB, P E R ~  PHORIDB, LACOSOMIDB, LA- 
COSM~TIDB) . . . . . . . . . . . . . . . . . . . . . . .  MIMALL ONIDB 

Fore wings with R3,4 stalked . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 
68. Fore wings with the radial branches stalked in two groups, R1,2,3 

and R4,5 which groups are again stalked; MI arising from the 
upper angle of the cell; hind wings with Sc close to R, but free; 
proboscis present. (Fig. 397). (Brahmba,  Asia, Afr.). 

BRAHMEIDB 
Fore wings with only three or four branches of the radius devel- 

oped, of which two or three are on a common stalk; hind wings 
with Sc more or less distant from R,. (Fig. 396). . . . . . . . . . . .  .69 

69. Proboscis bearing carinate papilk; antennze bipectinate ventrally 
in both sexes. (Fig. 396). (Asthenida; Oxptenis, neotrop.). 

OXYT~NIDE 
Proboscis thin and reduced. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .70 

70. Hind wings with Sc and R connected by a bar. (Fig. 394). (Cer- 
cbphana, danibdes, neotrop.) . . . . . . . .  CERCOPH~NIDIE 

Hind wings with Sc and R, not connected by a bar. (Fig. 395). 
Principally neotropical and ethiopian. (Antherma; ~ t t a c u s  
(A. htlas, Atlas moth); Autbmeris; CallosLmia (C. pro- 
m?thea, Promethea moth); Hemilehca; PhilosBmia (=Sdmia 
auctt.) (P. wallceri (czjnthia), Ailanthus moth); PseudohBzis; 
SBmia (= Platysdmia) (S. cecrdpia, Cecropia moth) ; Satilrni?; 
Tblea (T. polyph?mus, Polyphemus moth) ; Tropma (= Ac- 
tias) (T. l h a ,  Luna inotb). (Including ATTACIDB, AR- 
SENORIDLE, ~IEMILEUCIDB)) . . . . . . . .  SATURN~IDE 

71. Fore wings with Ml free, not stalked with RB. . . . . . . . . . . . . . .  .72 
Fore wings with MI stalked with R5, or arising very close to RE 

a t  the apex of the discal cell (Fig. 399). (UrBnia, Alcldis, 
Nyetklemon, Urapterbides) . . . . . . . . . . . . . . . .  URAN~IDB 

72. Fore wings with R3,4 stalked. . . . . . . . . . . . . . . .  L Q N o M ~ I D E  
Fore wings with Itz, 3, 1 stalked. (Fig. 401). (Epicopbia, indomal.). 

EPICOPE~IDE 
73. All branches of R, M and Cu of both wings arising from the open 

or closed discal cell, rarely R3, 4 or R4,5 short-stalked; maxillary 
palpi minute; wings often with unscaled spots. (Fig. 400). 



Mainly tropical. (Thpris, Strigllna, Ad%a, Rhodonehra, 
Dysbdia, RisBma, MBskea) . (See couplet 124). 

THYR~DIBAE 
Veins variously fusing beyond the discal cell. . . . . . . . . . . . . . . .  .74 

74. Frenulum present, more than one-fifteenth the length of the 
wing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 

Frenulum vestigial or absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .92 
75. Hind wings with Sc and R, separate from near the base, or fused 

beyond the cell, when joined near the base the fusion not ex- 
tending to the middle of the cell. . . . . . . . . . . . . . . . . . . . . . . .  .76 

Hind wings with Sc and R, fused to near or beyond the middle 
of the cell, sometimes forming a small basal areole (in Euchromi- 
idze completely fused so that Sc appears to be absent). . . . . .  .87 

76. Shaft of a n t e n n ~  tapering evenly from base to tip. . . . . . . . . . .  .77 
Antennz thickened before tip, usually ending in a recurved 

hook. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 
77. Hind wings with Sc free from IZ, along the cell, though sometimes 

approaching it, or briefly touching near t l ~ e  apex of the cell, 
sometimes fused for a greater or less distance beyond the cell. 78 

Hind wing with Sc fused with R, for a short distance before the 
middle of the cell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .84 

78. Hind wings with Sc dipping toward R,, sometimes fused with it 
beyond the cell, hut not connected with it by a bar; proboscis 
present (if proboscis is vestigial, compare Lymantriidze, coup- 
lets 83,85) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .79 

Hind wings with Sc and Rs connected by a bar before the discal 
cell. (Fig. 402) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 

79. Fore wings with R1 about as long as the cell, or longer. . . . . . . .  .80 
Fore wings with R1 much shorter than the cell. (Fig. 406). (See 

couplets 19, 58). A very large, widespread group. 
PYRAL~DIDAE,' part 

a. Fore wing with A1 present; proboscis weak or absent; hind wings 
with the fringe on Cu weak or absent; l a r v ~  bore in aquatic 
or ~ a r s h  plants. (Schcenbbius, AcBntrspus, RBrnila). 
(S IGINB)  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S C H ~ N O B I ~ N E  

Fore wings with A1 absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 
b. Fore wings with A3 curving forward to meet A2 and forming a 

small elongate cell near the base of the wing. . . . . . . . . . . . . . . .  c 
Fore wing with A3 free or curving into A2 toward the middle of 

the wing to form a wide loop, often vestigial. . . . . . . . . . . . . . .  . f  
1 This family is sometimes divided into a series of families, but its numerous well-marked 

groups are generally regarded as of only subfamily rank. 



c. Proboscis and ocelli absent; male usually with third joint of the . . 
palpi vestigial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

Proboscis and ocelli present; labial palpi normal. . . . . . . . . . . . . .  e 
d. Front with a conical tuft; general vestiture deep and mixed; 

larvz living as scavengers in nests of social Hymenoptera or 
in dried foods. (G?ll&ria (G. melonBlla, Bee moth), Paralispa, 
Achrbia). (TINEIIVa, Hampson).. . . . . . . . .  GALLERI~NB 

Front and thorax smooth-scaled; larvz feeding on scale insects. 
(Macrothgca) . . . . . . . . . . . . . . . . . . . . . . .  MACROTHECINIE 

e. Maxillary palpi rather well developed; hind wings with Sc free. 
(Pqralis (P. farindlis, Meal moth), Aglbssa, Herchlia, Cle- 
debbia, OmphalBcera, Hypsopggia (H. costdlis, Clcver- 
hay worm) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PYRALIDINIE 

Max_illary palpi absent; hind wings with Sc and R usually fusing. 
(Arta, Chrysahge, Clydonbpteron, Gephgra, NCcha_ba). 
(SEMNIINB) . . . . . . . . . . . . . . . . . . . . . . . .  CHRYSAUGINAE 

f. Hind wings with MI arising from the vein closing the cell, widely 
separated from Sc, cell closed by a weak but distinct vein, R 
more or less weakened; labial palpi beak-like, maxillary palpi 
triangular; mainly Old World species. (Ancylolbmia, Prion- 
Bpteryx, EufernCldia) . . . . . . . . . . . . .  ANCYLOLOMI%NIE 

Hind wings with MI closely approximate to R. . . . . . . . . . . . . . . .  . g 
g. Fore wings with R5 stalked with R3+4; only one free vein below 

the forked vein which runs to the apex from the radial stem. . .  h 
Fore wings with R5 free; two free veins from the radial stem below 

the forked one; hind wings with Sc and R almost always fus- 
ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m 

h. Fore wings with R3 and R4 completely fused; hind wing with 
strong fringe on Cu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

Fore wings with R3 and R4 stalked, separating apically. . . . . . . . .  k 
i. Cell in hind wing closed by a delicate but nearly complete vein; 

frenulum of female consisting of a single spine. . . . . . . . . . . . . . .  j 
Cell in hind wing widely open; frenulum of female multiple. (See 

couplets k, m). (Raphiptera) . . . . . . . .  CRAMBINIE, part 
j. Proboscis strong, separating the palpi toward the base: larve 

usually leaf-rollers, a few feeding in stored foods. (Phpcita, 
Ephhstia (Fig. 406) (E. IcuehniBlla, Mediterranean flour moth), 
Plbdia (P. interpunctBlla, Indian-meal moth, world wide pest 
of dried fruits, nuts, corn and other cersals), Acrbbasis, Diorf C- 
t r ia ,  Nephrbpteryx). (ANERASTIIN&, Hampson). 

PHYCITINE 
Proboscis weak or vestigial, not separating the palpi and concealed 

by them when coiled. (Pebria, PonjBdia, AnerCstia, Hypsb- 
tropa). (HYPSOTROPINA9) . . . . . . . . . . .  ANERASTIINAE 

k. Hind wings with a heavy fringe on the base of Cu; labial palpi 
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beak-like, the maxillary palpi triangular. (Argfria, CrBmbus, 
Diatrba (corn and sugar cane borers), Thauamt6psis).  (See 

. . . . . . . . . . . . . . . . . . . . . . . .  couplets i, m) CRAMBINE, part 
Fringe on base of Cu very light or wanting; maxillary palpi plu- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  mose, or small and concealed . I  
1. Fore wings with raised scale-tufts., (EpipBschia, TetrBlopha, 

. . . .  Oneida, Pocbcera). (POCOCERZNA) EPIPASCHI~NE 
Fore wings smooth, without raised scale-tufts. (See eou_plet e). 

PYRALIDINE, part 
m. Hind wings with fringe on Cu heavy; labial palpi beak-like, the 

maxillary palpi triangular. (See couplets i, k). 
CRAMB~NE,  part 

Fringe on Cu light or absent; labial palpi rarely beak-like, the 
. . .  maxillary palpi usually moderate or small, not trianguhr. n 

n. Hind wings without loose, spatulate hairs on the upper surface. . o 
Some loose hair near the inner margin of the hind wing, part of it 

forming a weak fringe on Cu which runs into a group of spatu- 
late hairs or scales below Cu. (Glaphyria, Dicymolbmia, 
Lipoc6sma) . . . . . . . . . . . . . . . . . . . . . . . . . . .  GLAPHPRIINE 

o. Fore wings with Rz stalked with Rg and Rg: larvz aquatic. (E16- 
phila, Npmphula (=,Flydroccirnpa), Eurrhppara,  Mpso- 
t ima) .  (HYDROCAMPZNA) . . . . . . . . . . . .  NYMPHULINE 

Fore wings with Rzfree. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p 
p. Labial palpi beak-like; maxillary palpi large and triangular; 

fore wing usually slightly rough-scaled, with M1 well separated 
from R5 at origin, about as far from base of R3* as from_Mz. 
(ScopBria, Xer6scopa) . . . . . . . . . . . . . . . . . . .  SCOPARIINE 

Labial palpi often upturned; maxillary palpi very rarely large and 
triangular (Loxosfeg6psis) and in that case with R3+4 and M1 
closely approximate. (Lox6stege (Web-worms), DBsmia, 
Phlyctbnia,  Agrbtera, Sylhpta, Margarbnia, HBllula, 
Pantbgrapha, DiaphLnia (Melon and Pickle-worms), Py- 
~ a i i s t a  (P. nubilhdis, European corn borer)). (AGROTER- 
IN&) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PYRAUSTINE 

80. Tympanum developed; chztosema reduced or wanting; dip in Sc 
of hind wings located beyond the discal cell and sometimes 
resulting in a fusion with R, . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 

Tympanum not developed; ch~tosema present; dip in Sc of hind 
wings opposite the middle of the discal cell, humeral vein 
present; day flying, butterfly-like moths. (See couplet 96). 

CALLID~LIDE 
81. Ocelli well developed; frenulum of male knobbed. (Thyatira, pa- 

. . . . . . . . . . . .  Izarc.). (See couplet 60) THYAT~RIDIE, part 
Ocelli vestigial; fore wings commonly with recurved tip. (Fig. 



405). (See couplets 65, 95). (Euchkra, EdBpteryx, DrBpana, 
Cilix, palcearc. ; Falchria, holarc.). (D REPAN QLIDB). 

DREPQNIDE 
82. Proboscis present, palpi recurved above the vertex, with bare 

third joint; ocelli present, eyes bare; thorax and abdomen 
clothed with smooth scales; day-flying, often colored. (Fig. 
402). (Peridrbmia, Callim6rpha, pa lza r~ . ;  Hfpsa (-Asdta), 
AgBnais). ( C A L L I M ~ R  PHIDB, AGANA ID&, ASQTIDB). 

H ~ ~ P S I D E  

Figs. 402406. Lepidoptera 

402. Hypsa, wings (Hampson) H y p s i d ~ .  
403. Lymantria, wings (Eampson) Lymantriidse. 
404. Pterophorus, hind leg of male (Fernald) Pterophorid~. 
405. Euchera, wings (Hampson) Drepanidae. 
406. Ephestia, wings (Chittenden) Pyralididae. 

Proboscis absent (except in Illunichryia); thorax and abdomen 
hairy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83 

83. Fore wings with a single radial areole, apex of wings rounded. 
(See couplet 85) . . . . . . . . . . . . . . . . . .  LYMANTR~IDLE, part 

Fore wings with two radial areoles, the basal one very long, apex 
of wing acute; female without frenulum. (See couplet 93). Aus- 
tralasian. (Anthkla, Chelbpteryx, Munichrpia). 

ANTH~LIDLE, males 
84. Tympana1 hoods large, consisting of two rounded bosses separated 

by about one-third the width of the abdomen; black moths with 
light marks on the wings and often with metallic tints. West 
and South United States . . . . . . . . . . . . . . . . . .  PERIC  PID DIE 



Tympana1 hoods less conspicuous and more lateral; fore wings 
with radial areole usually present. . . . . . . . . . . . . . . . . . . . . . .  .85 

85. Ocelli present; hind wings with M2 sometimes weak, or rarely 
absent, MI independent or very short-stalked with R,, basal 
areole formed by Sc and R very small, less than one-sixth the 
length of the discal cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .86 

Ocelli absent; hind wings wit11 Mz as strong as the other veins, 
MI stalked with R,, basal areole more than one-sixth the length 
of the discal cell. (Fig. 403). (See couplet 83). Principally 
indomalayan and ethiopian, but containing the following im- 
portant species of holarctic distribution: (Lymkntria (=Li- 
paris) (L. mhnacha, Nun moth); Porthbtria (=OcnJria) (P. 
Zwpar, Gipsy moth); Nfgmia (=Euprdctb) (N.  phleorrhea, 
= chrysorrhlea, Browntail moth) ; Stilpnbtia (8. scilicis, Satin 
moth); Orgjfia ,(= Not6lophus); Hemerociimpa (Tussock 
moths). (LIPARIDIDB, LIPARIDA, OCNERIIDA). 

LYMANTR~IDE 
86. Hind wings with vein Mz imperfect or obsolete. (CARADR~N- 

IDB)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N O C T ~ I D B . .  . .  a 
Hind wings with vein M2 well developed . .  P L U S ~ D I E  . . . .  d 

a. Eyes hairy. (Albtia, Cirphis (=Leuchnia), cosmop. (17. uniphpta, 
Army worm)). . . . . . . . . . . . . . . . . . . . . . . . . .  MELANCHRINE 

Eyes bare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 
b. Eyes not ciliated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

Eyes furnished with a marginal row of long cilia curving over 
them. (Pblia, Conistra, Orthbsia, holarc.; Cucfillia, holarc., 
ethiop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P O L I ~ N E  

c. The four posterior tibie spinose. (Hellothis (H. obsoldta, Corn 
earworm, Cotton boll-worm), Ehxo?, AgrWis, widespr.; Tri- 
phaena, holarc.; N6ctua). (AGROTINB).. . . . .  NOCTUINIE 

Tibie not spinose. (Acronfcta (=Apcitela), Luperina, holarc.; 
NonLgria, widespr.; Monbdes, mainly Amer.; Hadbna, 
cosmop.; Cariidrina) . . . . . . . . . . . . . . . . . . . .  CARADRININB 

d. Hind wings with Mz and M3 parallel. (Herminia, Bom6lo_cha, 
holarc.; Hypbna, cosmop.) . . . . . . . . . . . . . . . . . .  HYPENINE 

Hind wings with Mz and M3 close together a t  base, diverging 
apically . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e 

e. Eyes glabrous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . f  
Eyes hairy. (ColocLsia, holarc.; Mama) . . . . . . . . . .  M O M ~ N E  

f. Eyes not ciliated. (CatocLla, holarc.; Grammbdes, mainly 
tropical; Eriistria, cosmop.; Eustrbtia, Eubl6mma, widegpr.). 

CATOCALINE 



87. Hind wings small, with Sc apparently wanting; tympanal hoods 
very large, the abdomen sometimes constricted behind them; 
day-flying, usually brightly colored moths. (Fig. 407). Mainly 
indoaustr. (Euchrbmia, Ctenpcha, Amhta (=Sintornis), 
ScBpsis, Cosmosbma). (SYNTOMIDA, AMATID&, SYN- 
TOM~DIDB) . . . . . . . . . . . . . . . . . . . . . . . .  EUCHROMIIDB 

Hind wings with Sc well developed; tympanal hoods not excep- 
tionally large. Widespread . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 

88. Hind wing with Sc and R fused from near the base to the middle 
or near the middle of the cell, leaving a small basal areola. 
(Fig. 410). Mainly tropical. (Hylhphila, pa l~arc . ;  Egrias, 
Old World; Sarrothripus, palearc., indoaustr.). 

HYLOPH~LPDIE 
Hind wings with Sc and R fused from extreme base to near or 

beyond the middle of the cell . . . . . . . . . . . . . . . . . . . . . . . . . .  .89 
89. Ocelli present. Large, widespread group. (Phaeghptera (= 

Ophdrus), Parasbmia (= I-Iyphorhia), Neme6phila (= Para- 
s3n ia, pt.), drctia,  HiLploa, Utethelsa, ApiLntesis, Hyphfin- 
t r ia  (Webworms), EuprBpia, Authmolis, Halisidbta, Estig- 
mene, Diacrisia) . . . . . . . . . . . . . . . . . . . . . . . . . . .  ARCTIIDB 

Ocelli absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 
90. Fore wings smoothly scaled, rarely Mz or Ma wanting. (See 

cpuplet 48). (Eudbsmia (=&them, auct.), Cisthene (= 
Illice), Lithbsia, Hypoprbpia, Chionsma,  widespr.). 

LITHOS~IDB 
Fore wings with tufts of raised scales. (Fig. 411). (Nbla, Rcesblia, 

&aka, CBlama) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NOLIDB 
91. Hind wings wit@ Sc entirely free from R. Indomalayan. (Cocftia). 

(EUGOCYTIIDB) . . . . . . . . . . . . . . . . . . . . . . . .  COCYTIIDIE 
Hind wings with Sc and R connected for a short distance at base, 

sometimes forming a very small basal areolet; rather small 
or medium-sized day-flying moths of brilliant colors, often 
dark, ornamented with large pale spots. (Fig. 409). Forester 
moths. Principally ethiopian and indoaustralian. (Agarista, 
Alfpia, Androlbma, Eusbmia, Phal~enbides). (PHALB- 
K~IDIDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .   AGAR^ STIDE 

92. Hind wings with the straight Sc connected with the cell by a bar 
near or before the middle of the disral cell. . . . . . . . . . . . . . . .  .93 

Hind wings with Sc free from R or fusing for a greater or less 
distance, but not joined to the cell by a bar near the base of the 
cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94 
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93. Fore wings with two radial areoles; a simple medial stem indi- 
cated through the discal cell; margin of fore wings notched just 
below the tip. Australian. (Male with frenulum, see couplet 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83) ANTHELIDB, females 
Fore wings with no radial areole, R2-6 and MI seriately stalked; a 

forked medial stem indicated in the discal cell; wings,not 
notched. Pal~arct ic .  ( ~ n d r o m i s ,  monotypical). (ENDROM- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IDA?) ENDROM~DIDB 

Figs. 407-413. Lepidoptera 

407. Euchromia, wings (Hampson) Fuchromiidae. 
408. Pterothysanus, wings (Hampson) Pterothysanidz. 
409. Alypiodes, wings (Hampson) Agaristidz. 
410. Earias, wings (Hampson) Hylophilidz. 
411. Nigetia, wings (Holland) Nolidse. 
412. Epicnaptera, wings (Hampson) Lasiocampid~. 
413. Hypoprepia, wings (Hampson) Lithosiidae. 

94. Fore wings with Rq long and free, or arising from base of the 
stalked Rz, 3; R5 and MI short-stalked; hind wings with Sc and 
R, fused for a greater or less extent near the middle of the 
discal cell, humeral angle wide and strengthened by one or 
more humeral veins. (Fig. 412). Widespread, mainly tropical. 
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(Tblype, Epicnfiptera (=Gastrhpacha), Lasiociimpa, Erio- 
gfister, Malacosama (=Clisiocrinzpa). Tent caterpillars). 
(LACDATEIDLE) . . . . . . . . . . . . . . . . . . . . .  LASIOC~MPIDE 

Fore wings with Rq short and arising apically from R3 or from 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R2+3 95 

95. Fore wings with Rg free, R4 remote from R3 and ending beyond 
tip of the wing, outer margin not sinuate; hind wings with Sc 
dipping toward R, in front of cell. . . . . . . . . . . . . . . . . . . . . . .  .96 

Fore wings with R2-6 stalked, R4 very close to R3 and entering the 
costal margin; hind wings with Sc dipping toward or fusing with 
R, beyond the cell. (See couplets 65,81). (Or6ta). 

D R E P ~ N I D E ,  part 
96. Fore wings with h free, only R3+4 stalked; hind wings with lower 

margin bearing a double fringe of long woolly hairs. (Fig. 408). 
Indian and African. (Pterothfsanus, Hibrildes). 

PTEROTHYSANIDE 
Fore wings with R2-4 stalked; hind wings without long fringe. Indo- 

malayan. (See couplet 80). (Callidula, Clbis). CALLID~LIDE 
97. Maxillary palpi conspicuouis, folded in resting position. . . . . . .  .98 

Maxillary palpi straight and porrect, or vestigial (if of folded type, 
inconspicuous or invisible). . . . . . . . . . . . . . . . . . . . . . . . . . . .  104 

98. Basal segment of antennE enlarged and concave beneath, forming 
an eye-cap, larger than the eye; wing-membrane aculeate. . .99 

Eye-cap small ox undeveloped; fore wings usually with large cell 
and branched veins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . lo0 

99. Fore wings with branched veins, normally with short trapezoidal 
aculeze distributed over entire membrane; cell sometimes absent; 
media usually dipping deeply into wing; extremely small moths, 
the wing expanse as little as 3 mm. (Fig. 414). Leaf miners. 
(Nepticula, cosmop.; Scoliahla, Eur.; Glauc6lepis; Ectce- 
dbmia; Obrbssa; Trifbrcula). (STIG~$I@LLIDLE). 

NEPTIC~LIDE 
Fore wings with three or four simple veins only, aculeae pointing 

forward, in rows and confined to a small area at  the base of 
the wing; hind wings linear; mostly oriental, three North 
American species. Larvae legless miners in bark or rind. (Op6- 
stega) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OPOSTEGIDIE 

100. Fore wings with Rg extending to outer margin, wing-membrane 
not aculeate; head with a few erect hairs behind. (Acrolbpia, 
cosmop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACROLEP~IDE 

Fore wings with Rj extending to the costa, sometimes absent. 101 



101. Head usually entirely smooth; strongly flattened species, coxe 
flat and appressed, fore wings curved down a t  apex, hind wings 
narrow-lanceolate; venation sometimes reduced; mostly orien- 
tal. (Op6gona1 ethiop.; Phboses, nearc.; (Enbphila, ethiop., 
indomal.). (OINO PHILIDB) . . . . . . . . . . . . .  (ENOPH~LIDB 

Head tufted, at least on the vertex, sometimes with a naked area 
above the eyes behind the antenne, in which case the hind wings 
are ample; venation complete, accessory cell commonly present, 
four or five branches of R extending to the costal margin. . . lo2 

102. Wing-membrane aculeate (Fig. 369); hind wings with Sc having 
a strong basal fork (the lower branch being R1) or considerably 
swollen at the base, R and Sc usually sharply divergent from 
the base; vertex roughly hairy. . . . . . . . . . . . . . . . . . . . . . . . .  . lo3  

Wing-membrane not aculeate; hind wings with R1 rarely as 
strong as the other veins and when distinct placed well out from 
the base of the wing, connecting Sc and R which are closely 
parallel toward the base. Widespread. (See couplet 112). 
(Isocbrypha, Diachorisia, Leucbmele, (Enoe). TINEIDE 

103. Folded part of maxillary palpi half as long as the width of the 
head. (EudLrcia, IncurvAria, holarc.; Phyllopbria, palaarc.; 
L a m p r h i a ,  @lam., ethiop.; Nembphora, Paraclemhnsia). 
(LAMPRONIIDA . . . . . . . . . . . . . . . . . . .  INCURVAR~DB 

Folded part of maxillary palpi two-thirds as long as the width of 
the head. (Fig. 415). Yucca moths; larve boring in seed pods 
of Yucca. (Prodbxus, Tegeticula (= Pronhba), Amer.). 

P R O D ~ X I D ~ E  
104. Basal joint of the antenna enlarged and concave beneath, form- 

inganeye-cap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105 
Basal joint of the a n t e n n ~  not forming an eye-cap, sometimes 

provided with tufts of scales or a pecten of bristles. . . . . . .  ,107 
105. Venation complete and nearly parallel, hind wings with Sc end- 

ing at  apical fourth and discal cell reaching the middle of the 
wing. (Calbsima, holarc.). (see couplet 146). 

BLASTOB~~SIDE 
Venation reduced, wings linear-lanceolate with sharply pointed 

apex, fore wings with the veins a t  the apex of the discal cell 
radially diverging; hind wings without discal cell, the principal 
vein axial. (Fig. 417) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,106 

106. Labial palpi minute and drooping, or absent; fore wings typically 
with a closed anal cell, or the vertex rough. (Fig. 417). (BUG- 
culhtrix (Ribbed cocoon makers), Lyonbtia, cosmop.; Be- 



dhllia, Leyc6ptera ( = Cemibstoma), widespr. ; Phyllobr$stis). 
(BEDELLIIDB, CEMIOSTOMATIDB, ERECR THIIDB, 
HIEROXI?STIDB). (Including B UCCULATR~GIDB). 

LY ONET~IDE 
Labial palpi moderate, upcurved; no anal cell; vertex smooth; 

eye-cap small, no pecten. (Phyllocnistis, part). (See couplet 
139) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PHYLLOCN~STIDB 

Figs. 414419. Lepidoptera 
414. Ectoedemia, wings (Braun) Nepticulidae. 
415. Tegeticula, mouthparts of female (Packard): m p, maxillary palpus; 

p, palpifer. 
416. Setomorpha, wings (Busck) Setomorphidse. 
417. Bedellia, wings (Clemens) Lyonetiidae. 
418. Cecidoses, wings (Brethes) Cecidosidse. 
419. Tinea, wings (Spuler) Tineidae. 

107. Vertex and upper face at  least tufted with dense bristly hairs 
(with flattened short hair in Amydrid~, which have strongly 
bristly palpi) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . lo8 

At least the face smooth and with short scales even though the 
vertex may be rough-crowned. . . . . . . . . . . . . . . . . . . . . . . . .  . lo9 

108. Labial palpi with the first joint short, and the second joint bristly, 
on the outer side and equal to the fusiform third joint. .... . l l 0  

Mouthparts wholly vestigial. South American gall-making 
species, with very indistinct venation. (Ridihschina). 

RIDIASCH~NIDE 
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109. Labial palpi scaled or short-hairy, the third joint usually long 
and pointed, or very short in the species with roughest vesti- 
ture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I13 

Mouthparts wholly undeveloped; front and hind wings each with 
a single anal vein, fringe short; larvae gall-makers. (Fig. 418). 
South American. (Cecidbses, Ol ika)  . . . . . .  CECID~SIDE 

110. Wing-membrane aculeate over all; female with piercing ovi- 
positor; a n t e n n ~  often longer than the wings. (Adgla, palae- 
arc., neotrop.; Nemotbis, Old World; Chalcbopla, nearc.). 

ADELIDE 
Wing-membrane not generally aculeate; ovipositor membranous, 

retractile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  111 
111. Fore wings with R3 free, arising from the accessory cell. (Fig. 

419) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  112 
Fore wings with a hyaline aculeate fovea in the accessory cell 

distorting the venation, Ra, 4,s seriately stalked. (Fig. 416). 
(SetomBrpha, widespr.) . . . . . . . . . . . . . .  SETOMORPHIDE 

112. Vertex with high, rough, bristling vestiture. (Fig. 419). (Tinea 
(Clothes moths), Monbpis, Sciirdia, cosmop.; Tingola 
(T. bissel,i6lla, Clothes moth), TrichBphaga (T. tapetz61la, Case- 
bearing clothes moth), Tbnaga, wipespr.; Elatbbia, holarc.). 
(See couplet 102). (Including J f O N O P I D B )  . . . . .  TINEIDE 

Vertex with short, flattened hair. (Amfdria) . . A M Y D R ~ D I E  
113. Labial palpi elongate, deeply scaled, but not bristly, with the 

first joint at  least subequal to the second joint, or much longer, 
of female typically porrect, of male upturned; eyes sometimes 
hairy or scaly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I14 

Labial palpi with the first joint small; eyes bare. . . . . . . . . . .  . I17 
114. Proboscis absent or obsolete; neuration complete; moderate- 

sized species; no ocelli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I15 
Proboscis well developed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,116 

115. Slender, long-legged Sesiid-like moths; vestiture not spatulate 
or tufted; antennae exteriorly ciliated on apical half; third 
joint of labial palpi minute and bare. (AshinLga, Formosa). 

ASHIN~GIDE 
Vestiture deep and spatulate on the thorax, with well marked an- 

terior and posterior tufts; eyes more or less distinctly hairy; 
stout, Noctuid-like moths; American, mostly tropical. (AcrB- 
lophus, Burrowing webworms) . . . . . . . . . .  ACROLOPHIDE 

116. Hind wings trapezdidal, apex pointed, outer margin strongly 
sinuate, veins R,, MI and M2 nearly parallel; fore wings with 



R4 and Rg stalked or coincident; hind t i b i ~  thinly clothed with 
long hairs above, densely rough-haired between spurs beneath. 
Indomalayan. (Amphithbra, Agriothbra, Telethbra). 

AMPHITHERIDE 
Hind wings with greatly reduced venation, frenulum of female 

simple; ocelli posterior; l a r v ~  on cocoanut. Austromal. (Aga- 
nbxena, Hamolftis).  (See couplet 153) . AGONOXENIDE 

117. Hind wings relatively ample, with well developed anal region, 
rounded at  apex or trapezoidal, or more or less deeply notched 
below the apex, often wider than their fringe; venation more 
or less complete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I18 

Hind wings narrow-lanceolate and pointed, or linear, never much 
wider than their fringe; sometimes without closed cell, venation 
often much reduced. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I34 

118. Hind wings with MI and sometimes also M p  absent. . . . . . . . .  .I19 
Hind wings with M1 present, associated with R, (if MI of the hind 

wings and A1 of the fore wings are rarely absent (Gelechiid~) 
the outer margin of the hind wings is more or less emargin- 
ate) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I20 

119. Hind wings with the cell closed, M1 and Mz both wanting, R, 
extending alone, the outer margin not concave; fore wings 
heavily tufted, all the branches of R free, Rg ending beyond the 
wing tip, Cuz from near end of cell, A1 absent; mostly Australian 
and Hawaiian. (Carposina (C. fernaldbna, American currant 
fruit worm), B6ndia). . . . . . . . . . . . . . . . . . .  CARPOS~NIDE 

Hind wings trapezoidal-ovate, with cell open and MI and some- 
times also Mz absent; fore wings with Rb absent. (Metachhnda, 
AncylomGtis, Changstis, ethiop., ind.) . METACHANDIDE 

120. Hind wings with 3A distally forked; venation complete, acces- 
sory cell present, all veins separate; front wings with two medial 
stems in cell. ( L a r v ~  at  first parasitic in Homoptera, later 
myrmecophilous). (Cyclot6rna, austr.). CYCLOT ORNIDE 

Anal vein not distally forked. . . . . . . . . . . . . . . . . . . . . . . . . . .  .I21 
121. Hind wings with radial vein shortly furcate a t  apex; labial palpi 

with second joint thickened and with rather appressed scales, 
last joint very short, filiform, obtuse; front tarsi much longer 
than their tibize. (Anomijloga, ethiop.) . . A N O M O L ~ G I D E  

Hind wings with radial vein not furcate a t  apex. . . . . . . . . . .  .I22 
122. Fore wings with Cu2 arising before the last fourth of the cell; 

labial palpi beak-like, with the third joint short and blunt and 
the second joint closely or roughly scaled and usually porrect 
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or oblique (short and nearly smooth in Laspeyresia, which 
usually has a strong fringe on the base of Cu of the hind 
wings) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123 

Fore wings with Cuz arising further out on the cell (except Gly- 
phipterygide, part, which ha,ve no fringe on the base of 
Cu) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I25 

123. Upper side of the hind wings with a fringe of long hairs on the 
basal part of Cu (if rarely absent in somes pecies of Laspeyresia 
the fore wings have MI and M2 rather close together at the tip); 
fore wings with R4 and Rg separate, or with veins M2, M3 and 
Cul converging strongly toward the margin. (Fig. 420). A cos- 
mopolitan g~oup. (Ancylis (A. comptdna, Strawberry leaf- 
roller), Evbtria (Pine twig moths), CargocBpsa (=C$ia) 
C. ponzonBlla, Codling moth; C. sciltiians, Mexican jumping 
bean moth) ; Rhyacidnia (=EvJtria, = Retinia), Anarmania 
(=Epinatia), Laspeyrbsia (L. prunivora, Lesser apple worm; 
L. znterstincthna, Clover-seed worm), Spilonata (= Tmet6- 
cera) (S. ocell$na, Hudmoth), Olethrehtes, Melissopus, 
Polychrasis (P. vifeiLna Grape-berry moth), Gypsbnoma, 
Eucbsma, Argyrbploce, Hemimene,,PLmmene). (EUCy0S- 
MIDA?, EPIBL&MID&, GRAPTOLITHIDB). 

OLETHRE~TIDE 
Rind wings without a fringe of long hairs on the basal part of Cu 

(if rarely present the fore wings have R4 and R5 stalked or 
united); fore wings with veins Mq, Mp and Cul divergent or 
parallel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I24 

124. Fore wings with R3 and R4 stalked or coincident; hind wings with 
M2 and M3 parallel, R, and MI stalked. (Chlidanbta, Ceylon; 
TrymLltis, austr.) . . . . . . . . . . . . . . . . . . . .  CHILDAN~TIDE 

Fore wings with Rl and R4 separate or rarely stalked, if stalked 
then hind wings with Mz amd M3 arising close together from 
the cell; distal end of 1A usually present (if wings are close- 
scaled, 1A absent, and 2A simple, and the second joint of labial 
palpi is broad, refer to Thyridide, couplet 73). A large wide- 
spread family. (Cacdecia (= Archip) (C. argyrospila, Fruit 
tree leaf-roller; C. rosacehna, Oblique-banded leaf-roller), Etilia, 
HarmbIoga (B. fz~mijerhna, Spruce bud-worm), Peronba, 
RhopBbota (R. nuAnna, Cranberry fireworm), BLndemis, 
TBrtrix (T. citrdna, Orange tortrix; T. francwchna, Apple-skin 
worm), Cnephbsfa, Argyrotbxa, Sparganathis). (SPARG 
AIV~THIDA?) . . . . . . . . . . . . . . . . . . . . . . . . . .  T Q R T R ~  CIDE 



125. Labial palpi beak-like, with the second joint rough-scaled on the 
upper side and smooth within, and the third joint porrect and 
inconspicuous; fore wings with A1 lost, all veins independently 
arising from the discal cell, rarely R4 and Rb stallred; hind wings 
with R and MI approximate or stalked and widely distant from 
M2. (If the second joint of the palpus is bristly on the outer side 
and third joint is well set off refer to couplet 101; if R4+5 are 
stalked and both terminate in the costa and Mz of the hind wings 
is not widely separate from MI see Anarsia 3 of the Gelechi- 
id=, couplet 126). Mainly holarctic. (Comm6phila, Hyster- 
bsia, Phalbnia (=Chnchylis), PhLrmacis, Chlidbnia, Ph the-  
6chroa, E u s n t h i s ) .  (COMMOPH~LIDL?~, CONCH ~LIDB). 

PHALON~IDIE 

Figs. 420423. Lepidoptera 

420. Hystricophora, fore wing (Heinrich) Olethreutidse. 
421. Agnippe, wings (Busck) Gelechiidae. 
422. Gnormoschema, head from side (Busck) Gelechiida. 
423. Glyphipteryx, wings (Spuler) Glyphipterygidae. 

Palpus upturned to the middle of the front or beyond, the third 
joint long and slender, usually tapering. (If the palpi and pro- 
boscis are obsolete, see couplets 20, 40, 46, T a l ~ p o r i i d ~ ,  Psi- 
chide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  126 

126. Both wings with A1 lost (extreme tip present in Symmoca, spp.); 
outer margin of hind wing usually concave, sometimes quite 
emarginate and the apex produced; fore wings with Rb running 
into the costa, stalked with Rq. (Figs. 421,422). The largest 
family of Microfrenate, with about 400 genera and 3,700 species 
including many destructive species. (Anaclmpsis (Leaf- 
rollers), Anhrsia (A. lineatdlla, Peach twig-borer), Aristot6lia 
(A. .fragbri~, Strawberry crown-miner), Dtivita, Dichbmeris, 
Glyphid6cera, Recurvtiria, Sitotrbga (S. cerealilla, Angou- 
mois grain-moth), Pectin6phora (P.  gossypidlla, Pink boll- 



worm), P h t h o r i m g a  (P. opercul6lla, Potato tuber moth), 
Telphtisa, ThiBtricha, Gnorimosch2ma (Goldenrod gall 
moth), Gelkchia, Sophrania, Sfmmoca,  TrichBLaphe). 
(See couplet 149). (DICHOM&RIDB). Most GELECH~IDIE 

A1 preserved, at  least a t  margin. . . . . . . . . . . . . . . . . . . . . . . . .  .127 
127. Hind wings with R and MI close together, connate, or stalked. 128 

Hind wings with R and MI well separated a t  origin, a t  least half 
as far apart as at  the margin. . . . . . . . . . . . . . . . . . . . . . . . . . .  . I30 

128. Fore wings elongate triangular, costa slightly bent near middle 
where R5 terminates, Sc, R1 and short, ending before middle 
of wing, MI absent, M2 and M3 both ending in costal margin; 
maxillary palpi vestigial. (Strepsimana, India). 

STREPSIMANIDB 
Fore wings with anterior veins longer, Mp a t  least ending beyond . . 

wingtip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128a 
128a. Wings relatively ample, fore wings blunt; maxillary palpi of 

the folded type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129 
Wings rather narrow, fore wings sometimes falcate; maxillary 

palpi porrect. (CerBstoma, holarc., neot~op.). (See couplet 
133) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLUTELLIDE, part 

129. Fore wings with R5 long-stalked and extending to the outer 
margin, Cul and Cuz widely separated; mainly Old Wo~ld.  
(Ptochorfctis, CryptBphasa, Xylorictes). (CR YPTOPHAS- 
ID&, UZ~CHIDB) . . . . . . . . . . . . . . . . . . .  X Y L O R ~  CTIDIE 

Fore wings with Rg usually free and usually extending to the 
costa, Cul and Cuz usually connate or stalked; mostly New 
Wo$d species. (Sten6ma1 MenBsta, SetiBstoma). (STENO- 
MATIDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S T E N ~ M I D E  

130. Ocelli small or absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131 
Ocelli usually very large and conspicuous; fore wings with R5 

ending b ~ y o n d  the wing-tip (Fig. 423). Large17 oriental. 
(CHOREUTIDB, HEMEROPHILIDA, SIMAETHIDB). 

GLYPHIPTER~GIDE 

Two well-marked subfamilies may be distinguished: 

a. Wings relatively narrow, the apex of the fore wings more or less 
extended as a lobe-like prolongation. (Glyphipteryx, cosmop., 
mainly austr.) . . . . . . . . . . . . . . . . . .  GLYPHIPTERYGINE 

Wings broad and triangular, the apex not lobed. (Chorefitis, 
widespr., SimaGthis (=Allonbnyma), cosmop., mainly tropi- 
cal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHOREUT~NE 



. . . . . . . . . . . . . . . . . . . . .  131. Fore wings with R4 and R5 stalked. .I32 
Fore wings with Rg and R5 separate, R5 ending beyond the wing- 

tip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,133 
132. Hind wings with M2 arising nearer MI than to Ma ( ~ t h m i a ,  

C O S ~ O ~ . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ETHM~IDE 
Hind wings with Mz arising nearer M3 than to MI; palpi long, 

reaching or surpassing the vertex. ((Ec6phora, palearc.; 
DepressLria, widespr.; Agon6pteyx, DasJicera, Plehrota). 
(See couplet 149). (DEPRESSARIIDB). 

M O S ~  (ECOPHORIDE 
133. Hind wings with MI and Mz stalked; a n t e n n ~  extending forward 

in repose. (PlutBlla (P. maculipdnnis (=cruc<fericrum), Dia- 
mond-back cabbage moth), cosmop.). (See couplet 128). 

PLUTELLIDE 
Hind wings with MI and M2 separate. (Yponomehta, widespr.; 

Atteva, tropicopol.; Orthot%lia, pa l~arc . ;  Urddus). (AT- 
T~VIDB, based on pupal characters only, H YP~NOTIDB, 
misprint, H Y PSEL~ PHIDB, I1 YPO~W~I~E~TIDB, OR- 
THOTBL~IDB) . . . . . . . . . . . . . . . . . . . .  YPONOME @TIDE 

134. Fore wings without closed cell. . . . . . . . . . . . . . . . . . . . . . . . .  . I35 
Fore wings with discal cell formed. . . . . . . . . . . . . . . . . . . . . .  . I36 

135. Hind tibie heavily spined; tarsi spinose at  apex of joints; fore 
and hind wings linear, with three or four unbranched veins only; 
middle or hind legs commonly displayed when at  rest. (See 
couplet 141) . . . . . . . . . . . . . . . . . . . . . .  HELIOD~NIDB, part 

Hind tibiae hairy; fore wings lanceolate, with seven veins reach- 
ing the margin. (Coptodisca, " Shield-bearers "). (See coup- 
let 139) . . . . . . . . . . . . . . . . . . . . . . . . . . .  HELIOZELIDB, part 

136. Hind wings lanceolate, sometimes very small, a t  least one~sixth 
as wide as long, with the R-stem axial, widely separated from 
Sc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I37 

Hind wings with the R-stem closely associated with Sc a t  the 
base, or lost; or wing linear and the veins crowded or much re- 
duced, the R-stem not prominently axial. . . . . . . . . . . . . . .  ,140 

137. Hind wings without discal cell, Cu-stem often simple; palpi 
drooping. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138 

Hind wings usually lanceolate, with a discal cell, the Cu-stem at  
least two-branched; fore wings with R1 arising before the middle 
of the cell; palpi usually upturned beyond the middle of the 
front, often strongly divergent. (Fig. 425). (Elachista, cos- 
mop.; Cycnddia, Aphelosbtia, Chrysopelbia, nearc.; Per- 
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ittia, palaearc.!. (APHELOSET~IDB, C YCATOD~ID&, 
CHRYSOPELEIIDB) . . . . . . . . . . . . . . . . . .  ELACH~STIDE 

138. Hind wings with an oblique branch from the R-stem to the costa 
near the middle of the wing, and sometimes another nearer the 
tip. (Tiniigma, nearc.; Douglasia, palaearc.). 

DOUGLAS~IDIE 
Hind wings with R-stem not sending a branch to the costa near 

the middle of the wing-length, but sometimes with a branch 
nearthetip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139 

Figs. 424-430. Lepidoptera 

424. Scythris, wings (ITalsingham) Scythrididre. 
425. Elachista, wings (Spuler) Elachistidze. 
426. Coleophora, wings (Forbes) Coleophoridre. 
427. Coptotriche, wings (Walsingham) Tischeriidre. 
428. Mompha, wings (Busck) Cosmopterygidae. 
429. Antispila, wings (Spuler) Heliozelid~. 
430. Holcocera, wings (Forbes) Blastobasidze. 

139. Discal cell two-thirds the wing-length, lanceolate; hind t i b i ~  
hairy. (Fig. 429). (Antispila, HeliozBla, widespr.). (See 

. . . . . . . . . . . . . . . . . . . . . .  couplet 135) Most HELIOZELIDE 
Discal cell reaching almost to the end of the wing, its posterior 

edge straight, the branches of R, M and Cu very short; hind 
tibiae with a row of strong bristles. (Some species of Phyllo- 

. . . . . . . . . . .  cnistis). (See couplet 106). PHYLLOCN~STIDB 
140. Accessory cell unusually large, extending halfway to the base of 

the wing and hind wing without closed cell and with reduced 



venation; hind tibia very hairy; antenna long, those of the male 
heavily ciliate; vertex often with a large loose semi-erectile 
tuft. (Fig. 427). (Tischaria, widespr. (T. malifoli~lla, Apple 
leaf-miner). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TISCHER~IDE 

Accessory cell smaller, or more often absent (if long, hind wing 
with closed cell and complete venation); otherwise of different 
conformation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I41 

141. Hind tarsi with more or less distinct groups of bristles near the 
ends of the several joints, the hind tibia smooth-scaled or with 
stiff bristles; middle or hind legs displayed when in resting 
position, either raised or held out sideways. (Heliodines, 
holarc., austr.; Schreckenstelnia, holarc.; Pancilia, Au- 
ghsma, palaarc.; Strathmbpoda,indoaus\tr., ethiop., palzarc.; 
Idioglbssa, EuclemBnsia). (TINBGERIIDB). 

M O S ~  HELIOD~NIDB 
Hind tarsi without evident groups of bristles. ............ .I42 

142. Fore wings with four veins or less, either free or stalked, extend- 
ing from the cell to the costa, and five or six from the cell to 
the inner margin, the last branch of R ending beyond the tip of 
the wing; hind wings with R and M usually widely separated 
at  the margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I43 

Fore wings with five veins extending from the cell to the costa, 
or with only three or four to the inner margin, the last branch of 
R ending before the tip of the wing (except Epimarptids). . l45 

143. Fore wings with R1 arising beyond the middle of the cell, about 
as long as Rz. (Fig. 424). a (Scgthris (=But$lis), cosmop.; 
Paralogistis, ethiop.). (SC YTHRIDB, B UTALID-43). 

SCYTHR~ DIDE 
Fore wings with R1 arising before the middle of the cell, longer 

than Rz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I44 
144. Hind tibia stiffly bristled, normally in tufts at  the spurs; hind 

wings with M1 and M2 separate. (Epermania (=Chaulibdus), 
widespr.; Acanthgdra, nearc.; CataplBctica, palaarc.). 

EPERMEN~IDE 
Hind tibia with long loose hair; palpi small and drooping; hind 

wings with M1 and Mz united or long-stalked. (ArgyrBsthia 
(A. conjug6lla, Apple fruit-miner), widespr. ; ZellBria, cosmop. ; 
Hofmhnia )  . . . . . . . . . . . . . . . . . . . . . .  ARGYRESTH~IDIE 

145. Fore wings with the discal cell set obliquely, the end distinctly 
closer to the hind margin than to the costa, Cu2 very short and 
usually extending directly back to the margin. . . . . . . . . . . .  .I46 
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Forewings with thediscalcell axial and central, Cu2 normally longer 
and continuing parallel with themedial veins,rarely obsolete, 143 

146. Fore wings with blunt discal cell, R1 arising from the middle of 
the wing, veins Rz to Cu arising from the end of the discal cell, 
with a long stigma1 thickening between the costa and R1; hind 
wings with Sc and It normally fused for a short distance near 
the base; antennze with a heavy pecten on the basal joint. 
(Fig. 430). Mainly tropical species. (Blastijbasis, widespr.; 
Auxim6basis, Am.; Dryopbria, Holc6cera, Pigritia, Valen- 
tinia). (See couplet 105). . . . . . . . . .  Most BLASTOBASID& 

Fore wings without stigma, It2 arising distinctly before the end 
of the discal cell; hind wings with R not fused with Sc, some- 
times vestigial. (Fig. 426) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I47 

147. Front tibiz slender, with thc epiphysis small and apical or want- 
ing, the hind tihip with the upper spurs above the middle; 
antennz porrect in repose. (Fig. 426). (Cole6phora (= IIap- 
lop-tilia) cosmop. (C. jldcherdlla, Cigar case-bcarcr; C. malivor- 
blla, Pjstol case-bcarer); Goniodbma, Yetribtes, pa l~arc . ) .  
(EUPISTIDA?, HAPLOYTILllDB) . . COLEOPHORIDE 

Front t i b i ~  stouter, with thc epiphysis a t  the middle; antennre 
turned back in repose. (Batrkchedra, Blastodkcna, Pyro- 
dbrces). (See couplet 153). . . .  C O S M O P T E R ~ G ~ D ~ ,  part 

148. Labial palpi with the third joint nornlallp blunt, fusiform and 
morc or less angulate with the second, the joints not curving; 
maxillary palpi porrcct but not folded across the prol)oscis, or 
reduced, sometimes absent; A2  not forked a t  the base. (Acro- 
cbrcops, Gracilbria (G. s?jring6lla, Lilac leaf-srriner); Eitho- 
collbtis (= Phyllono~$der) (Leaf blotc21-miners) ; MBrmara (M. 
pomondlla, Apple-skin miner) ; Parkctopa; Barbmix, ornix). 
(E UCI?S~'ID&, LITIIOC~LI,~TIDAZ', PEI YLLOIZ YCTER- 
ID&) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GRACILAB~IDE 

Labid palpi with the third joint long, tapering, pointed, the 
second joint curving up; maxillary palpi small, but of folded 
typc, curving over the base of the pro1)oscis; A2 cornrnonly 
formed a t  thc base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149 

149. Both wings with A1 preserved at  the margin ant1 A2 forked :it the 
base; basal joint of the antennl~ with a strong pecten of bristles. 
(Borkhausbnia, gndrosis). (See couplet 132). 

(ECOPHORID~E, part 
Hind wings and usually also t l ~ e  fore wings lacking A l ;  antennz 

often withont a pectcn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I50 
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150. Fore wings with no veins emcrging from the end of the discal cell 
l~etween the continuations of the R and Cu + M stems. (Hblice, 
Theisoa). (See couplet 126) . . . . . . . .  GELECH~IDE,. pprt 

The oblique end of thc discal cell of the fore wings emitting 
several veins between the Ii and Cu stems. . . . . . . . . . . . . . .  .I51 

151. Labial palpi with apprcssed scales, the second joint with a pro- 
jecting pencil of scales above; a n t e n n ~  with the basal joint 
elongate, a notch near the base of the stalk covered by an 
oblique tooth beneath it; hind tibizr rough-haired above; fore 
wings with Rg ending beyond the wing-tip. (EpimLrptis, 
India) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EPIMARPTIDE 

Labial palpi without dorsal tuft; base of antennz not toothed; 
Rg ending before wing-tip . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I52 

lY2. Hind wings elongate-ovate or ovate-lanceolate with the costal 
margin simple, regularly arched. Hawaii?n. (Hyposm6coma, 
Diplbsara, Aphthonbtus). (DIPLOSARI7)W). 

HYPOSMOC~MJIIDE 
Hind wings lanceolate or linear, a t  most with a slightly dcvel- 

oped costal lobe toward the base, accentuated by a tuft of stiff 
scales beyond wllich the costa is stl-;tight or slightly concave, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  theapexalwaysacute 153 
153. Hind wings with reduced neuration, R, N and Cu apparently 

simple veins, no crossvcins, subcosta veqy short, freriulum 
simple; labial palpi strongly flattened and rather rough-scaled 
on anterior edge throughout. hstromnlayar~. (Ago~bxena,  
Maem6lytis). (See couplet 116) . . . . . . . .  AGONOXENIDE 

Hind wings, except when linear, with several branches of Cu 
and M and the crossvein preserved, frenulum usually mul- 
tiple; palpi with the second joint smooth or tufted below. 
(Fig. 428). A large cosnlopolitan group. (Cosm6pteryx, Chry- 
soclfsta, Homalbdra, SynallLgma, WLlshia, Stagmat6- 
phora,  LavBrna, Loph6ptilus, MGmpha, Perimbde, Psac5- 
phora,  LimnBcia  (L. fragmitEllu, Cat-tail moth)). (Compare 
couplet 147). (LAVERNIDAT) Most COSMOPTER~GIDE 

154. Fore wings with R five-branched, all thc branches simple, un- 
forked, and arising from thc discal cell; eyes strongly lashed 
in front; antcnnz separated a t  the base by a distance greater 
than half the width of the eye, usually hooked at the tip; stout 
bodied butterflies of rapid, erratic flight; hind tibiz usually 

. . . . .  with a middle spur. Skippers. (HESPERIOIDE.4). 155 
Fore wings with some of the branches of R stalked or absent; 
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Figs. 431-438. Lepidoptera 

431. Antenna of sliipper, apical portion (Duncan) Hesperiidzc. 
432. Antenna of butterfly, apical portion (Dunc:tn). 
433. Epargyreus, lmt joint or tarsus of malc (Scudder): a, dorsal view; b, 

lateral view. Hcsperiidrc. 
434. Epargyreus, side view of hcad (Scuddcr) Hcsperiidze. 
435. Lycaena, details of legs (Scudder): ( I ,  front leg of male with tarsal joints 

at lefl more cnlarged; b, front leg of male with last t,arsal joint a t  left 
rnorc cnlarged; c, middle leg of male. Lycznidx. 

436. Calephelis, details of lcgs (Scuddcr): a, tlbia and tarsus of front legs 
of male, with tarsus a t  left morc enlarged; b, tibia and tnrsus of front 
leg of female, with last joint a t  left more enlarged; c, tibin, and tarsus 
of middle leg of male. 

437. Euphydryas, details of legs (Scudder): a, tibia and tarsus of front leg 
of male, with last joints of tarsus on left more cn1:trgcd; b, tibia and 
tarbus of front leg of femnle with last joints of tarsus below more en- 
larged; c, tibia and tarsas of middle leg of male. Nymphilidae. 

438. Megisto, details of legs (Scaclder) : a, tibia and tarsus of front leg of malc, 
with tarsus a t  left morc enlarged; b, tibia and tarsus ol front leg of 
fcmale, with tarsus a t  left more enlargccl; c, tibia and tnrsus of rniddle 
leg of male. Satyridae. 
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eyes rarely lashed; a n t e n n ~  closer together, the antcnnal club 
never pointed and recurveti a t  the tip (Fig. 433); hind tihi= 
never with a middle spur. 13utterflies. (PAPILIONOI- 
DEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,157 

155. Hind wings \with the discal cell divided by the forked base of the 
media; M2 fully developed; male with frenulum. Australian. 
(Euscllbmon). (See couplet 15). 

Females of EUSCHEM~NIDE 
Hind wings with the base of the media wanting and M2 more or 

less reduced, often wanting. . . . . . . . . . . . . . . . . . . . . . . . . . .  .I56 
156. Head much narrower than the metathorax; antennal club large, 

not drawn out a t  the tip nor rccurved; wing expanse 40 mm. 
or more; fore wings with M2 nearer to 1u3 than to ht,; palpi 
porrect. Giant skippers. (Megathgmus, N. Am.). 

M E G A T H ~ M I D E  
Head large; antennal club usually drawn out a t  the tip and with 

a distinct necurved apical crook (rarely the crook is not formed 
in some species whose small size distinguishes them from the 
Megathymid*). (Figs. 431, 433, 434). . . . . . .  .HESPER~IDB 

a. Antennal cllsb large, and cylindrical or cylindrical-conical, usually 
rcflexed before the swollen part. Mostly South and Central 
American. (Pyrrhopgge, Mysciria, M?scelus, Jemaldia, 
Apfrrothrix). (TIIAhf YR~DIDB) . . PYRRHOPYGINE 

Antennal club not wllolly refle~ed . . . . . . . . . . . . . . . . . . .  b 
b. Antennal club bent near the middle, ending in a long hooked or 

bent point, often its long as the swollen part; palpi stout, the 
second joint raised against the face, the third joint long, slender, 
bare and porrect; rnale witlrout costal fold; discal cell of fore 
wing two-thirds as long as the wigg-length, M2 ending sorne- 
what closer to Ml than to Ms. (Ismene, indomal.; Hasbra, 
indoaustr.; Rhopaloc&mpa, ethiop.) . . . . . .  ISMEN~NE 

A~ltennal club without a long llooked terminal portion, and fore 
wings wit11 discal cell less than two-thirds the wing-length. 
If the antennal club has a long llooked termijlal part anti the 
discal cell is more than two-thirds the wing-length, the palpi 
are not upturned against the face. . . . . . . . . . . . . . . . . . . . .  c 

c. Fore wings with discal cell a t  least two-thirds as long as the wing, 
when shorter M2 arises closer to MI than to M3 (Figs. 433, 
434). (Achlybdes, neotrop.; TelBgonus, Thgmele, neotrop.; 
Ehdamus, Epargfreus, Arn. rnostly trop.; Urbhnus (= Hes- 
yhriu, = Pkrgus, auct.) widespr.; Erfnnis (= Il'h6nao.s) p : ~ l ~ a r c .  
Am. ; Tagiades, Old World tropic. ; PholisBra, nearct. ; Celoen- 
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o r ~ h i n u s ,  tropicopol.) . (BCfIT, Y ~ D T D W ,  E~TDAM[DW, 
P Y R G Z l I ~ ,  7%IZEC ONIDAZ, TH YAflCLIDW, URB A N I N B ,  
HESPflltIIiVA3) . E R Y N N ~ N E  

Fore win69 with tliscal cell less than two-thirds as long as wing, 
Mz ariilng closer to MI than to M3; and umnlly with an oblique 
bromnish brand across the disli of the fore ulings. Cosmo- 
politan. (Ctenides, Cyclbpides, ethiop.; Ancylbxipha, 
Atrytbne, ThymBlicus, Am.; Ochlbdes, neal-c.; Hespbria 
(=PCiv~phila) holarc.; HLlpe, indornsl.; DLlla, Th~iicides,  
ncotrop.; P$rnara, etl~iop., indoma].). (CYCLOPIDTI)B, 
PAMJ'lZILln'A?, auct .) WESPERIINB 

157. Front legs normal, or if slightly reduced in size and structure, 
with the claws toothed or bifitl . . . . . . . . . . . . . . . . . . . . .  ,158 

1Jront legs, a t  least in the male, more or less strikingly different 
from the other pairs, usually not used for walking, thc claws of 
their tarsi, when present, never toothed or split . . . . . . . .  160 

158. Ti~rsal claws large, not toothed or bifid; anterior t ibiz with pads; 
fore wings with Cu apparently four-branched and with two or 
three anal veins; hind wings with the anal area reduced, one 
anal vein present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 

Tarsal claws bifid; anterior t ibiz without pads; fore wings with 
Cu apparently three-branchetl anti one anal vcin present; 
lrind wings with two anal vcins: ~netlium sized or rather small 
butterflies with broad wings, typically yellowish or white with 
blackish marginal markings. Cosmopolitan. (Ascia (= Y6ntza, 
P?eris) (A. ricpa, Cabbage biltterfly), Etirymus (=Chbins), 
Eurbma, Nathiilis, Catopsilia, Zerbne, Anthbcharis, 
Synchlbe (Orange-tips)). (PII~RZDA~) . .ASC$IDIE 

159. Fore wings with radius five-branched, anal crossvein present; 
liintl wings usually with a wavy margin :tnd a tail-like prolon- 
gation; ground color of wings yellow or b1acli; large showy 
butterflies with contrasting color pattern. (Fig. 444). Swallow- 
t:~ils. (Iphiclides, Trbides (=Ornith6ptrru), Laertias, Pa- 
pilio). (EQU~TIDB) . . . . . . . . . . . . . . . . .  PAPILIQNID~E 

Fore wings with radius four-branched, no crossvein between the 
base of the discal cell and the anal vein; medium sized hutter- 
flies, ground color of wings cream-white, marlied with dusky 
and usually with a red eye-spot on the hind wing; mainly alpine 
species. Parnassians. (Parngssius, holarc.). 

PARNASS~IDB 
160. Front legs much reduced in size in both sexes and without tarsal 



claws, folded against the thorax and not used in walking, their 
tarsi with only one joint in the nmle, usually with five joints in 
the female; fore wings with the radius five-branched. (Fig. 
437). (NYMPEIALPDB, s. Zat.) . . . . . . . . . . . . . . . . . . . . . .  ,161 

Front legs of female functional, with tarsal claws; of rnale more 
or less reduced, sometimes with a single claw; fore wings with 

. . . . . . . . . .  the radius three- or four-branched. (Fig. 436). .167 

Figs. 439-444. Lepidoptera 

439. Caligo, wings (Stichcl) Bmssolid~. 
440. Caligo, tibia and tarsus of front lcg of fcmalc (Stichel) Brassolid~. 
441. Caligo, tibia and tarsus of front lcg of male (Stichel) Bmssolidx. 
442. Danais, wings (Scudder) Danaitlz. 
443. Calephelis, wings (Stichel) Biodinidz. 
444. Papilio, wings (Comstock) Papilionidze. 

161. Hind wings with the discal cell closed by a well developed 
vein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 

Hind whgs with the discal cell open, or closed by a vestigial 
vein ............................................... 166 

162. Front feet of female ending in a corrugated knob; fore wings with 
the subcostal vein forked at  the extreme base, A3 preserved; 
antennae not scaled above; generally large butterflies with bold 
contrasting colorztion; mainly tropical. (Figs. 370, 442). (See 
couplet 166). (Dgnais ( = Andsia) (D. plexippus, Milkweed 
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butterfly), He!icbnius, Am%?). (ACR.EIDB, EUPLG- 
ZDX, L YMA'ADIDB, JIANIOLIDX) . . . . . . . .  DANAIDE 

Front tarsi of fernale present, though more or less abbreviated; 
fore wings with A3 lacking. (Fig. 438). . . . . . . . . . . . . . . . . .  163 

163. Fore wings elongate oval, twice as long as broad; mainly tropi- 
cal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I64 

Fore wings much less than twice as long as broad. . . . . . . . . .  . I65 
164. Antennz clothed with scales, a t  least above; front tarsi of the 

female four-jointed; wings opaque; medium sized, brightly 
colored butterflies. Almost entirely neotropical. (Apostrb- 
phia,  Colknis, Dibne ( = Agraulis), Migonit$ ( = E-lelic6r~ius, 
auct .I; Cethhsia, indornal.) . (PAL2&UTROPZDA3, t1li:LI- 
c o n r r m a )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EUE~DIDE 

Antcnne naked; wings often in great part translucent and desti- 
tute of scales. (Dirchnna, Ithbmia) . . . . . . . . .  ITHOMIIDE 

165. Fore wings with some of the veins greatly swollen a t  the base: 
usually small butterflies, rarely rather large, Feeble fliers, 
frequently of brownish colors, with yellowish cye-spots or 
ringed marks. (Fig. 438). (Megisto (=Cissin, Neon.Qmpha), 
Caenonpmpha, SBtyrus (= Cerryonis), ~ r g u s  (= Safyrbdcs), 
CEneis, EnMia). (AGAP~:'TZDB). . . . . . . . . . . .  SAT?RID& 

Fore wings with the veins not swollen a t  the base: large, tropical 
species with very broad wings, atlove with decp rich colors, 
below with eye-spots ant1 intricate lines. (Figs. 439, 440, 441). 
Neotropical. (Caligo, BrBssolis, Opsiphanes). ( C A L T G ~ N -  
IDLE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BRASSQLIDIE 

166. Hind wings with a large, cradle-like depression along the anal 
cdge in which the abdomen rests: large species, usually with 
brilliant metallic blue color; tropical. (M6rph0, neotrop.; 
Arnathfisia, Amathuxidea, indoaustr.). (ARGIDA). 

MORPH~IDIE 
Hind wings without a structure of this sort: usually moderate- 

sized species without brilliant blue coloration; many common 
brightly colored butterflies. (Figs. 437, 371). (Drpas (=Ar- 
qfjnni.v), Brgnthis, Euptoibta (Fritillarics) ; Eupb4dryas 
(=Lembnias, Afelitava), Phyci6des (=('rescent-spots); Ha- 
mbdryas (=Aglais, Euvane'ssc~, Vangssa), Eughnia, Junhnia ,  
Polygbnia ( =Grcipfa), Van6ssa ( = Pyrcimeis), (Angle-wings) 
BasilBrchia ( =Limcnitzs), Heter6chroa (Sovereigns), 
Chlorippe (= Apntiir?) (Emperors) ; An%a (Goatweed 
butterflies). (A RG YItEZDB) . . . . . . . . . . . . .  NYYPWALIDE 



167. Palpi very long, porrcrt, from one-fourth to one-half as long as 
the body and thickly hairy. Snout butterflies. Cosmopolitan. 
(Lib9theal Hfpatus) . . . . . . . . . . . . . . . . . . . .  LPBPTHEIDAE 

. . . . . . . . . . . . . . . . . . . .  Palpi not elongated, of ordinary size. .1AS 
168. E n d  wings with the costa thickened out to the hnnleral angle, 

Sc with a spur a t  the base, thc hunleral vejn. (Figs. 426,443). 
(ER E~ATTDB, LEJ~ON?IDA~, ItHIODIiVIDB, ii7I<,MEO- 

. . . . . . . . . . . . . .  B?IDB, PLEB&JIDA!?, auct.). R I O D ~  NIDB 
a. Hind wings with base of costa developed (I'ig. 4/13); alrrlost  holly 

neotropicd. (Mesosbmia, Riodina (=Erycinu, allct.1, S. _Am.; 
Eurfbia, Cbria, Bhotis, Calbphelis, Lfmnas). RIODININE 

Hind wings without basal 7-ein. (Dsdbna, ZBmerss, indomal.; 
Abisara, indomal., cthiop.; Euselbsia, nearct.; Wbdes, Heli- 
cbpis (= Pleb2ius), neotrop.; Nemehbius, Eur.; Dicalla- 
nehra, malay.) . . . . . . . . . . . . . . . . . . . . . . . . . .  NEMEOBIINIE 

Hind wings with the costa not tl~icliened a t  the base and without 
the hun~eral vein; fore wings with MI alrnost always arising 
froin the anterior angle of the discal cell: generally sm:tll, deli- 
cate species, the a n t e n n ~  ringed with white; often brightly 
colored and with very slender tail-like appendages on thc hind 
wings. Widespread. (Strpmon ( = ThBcln), ~ t l i d e s ,  Inci- 
sLlia, Mitohra (Hair-streaks) ; Lycana (= E-leddes, Chrys6- 
phanus), Tharsblea (Coppers); Evbres, Lyc,an6psis, Glau- 
copspche (Blues). (C ~ ~ I ' I D I N I D B ,  RUKALIDB). 

LYCBNIDE 
. . . . .  169. Head of female moth of the usual form and structure. . I70  

Head of female of abnormal form and structure, resembling that 
of the caterpillar. (See couplet 42). 

Fernalcs of sornc HETEROGYNIDE 
170. Moth developing in and frequently never leaving a sack or case 

constructed by the larva and carried about by the  latter during 
growth. (Scc couplets 26, 40, 42). Feinnles of PSYCHIDE, 

TALEPOR~IDE and some HETEROGYNIDE 
Moth not developing in such a sack constructed by the larva, the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  latter entirely free-living 171 
. . . . . . . . . .  171. Body scaly or hairy; or if woolly, without ocelli. .I72 

Body densely woolly; ocelli present. (Trichiosbma). (See 
couplet 89) . . . . . . . . . . . . . . . . . .  Fernales of some A R C T ~ D B  

. . . . . . . . . . . . . . . .  172. Palpi usually long and extentled forward. ,173 
P d p i  short, alrnost concealed. (See couplct 1 24). 

Females of some TORTR~CIDE 



240 I3ULLETIN: RIUSEUI\f O F  COMPARATIVE Z O ~ ~ L O G Y  

173. Body stout, tlensely woolly, with short legs. (See couplet 85). 
Females of some LYMANTR~IDE 

Body slender, hairy or scaly, with relatively long legs. (See 
couplet 50) . . . . . . . . . .  Fernales of a few GEOMETROIDEA 

The key given below follows closely that used by Forbes in his 
Lepidoptera ol New York state, which is based oil the system elab- 
orated by Fraclier. I t  includes the more important families as they 
may be distinguished on the basis of those genera whose larvze have 
been carefully and systematically studied. Wherever possible other 
families have been added, but a t  present a knowledge of even the 
European and North American forms is so incomplete that the present 
key must be used only as a guide in identification, and must in no way 
be relied upon as presenting characters of definite and final accuracy. 
Many families are necessarily omitted. 

1. Thoracic lcgs prcsent, formed of distinctly chitinizcd segments; 
abdominal prolegs usually present or indicated by crochets. . . 2  

Thoracic legs wanting or reduced to fleshy swellings without chit- 
inized segments; prolegs frequently vestigial or absent. . . . .  . 7  

2. Body segments bearing set%, stiff hairs, or spines, arising from 
small tubercles or plates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

Body setze absent, replaced by large, ovate scales, arranged in 
pairs; body slug-like, polygonal in cross section. 

MICROPTEREGIDB 
3. Prolegs vestigial or absent, entirely without crochets. . . . . . . . .  .4 

Prolegs present, or a t  least indicatcd by crochets which may be 
reduced but never entirely absent. . . . . . . . . . . . . . . . . . . . . .  .14 

4. Front not extending upwards to the vertex, except in cases where 
the vertex forms a vcry narrow slit. . . . . . . . . . . . . . . . . . . . . .  . 5  

Front extending upwards to the vertex; small species, the larvze 
living in portable cases from which they protrude the anterior 
part of the body to feed externally or eat into the tissues of 
leaves, fruits, etc. Case-bearers. . . . . . . . .  COLEOPHORIDE 

5.  Head free, exposed in front of the thorax; body segments sepa- 
rated by strong incisures; only the primary body set= present, 
these usually distinct. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6  

Head concealed within the urothorax which bears a slit below 
through which the mouthparts are protruded for feeding; body 
almost alwaj s with spines or secondary hair, the primary set% 



obsolete; body with obscure incisures, but usually with pits. 
Slug-caterpillars . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EUCLEIDE 

6. Set= iv. and v. distant on the abdominal segments (Fig. 51); pro- 
legs present, but without hooks; living in the pods of Yucca. 

Teyeticuln of the PRODOXIDIE 
Set= iv. and v. adjacent (Fig. 446); prolegs absent. 

A few GELECH~IDE 

Figs. 445-452. Lepidoptera, Larva: 

445. Adela, setal map of third abdominal segment (Forbes) Adelidz. 
446. Dichomerus, setal map of sixth abdominal segment (Forbes) Gelechi- 

id=. 
447. Dichomerus, setal map of prothorax (Forbes) Gelechiidw. 
448. Dicymolomia, setal map of third abdominal scgment (Forbes). 
449. Sthenopis, setal map of prothorax (Frarker). 
450. Biordinal or double-rowcd arrangement of crotchets on abdominal proleg 

(Forbes). 
451. Uniordinal or single-rowed arrangement of crochets on abdominal proleg 

(Forbcs) . 
452. Triordinal or triplc-rowed arrangement of crochets of abdominal proleg 

(Forbes). 

7. Body fusiform, thickest at the middle; head small, the front reach- 
ing only about two-thirds of the way to the vertex, closed above 
and separated from the vertex by the epicrania; living in the 
pods of Yucca. (Prod6xus) . . . . . . . . . . . . . . . .  PRODOXIDE 

Body cylindrical or flattened; if somewhat fusiform, the front 
extends upwards to the vertex. . . . . . . . . . . . . . . . . . . . . . . . . .  .8 

8. Head with two ocelli on each side, or with one large one or with the 
occlli obsolete. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .9 

. . . . . . . . . . . . . . . . . . . .  Head with six small ocelli on each side. .13 
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9. Two ocelli on each side of the head; front not extending to the ver- 
tex; larvze leaf-miners, forming blotch mines. . HELIOZELIDE 

One large ocellus on each side of head or occlli obsolete . . . . . .  .10 
10. Front triangular, the ocellus frontal; larva making a large blotch 

mine from which it drops to spin a cocoon in the ground. 
ERIOCRAN~IDE 

Front quadrangular; ocellus lateral in position. . . . . . . . . . . . . .  . l l  
11. Front narrowed behind, wider in front; body cylindrical; prolegs, 

if present, vestigial and borne on the second to seventh ab- 
dominal segments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12 

Front widest behind; body usuwlly depressed; prolegs, if present, 
borne on the third to fifth segments of abdomen. Src couplet 
13) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G R A C I L A R ~ D E  

Body not geatly lengthened, about five times as long as thick; 
prolcgs usually present; larvz mining in leaves, bark o_r fruits, 
or forming galls in twigs or petioles . . . . . .  NEPTICULIDE 

Body very slender, about ten times as long as thick; prolegs ab- 
sent; larvx. mining near the surface of the stems of herbaceous 
or other ~ l a n t s  . . . . . . . . . . . . . . . . . . . . . . . . .  OPOSTEGIDE 

13. Vestigial prolegs, bearing hooks, present on the third to sixth 
abdominal segments; larva mining in leaves, usually making 
a blotch mine. . . . . . . . . . . . . . . . . . . . . . . . . . . .  TISCHER~IDE 

Abdomen without prolegs on the sixth segment; larvze lcaf miners, 
at  least in thc early stages, the older larvz somctirnes spinning 
a shelter on the surface of the leaf. . . . . . . .  GRACILAR~IDE 

14. Body without secondary or tufted set=; tubercle vi. with a single 
seta; vii. with at most three set=, unless the proleg has a multi- 
serial circle of hooks when it  may bear four set=. . . . . . . . . .  .15 

Body bearing tufted or secondary hairs; at  least two set:e on 
tubercle vi. on the sixth abtlominal segment, or with addi- 
tional set% on the proleg. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .52 

15. Sixth abdominal segment bearing prolegs, although prolegs may 
be ahsent on the more anterior segmcnts . . . . . . . . . . . . . . . .  .16 

Sixth abdon~inal segment without prolegs. (See couplet 13). 
GRACILARZIDE 

16. Hooks (crochets) of the prolegs arranged in a circle or ellipse, 
. . . . . . . . . .  which may be incomplete, or in transverse band. .17 

Crochets forming a. single band, sometimes with a few vestigial . . 
ones in addition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46 

17. Prespiracular wart of prothorax with two set%. . . . . . . . . . . . . .  .18 
. . . . . . . . .  Prespiracular wart of prothorax bearing three  set:^. .19 
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18. Eboks on prolegs uniortlinal, i.c. with their tips forming a single 
line (Fig. 35); body cylindrical; tubercle vii. of mesothorax 
bearing a singlc seta; surface of body rough and granular. 

ORNEODIDE 
Hooks on prolegs biordinal or tribrdinal, i c .  with thcir tips form- 

ing two or three parallel lincs (Figs. 26, 27), or uniordinal in 
l a r v ~  wit,h stout body and bisetose tubercle vii. of mesothorax. 

Chrysaugin= of thc PYRAL~DIDE 
19. Hooks on prolegs forming two transverse bands, rarely reduced 

to one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Hooks on prolcgs forming a circle or ellipse which is sometimes 

broadly interrupted. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .26 
20. Prolegs with the llooks either in a single transverse row, or in two . . 

lnult~serial bands. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .21 
Prolegs with the hooks arranged in two sin~ple (uniosdinal) 

series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
21. Prolegs represented by one uniserial band of very smhll hooks, 

the prolegs practicslly absent; leaf-miners or case-bearers. 
INCURVAR~IDE 

Prolegs with many, short, vestigial hooks arranged in two trans- 
verse multiserial bands (Fig. 458); case-bearers livin_g in a 
portable lenticular case made of a piece of leaf. . .  ADELIDE 

22. Set= iv. and v. of abdomen remote; young l a r v ~  living in ser- 
pentine mines in leaves, later feeding externally. 

Bucculatri.?: of the LYONET~IDE 
Set* iv. and v. of abdomen adjacent (Fig. 448). . . . . . . . . . . . .  .23 

23. Hooks on the anal prolegs disposed in two groups; habits various. 
GELECH~IDE 

Hooks on the anal prolegs in a single series. . . . . . . . . . . . . . . . .  .24 
24. Front long, ext,ending upwards a t  least two-thirds of the way to 

tlie vertex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
Front short extending about one-third the way to the vertex. 

Cossula of the COSSIDE 
2.5. Spiracles elliptical, normal in size, those of tllc eighth abdominal 

segment placed higher np than the others; I;)ody white, without 
markings; boring in woody, or more rarely in the stems of 
herbaceous plants . . . . . . . . . . . . . . . . . . . . . . . . . . .  EGER~IDAE 

Spiracles very small, circular, the last pair about in line with the 
others; Iarvn: usually living in portable cases and feeding ex- 
tcrnally or sometimes mining, but never boring int,o the stems 
of plants . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COLEOPHORIDE 
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26. Set= iv. and v. on abdomen remote, or very rarely absent in 
minute species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .27 

Set= iv. and v. adjacent, often on a common tubercle; no small 
. . . . . .  hooks at the base of the principal scries on the prolegs .32 
. . . . . .  27. Hooks on prolegs arranged in a single, complete ellipse. .28 

Hooks on prolegs forming an incomplete ellipse, or with additional 
minute series at the base of the large ones. . . . . . . . . . . . . . . .  .30 

Figs. 453458. Lepidoptera, Larvce 

453. Scardia, setal map of third abdominal segment (Forbcs) Tineidzc. 
454. Acrolophus, setal map of mesothorax (Fracker) Acrolophidw. 
455. Acrolophus, setal map of prothorax (Fracker) Acrolophidzc. 
456. Carposina, sc td  map of first abdominal segment (Forbes) Carposinidsc. 
457. Carposina, setal map of eighth abdominal segment (Forbes) Carposin- 

id=. 
458. Adela, arrangement of crochets on proleg (Forbes) Adclidw. 

28. Set= of prespiracular group on prothorax about as far from the 
spiracle as from one another; seta i. of abdomen placed at a 
higher level than ii. . . . . . . . . . . . . . . . . . . . . . .  LYONET~IDE 

Setze of prespiracular group on prothorax about twice as far from 
the spiracle as from one another. (Fig. 449). . . . . . . . . . . . . .  .29 

29. Seta i. of abdomen much lower than ii. (Fig. 453); larvz generally 
case-bearers; the case usually ending in a triangular valve, more 
rarely lenticular; often living on animal matter, fungi, etc. 

TINEIDE 
Seta i. of abdomen not lower than ii.; habits varied. 

HELIOD~NIDE 



30. Meso- anti metathorax with set= i.a and i.b close together (Fig. 
454); abdomen with seta iv. bclow the level of the spiracle. .31 

Meso- and metathorax with seta. i.a in front of i.b and well sepa- 
rated from it; larvz boring in woody plants, commonly in the 
roots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HEPIBLIDZ 

31. Prothorax with seta beta at a higher level than alpha (Fig. 455). 
ACROL ~ P H I D B  

Prothorax with seta bcfa a t  a lower level than alpha. The Plu- 
tellidz, Argyresthesiid:~ and Acrolepiidz will also run out hcre. 

Families related to the YPONOME~TIDIE 
32. Last pair of spiracles placcd very high up, nearer to the mid- 

dorsal line than set= i. of the anterior abdominal segments; 
1arv:x: internal feeders in the fruits of various plants. (Figs. 
456, 457) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CARPOS~NIDE 

Last pair of spiracles placed lower down, in the normal position. 33 
33. Mesothorax with two setz  on tubercle vii., above base of leg. 34 

Mesothorax with only a single seta on tubercle vii. (Fig. 549); 
seta ii. on ninth abdominal segment placed higher up than i. 
(Fig. 463) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .36 

34. Prothoracic spiracle higher than wide, i .e. with its longer axis 
vertical; seta i. of ninth abdominal segment placed higher up 
than ii.; larvx: boring in the tissues of plants, or leaf-rollers. 

T H Y R ~  DIDE 
Prothoracic spiracle with its longcr axis horizontal; Iarvz living 

in a portable casc, from the anterior end of which they protrude 
the anterior cnd of the body when feeding. . . . . . . . . . . . . . . .  .35 

35. Thoracic legs with the last two segrnents stout; seta i. on abdomi- 
nal segments below the level of scta ii. (Fig. 460). . PS?CHIDB 

Thoracic legs with the last two segments very slender; seta i. 
on abdominal segments above the level of seta ii. (as in Fig. 
461) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TALZPOR~IDZ 

36. S c t ~  ii. of ninth segment nearer together across the dorsum than 
these setz  are on the preceding scgmcnts, frequently on the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  same plate 37 
Thcsc set2 as far apart across the dorsum on the ninth segment 

as on any of the preceding segments, very rarely on the same 
plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .38 

37. Set= iv. and v. on abdomen placed at  almost the same level (Fig. 
461); prolcgs with the hooks forming a uniordinal row (Fig. 
451); larvx: boring in herbaceous plants or feeding in the seeds. 

PHALON~IDB 
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Set= i\r. and v. on abdomen not at  the same level, a lime connect- 
ing them diagonal or vertical; hooks on prolegs  usually multi- 
ordinal (Fig. 452). (Including the Olethreutitl:~ and several 
other related fa~nilics) . . . . . . . . . . . . . . . . . .  TORTR~CIDE 

Coxz of the metathorscic legs separated by less than twice their 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  owmwidth 39 

Cox= of the inetathoracic lcgs separated by twice their own width; 
prolcgs small; srnall species; larvz with varied Irabits, rnining 
in leaves, boring in stems, rolling leaves or feeding in seeds. 

COSMOPTER~GIDE 
Setz  i .  and ii. on abdomen widely scparatcd. . . . . . . . . . . . . . .  .40 
 set:^ i. and ii. on abdomen closc together. (See couplet 29). 

HELIODINIDE, part 
Front short, not cxtwding morc than half way to the vertex, 

usually much less than half way. . . . . . . . . . . . . . . . . . . . . . . . .  .41 
Front longer, extending almost or fully two-thirds of the distance 

to the vertex, narrowly pointed above; small species with uni- 
ordinal or biordinal hooks on the prolegs. . . . . . . . . . . . . . . . .  .43 

Species boring in plants, usually in wood; set% iv. and v. i laced 
on separate tubercles on the ninth abdominal scgment; body 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  white 42 
Leaf feeders; set= iv. and v. together on the same tubercle on the 

ninth abdominal scgment; body hriglltlycolored. STENOMIDIE 
Setx: ii. of the ninth abdominal segment placed on a cornmon 

dorsal platc; adfrontal plates short, not attaining the vertcx. 
ZEUZERIDE 

Set= ii. of the ninth abdominal segment on separate tubercles on 
each side of the mid-dorsal line adfrontal plates attaining 
the slightly cleft vertex. . . . . . . . . . . . . . . . . . . . . . . .  COSSIDE 

Hooks of proiegs biordinal, i.e. of two lengths, their t i p  forming 
two parallel lines (Fig. 450) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .44 

Hooks of prolegs uniordinal, all of the same length with their tips 
forming one continuous line. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .45 - 

Ocelli irregularly arranged, three of them closer together in a 
group (Fig. 464); larva! usually webbing or rolling leaves. 

(ECOPHORIDE 
Ocelli evenly spaced in a single group on each side of the head; 

habits various . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GELECH~IDIE 
Seta iii. on the eighth segment of the abdomen usually placed above 

and behind the spiracle; habits varied, oftcn scavengers, feeding 
in nuts, or predaceous on scale insects. . . . .  BLASTOBASIDIP~ 



Seta iii. on eighth segment of al~dornen usually placcd just above 
or slightly before the spiracle; larvz leaf-rollers or feeding 

. . . . . . . . . . . . . .  generally on foliage GLYPHIPTER~GIDE 
46. Prcspiracular wart of prothorax hearing three setze. . . . . . . . . .  .47 

Prespiracular wart of prothorax bearing two set=. . . . . . . . . .  .48 
47. Setze iv. and v. of abdomen remote, or if approximate the setze 

beta of the two sides of the body much closer together than the 
setze alpha of the two sides of the body on the prothorax (Fig. 
462) ; prolegs long and slender. (See couplet 31). 

YPONOME~TIDE 

Figs. 459-464. Lepidoptera, Larvre 

459. Phalonia, setal map ol mesothorax (Yorbes) Phaloni~dw. 
460. Thyridopteryx, setal map of fourth abdominal scgrrlent (Forbes) 

Psychidw. 
461. Phalonia, setal map of third abdominal segment (Forbes) Phaloniidrc. 
462. Argyresthesia, setal map of prothorax (Forbes) Yponomcutidz. 
463. Phalonia, setal map of ninth abdominal srgrnent (Forbes) Phaloniidte. 
464. Depressaria, arrangement of larval ocelli (Forbes) CEcophor~dw. 

Setze iv. and v. of abdomen placed close together; beta about as 
. . . . . . .  far apart as alpha; prolegs usually short. ETHM~IDE 

48. Tubercle vii. on ineso- and metathorax with two setze. . . . . . .  .49 
Tubercle vii. on mcso- and metathorax with a single seta. . . . .  .51 

49. Body set= minute, the tubercles placed in olr)scure rings; head 
unusually wide; prolegs reduced; larvze forming nests in loosely 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  rolletl leaves THYATIRIDE 
Body  set;^ heavy, almost always spinulose, on conspicuous tu- 

bercles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 
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50. Tubercle iii. of abdomen bcaring two setze; l a r v ~  usually feeding 
on lichens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LITBBSIIDE 

Tubcrclc iii. of abdomen with a single scta. (See couplet 69). 
Utethczsa of the ARCT~IDAE 

51. Body us~~a l ly  with enlarged contrasting tubercles; eighth ah- 
dominal segment with a conspicuous hump; banded or spottcd 
with black; larvze fecding externally on foliage. AGAR~STIDE 

Body not as above; usually dully colored and not with conspicu- 
ous transverse bands of black; usually external feeders on the 
leavcs of plants, sometimes boring into fruits, or cutworms. 

NOCTOIDE 
52. Less than four pairs of ventral prolegs or with the first pair greatly 

reduced. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53 
Four pairs of ventral prolegs bearing hooks, and sometimes with 

additional ones not bearing hoolrs. . . . . . . . . . . . . . . . . . . . . . .  .54 
53. Body hairs tufted; hooks on proleg* uniordinal (Iqig. 25); three 

pairs of ventral prolegs; larvze feeding externally on foliage. 
N OLIDE 

With only a few accessory hairs or sometimes with fine secondary 
hair; usually oniy one pair of ventral prolegs (on the sixth ab- 
dominal scgment) in addition to the anal pair (on the eighth 
segment). including also most of the families of Gconletroidea. 

GEOMETRIDE 
54. Four pairs abdominal prolegs; anal prolegs sometimes reduced or 

absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 
Four pairs of abdominal prolegs on segments thrcc to six and in 

addition a pair without hooks on segments two and sevcn; 
body bearing stinging hairs mixed with tufts of dense, soft hair. 

YEGALOP?GIDE 
55. Anal prolegs entirely absent; body with secondary hair below, but 

none above exccpt on the few enlarged tubercles. DREPANIDE 
Anal prolegs present ah a pair of large tubercles, or flagella a t  lcast 

normally fully derelopcd. . . . . . . . . . . . . . . . . . . . . . . .  .56 
56. Hooks on the grolegs uniordinal, all of equal length, their tips 

fornring a single continuolls line (Fig. 451). . . . . . . . . . . . . .  .57 
Hooks on the prolegs biordinal or triordinal, of two or three 

. . . . . .  lengtl~s, their tips forming two or three parallel lines. .71 
57. Setigerous tubercles vestigial or abscnt, or obscurcd by secondary 

hair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58 
At least tubercle vi. many haircd and distinct; secondary hairs 

sparse or absent above the prolegs. . . . . . . . . . . . . . . . . . . . . .  .65 



58. Anal plate bifurcated; head roughly papillose; third ocellus very 
large . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SAT?RIDE 

Anal plate simple; head smoother; third ocellus rarely much en- 
larged . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59 

59. Body caterpillar-like in form; vegetarian species, not parasitic on 
other insects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 

Body hemispherical, with a complete circle of uniordinal hooks; 
liting as external parasites of Honloptcra (Jassidx~ and Ful- 
goroidea) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EPIPYROPIDB 

60. Spiracles small, circular; ventral prolegs slender, more or less 
petiolate, with expanded walking surface; usually Icaf-rollers, 
more rarely boring in the stems of plants. . P T E R O P H ~ R I D E  

Spiracles elliptical, larger; ventral prolegs short . . . . . . . . . . . .  61 
61. Body bearing dense secondary set=. . . . . . . . . . . . . . . . . . . . . .  .62 

Secondary set= very sparse or absent above the prolegs; with 
simple set= or a few accessory ones. . . . . . . . . . . . . . . . . . . . . .  63 

62. Notch of labruin deep, with parallel sides; anal prolegs :is well_devel- 
oped as the ventral ones. (See couplet 51). A few NOCTUIDE 

Notch of labrum acute, with convergent sides; anal prolcgs much 
reduced, not functional; body often with spines, long fleshy 
tubercles or humps, frequently brightly colored. 

NOTODONTIDE 
63. Tubercle iv. much lower on the seventh abdominal segment than 

on the other segments; anal prolegs more or less reduced or 
modified . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 

Tubercle iv. a t  about the same level on abdominal segments six, 
seven and eight. (See couplet 65). .A few LYMANTR~IDE 

64. Skin shagrecned. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DI OPTIDIE 
Skin smooth, not shagreened. (Sce couplet 62). NOTOD~NTIDB 

65. Sixth and seventh abdominal segments bearing eversible glands 
in the middle above; body hairy, usually with conspicuous 
tufts of brightly colored hairs; feeding externally on foliage. 

LYMANTR~ ID= 
No dorsal eversible glands. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .66 

66. Spiracles small, circular. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .67 
Spiracles of the usual size, elliptical. . . . . . . . . . . . . . . . . . . . . . . .  .68 

67. Ventral prolegs short, with a straight band of heavy hooks. 
PYROMORPHIDE 

Ventral prolegs slender, more or less petiolate, with expanded 
walking surface somctimes bearing a circle of hooks. (See 

. . . . . . . . . . . . . . . . . . . . . . . . . .  couplet 60) PTEROPHORIDE 
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68. Mesothorax with two or three setigerous tubercles above the level 
of the spiracles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .69 

Mesothorax with only one such tubercle above the level of the 
spiracles; externally feeding species, comrnonly on gasses and 
low plants, also some on lichens . . . . . . . .  EUCHROM~IDE 

69. Tubercle, or seta iv. placed much lower on the seventh abdominal 
segment than on the sixth or eighth segment, or absent . . . .  70 

Tubercle, or seta iv. placed at  the same level on thc seventh as 
on the adjacent abdominal segments; body clothed with dense 
clusters of hairs and often with long, brightly colored tufts; 
feeders on a great variety of plants . . . . . . . . . .  A R C T ~ I D B  

70. Hoolis on prolegs of evcn length, or gradually cdccreasing in size 
toward the ends of the row. (See couplet 51). 

A few NOCT@IDE 
Hooks on prolegs abruptly decreasing in size toward each end of 

the row; feeding externally on leaves, often brightly colored. 
PERIC OPIDE 

71. Body without noticeable accessory or secondary hair; with not 
more than eight hairs on the prolegs. . . . . . . . . . . . . . . . . . . . .  .72 

Body with numerous secondary set=, a t  least on the prolegs; anal 
prolegs well developed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .77 

72. Prolegs with the hooks arranged to form a complete circle. . . . .  .73 
Prolegs bearing a band of hooks on the inner side, and sometimes 

also a much weaker band on the outer side. . . . . . . . . . . . . . .  .75 
73. Subdorsal set= of abdomen simple. . . . . . . . . . . . . . . . . . . . . . . .  .74 

Subdorsal set= of abdomen represented by warts; body with 
tufted hair from small warts; often webbing leaves. 

SCYTHR~DIDE 
74. Surface of head rugose; body widest on the segrncnts that bear 

the prolegs; larva spinning leaves together for a nest when 
young, later making a portable case of silk and pieces of leaf. 

LAGOSOMATIDE 
Surface of head smooth; body widest on the first segment of the 

abdomen; larva constructing a portable case. 
Some X Y L O R ~ C T I D E  

75. Prespiracular wart of prothorax bearing two set%; set= iv. and v. 
of abdornen usually distant from each other. . . . . . . . . . . . . .  .76 

Prespiracular wart of prothosax bearing three set=; set% iv. and 
v. of abdomen approximate; anal prolegs wcll developed, with 
hooks; larva spinning a light web . . . . . . . . . . . . . .  ETHM$ID& 

76. Spiracles subequal in size. (See couplet 49). . . . .  THYAT~RIDE 



First and last spiracles twice as large as the others; young cater- 
pillars living in a communal web, later feeding more or less 
ex~oscd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EPIPLEMIDE 

Set% very irregular in length, some ten times as long as the others; 
with obscure warts, a t  least in the earlier stages; sometimes 
provided with scale-like hairs. . . . . . . . . . . . . . . . . . . . . . . . . . .  .78 

Set* subequal or sonletimes with set= and prominent warts and 
spines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79 

Labrum with a notch that extends for two-thirds of its length, 
or with the notch somewl-lat shallower and continued as a groove 
to the base of the labrum; body hairy, strongly dcpressed, often 
with slender dorsal hair tufts. 

EUPTEROTIDE, APATELOD~NE 
Labruln with a shallower notch which is not continued as a groove; 

no tle)rsal hair-pcncils; larva very hairy, with dense secondary 
hair; usually feeding on the foliage of trees, sometimes in a 
communal web . . . . . . . . . . . . . . . . . . . . . . . .  LASIOCAMPIDE 

Eighth abdorninal segmcnt hearing a median horn, process, plate, 
ortubercle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 

Eighth abdominal segment not thus arrned on the mid-dorsal 
line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .85 

Body bearing numerous branching spines or enlarged tubercles. 81 
Body not thus ornamented, a t  most with two pairs of small spines 

on the thorax. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .84 
. . .  Head evenly rounded; hoolts on ~rolegs biordinal (Fig. 26). .82 

Head angulated or svined above, or the ahdomcn with several - 
mid-dorsal spines; hooks of prolegs usually triordinal. (Fig. 
27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NYMPHALIDE 

Ninth segment of abdomen with a rnedian dorsal spine; spines on 
body strongly unequal, armed with short nodules or short 
spinules; large and brightly colored . . . . . .  CITHERONIIDAC 

Ninth segment of abdomen without a median dorsal spine, 
or the body spines subequal and armed with dcnse, long 
spinules. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .83 

Tubercles ii. of ninth abdominal segment from the two sides of 
the body fused into one on the dorsal line; body with bushy, 
branching spines, not brightly colored. 

SATURN~IDE, HEMILEUCINE 
Tubercles ii. of ninth abdominal segment separate on each side 

of the rnedian line; very large, brightly colored caterpillars. 
S A T U R N ~ ~ D E ,  SATURNI~NE 



84. Abdominal segrrlents eaclr divided into six or eight annulets; pro- 
legs normal, not widely separated; body rnore or less cylindrical, 
usuallj~ with oblique stripes or hands of color. Sphinx cater- 
pillars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SPH~NGIDE 

Abdominal segments with two or three obscure annulets; prolegs 
unllsually widcly separated; body withont oblique color mark- 
ings. Silkworms . . . . . . . . . . . . . . . . . . . . . . . . .  BOMB PCID~E 

85. Head rounded, of the usual form. . . . . . . . . . . . . . . . . . . . . . . . . .  .86 
I-lead strongly elevated, triangular in outline. 

Lapnra of the S Y H ~ N G I D E  
. . . .  86. Ninth abdominal segment without a metlian dorsal spine. .87 

Ninth abdonlinal segmcnt bearing a small median dorsal spine. 
(See couplet 80) . . . . . . . . . .  Anbota of the CITHERON~IDIE 

87. Hoolis on prolegs forming an ellipse, a t  most narrowly inter- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rupted 88 

Hooks on prolegs arranged in one band which is occasionally in- 
terrupted; or rarely forming two widcly separated bands. . .  .89 

88. Head innch larger than the prothorax which forms a narrow 
"necli "; body widest a t  the middle, distinctly tapering toward 
both ends; larvtx: commonly forming a nest in a folded leaf or 
in several leaves webbcd togcther. . . . . . . . . .  HESPERIIDE 

Head smaller than the prothorax, partially retractile; body rylin- 
drica1;larvze boring in the stems of Yucca.. MEGATHPMIDE 

89. Ranti of hooks on the prolcgs reduced or interrupted a t  the middle 
anti with a narrow, spatulate, fleshy lobe arising near the inter- 
ruption; head small. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .90 

Prolcgs without a fleshy lobe near the middle of the band of 
hooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 

90. Head about half as wide as the body; body bearing a considerable 
. . . . . . . . . . . . . . . . . . . .  amount of secondary hair RIOD~NIDE 

Head smaller, rarely more than one-third as wide as the body; 
secondary hair less prominent; body short and broad, rnore or 
lcss slug-like, with the legs and prolcgs very short. 

LYCllENIDkE 
91. Prothorax above bearing an ex~crsible, forked scent gland; gland 

when retracted showing as a groove; body not hairy or spiny, 
but sometimes bearing fleshy filaments. . . . . . . . . . . . . . . . . .  .92 

Prothorax without a sccnt gland. . . . . . . . . . . . . . . . . . . . . . . . . .  .93 
92. Set% minute, not borne on tubercles or warts (except in the early 

stages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PAPILIONIDE 
Set= well devcloped; some warts present . . . . . .  PARMAS~IDE 



93. Head and body entirelj~ without spines, high tubercles or fleshy 
filaments.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94 

Spines, high tubercles or flcshy filaments well developed on the 
body; when reduced, large spines or tubercles are present on 
the head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .97 

94. Anal plate rounded, entire. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .95 
Anal plate bifurcate at tip, bearing two distinct processes. 

SATERIDE 
95. Prolegs with only a single row of hooks, forming a curved band. 96 

Prolegs with reduced hooks on the outer side in addition to the 
well developed band; head small; set% never borne on promi- 
nent warts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LIBYTHEIDIE 

96. Head noticeably larger than the prothorax . . . .  NYMPH~~LIDE 
Head smaller than the prothorax; set= usually borne on promi- 

nent warts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A S C ~ I D E  
97. Mesothorax and sometimes several other segments bearing fleshy 

filaments; secondary set% short and confined to the prolegs. 
DAN AIDE 

Body without fleshy filaments. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .98 
98. Body spines slender, a t  least twelve times as long as wide; those 

on the abdomen as long as the width of the mesothorax; each 
abdominal segment with three lateral spines lout no median 
ones above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EUE~DIDE 

Body spines, if present, not so slender; those on the abdomen 
shorter than the width of the metathorax; median spines 
usually present on the dorsum . . . . . . . . . . . .  NYMPHALIDE 
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and retracted mouthparts; pup* with the appendages more or less 
adherent, the body either free or entirely encased in a seed-like capsule 
(pupariurn) formed of the indurated last larval moult. Food habits 
highly varinlr~le. Flies, Mosquitoes, Gnats, Midges. 

Adults 
I. Winged, i.e. wings functionally dcvcloped, the insect capable of 

flight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Winglcss, or with vestigial or abortive wings, incapable of func- 

tioning for flight (Figs. 662-678). . . . . . . . . . . . . . . . . . . . . . .I41 
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2. Antennze generally longer than the thorax, usually consisting of a 
flagellum of 6 to 16, rarely up to 39, nearly similar free joints 
in addition to the two basal joints (Fig. 465a), rarely with a 
differentiated style or bristle, sometimes ( P . ~ .  Bibio, Fig. 465d; 
Simulium, Fig. 46%; Anisopzu, Fig. 465e) the flagellar joints 
are crowded together; anal cell (cell Cu) widely open, rarely 
narrowed in the margin of the wing, discal cell usually absent, 
" second " vein (&, 3) sometimes forked; calypters absent; 
palpi usually elongate, hanging downward and normally com- 
prising 4 or 5 joints; body very rarely with bristles; pleural 
suture usually extending nearly straigh: between root of wing 
and middle cox%. (Suborder NEMATOCERA). . . . . . . . . . . 3 

Fig. 465. Nematocerous Antennz 

A, Perrisia (Vrrrall) Ceridomyiid=; B, Simulium (Lugger) Simltliidz; C, 
Ceroplatus (Johannsen) Ceroplatidz~; D, Bibio (V(~rrel1) Ribionidze; 
E, Anisopus (Verrall) Anisopctlidzc. 

Antmn:~  shorter, nsaally three-jointed, the third joint occasion- 
ally complex, with more or less distinct annulations (Fig. 
51Sb-e), or bearing n differentiated style (Fig. 518 f, g) or 
arista (Fig. 556), in Ithachicerin~ the third joint divided into 
about 25 segments (Fig. 518s); anal cell (Cu) distally narrowed 
or closed, sometimes retracted and very short, or even absent, 
discal cell usually present, " second " vein ( I t z + 3 )  never fur- 
cate; palpi short, one- or two-jointed, projecting forward; 
pleural suture between root of wing antl,middle cox% twice 
bent a t  sharp angles. (Suborder BRACI-IYCERrZ). . . . . . . .32 

3. Mesonotum with a more or less distinct V-shaped transverse 
suturc beginning on each side in front of root of wings, the 
pointed middle part close to the scutellum (Fig. 472); post- 
pronotum well developed; fernale with a conical, generally pro- 
truding, chitinized ovipositor; male gcnitalia usually enlarged; 



males dichoptic, eyes rounded, not excised at a n t e n n ~ ;  legs 
very long and slender, easily breaking from the body at the 
trochanters; costa encompassing wing, nine or more veins 
terminating in wing-margin, subcost? long, ending beyond 
middle of wing. (Superfamily TIPULOTDEA) . . . . . . . . . . .  .4  

Mesonotuln without such a transverse V-shaped suture, a distinct 
but interrupted suture present only in Blepharoceratidae which 
have lcss than nine veins ending in the wing-margin; no discail 
cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

4. Radius with five branches all ending in the wing-margin, subcosta 
furcate a t  its extremity, Sen appearing like a crossvein ending 
in R1; first basal cell closed a t  middle of wing, second basal cell 
distinctly shorter; one anal vein. (TanydGrus, neotrop.; 
Peringueyomyina, ethiop.; Protbplasa, nearc. (Fig. 466)). 

TANYDERIDIE 

Figs 466-468. Tanyderids, Trichoceratids, Cglindrotomid~ 

466. Protoplasa, wing (Alexander) Tanyderidz. 
467. Paracladura, wing (Edwards) 'rrirhoceratidz. 
468. Cylindrotoma, wing (Alcxandcr) Cylindrotornid~. 

Radius with only three or four branches ending in wing-~nargin; 
basal cells long, neady always ending distinctly beyond middle 
of wing and coextensive or nearly so, or the second longer than 
the first; an accessory or marginal cell commonly present in 
front of the end of the first basal cell, forrrled by the erect or re- 
flexed shortened It2 or R2+3 located ncar the end of R1. . . . .  .5  

5 .  R5 apparently simple (Fig. 467), R4 in closer association with Ra 
than with R5; two distinct anal veins reaching hind margin of 
wing; discal cell usually present at end of first basal cell; em- 
podiurn present, pulvilli absent. . . . . . . . . . . . . . . . . . . . . . . . . .  . 6  

R4 and R5 stalked together (Fig. 474) ; one distinct anal vein reach- 
ing hind margin; no discal cell formed between the branches 
of media; a longitudinal fold in the wing-membrane crossing 
anterior crossvein; ocelli absent; mesonotltl s ~ t u r e  not deep; 
ernpodiunl minute, pulvilli present. (LIRIOPEIDAE) . 

PTYCHOPTERIDE 
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a. Antennze 16-jointed; fourth vein forlcecl as MI anti Ma; legs not 
banded. (Ptych6ptera (=Liri6pe) (Fig. 474), witlespr.). 

PTYCHOPTER~NB 
Antcnnlx. 20-jointed; fourth vcin simple as legs banded 

with black and white. (Bittacom6rpha (Fig. 475), Bitt_aco- 
. . . . . . . . . . . . . .  morphblla, nearc.) BITTACOMORPHINB 

Figs. 4tj9-475. Tipulids, Lirnoniids, Ptychopteridae 

469. Limnophila, wing (Alexander) Lirnoniid~. 
470. Tipula, wing. Tipuliclz. 
471. Dolichopeza, wing (Alexander) Limonitdz. 
472. Tipula, female. Trpulidx. 
473. Tipula, profilc of head, showirrg palpus (Alcxauder) Tipuliclz. 
474. Ptychoptera, wing (Alext~ntier) Ptychoptericla. 
475. Bittacomorpha, wing. Ptychopteridze. 

6. Two or three ocelli present; last anal vein typically short, abruptly 
curving into the anal angle; antenna1 segmentation illdistinct 
except a t  base; one pair of male claspers. (Trich6cera (= Pe- 
taurista) Winter-gnats, Diaz6sma, Nothotrich6cera, Para- 
cladtira (Fig. 476), mastly Ilolai-c.; ischnothrir, Cape Horn). 

. . . . . . . . . . . . . . .  ( P E T A D ' R ~ S T I D A ~ ) .  TRICHOCERATIDE 
Ocelli absent; last anal vein not retracted; two pairs of Inale 

claspers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
7. Last joint of maxillary palpi lash-like, much longer than the three 

preceding together; Sc ending in Rl by m abrupt curvature 
of the tip but alnxost never also in the costa (Pig. 470); an- 
tennz usually with 12 or 13 joints, rarely more; nasm usually 
distinct. Many species, widespread, hut principally Il~larctic. 

TIPULIDE 



a. Vein R2 ahsent, or else the second anal vein not more than onc- 
third a.s long as the first anal vein; legs excessively long and 
slender. (Doliclaop&za, Brachyprbmna, Megistbcera, T_any- 
prbmna) . . . . . . . . . . . . . . . . . . . . . . . . . .  DOLICHOPEZINIE 

Vein Re present; second anal vein one-half as long as first anal 
vctin; legs relatively shorter anti st,ronger. . . . . . . . . . . . . . . . . . .  b 

b. h n t e n n ~  verticillat,e, i . c .  with whorls of hairs, flagellum of male 
not pectinate. (Tipula (Pig. 47'2), Holorhsia, Longprio, 
Nephrbtoma (= Pn~h,~jrrhirca)).  . . . . . . . . . . . . . . .  TIPULINE 

Antennip not verticillate; flagellum of rilale a n t e n n ~  pecti~ate.  
(Ctenbphora, Xiphoshra) . . . . . . . . . . . .  CTENOPHORINIE 

Last joint of palpi shorter or not rnuch longer than the two preced- 
ing together; Sc ending in costa and usually furcate a t  tip, the 
lower branch connect,ing iLs Sc2 with Rl (Fig. 468); antennze 
6- to 16-jointed, rarely more, usually with 14 to 16 joints. . .  .8 

8. Tibiz spurred; two branches of radius reaching margin, due t,o 
the apparent fusion of Rl with K2+3, rarely and R3 separate, 
in which case three branches of radius reach margin, R, long, 
asising near middle of wing; l a r v ~  eruciforrn. Principally hol- 
arctic. (Cylindrbtoma (Fig. 46S), Libgma, Tribgma, Phal- 
acrbcera; Stibadbcera, oriental) . . . .  CYLINDROTOMIDIE 

Pour branches of radius reaching margin, if but three branches 
reach margin R1 ends in costa and R, usually arises b y o n d  
middle of wing. A large, cosmopolitan family. (I,IMNOBIIDz33). 

LIMONIIDB 
a. Ti h i r  spurrcd 8.t t,ip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 

Tihix, not spurred a t  t ip .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 
b. Antenn:~ six- to ten-jointed. (Hexiitoma, 1na~in1.v E11ropen.n; 

Esibcera, Penthbptera) . . . . . . . . . . . . . . . .  HEXATOMI~NB . . 
Antcrin:~, with inorc than ten joints. . . . . . . . . . . . . . . . . . . . . . . .  . c  

c. Sc2 located Ir~eyond origin of Lt, (if before, Uln, the wings are 
pubescent). _ (Limnbphila (Fig. 41il)), Adelphomgia, Epi- 
phrsgma,  Ula, Ulombrpha, widcspr.) . . LIMNOPHILINE 

Sea located before origin of  It,; wings glabrous. (Pedicia, Di- 
cran6ta, Rhaphid6labis, Tricyphbna, mainly neztrc.), 

PEDICIINIE 
d. Radius ~ 6 t h  four bmnchcs reaching ~na,rgin. (Esibptera, Cladhra, 

Gnophomgia, Helbbia, Molbphilus; Trimicra). 
ERIOPTER~NB 

Radius with three branches reaching rna,rgin. . . . . . . . . . . . . . . . .  e 
e. Antennrr 14-jointcd; claws with tccth on lower side. (Limbnia, 

1803 (=I,ln~i16hln. 181X), Dicranompia, Discbbola, Gera- 
nomgia, Rhipidia) . . . . . . . . . . . . . . . . . . . . . . .  EIMONIINIE 



Xntennx uusually 16-jointed, rarely 12-jointcd (Toxo~hi?ta) or 15- 
jointed (Elcphanto7?ryia); tarsal claws usually without teeth 
beneath. (Antocha, AtBrka, Dicraniiptycha, Rhamphidia,  
Teuchiilakis) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AMTOCHINZ 

9. Wing mernbrane with a. secondary venation due to creases from 
the folding of thc wing in the pupa; legs long and slender; 
hygrophilous species, frequenting swift-running streams, where 
theirlarvze live . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

Wings without an extensive secondary venation. . . . . . . . . . . . .  . I1 

Figs. 476-481. Blepharoceratidze, Deuterophlebiidze 

476. Deuterophlebia (Edwards) Deuterophlebiitlze. 
477. Hammatorrhina, wing (Bezzi) Blephnrocerat,ida. 
478. Blepharocera, wing (Cornstock) Blcpharoceratidz. 
479. Paltostoma, wing (Williston) Blepharoceratidz. 
480. Bibiocephala (Cole) Rlcphnroceratid~. 
481. Edwardsina, wing (Alexander) Blcphnroceratidz. 

10. Wings large, densely covered with fine hairs, true veins almost 
absent but an elaborate fan-like development of secondary 
folds present; antennze excessively long, six-jointed; ocelli 
and mouthparts absent. (Deuterophlhbia, India (Fig. 476)). 

DEUTEROPHLEB~IDIE 
Secondary venation forming a delicate network like spider web- 

bing, in addition to the primary veins; mesonotunl with a V- 
shaped suture; ocelli and mouthparts present; eyes usually 
divided horizontally into two parts by an unfaceted stripe; 
hind cox= broadly attached to thorax. Widespreac!, mainly 
holarctic and neotropical. ( A S T E ~ E N I D B ,  LlPOhrEURIDB). 

BLEPHAROCERATIDZ 
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;L. \;\'jllgs with IVf3 arising from iniddlc of upper branch of cubital fork 
(M4) (Fig. 4811, in-cu crossvein present s,nd almost in transverse 
itlignmcnt with r-m crossvein and the short angulate bases of R4+5 
and R,, a long spur from R, projecting basal to the angulatiorr, 
ra.tlius four-branched; front trochanters scarcely half as long as 
eoxix. (Edwardslna, nenntarc. (Fig. 481)). EDWARDSINE 

Wing with M3 free or absent, when present disconnectetl from the 
other veins; if rn-eu crossvein is present i t  is not in alig 0 nrrlent 
with the angulations ol the branches O F  the radius, IL, without 
basal spur; front trochant,ers nearly as long as cox=. . . . . . . . .  b 

b. Fourth vein bifurcate, the lower branch (N) disconnected froin 
the upper (MI + a ) ;  second end third veins subequal in length, 
usually arising separately from the ccll; eight veins reaching 
margin. (Blepharbcera (Fig. 4781, Bibiocephala (Fig. ?go), 
Liponehra, Phil6rus, holarc.) . . . .  BLEPHAROCERATINE 
Fourth vein (Ml+r) simple; Rp short or absent. . . . . . . . . . . .  . c  

c. La,bial palpi smell, usually oval and pubescent, much shorter than 
basal part of labium, if somewhat longer the palpi are rigid 
and the whole labium is reduced; third vein forked, i .e.  the 
second vein (R2 +3) short, arising frorn the third vein (R4,s) 
near its tip; seven veins reaching margin. . . . . . . . . . . . . . . . . . .  d 

Labial palpi very long, slender, bare, usually curled outwardly; 
basal part of labiurn also long; maxil1:try palpi one-jointed; 
no maerotrichia on RL; R, forked near tip, or simple, or ahsent; 
only five or six veins reaching raargin. ( A p i s t o m ~ i a ,  widcspr. ; 
Hammatorrhina (Fig. 4771, Ind. ; Neocurhpira, Perithe$tes, 
bust,r.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  APISTOMYINE 

d. Hind tihize spurred; claws of  both sexes similar; fernale with 
strong n~andiblcs. (Palt6stoma (Fig. 4791, Curhpira,  Kel- 
loggina, Limonicola, neotrop.) . . .  PALTOSTOMATINE 

Hind tihize without spurs; male holoptic, claws wanting; female 
dichoptic, claws dentate, mouthparts atrophied. (Hapblothrix, 
Eur.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HAPALOTRICH~NE 

I I. Costa continuing around the wing-margin, although often weaker 
along hind margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12 

Costa disappearing beyond tip of wing. . . . . . . . . . . . . . . . . . . . .  .17 
12. At least nine veins reaching wing-margin. . . . . . . . . . . . . . . . . . .  .13 

Less than nine veins terminating in the margin of the wing; often 
holoptie. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I 6  

13. Wing-veins, including hind margin, very hairy or scaly (Figs. 
484, 490); body and legs hairy or scaly; ocelli absent. . . . . .  .14 

Veins not fringed with flat scales; body and legs not scaly; sub- 
costa ending in costa a t  or beyond middle of wing; dichoptic; 
legs long and slender. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I 5  



14. Wings short and broadly ovate or pointed (Fig. 484), held sloping 
roof-like against the body when a t  rest, no crossvcins except 
sornetimcs near base, Sc very short, weak, ending free, radius 
usually five-branched; tibize without apical spurs; second an- 
tennal joint not enlarged; small, apparently robust species 
with densely hairy loody, legs and wings; widespread, mostly 
in warm or temperate regions. Moth-flies. . . .  PSYCH~DIDB 

Figs. 482486. Psychodidse 

482. Bruchomyia, wing (Alexander) Psychodidae. 
483. Sycorax, wing (Eaton) Psychotlidae. 
484. Pericoma, wing. Psychodidz. 
485. Psychoda (Colc) Psychodid~. 
486. Phlebotomus, wing (Alexander) Psychodidz. 

a. Radial sector with four branches (Figs. 482, 486). . . . . . . . . . . .  b 
Radial sector with three bra.nchcs, Sc short and apically erect. 

(Trichomgia, Sycbrax (Pig. 483)). . . . . .  TRICHOMYIINE 
b. Distal section of Cul elongate, extending generally parallel to M4, 

cell M4 about equal to cell n/4 along the wing-margin, Sc re- 
duced. (Psychada (Fig. 485), Marulna,  Pericoma _(Fig. 
454), Telmat6scopus, Termitadklphus) . . PSYCHODINE 

Distal section of Cul short, bent toward the axilla, cell M4 at wing- 
margin a t  lcast as wide as cell Cu, Sc long, Sc2 and usually Scl 
preserved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

c. Radial sector pcctinately four-branched; mouthparts of female 
elongate, formed for sucking blood. Sand-flics. (Phleb6to_mus 
(Fig. 486)) . . . . . . . . . . . . . . . . . . . . . . . . . .  PHLEBOTOMINIE 

Radial sector dichstoinously four-branched; nlouthparts not 
forrned for sucking blood. (Brucho,mfia (Fig. 482), Nemo- 
piilpus, neotrop.). (NE*MOPALPINRi). 

B R U C H O M Y I ~ N ~ E  
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Wings longer and narrow (Pig. 490), not held sloping against the 
sides of the body, wing-margin anti veins scaly, Sc ending in 
costa beyond middle of wing, radiqs four-branched; antennze 
of male usually feathered with long hairs; second antenna] 
joint enlarged: slentlcr spccics, usually with long, moderately 
hairy or scaly lcgs. In a11 regions, many species. . CUL~CIDE 

a. Proboscis short, not fitted for piercing; wirrgs hairy, scaled only a t  
margin; mesosternurn without ridge; ster~lopleura divided by 
transverse suture; lateral sclerite of mctasternurn rnuch reduced, 
not triangular (Fig. 488). (Corbthra ( = M6chlo?~yc), Cha6- 
borus ( = Sayo?u~y.ia), Eqcorbthra ( = I'clo~6rnpis). ( C W O -  
~ 6 ~ 1 1 ) ~  or ClfdOBORINB) . . . . . . . . . . . .  CORETHRINE 

Proboscis much longer than head, firm, of fenlale adapted for 
piercing; wings always fully scaled; rnesosternurn ridged; sterno- 
pleura not divided by transverse suture (except liranotxniini, 
Pig. 487); lateral sclcrite of n~etasternurn forming a triangular 
piece between the bases of middle and hirtd coxx. . . . . . . . . . .  b 

b. Palpi of female rnorc than one-third as long as proboscis; afr~dornen 
sometimes without scales; scutellurn crescent-shaped, with 
marginal bristles evenly distributed: larva without respiratory 
siphon, resting horizontally at  surface of water; eggs provided 
with lateral floats. (Anbpheles (Malaria moscluitoes)). 

ANOPHEL~NB 
Palpi of female less than one-third as long as proboscis; abdomen 

always scaled: larva with well developed respiratory siphon; 
eggs without lateral floats. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

c. Scutellum evenly rounded; clypeus rnuclrr broader than long; 
calypteres not ciliated; bright-scaleti, day-flying, not blood- 
sucking. (Megarhinus) . . . . . . . . . . . . . . . .  MEGARHININE 

Scutellurn trilohed, with marginal bristles only on the lobes. . . .  d 
d. Base of hind coxa in line with upper inargin of lateral metasternal 

sclerite which is a srnall triangular piece located between bases 
of middle and hind coxze: day-fliers. (Sabbthes, Goeldia, 
Joblotia, Limiitus, Menblepis, Wyeompia). SABETHINB 

Hase of hind coxa distinctly below upper margin of lateral meta- 
sternal sclcrite; hotly scalcs usually sparse and rarely with 
metallic colors: disease-bearing or obnoxious mosquitoes. . . . .  e 

e. Anal vein extending well beyond fork of cubitus; wings villose; 
upper calypter usually ciliated. (Chlex (C. quinquc~fbsciictus, 
Z'ilaria mosquito), Abdes (A.  ~ g y p i i  (ciilopus) (=Stego- 
myia fascz'hta), Yellow-fever and Dengue-fever mosquito), 
Lhtzia,  Ochler6tatus, Osthopodompia, Psor6phora, Tse- 
niorhfnchus ( = Mun,sowia), Theobiildia ( = Culis?tn)). 

CULIC~NE 



Anal rein cnding opposite or before fork of cubitus; wings not 
villose; calypteres not ciliate. (Uranotaenia (Fig. 487)). 

URANOTENI~NE 

15. Radius with four nearly parallel curving branches (Fig. 489), 
the second vein (R3+4) strongly arched, R5 ending beyond apex 
of wing; basal cells reaching distinctly beyond middle of wing, 
coextensive; ocelli absent; joints of flagellum of antennae in- 
distinctly separated. Few species, widespread, but mostly 
holarctic. (Dixa (Fig. 489); Microdixa, Eur.; Neodixa, N. 
Zeal.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Df XIDE 

Figs. 487-490. Culicidae, Dixidae 

487. Uranotaenia, side view of thorax (Dyar and Shannon) Culicidse. 
1, sternoplcura; 2, mesepimeron; 3, merite of middle coxa; A, front 
coxa; B, middle coxa; C, hind coxa. 

488. Eucorethra, side view of thorax (Dyar and Shannon) Culic.idze. Expla- 
nation of parts same as for Fig. 487. 

489. Dixa, wing. Dixidz. 
490. Culex, wing. Culicida~. 

Radius with three to five branches (Fig. 492), the second vein 
ending before apes of wing; basal cells usually not extending 
beyond middle of wing, the second basal cell always shorter 
than first; ocelli well developed; antennse 8- to IS-jointed, the 
joints distinctly separated. Rare. (Hesperinms (Fig. 492); 
Cramptonom9ia, western nearc.). . . . . . . HESPER~NIDE 

16. Antennse composed apparently of two thick basal joints and a 
terminal nine- or ten-jointed asista; wings with seven longi- 
tudinal veins (Fig. 493), media unbranched, both basal cells 
closed; both sexes holoptir, ocelli absent. Small, rare, wood- 
land species, occurring in Europe, North America ant1 the 
Canary Islands. (Thaurnblea ,( = Orph1~8~hila) (Fig. 493), 
AndroprosBpa). (ORPIlnTEPIIILIDB). TWAUIMALEIDE 
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A n t e n n ~  long, composed of 10 to 36 cylindrical or bead-like joints; 
wi?gs with greatly red'uced venation (Figs. 494-496). (ITO- 
NIlIIDB)  . . . . . . . . . . . . . . . . . . . . . . . . . .  CECIDOMY~IDE 

a. Wings broad, with three or at  most six longit,udinal veins, some- 
times nledja and cubitus branches stalked, crossveins appar- 
ently wanting; abdomen not swollen; eyes round or reniform, 
sometimes with confluent projections above antennze: delicate, 
often minute species. Gttll gnats; witlespread, principally 
holarctic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 

Figs. 491-406. Pachyneuridae, Hesperinidae, Thaumaleidae, 
Cecidomyiidae 

491. Axymyia, wing (Edwards) Pachyneurida,. 
492. Hesperinus, wing (Johannscn) IIesprrinidze. 
493. Thaumalea, wing (Williston) Tliaumnlcidae. - ,  

494. Mayetiola. bccidornyiidz. ' 

495. Horrnosomyia (Cole) Cccidomyiidz. 
496. Lestremia, wing (Kbfier) Cecidomyiid~. 

Wings ~rlnch arrophietl (Fig. 670) crumpled, with two longitudinal 
ant1 two crossvcins ; first fire scgillents of abdomen enormously 
swollen, the apical four segments small ancl slender, forming a 
post-abdomen; rycs confluent abo\ e, separated I~elow antennz: 
adults found exclusively in nests of termites. (Termitom6stus 
(Fig. 670), South America). (Sec couplet 147). 

TERMITOMAST~ NIF, 
b. Fving-~nembranc pecl~liarl~r pubescent, the hairs (macrotrirhia) 

tlirectcd toward base of wing; tarsi fire-jointed. . . . . . . . . . . .  c 
Wing-n~embrane with sirnple microscopic pubesccnce; metatarsus 

Bongcr than following joint, or the tarsi with less than five 
joints; oa.c.lli absent; media wanting or represented by a fold. 
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(Heterop6za1 Brachynehra, Lasicipteryx, Miiistor, Oli- 
giirces) . . HETEROPEZ~NE 

c. Media (MI + 2) forked or simple, radial scctor present but rorne- 
times crowdetl closc to costa; ocelli present; metatarsus longer 
than following joint. (Lestrbmia (Fig. 4RA), Campylompza, 
Hormosompia (Fig. 495), Micromfia, M o d r d i a ,  Prio- 
n6llus, Strobli6lla) LESTREMI~NE 

Media. with anterior branch (MI + J  wanting, absent or repre- 
sented by ;I fold; ocelli absent; nletatarsus much shorter than 
following joint; antenna1 joints with whorls of looped threads, 
or sometimes with hor5eshoe-like appentlages. (Cecidompia 
(= Itbnidu), Asphondflia, Astesornpia, Colpbdia, Con- 
tar inia  (C. jhhnson I ,  Grape k~lossoin-ilridge ; C pyrivora, Pear 
midge), Dasynehra (1). rhodbphagu, Ro\e midge; D. trifilii, 
('llovc~ lcaf midge), Diarthronompia (D. hypogaa, Chrys- 
anthemum gall-midge), Diplbsis, Lasiciptera, Phytbphaga 
(P .  (L l fo !~( f io la )  rltsfrGrtor, Heisian fly, Fig. 494), Rhabd6- 
~ h a g a )  . . CECIDOMYIINE 

17. Discal cell present in nliddle of wing contiguous to end of basal 
cells (Fig. 500), media four-branched, eight veins reaching wing- 
margin; ocelli present: dichoptic; antennze 12- to 16-jointed; 
pulvilli wanting, but empodirlm pulvilliform. Widespread, not 
many species. (Anisopus (= Rhyphus, = Ph~yne) (Figs. ?65e, 
500), Lobogiister, Olbiogiister). (Pi IR YNEIDB, RH YPIS- 
IDAT) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ANISOPODID~E 

Wings without a discal cell formed betwecn branches of the usu- 
ally petiolate media. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .18 

18. Ocelli present, sometinies thelateral ocelli nest to the eyes and the 
rr~iddle one vestigial or absent. . . . . . . . . . . . . . . . . . . . . . . . . .  .19 

. . . . .  Ocelli absent or a t  most vestigial: cox% not lengthened. .30 
19. Second basal cell present (Fig. 501), usually longer than the first 

basal and attaining middle of wing (shorter than first in Plecia 
(Fig. 499) which has third vein Surcate), anterior veins strong; 
pulvilli present; antennz usually shorter than thorax, rather 
stout, without constrictions between joints; male holoptic, eyes 
large and divitletl into upper and lower parts; palpi four-jointed. 

. . . .  Widespread, mostly holarctic. March flies. BIBIQNIDIE 

a. Thirtl vein furcatc. (Plbcia (Fig. 499). Penthbtria). a 

PLECI~NB 
Third vein1 sin~ple. (Bibio (Fig. 501), Bibibdes, Dilophus). 

BIBION~NB 
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Second basal cell imperfectly separated fro111 first (i.e. base of 
media weak or undeveloped), or apically open, or very short, 
never longer than first basal cell; pulvilli absent or very 
minute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

20. At least the four posterior t ib i :~  without apical spurs (Fig. 498); 
cox* short, much less than half the length of femora; antennz 
short and robust, 10- or 11-jointed, the middle joints shorter 
than broad; anterior veins strong, crowded close to costa, other 
veins weak and incons~icuous, m-cu crossvein absent; eves , " 

contiguous or nearly so; palpi one-jointed. Minute species, 
mostly holarctic . . . . . . . . . . . . . . . . . . . . . . . . . .  SCATOPSIDB 

Figs. 497-501. Scatopsidze, Bibionid~,  Anisopodid~ 

497. Canthyloscelis, wing (Edwards) Sratopsidz. 
495. Scatopse (Cole) Scatopsidw. 
499. Plecia, wing. Bibionidw. 
500. Anisopus, wing. Anisopodidz. 
501. Bibio, male. Ribionid%. 

a. Third vein forkcd, i . c .  R3 arising from R5, costa reaching much 
beyond R5. (Coryn6scelis, Synnehron, holarc.; Can_thy- 
16scelis (Fig. 497), hustr.) . . . . . . . . . .  CORYNOSCELINAE 

Third rein (R,,) simple; costa scarcely continued beyond third 
vein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 

h. Holoptic, face narrow; front t ibiz without apical spine; mesono- 
turn not elevated in front. (Scat6pse (Fig. 498), Aldrovandi- 
Blla, Anapahsis, ReichertBlla, Rhegmocl6ma, Swammer- 
damBlla) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCATOPSINIE 

Dichoptic, face rather broad; front tibire_cnding in a spine; nJeso- 
noturrl elevated in front. (Aspistes, Asthria). ASPISTINE 

All tibiae with apical spurs (compare Fig. 502); coxae longer, 
usually about half the length of femora. . . . . . . . . . . . . . . . . .  .21 
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21. Ru.dial scctor with three branches, i . e .  serond longitudinal vein 
forked, the second vein ( & + a )  arising from the third (R5) a t  
or before the anterior crossvein (r-m) (Fig. 491.); a n t e n n ~  15- 
jointed, the joints longer than wide; male diclroptic; cox% not 
Icngthencd. (Pachyneixra, palzearc.; Axympia (Fig. 491), 
nearc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PACHYNE~~RIDE 

Ra.tlial sect,or with two branches. . . . . . . . . . . . . . . . . . . . . . . . . .  . 22  
22. Second basal ccll apically widely open, the posterior branch of the 

media when complete arising from the cuhitus usually near the 
base, anal vein incomplete, not reaching margin of wing (see 
Fig. 504) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

Sccond basal ccll closet1 (see Fig. 506), the apparent crossvein (i.e. 
the angular origin of Mq) sometimes located close to base of 
wing (Fig. 507), or the media and cuhitus coalescent where the 
crossvein usually is located, or when the basal section of M 
is wanting, the media appears to arise from Cul; anal vein 
reaching margin at least as a fold. . . . . . . . . . . . . . . . . . . . . . .  .25 

23. Anterior branch (EL2 + 3) of radial sector abruptly extending to R1, 
appearing like an extra crossvein closing the small rectangular 
or trapczoidd cdl R1 (Fig. 503); Sc usually reaching cell R1; 
ocelli usually remote from eye-margin; microscopic hairs of 
wing-membrane typically irregularly scattered or the wings 
pubescent. Many genera; Europe, America, Australia. (Sci6- 
phila (Fig. 503), Digmonus, Dziedzickia, Monoclbna, My- 
compia, Neoemphbria, Polylbpta, StenophrLgma). 

SCIOPH~LIDB 
Radial sector not branched, the cell El open to the wing-margin; 

Sc usually vestigial; microscopic hairs of wing-membrane seri- 
ately arranged . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .24  

24. Cox2 much elongated, fully half thc lcngth of fcmora; r-m cross- 
vcin usually distinct,ly angulated from the second section of 
radial sector (Fig. 505); cuhitus usually formed and long petio- 
late, rarcly simple; eyes oval or reniform but without bridging 
projections above antenn;~; palpi 4- or 5-jointed; prot,horax 
with bristles. Tlre,dominant family of Fungus-gnats. Wide- 
spread. (FlTNG'IVOR,IDAi) . . . . . . . . . . .  MYCETOPH~LIDZE 

a. R1 i~nd  R, running separately to base of wing, traccs of base of 
K2 + prescXnt. (Lygistorrhina, hustr.). 

LYGISTORRHIN~NE 
It, wsisiirg horn Rl well beyond base of wing, or base of R ,  wanting; 

+ no-t present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 
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b. ilntennz inserted plainly above middle of head; pronotunl with- 
out bristles; occiput flattened, orbital bristles seriate; riredia 
wit11 only apica disconnected parts present. (Manhta, holarc.). 

MANOT~NE 
Antennz inserted at  rniddle of head; pronotal bristles tleveloped; 

occiput convex, orbital bristles not seriate; base of media de- 
\eloped, at  most the forward branch interrupted. (MycetB- 
phila (Fig. 502), Acngmia, Allbdia, Boletina (Fig. 5051, 
CBrdyla, Docbsia, Dynatosbma, Ex&chia, Gnoriste, Leia 
( = ATc~oglayhyr6ptcra), Phrhnia, Phthinia, Rhymbsia, Tri- 
chbnta, Zygompia.) MYCETQPHIL~NE 

Figs. 50'2-505. Mycetophilidze, Sciophilidze, Sciaridze 

502. Mycetophila (Johannsen) Mycetophilid~. 
503. Sciophila, wing (Johannsen) Sciophilidse. 
504. Sciara, wing (Johannsen) Scinrid~.  
505. Boletina, male (Cole) Mycetophilid~. 

Cox= not greatly elongated, somewhat less than half the length 
of the femora; r-m crossvein appearing like a continuation of 
the strong second section of the radial sector (Fig. 504), pos- 
terior veins wettk, cubitus forked near base of wing; eyes Inore 
or less completely connected by a narrow projection above bas: 
of a n t e n n ~ ;  palpi 3-, 2-, or 1-jointed. Cosmopolitan. (L YCORI- 
IDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCIARIDE 

a. Third vein forked. (Crbtyna) . . . . . . . . . . . . . . . .  CRATYN~ME 
Third vein simple. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 

b. Cubitus and M4 forking beyond origin of MI + 2. (MegalBsp_hys, 
Fungiv6rides, Phorod6nta) . . . . . . . . .  MEGALOSPHYINE 

Cubitus and M4 forking before or opposite origin of MI + 2 .  . . . . .  c 
c. Medial ccll (between MI and M2) not widcr than adjacent cells. 

(Sciara ( =Lycdria) (Fig. 504), Epidapua, Plastosczara, 
Psilosciara) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCIARINE 



Medial cell mucl~ wider tlran adjacent cells; n~zlle antennz with 
flagellar joints cg1indric:~l and long-stalked. (Zygone-era, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Eur.) Z Y GONEURINE 

25. Second basal cell minute, rnuch shorter than first basal cell due to 
the proximal location of the apparent m-cu crossvein (Fig. 507), 
radius three-branched, the middle branch short and commonly 
ending in Rl ncar its tip; Sc complete; basal and middle sections 
of media continuous. (Bolithphila (Fig. 507), BolitophilBlla). 

BOLITOPH~LIDAZ 
Second basal cell nearly or quite as long as first, sonlctinles con- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fluent with it 26 

Figs. 506-512. Mycetobiidae, Bolitophilidae, Diadocidiidae, 
Ditomyiidae, Ceroplatidae, Macroceratidae 

506. Palzeoplatyura, wing (Johannsen) Mycetobiide. 
507. Bolitophila, wing (Johannsen) Bolitophilidsc. 
508. Macrocera, wing. Macroceratid~. 
509. Mycetobia, wing (Johannsen) Mycetobiid~. 
510. Diadocidia, wing (Johsnnsen) Iliadocidiidt~. 
511. Ditomyia, wing (Johannscn) Ditomyiid~. 
512. Ceroplatus, wing. Ceroplatidsc. 

26. Radius three-branched; if the basal cells are coextensive and the 
crossveins transverse then the Sc meets the costa beyond the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  basal fourth of the wing. .27 
Radius two-branched (Fig. 510); Sc short, evanescent; basal cells 

coextensive and more or less fused, the two crossveins in the 
same straight line perpendicular to the wing-axis; mesonotum 
with rows of bristles. Holarctic. (Diadocidia (Fig. 510), 

. . . . . . . . . . . . . . . . . . . . . .  Arachnociimpa) DIADOCID~IDE 



27. Anterior cross1 ein (r-rn) present though short (Fig. 509) ; middle 
branch of radius (R3) usually arising from thc third vein (RS) 
before the middle of that vein and usllally much longer than 
halfofR ,... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

Anterior crossvein (r-nl) obliterated by the coalescence of the 
radial sector and the rnetlia for a short distance where the 
crossvein usually is; R, much shorter than half of R5 (Fig. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  508) 29 
28. Suhcosta short, evanescent, ending free; pronoturn with bristles. 

(Ditornpia (Fig. -51 I) ,  Sgmmerus) . . . . .  DITOMY~IDE 
Suhcosta relatively long, reaching a t  least one-fourth the wing- 

length and usually ending in the costa; pronoturn without 
bristles. (MycetBbia (Fig. 500), Palaeoplatytira (Fig. 50fi), 
Irolarc.; Mesbchria, Seychelles) . . .  MYCETOB~IDE 

29. Antennx short, usually tliick-set and often flattened; tibia1 bristles 
present though usually small, posterior tihize with unequal 
apical spurs; forks of cubitus evenly diverging from the be- 
ginning. Europe, N. America, N. Africa, Australia. (Cer6- 
pla tus  (Fig. 512), Asindulum, Apgmon, CerotWion, Nervi- 
jfincta, Pla tyhra  (=%c.lrr!ira). ( P I ~ A T  Y ORID&). 

CEROPLATIDE 
Antennze usually very slender, nearly as long as or even much 

longer than the whole body; t ibie without bristles, posterior 
t ibiz with subequal apical spurs; forks of apparent cubitus 
(Mq and Cul) parallel for a short distance and then diverging. 
(Macr6cera (Fig. 508), widespr.; Chiasmonehra,  indo-mal.). 

MACROCERATIDE 
30. Cubital vein commonly forked ncar middle of wing (Fig. 513), 

radial branches not greatly thicker than the other veins; an- 
t e n n : ~  of male often with very long plumes and of female 
bead-like; eyes separated, sometimes males are holoptic; first 
abdominal segment without fringed flap. . . . . . . . . . . . . . . .  .31 

Cubitus forked a t  base, not petiolate, second basal cell open; 
anterior veins thick, others very weak (Fig. 517); antennze 
about as long as head, ten-jointed, the flagellar joints closely 
united (Fig. 465b); male holoptic; first abdominal tergite with 
a conspicuous fringed flap-like scale; nlalc metatarsi usually 
dilated. Widespread, mostly holarctic and neotropical. Black- 
flies, Buffalo-gnats. ( M E L L T S ~ N I D E )  . . . . . . .  SIMUL~'IDE 

a. Radial scctor forkcti, tlie two k)r:lilches close togeil~cr; second joint 
of hind tarsus witl-lout dorsal incision, the first joint apically 
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t,runcatc (Prosimtilium, IPBlodon, hol;~.rc.; Cnbphia, Para- 
simhlium, nearc.; T~nioptbrna,  pa l~arc . ) .  

PROSIMULI~NE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ra.clid scctor not  forlied .I, 

h. Hind rneta.t;~rsi apically truncate, front metatttrsi not hroadencd. c 
IIind rrletatarsi roundly projecting below a t  apex. . . . . . . . . . . . .  tl 

c. Sevnd joint of hind tarsi without dorsal incision. (Hellichia, 
Astega,. palaarc.) . . . . . . . . . . . . . . . . . . . . . . .  HELLICHIINIE 

Second jo~nt  of hind tarsi with :t tlecp incision on dorsal side 
toward base. (Ectbmnia, near(,.; Bternsspatha, neotrop.). 

ECTEMNI~NE 

Figs. 513-517. Chironomidae, Ceratopogonidae, Simuliidae 

513. Chironomus, wing (ICieffer) Chironornid~. 
514. Anatopynia, wing (Kicffcr) Chironomiclz. 
515. Stenoxenus, wing (Kieffer) Chironomidze. 
516. Hartomyia, wing (Cole) Ccratopogonidze. 
517. Simulium (Lnggrr) Simuliidz. 

d. Second joint of hind tarsi without dorsal incision; front metatarsi 
normal. (Stegopthrna, pal zarc. ; GigBntodax, neotzop. ; 
Mallochblla, holarc.) . . STEGOPTERNINE 

Scconcl joint of hind tarsi with a dorsal suleus e 
e. Front rnetatarsi normal. (Nevermsnnia, holarc.; FriBsia, Wil- 

hblmia, widespr.; Gnbtha, Schoenbaueria, palxarc.). 
NEVERMANNI~NE 

Front metatarsi of both sexes flattened and broadenetl. (Simh- 
lium (l'ig. 517), Odsgmia, witlespr.; Bacjphthora, holarc.; 
Bj%sodon, nearc.; Edwardsbllum, ethiop.) SIMULI~NIE 

31. Anterior branch of media not forked; mouthparts not chitinized, 
not fitted for piercing; front legs lengthened, commonly raised 



up and vibrated when at  rest; postnoturn_ generally with median 
longitudinal furrow or keel. (TENDZPEDIUAZ). 

GHIRONOMIDE 
a. Crossvein between MI antl cubitus present, i.e. second basal cell 

complete (Fig. 514) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 
Crossvein between media and cubitus absent, no second basal cell 

(Fig. 513) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 
b. R2+3 either prescnt and forked, i.e. connected with Itl by a cross- 

vein, or else absent altogether. (TLnypus (= P~bbpia, = Pro- 
te'nthes), Anatoppnia (Fig. s]?), Pentanehra (=dbla-  
besmyia), Procl&dius). (I'ELOPIINAi). . . . .  TANYPODINE 

& + 3  present and simple, not connected with R1 antl always_ dis- 
tinct. (Dihmesa) . . . . . . . . . . . . . . . . . . . . . . . . . .  DIAMESINE 

c. Metatarsus shorter than till&, front tibiz with spur; male styles 
folded inward. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

Metatarsus nearly always longer than tibia, front tibize rarely 
with spur; male styles tlirected rigidly backward. (Ch i rho -  
mus  (Fig. 513) (= T6~zdipes), TanytLrsus). (TENDIPED- 
INA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHIRONOBI~NIE 

d. Pronoturn scarcely divided, anepisternal suture well developed 
(.i.e. an oblique slash-like cleft extending from base of wings 
nearly to front cox=, as in fig. 437); male antennz nornlally 
plumose. (Orthocl&dius, Corynonehra, Criajtopus, Metrio- 
cnbmis, Spani6toma (=Camptoclirdi~us)). 

ORTHOCLADI~NIE 
Pronotal lobes widely separated; anepisternal suture olr)solete; 

male antennz not plumose. Seashore spccies. (Clhnio, Te l -  
matogbton) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CLUNIONINIE 

Media forked (Fig. 516); mouthparts chitinized, fitted for pierc- 
ing; postnotum gently rounded, without median furrow; front 
legs not lengthen?d. Punkies, No-see-urns, Sand-flies. Mainly 
holarctic. (fIELEIDAi) . . . . . . . . . . . .  CERATOPOGONIDIE 

a. R and M fusing to beyond ?itidle of wing. (Stenbxenus _(Fig. 
515), nearc.). (STENOXENIDB) . . . . . . .  STENOXENINIE 

R and M separate. (Cesatopbgon, Culicbides, Bbzzia, Forci- 
pompia, Hartompia (Fig. 516), Johannsenompia, Pal- 
pompia). (Incl. JOHANNSENOMYTIDB). 

CERATOPOGON~NE 

Suborder Brachycera, Section Orthorrhapha 

32. Last tarsal joint furnished with three nearly equal pads under the 
tarsal claws, i.e. enlpodium developed pulvilliform (Fig. 534); 



head and thorax with no strong bristles; anal cell closed near 
margin, or even narrowly open; third vein almost always 
forked, i .e. l& and Rg separate. . . . . . . . . . . . . . . . . . . . . . . . .  .33 

Empodiurn wanting or replaced by a bristly hair, therefore only 
two tarsal pads (pulvilli) (Fig. 557) very rarely the pulvilli 
also absent; bristles often well developed; third antennal joint 
never truly annulated. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .42 

Fig. 518. Brachycerous Antennae (Orthorrhapha) 

A, Rhachicerus (Vollcnhoven) Xylomyiid~; B, Subulonia (Enderlein) Xylo- 
myiidlr.; C, Ccenomyia (Vwrall) Ccenomyiidw; D, Xylophagus 
(Verrall) Xylophagidw; E, Tabanus (Verrall) Tabanidw; F, Bomby- 
lius (Trerrall) Bonrbyliitiz; G, Thereva (Verrall) Tllcrevidz. 

33. Third antennal joint complex, annulated into three to eight appar- 
ent segments (Fig. 515 b-e, or the antennm more than three- 
jointed, rarely (some Stratiornyiidz) the third complex-joint 
bearing an elongate arista (Pig. 520). . . . . . . . . . . . . . . . . . . . .  .34 

Antenne three-jointed, the third joint compact, not composed of 
rings (Fig. 518 f, g), usually bearing an elongate arista or style, 
rarely the two basal joints fused. . . . . . . . . . . . . . . . . . . . . . . .  .40 

34. Prefurca (first section of R,) short, i .e .  R, arising opposite first 
fork of M which forms the base of the discal cell (Fig. 521); 
tibia1 spurs wanting, at most middle tihize with a slight spur; 
proboscis short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

Prefurca longer, i.e. R, arises distinctly before base of discal cell 
(Fig. 526); at least middle t i b i ~  with distinct spurs; costa con- 
tinuing around hind margin of wing as the arnbient vein. . . .  .37 

35. Second vein (R2 + arising a t  or beyond anterior crossvein (r-m), 
discal cell small, usually pentagonal and located closer to the 
costa than usual; submarginal cell or cells very small and narrow 



and located entirely before wing-tip, anterior veins usually 
crowded near costa, the other veins faint; four or five posterior 
cells present, all open; costa ending before wing-tip, no vein on 
hind nrargin of wing; scutellum often armed with marginal 
spincs. Soldier flies. h large, widespread farrlily with many 
tropical genera . . . . . . . . . . . . . . . . . . . . . .  STRATIOM Y~IDIE 

a.  L4btlomcn with seven risible segments; middle tihize sornetirnes 
spurred; third antenna1 joint nonnally with eight anniilations 
and without a style. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h 

Abdolnen with five or six visible segmn.ents; t,ibi;e not spurred; third 
. . . . . . . .  a.nt,ennal joint wit,h not more than six annulations. . d  

1). Scutcllum with four or rnore spines. . . . . . . . . . . . . . . . . . . . . . . . .  .e 
Scutellmn not spined, rarely with marginal row of small teeth. 

(Metopbnia, austr.;Allognijsta, holarc.; Berism?ia, Hylcrus, 
ncotrop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  METOPONIINB 

Figs. 519, 520. Stratiornyiidae 

519. Odontomyia, male (Colc) Stratiomyiidz. 
520. Geosargus, male (Vermll) Stratiomyiid:e. 

c. Media three-branched; p;tlpi often retluccd. (Bbris, Hopla- 
ciintha, widespr.; Beridops, Heterac%nthia, neotrop.; Eu- 
mGcacis, austr.) . . . . . . . . . . . . . . . . . . .  BERID~NIE 

Media four-branched; palpi three-jointed. (Actina, widespr.; 
Apospiisma, HuttonGlla, Meoexaireta, mostly a~nt r . ) .  

ACTIFTINE 
(1. RIetlia tlrree-branched (Fig. 52Y), i .e.  discal ccll cn~itting two veins 

from its apex in addition to the vein forming its tinder side . . .  e 
Media four-I~ranchcd (Fig. 524), i . c .  discal cell emitting three 

veins frorn its apex or the third just below. . . . . . . . . . . . . .  g. 
e. Antcrior branch of cubital fork (lV4.4) joined to tlie tliscal ccll by 

an apparent crossvciv, i .c .  discal ccll emitting orrly tmo veins; 
apical antenna1 segment bristle-lilte, ;r\ long as remairrdcr of 
nntcnna. (Ps~sopoehr4sa,  Java) . . PRBSOPOCHRYSINIE 



forming the lower side ol the discal cell for a greater or less 
distance, the cliscal cell ernitting therefore three veins in all. f 

f .  A n t e n n ~  wit11 last, terminal or. suk)terminal, scgrnent (tenth) 
bristle-like and tipped with an extra hair, segments three to 
nine usually short and i'orrnirlg an oval or spherical cornplex 
third antennal joint. (PachygCster, holarc.; Cynipim6rpha 
(Fig. 5%3), ZabrCchia, nearc.; Panicris, Psephibcera, neo- 
trop.; Evisa, malay.; PlLtyna, etliiop.). 

PACHY GASTR~NE 

Figs. 521-524. Stratiomyiidze 

521. Archistratiomys, wing (Enderlcin) Stratiornyiid~. 
5'22. Analcocerus, wing (Williston) Str:ttiomyiidz. 
523. Cynipimorpha, wing (Williston) Stratiomyiidz. 
524. Chrysochlora, wing. Rtratiomyiidzc. 

A n t e n n ~  with tenth segment not bristle-like, usually flattened, 
long, strap-shapcd ant1 fringed on edges, sometirnes all ten 
antennal segments are sin~ilar, suggesting the Nernatocera. 
(Loph6telesl Artemita, Psegm6mmal neotrop.; Isome- 
rbcera, Ptil6cera, Tinda, ethiop., indornal.). 

LOPHOTEL~NE 
g. All four rrledial branches arising from tliscal cell (Fig. 524). . . . .  . h  

Mq appaxntly colmccted with discal ccll by a crossvein (Fig. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520) k 

h. Last antennal piece (tenth segment) ribbon-like; segments six to 
eight with groove in front; scutellum without spines. (Her- 
mbtia, Acrodesmia, AmphilBcta, rnainly neotrop.; Fud- 

. . . . . . . . . . . . . . . . . . . . . . . . . .  mbta, malay.) HERMETIINB 
Last antennal part stylifor~n or untlifferentiatetl, rlot ribl)on-like, 

. . . . . . . . . . . . . . . . . . . . . .  scgrnents six to eight without furrow. i 
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. . . . . . . . . . . . . . . . . . . . . . . . . . .  i. Sclltdlum wit,]] marginel spines. j 
Scutcllum without spincs. (Chrysochlbra (Fig. ,5%4), ~ba_vus ,  

AnacanthBlla, Porp6cera, Rfiba) . . CHRYSOCHLORINE 
j. Scutellum with four to twelve spines. (Antissa, Parantjssa, 

ncotrop. ; Tetracanthtna, Java) . . . . . . . . . . . .  ANTISSINE 
Scutellllm with two spines. (Clitellhria (=li:phippium), Euparf- 

phus, Nembtelus, Oxpcera, holarc. ; Negritomfia, ctl-op., 
. . . . . .  malay.; Eurynefira, Nothom9ia) CLITELLARIINE 

k. hnt,cnnt~ with elongate terminal or dorsal arista. . . . . . . . . . . . .  . 1  
Antennze without a distinct arista. . . . . . . . . . . . . . . . . . . . . . . . . .  m 

1. Scntellurn with two spines, or with vestiges of two spines. (Rha- 
phibcera, Hoplistes, Lysbzum, neotrop.). 

RHAPHIOCERAT~NE 
Scutelluln without spines; metanotuna prominently convex and 

with upturnecl hairs. (Geossrgus (=SLirp~s)  (Fig. 5201, Chry- 
sochrbma, Micrpchrfsa, PtBcticus, widespr.; Gongrbpms, 
malay.). (S/llbGIN&) . . . . . . . . . . . . . . . . . .  GEOSARGINE 

lu .  Ant,enntr ending in an elongate and Ir)roadly flat,tened ribbon-like 
segment; scutellurn with two spincs. (Analc6cerus _(Fig. 
$221, neotrop.) . . . . . . . . . . . . . . . . . . . . . . .  ANALCOCERINE 

..\ntennze with last segrnent of third joint ~lsllally short, never 
ril~i~on-lilie. . . . . . . . . . . . . . . . . . . . . . . . . . .  !. . . . . . . . . . . . . . . .  n 

n. Scutellnrn with two spines. (Stratiompia (=Stmtio?i~ys) ,  Odon- 
tomfia  (=Eulirlir~) (Fig. 519), witlespr. mostly in tcmperat,e 
zone; Cyphomfia, witlespr., rnostly tropical; MyxosBrgus, 
Bhingi6psis, neotrop.; Hirtea, Hoplod6nta). 

STBATIOMYI~NE 
Scntellum unarmed. (Lasibpa, widespr. ; Chordonbta, neot~op. : 

UdamacBntha) . . . . . . . . . . . . . . . . . . . . . . . . . .  LASIOPINE 

Second vein arising hefort anterior crossvein (r-rn), veins not 
. . . . . . . . .  crowded anteriorly; mostly neotropical species. .36 

36. Tliirtl vein simple, ending before wing-tip; all posterior cttlls opcn; 
third antenna1 joint usually three-segmented; abdomen slender, 
caornprising seven se,mcnts; species under one inch in length. 
(Chiromgza, Clavimfia (Fig. 52S), Mesomfza, Nonhcris, 
Xenom6rpha, neotrop.; Archimfza, austr.). 

CHIROMPZIDE 
Third vein forLed, its branches (R4 and Rg) widely divergent and 

enclosing the tip of the wing (Fig. 525), fourth posterior cell 
(M3) closed; abdomen broadly rounded; gigantic species, not 
common. (Pantophthiilmus, Acanthombra, Rhaphior- 
rhgnchus,  neotrop.). (_ICANII 'HO~II&RID~B).  

PANTOPHTHAI[,MIDE 
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3?. Calypteres conspicuous, but not conceding hdteres, their margin 
fringed; head widely hemispherical (Fig. 527); third antennal 
joint composed of four to eight annuli; branches of third vein 
(R4 and R5) widely diverging and enclosing tip of wing; females 
usually blood-sucking. A large family of conspicuous flies, 
occurring in all regions, most species tropical. Horse-flies, Gad- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flies, Deer-flies TABANIDIE 
:L. Hind tibize without apical spurs. . . . . . . . . . . . . . . . . . . . . . . . .  b 

Hind t i b i ~  with two apical spurs which sometimes are minute. . h 
b. Third antennal joint divided into four, rarcly three, segments. 

(Haematbpota, widespr.; HeptLtoma, Eur.). 
HEMATOPOT~NB 

Third antennal joint divided into five segments, antennze there- 
fore apparently seven-jointcd, rarely indistinctly ten-jointcd. .c 

Figs. 525-527. Pantophthalmidae, Tabanid* 

525. Pantophthalmus, photograph of speclrncn m 0. S. Wmtrcbtt collcrtion. 
Pi~ntophthalmid~. 

,726. Tabanus, wing (Williston) Tabanid=. 
527. Tabanus, photographed specimen. Tabnnldfe. 

e .  Anal cell open, or rarcly closed to a point; occlli absent. (Chiismia, 
Malay.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHASMIINJE 

Anal cell closed and petiolate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 
rl. Palpi with la.st joint broad, flat and shining black. (Lepisblaga, 

neotrop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LEPISELAG~NE 
Palpi with la.st joint normal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e 

e. First ant,ennal joint longer than wide, asaally much longer; ocelli 
abscnt ; first posterior cell open ; rela.tively slender sp2cies. 
(Diachlhrus, Acanthbcera, neotrop.) . . . . .  DIACHLORINE 

First antenna1 joint about as long as wide. . . . . . . . . . . . . . . . . . .  . f  
f .  Antennze with basal segmcr~t of third joint not excavated abovc, 

wit,hout angle or tooth, but instead with a few short black 
spines; small, drlica.te species. (Stenotabknus, ~leotrop.). 

STENOTABAN~NE 



A n t e n n ~  with third joint always tlistinctly angulateci above 
. . . . . . . . . . . . . .  toward base or with a finger-like projection. .g  

g. First posterior cell open; ocelli somctirnes present. (Tabhnus 
(Figs. 518e, 526, 527), Atylbtus, TherioplBctes, wide_spr.; 

. . . . . . . . . . . . . . . . . . . . .  Dichel6cera, neotrop.) TABANINZ 
First posterior cell closed; ocelli absent. (Bellliirdia, Asia; p a l -  

. . . . . . . . . . . . . . . . . . . . . . . . . .  idia, neotrop.) BELLARDIINZ 
h. Thirtl antennal joint consisting of five segments, rarely four, or the 

. . . . . . . . . . . . . . . . . . . . . . . . . .  segments fused to a sirlglle joint. i 
Third antennal joint consisting of eight, rarely sewn, segments, 

. . . . . . . . . . . . . . . .  the antennz therefore ten- or nine-jointed. j 

Figs. ,528-530. Chiromyzid~, Xylomyiidse, Xylophagidse 

528. Clavimyia (Endcrlcin) Chiromynidx 
529. Xylomyia, wing. Xylornyiidw. 
530. Xylophagus, wing. Xylophagidz. 

i. First posterior cell open. (Silvius, widespr.; Chrfsops (Qeer- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flies), cosmop.) SILVIINE 

First posterior ccll closed. (ScLrphia, Metaphhra, 5. Afr,). 
SCARPHIINZ 

j. Anal and first posterior cells open; female with lorig ovipositor; 
thorax high. (Ccenura, Chile; Pelecorhfnchus, Au5tr.j. 

. . . . . . . . . . . . . . . . . .  (PE1,ECORH Y N C N I N B )  CENURINE 
Anal cell closed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  k 

k. First posterior cell open, rarely closetl a t  margin. (MBlpia, neo- 
trop.; Corizone_ixra (=Bzlplezj, widespr.; Apatol6stes (=$dl~,- 

. . . . . . . . . . . . . . . . . . . . . . . .  i o p ~ ] ,  ncarc.; Osca) MELPIINZ 
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First posterior cell closed. (Panghnia, pa1m:irc.; Phkra,  ethiop.; 
. Esenbeckia, Fidhna, Scihne, neqtrop.; Lildea, nustral.)._ 

BANGONIINE 

Calypteres small or vestigial; head not hemispherical, the occiput 
convex; abdomen oblong; second submarginal cell (R4) not 
wide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 

38. Fourth postcrior cell (M3) al1110st or quite closed (Fig. 529); 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  diclloptic XYLOMY~IDE 

a. Third joint of antenlil:~ divitled into eight zrmulations. (Xylo- 
mgia (Fig. :j29), Eurasia, Afr., Am.; NematocerBpsis, Man- 
churia; Prista, malay, ; SBlva, p a l ~ a ~ c . ,  malay. ; Subulcnia,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nearc.) XYLOMYIINE 
Flagellurn of antenna divided into 20 to 3fi USWBII~  pectinate tdiri- 

sions (Fig. 518a). (Rhachicerus, holarc., ~nalay.). (RHrlCN4- 
. . . . . . . . . . . . . . . . . . . . . . . . . .  CERIDB) RHACMICERINIE 

Fourth posterior cell (M3) open (Fig. 530). . . . . . . . . . . . . . . . . .  .39 
39. Facc flat or produced, the facial orbits and cheeks not sutured; 

hind margin of wing thin before anal angle; male dichoptic. 
Very slender flies resembling ichneumon-flies. (Xyl6phagus 
( =Erinna) (Fig. 530), Eur., Am., Austr.; Archimfia). ( E I ~ ~ x -  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N I D B )  XYLOPHAGIDE 
Facial orbits and cheeks separated from the central part; hind 

margin of wing veined throughout; male holoptic; scutellum of 
C~nornyia  spined. Mostly robust, yellowish or blackish flies; 

. . . . . . . . . . . . . . . . . . . . .  widespread, but rare C(ENOIMY~IDE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a. Proboscis short b 
Proboscis as long as head and thorax, obliquely porrect; body 

. . . . . . . .  robust. (Arthrbteles, ethiop.) ARTHROTEL~NI 
b. All tibize with apical spurs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

Front t i b i ~  witl~out spurs. (ArthrBceras, Arthrbpeas, Glhtops). 
ARTHROGERAT~NIE 

c. Abdomen broader than thorax; scutellum spined or not. (Cm- 
nomgia (Fig. 51Sc), Anacanthgspis, holarc.). 

C~ENOMYI~NE 
Alldomen elongate, narrower than thorax; scutellurn armed with 

spines. (Stratioleptis, Sibcria, Japan). 
STRATIOLEPT~NE 

40. Costa continuing around wing-margin, venation normal (Fig. 531), 
anterior crossvein (r-m) distinct, five posterior cells (Hilari- 
morpha with four); a t  least posterior tibize with spurs; calyp- 
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teres vestigial; mostly holarctie, inhabiting woodlands. Snipe- 
flies. ( L ~ ~ P T I D B )  . . . . . . . . . . . . . . . . . . . . . .  RHAGI QNLDE 

a. Enlpotliunl undeveloped; discnl cell opcn, fourtlr vein (media) 
forked and long-petiolate; t ib i :~  without spurs. (Hilarimbrpha 
(Fig. 582), holarc.) . . . . . . . . . . .  HILARIMORPH~NE 

Empodium pulvilliforrn (Fig. 534); discal cell present. . . . . . . . .  b 
b. Face flattened and projecting, nasiforrn; the a n t e n n ~  inserted 

above n~iddle of cycs; alula undevelopetl, c:ilypteres reciuced; 
front tibia with strong apical spar. (Vermileo (Pig. 535), 
Lamprompia) . . . . . . . . . . . . . . . . . . . .  VERMILEON~NE 

Figs. 531-536. Rhagionidse 

531. Rhagio, mnlr (Cole) Rhagionida. 
532. Hilarimorpha, wing. Rhagionidz. 
533. Chrysopila, wing. Rhagionidw. 
534. Rhagio, cnd of tarsus, showing broad empodiurn. Khagionidw. 
535. Vermileo (Wl~erlrr) R2iagiortidw. 

Facc socketed and not projecting, separated by a groove from the 
rather wide cheeks, antennz inserted below middle of eyes; 
alula present, calyptcres well developed. . . . . . . . . . . . . . . . . . . .  c 

c. Front tibize with one or two spurs, hind tibiz with two spurs. 
(BicLlcar, palzarc.; Bolbompia, Dislysis, T r i p t b t r i ~ h a ,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ncarc.) BIGALCARIME 
Front tibiz without spurs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

d. Hind t ib i :~  with two spu_rs; eyes not bisected.. (RhBgio (=LC!&) 
(Fig. 551), Athbrix, Atrichops). (I,EP1'Ih7B). 

RHAGION~NE 
Hind tibia with onc spur which is sometimes rcduccd; cyes bi- 

sected, the lower facets smaller than the upper; second rein 



sliort, cxurvi~ag upwa.rtl a t  cnd close t,o first (R.1) vein. (Chryso- 
pilus (Fig. 533), Omphal6phora, PtioPina, SpLnia, S-ym- 
phoromgia) . . . . . . . . . . . . . . . . . . . . . . . . . .  GHRYSORILINlE 

Costa Inore or less thinned beyond tip of wing, venation usually 
eccentric (Figs. 537, 5511, anterior crossvein (r-m) usually ab- 
sent or locaterl near base of discal ccll; t i b i :~  with short or no 
spurs; pro1)oscis so~netimes excessively long. . . . . . . . . . . . . . .  .41 

41. Head as wide as the depressed thorax; calypteres vestigial; pos- 
terior veins pa.rallel with hind margin (Fig. 551), sometimes 

Figs. 536-539. Acroceratidae 

536. Bterodontia, female (Cole) Acroceratidw. 
537. Qcnaea, wing. Acrorrratidz. 
538. Acrocera (Verrall) Acroceratidz. 
539. Thyllis (Cole) Acroceratidz. 

forming a secondary network of small cells, first basal cell very 
long, its forward border continued obliquely across the wing 
as a " diagonal vein." Rarc species, inhabiting arid regions, 
principally Asia Minor, S. Africa, Chile and Australia. 

NEYESTR~NIDE 

a. Proboscis elongate, slendcr and hard, the lahella usunlly narrow, 
palpi short. (Nemestrinus, FallBnia, Megistorh$nchus, 
NeorhynchocBphalus, RhynchocBphalus (Fig. 551). 

NEMESTRIN~NIE 
Proboscis short and broad, the labellu flrslry, palpi long and up- 

turned; ovipositor telescopic; :ilula broad. (KIrmone$ra, 
Hyrmophlzba, Symmictus,)  . . . .  HIIRMOMEURINlE 



292 BULLETIN: MUSEUM OF COR'IPARATIVE Z O ~ L O G Y  

Head placed low, very small as compared with the greatly hump- 
backed body, abdomen rounded, often inflated (Fig. 536); 
calypteres inflated, hiding the halteres; costa discorltir~ued a t  
wing-tip, posterior veins not parallel with hind margin of wing 
and not forming accessory cells; eyes of both sexes broadly 
contiguous. Spidcr parasites, rare species; widespread, but 
po?rly represented , in Indo-aust~lia and tropical Africa. 
(CYRTIDB, IiEn'O PIDAY, ONCODID/%'). 

ACROCERATIDE 
a. Third antennal joint sma.11, with terrrlirlal style or hzir-lilie rays; 

proboscis short. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I )  
Third antennal joint large, more or. less corrlpressed, without 

terminal style; proboscis often Trery long, someti~ncs vestigial. 
(fknops, Astomblla, Eul6nchus, OcnZka (Fig. 537), L?sia, 
Pialebidea) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PANOPINIE 

b. Prothoracic lobes separated; abdomen usually inflated. (Acr6- 
cera (Fig. 538), Cprtus, Ndthra, Onc6des,,Opsbbius, Ptero- 
d6ntia (Fig. 536)). (CYIZTINB, ONCODIAT&). 

ACROCERAT~NE 
Lobes of prothorax very large and broadly fused in the middle to 

forrn a shield in front of the mesonotum; abdorncn not inflated. 
Mainly neotropical, some etlliopian. (Philpota, Hblle, M_egk- 
lybus, Thfllis (Fig. 539) . . . . . . . . . . . . . . . . . .  PHILPOTINE 

42. Anal cell distinctly longer than second basal cell, either open, or 
acutely closed in or near margin of wing, basal cells usually rela- 
tively large (see Fig. 545);' head bristles rarely evident . . . .  43 

Anal cell shorter, rarely acute, closed some distance from wing- 
margin, usually by a turning back of Cul, sometimes the anal 
cell completely absent; " srnall crossvei~i " (see couplet 45) 
never formed, i . e .  never five posterior cells; some bristles com- 
monly developed on head. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .50 

The followiug lorrr~s having short acute anal cell slightLy longer thzn the second hasal cell 
wi l l  cause conftlsior~ at Ll~is poirrl, d the key. Thc strength of the head bristles is Lbem Lhe best 
guide. 

Opelia. Plalypezidw, couplet 58, Fig. 581: head hristles weak, no diserl crll, (.he llbird vein 
riol. forked. 

Sciadoceratid~, couplot 52,  Fig. 584: head brislles slrong, subcosta ending in H I .  
Empidida, RrachystomnLina, rx>upleL18, Fig. 550; and Hyhotina, couplet 57, Fig. 563: tread 

hrisldes weak, anal nnd banal cells rathor long. Remaining Empidida, couplet 53 ,  have the anal 
cell snvall and eilhw perpendicularly or ohtusely closed. 

LondropLeridw, couplet 54, Fig. 572: head bristles slromg, wings Lancet-shaped, no discal cell. 
The female lras a false anal cell. 

Try~>elicla, co~lplct 126, Fig. 656, nurl the 0rl.alid series, COII~IRIS 04 1.0 07: illla1 crossvei~ 
(Col) an~ulalely hroken, t11c anal cell thcrcCorc with a 1)ointcrl apical lohe. 

Tachir~iscida, collplct 99. Fig. 633: hody bristly. 
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43. Ra.dia1 sector three-br;tnched, i.c. third longitudinal vein (R4 + 5) 

forked (see Fig. 543) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .44 
Radial sector two-branched, i .e.  third longitudinal vein simple 

(Rq slr)sent). (If the second vein is short and terminates in the 
first vcin (Fig. 546), see Bombyliid:~, Mythicornyiinze, couplet 
48,j) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 

44. Vertex plane or convex, the eyes not bulging, eyes of male often 
meeting; legs not robust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .45 

Vertex sunken, the eycs bulging above and never contiguous; 
wing-veins numerous; often large species with strong legs. . .49 

Figs. 510-543. Apioceratidse, Therevid% 

540. Ripidosyrma, he'ktl and thorax (Mclnnder) Apioccratid~. 
541. Thereva, wing. Thcrevid~.  
542. Psilocephala, profile of hc:rcl (Cole) Therevidz. 
543. Psilocephala, m:~le (Cole) Therevidz. 

45. Mcdia four-branclled, "small crossvein" present, i . e .  the obtuse 
apex of the second basal cell touches two posterior cells in 
atltlition to the discal cdl (Fig. .541), five posterior cells present, 
the fourth conlrnonly closed; thorax with some bristles; ab- 
doinen long and tapering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .46 

nleclia three- or two-branched, four or three posterior cells present, 
if rarely five posterior cells present the extra one is due to an 
extra vcin bisecting the third, the fourth posterior cell not 
closed, " small crossrein " absent, i.c. thc acute apex of the 
second basal cell touches but one posterior cell in addition to 
the discal cell (see Fig. 545); abdomen usually oval or oblong; 
thorax without true bristles. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .47 

46. Apical veins curving foiward, the third vein (Rj) and nearly al- 
ways also the fourth (MI) ending before apex of wing; a t  least 
the scutelhim bristly; a n t e n n ~  with a very short style; eyes 



separated; palpi broadened a t  tip. h small family; occurring in 
arid places; South Africa, Amcrica, Australia, Borneo. (Api6- 
cera, Apomidas, Rhaphiom9das1 Ripidosfrma (Fig. 540)). 

APIOCERATIDE 
Fourth vein ending beyond apes of wing (Fig. 541); body usually 

furry rather than bristly, sometimes ueady bare; palpi not 
broadened apically. Widespread, principally holarctic. (Th6r- 
eva (Fig. 541), Anaborrhfnchus, Epom?ia, Dialinetira, 
Phfcus,  Psiloc6phala (Pigs. 542,543), Tabhda,  Xestomfia). 

THEREVIDIE 
47. Costa not continuing beyond apex of wing, fourth vein (MI) end- 

ing a t  or before wing-tip, three posterior cells (Fig. 552); pro- 
boscis hidden; antennz without a style; body hare. Holarctic, 
neotropical and oriental; about thirty species; some are found 
on windows. (Scen6p;nus (=Omphrcile) (Fig. 552), Pseuda- 
trichia). (OMPNRALIDB) .  . . . . . . . . . . . .  SCENOP~NIDE 

Costa continuing around entire wing, fourth vein (MI) ending 
beyond wing-tip, usually four posterior cells. (If the discal cell 
is open and the fourth vein is forked and long-petiolate (Fig. 
532), see Hilarimorphinze, couplet 40, a) . . . . . . . . . . . . . . . . .  .48 

45. A n t e n n ~  usually ending in a small style, style-like process, or 
circlet of bristly hairs; t ibiz usually with spicules; proboscis 
usually long, thin and porrect; body usually furry and stout, 
rarely (Systropodinze) extremely slender, bare and wasp-like; 
anal vein complete, anal cell (Cu) usually reaching margin, 
often open, alula usually distinct. Mostly occurring in sunny 
dry localities; alert, quick-flying species; many genera and 
species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BOMBYL%IDB 

a. Second vein (R3) arising almost pcrpendieularly from R, very 
close to the anterior crossvein (r-m) and forming a knee a t  its 
origin, only the third vein (RqC5) co~rtinuous wit11 the prefurca 
(Fig. 545); eyes with an indentation in the lrliddle of the hind 
margin.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 

Second and third yeins forking acutely or in an arch and a t  a 
greater distance bcfore the anterior crossrein than the length 
of that crossveirl (see Fig. 548) . . . . . . . . . . . . . . . . . . . . . . . . .  c 

b. Calyptcres margirled with fringe of hairs; an_tennnl style with a 
pencil of hairs at its tip; rrlrtaplcure bare. (Anthrax (Fig. 545), 
ArgyramBba, ChionamBba, Coquillbttia, Spongost?]Lu_m). 

ANTHRACINAE 
Calypteres rriargined with scales; style without apical crown of 

hairs; rrretapleurre hairy. (Exoprosdpa, Dipslts, Hemi- 



phnthes, Hyperalbnia, LepidLnthrax, Stbnyx, Teyri- 
dLnthrax, Villa (= H?jal6nthrax)) . . . .  EXOPBBSOPINIE 

c. A n t e n n ~  widely separated; abdomen elongate, cylindrical; bind 
margin of eyes not indented. (Cytherba, Callistoma, G-yro- 
crLspedum, PantLrbes, Sericosbma) . . . . .  CYTHEREINE 

A n t e n n ~  approximated, if the a n t c n n ~  are widely scparatcd the 
abdomen is not slender. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

d. Eyes with an indentation in the middle of the hind margin a t  
wllicll arises an impressed bisecting line in both sexes. . . . . . . .  e 

Eyes without posterior indentation and the bisecting line, at  most 
with a rounded indentation. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g 

Figs. 544-548. Bombyliidae 

544. Bombylius (Verrall) Bombyliidac. 
545. Anthrax, wing. Bombyliidz. 
546. Mythicomyia, wing (Williston) Bombyliidlc. 
547. Geron, wing (Williston) Bombyliid:~. 
548. Epacmus, male (Cole) Bombyliidz. 

e. Face produced roof-like over the long and narrow rnoutlr-opening, 
prok~oscis short; secorld vein arising in a curve. (Tomom~~za,  

. . . . . . . . . . . . . . . . . .  AnMnia, Plesi6cera) TOMOMYZINIE 
Face convex, not projecting; second vein arising acutely. . . . . .  . f  

f. Head no broader than thorax; abdomen a t  least as broad as thorax, 
flattened; anterior crossvein r r ~ ~ l e h  beyond middle of tliscal cell. 
(Lomiitia, Anisotbmia, Canbria, Comptbsia, Oncod6cera). 

LOMATI~~NIE 
Head broader, hut the hind edge narrower than the tlmrax; body 

rrrore cylindrical than depressed; anterior cross\-cin near middle 
of tliscal cell. (AphcebLntus, Desmatonehra, EpLc_mus 
(Fig. 548), EucBssia, Petror6ssia). . . . . . .  BPHCEBANTINiE 

g. Face vertical, rrluch longer than the front; clypeus separated From 
cheeks by a deep groovc; second vein arising in a curve. 

. . . . . . . . . . . . . . . . . . . . .  (Mariobhzzia.) MARIOBEZZIINIE: 
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Face a t  most as long as front; clypeus not segsrated from cheeks 
. . . . .  by a deep groove; second vein arising at  an acute angle. h 

Abdomen very long a.nd slentler, pedunculate; metasternu~n very 
strongly developcd; occiput concave; eyes united ill both sexes 
or ncarly so; body hare; wings narrowed a t  base, without _ahla 
and calypteres. (Systropus, Dolichomgia) . SYSTROPINE 

Abdomen not remarkably slentler; wings with alula and calypter. i 
Thirtl vein simple, tl- eref fore only one subn~arginal cell; small bare 

flies with humped thorax. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  j 
Third vein forked, two or three submarginal cells, secontl vein 

long, never ending in the first vein. . . . . . . . . . . . . . . . . . . . . . . .  k 
Second rein very short, ending in the first vein, or entirely absent. 

(Mythicom$ia (Fig. 546), Empidideicus, Glabbllula 
(= PachynErcs)). (GLABELLUL~NB) . MYTHICOMYI~NE 

Second vein normal, ending independently in costa. (Cyrtpsia, 
Cyrtom6rpha, Platypggus) . . . . . . . . . . . . .  CYRTOSIINE 

Body morc or less himched, narrow, or a.t least not broad, thorax 
prominent, alr~dornen cylintilrical or sometimes flattened; some- 
times bare, or scaly, or wit,l~ bristles; wings usually relatively 
short. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I 

Hody not narrow nor hunched, the eh(lomen rather flattened ant1 
usually hairy a.ntl without bristles. . . . . . . . . . . . . . . . . . . . . . . .  rn 

Prothoras in shape of an anterior ring besc:t with st,rong curved 
bristles. (Tox6phora, Heniconehra, Lepid6phora). 

TOXOPHOR~NE 
Prothorax smaller and not beset with curvet1 bristles. (Cyllbnia, 

Amictus, Eclimus, Epibates, Hbnica, Thevenetimgia). 
GYLLENI~NE 

First antennal joint thiekencd and long-llairy; wings short, with 
fonr open posterior cells. (Con6phsrus, Aldrichia, Codi6_nus, 
Platambdes) . . . . . . . . . . . . . . . . . . . . . . . .  GONOPHORINE 

. . . . . . . . . .  First a n t e n d  joint not thicliencd; wings not short. . n  
Face protruding as a very short muzzle, proboscis short, porrect, 

with fleshy tip; eyes of male bisected; discal cell broadened at 
end, rn.uch broader tlian second posterior cell; ncarly bare 
species. (Heter6tropus (= Afulthaci,tricha), Caenbtus, Pro- 
rhtes) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HETEROTROPINE 

Face, when tlevelopetl, con\-ex or s0mewha.t conically projecting, 
but not beak-like, proboscis long, with small labella; rarely 
wholly bare. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o 

Second vein and fork of third vein in line with wing-a,xis; body not 
broad k)nt rather humped, vestiture fine and not abundant; leg 
bristles weak or absent. (Phthiria, Apblysis, Crocidium, 
Gbron (Fig. 547), RhabdopsBlaphus, Semirhrnis). 

PHTHIBI~NE 



Second vein and fork of third vein curving forward, ending dis- 
tinctly before tip of wing; body usually broad. . . . . . . . . . . . .  . p  

p. Vesgture short or undevelopecl; no Ir~ristles on legs; head small. 
(Usia, Corsompza, Legnotompia, PsiathalBssius). 

USI~NE 
Vestiture usually pronounced; t i h i ~  with three rows of evident 

bristles ; lower occiput usnally broadened. (Bombplius (Fig. 
544), Heterostplum, Lordbtus, Sparnapblius, SystBc_hus, 
TriplLsius) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BOMBYLIINE 

Figs. 549-552. Mydaidse, Nemestrinidse, Scenopinidze 

549. Leptomydas, male (Cole) Mydaidz. 
550. Mydas, wing. Myclaitl:~. 
551. Rhynchocephalus, wing (\Villiston) Nemestrinidx. 
552. Scenopinus (Verr:iIl) Seenopinidx. 

Antennal style longer tha,n the third joint; tibize without spicules; 
pro1)oscis short, sharp and incurved; body slender, nearly bare; 
:trial cell closed within the wing, the anal vein not reaching 
margin. Delicate, shade-loving flies. (See couplet 53, g, Brachy- 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  stornatinze) EMP~DIDE, part 
49. Body without bristles; fourt,h rein (MI) curving forwa.rd to enti a t  

or before wing-tip, neuration complex (Fig. 550), prefurca (i.e. 
basal section of R,) very short; antcnnze with a clubbed style; 
proboscis with fleshy expanded tip, palpi vestigial. About 130 
species; widesprea.d, but not common; often flics of large size. 
(Mpdas (Fig. 550), widespr.; Leptompdas (Fig. 549) nearc.; 
Gephal6cera, cthiop.; Miltinus, Triclbnus, austr.). (&IY- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DASIDB) MYDAIDE 
Body usually .with bristles, face bearded; fourth vein not curving 

forward, neurat,ion not abnormal, prefurca long (Fig. 553); 
proboscis adapted for piercing, not fleshy, pslpi usually promi- 
nent. A la.rge family of ne2trly 4000 species, widespread, es- 



pccially in warn1 localities; adults predatory on flying insects. 
Robber-flies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AS~LIDE 

a. Palpi one-jointed; nntenn:~ with slender terrrlinal arista; meso- 
pleural bristles warntirig; abdornen with eight segrr~ents . . . .  .b 

Palpi two-jointed; anterlrla with or without s thickened terrninal 
style, 1-ery rarely with a terrrlinal :~rista. . . . . . . . . . . . . . . . . .  .c 

b. Marginal cell open; very slender species with few hairs untl bristles; 
elaws long, pulvilli ahsent; ovipositor without whorl of spjnes. 
(Leptoghster, EuscelEdia, Psilonyx) . . LEPTOGASTRINZ 

Marginal cell closed anti pctiolate; less slendcr, or robust species, 
1)ristly rather than hairy; pulvilli present; ovipositor often with 
a crown of spines. (Asilus, Cerdistus, Dfsmachus, Erax 
(Fig. 553), Mallbphora, Philsdicus, OmmBtius, Pr6-ma- 
chus, Proctac&nthus, Tolmgrus) . . . . . . . . . . . . .  ASILINE 

Figs. 553-555. Asilidae 

553. Erax, wing (Hine) Asilidz. 
554. Stichopogon, wing. Asilida: 
555. Atomosia, wing. Asilidw. 

c. Marginal cell open, or rarely close< at extrerile tip; mesopleural 
bristles wanting. (DASYPOCONINA3)' . . . . . . . . . . . . . . . . . .  d 

Marginal cell closed; mesopleural bristles present; male alr)domen 
with seven (rarely.six) segments; species often stoat and very 
hairy. (LAPltlRIZA7B)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 

(1. Abdomen of male with six segments. (Laphfstia, PBr_asis, 
. . . . . . . . . .  Psilocixrus, Trichhdis, Triclis) PYRTANIINZ 

,Ibdornen of rnale with seven, of female with eight segments. . . .  e 
e. Front ti hi:^ without a claw-like apical projection. (Anisopbgon, 

Cyrtopbgon, Dibctria, Habropbgon, Heteropbgon, Holo- 
pdgon, Lasiopbgon, Microstflum, MyiBlaphus, Pycno- 
pbgon, Rhsdinus, Stenopbgon, Stichopbgon (Pig. 55$)). 

EREMOCNEMINE 
Front tibiz with a claw-like apical projection. (Cenopbgon, 

Cophhra, Dasypbgon, Derom$ia, Isopbgon, Nicocles, 
1 The riivisioas of the Dasypogonirr;r and Iaphriicm have less rank than Ilre other two sub- 

I'nmilies of the Asilidk~, hut are given because of tllc dornirlarrce of this farrlily. l'he divisiolls of 
Lhe Dasypogor~irrx have rto corresponding Lype genrr;k. 
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Saropbgon, Seliclopbgon, TarBcticus). ( D A S  I'POG'BX- 
. . . .  I X R ,  s. str.) . . ACANTHOCNEM~WE 

f. Small, usually dark colored; third antenna1 joint with a subapical 
thorn on upper side; side callouses of nletanotum hairy or with 
blunt bristles; crossvcins closing discal and fourth posterior cells 
usually in line with each other (Fig. 555); genitalia relatively 
snrall and ventrally placed. (Atombsia (Fig. 555), Amatho- 
mpia,  Loewinhlla) . . . . . . . . . . . . . . . .  ATOMOSI~NB 

Moderate to large, rather heavily pubescent specics; third an- 
tenna] joint without subapical thorn; side pieces of rr~etanotunl 
never I~ristlg; crossveins closing discal and fourth postcrior cells 
not in the same line; genitalia frcc and usnally large. (LLphria, 
Andrenosbma, Ctenbta,  Dasfllis, DBsythrix,_ Ltimpria, 
LBmyra, Nixsa, Pogonosbma) . . . . . . .  LAPHRIINIE, s. str. 

Figs. 556, 557. Cyclorrhaphous Antennae and Tarsus 

556. Antenna: A, Dolichopus, Doliehopodidae; B, Drapetis (Williston) 
Empiditlze; C, Volucella (Williston) Syrphide; D, Gonia (\Villiston) 
Tachinidw; E, Glossina (PIegh) Glossinidw. 

557. Musca, c11d of tarsus, showing hair-like cmpodiu~n (Kellogg) NIuscidrt. 

50. No functional frontal suture or lunule above antenne, front uni- 
formly chitinized, without an anterior rrledian differentiated 
stripe; no alula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 P 

Frontal suture well developed as a horseshoe-shaped groove over 
the antenne continuing down so as to separate thc center of 
the face from the sides, frontal lunule present as a crescentic 
sclerite hetm~ccn the antennx and the frontal suture (Pig. 594),' 
middle part of front nearly always differentiated from the 
orbits; calyptcres and alula usually pronounced; arista almost 

' The frontal suture is forced opcn hy thc prot,rusion of the ptilinnm, an e\,ersible sac. for 
prying oB the lid of Ilre papariorrr a t  the time of emergenc.e of the wlrrll. Newly emerged flies 
of Ihis group somelimes show Ihc ptilinurn: in oldcr flies Lhe ptili~~arrr is withdraw,, am3 the 
fronlal sulrtrc c:lr,scs to form the characteristic scam over the antenria. The lid of Ihe pupariurrl 
opcns by a cirrnlnr r:lefL (see Fig. 703). hence I.he significtrrrce of the grol~p-lrd~~lc Cyclorrhapha. 
rneanir~g circular scarn. In t,hc cooriiinatc group Orttrorrhapha (including couplets 32 to 49) 
I.hc pmpa rase operrs by a dorsal slrnight lorrgil.utlinnl seam (see Fig. 707) arid XI-conli~rgly Ilrc: 
frontal sutlrre ;trd pl.iiintra~ ;Ire riot clereloped. 



always dorsal; costa not extended to hind margin of wing; 
first two dorsal segments of abdomen more or less fused. 
MUSCQIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .59 

51. Venation not of thc types represented by Figs. 570 and 571, a 
closed cell (discal or discal anti second basd) usually formed 
between the branches of the media, wines neither with radial 
branches concentrated near costa and medial veins extending 
obliquely across field of wing (as in Fig. 570), nor of 1:tnceolate 
shape with long second vein and ambient costa (as in Fig. ,571); 
ant,ennz evidently two- or three-jointed, the apical joint not 
spherical; male sometimes holoptic . . . . . . . . . . . . . . . . . . . . . .  52 

Venation peculiar, of the type represented by Fig. 570 or Fig. 571 ; 
no discal cell; eyes of both sexes widely sepa.rated. . . . . . . . . .  .54 

Alular edge of wing without hairy bristles; posterior crossvein 
(m-m) usually present and then always located much beyond 
the anterior crossvein (r-m); anal cell acute (Fig. .563), rec- 
tangular (Fig. 561), rounded (Fig. 565) or obtuse (Fig. 560), 
when the anal cell is acute, the basal cells are relatively long and 
the subcosta is either vestigial or terminates in thc costa ; hind 
tarsi with first joint longer than second. . . . . . . . . . . . . . . . . . .  .53 

Alular edge of wing with feathery bristles; basal cclls and discal 
cell very small, r-m and m-m crossveins in same transverse line, 
21n:d cell short and acute, the anal vein reaching margin, medial 
branches disjoined basally, Sc ending in Rl; postocular cilia 
present; hind metatarsus shorter than next joint. (Sciadbcera, 
(Fig. 584), neotrop., austr.) SCIADOCERATIDE 

Anterior crossvein (r-n~) located beyond basal fourth of wing, dis- 
cal cell usually separate from second basal, third vein often 
forked, often four posterior cells, i . c .  Mi separate from &la, 
Sc vestigial or cnding in costa; calypteres minute; eycs usually 
with a small incision a t  the antennz; seriate postocu1:tr cilia 
wanting; antmnal style usually terminal; proboscis usually 
rigid; inale gcnitnlia not inflexed; dull colored species, almost 
never metallic. ,4 large family of over 2000 specics, widespread, 
but principally holarctic and neotropical. . . . . . .  EMP~DIDE 

a. Anal and tliscal cells complete, or if either is incornplete the front 
cox2 arc very long anti the front legs are raptorial, or else the 
anal anqlc of the ming is rect:ingi~lar . b  

Iliscal cell united with secontl basal (Fig. 56l), anal cell and anal 
ein wanting or incomplete, three posterior cclls, Sc vestigial or 

wanting, third vein always sirnpir. (Tachydrbmia, DrSpetis 



(Fig. 556b), Colobonehra, MicrBmpis, PlatypLlpus (Fig $61 ), 
Stilpon, Tachypbza, Tachyhmpis). TACHYDROMIINE 

b. Anal angle of wing not projecting, costa weakly hut visibly con- 
tinuing around hind rnargin of wing, anal crossvcin (CLI~) acute, 
perpendicular, or rounded, rarely obtusely closing anal cell; 
front coxze longer than posterior pairs; proboscis short; eyes 
broadly separated on the front; rncsa~pleur;~ oblique. . . . . . . . .  c 

Anal angle more or less distinct, if the wings taper uniformly 
toward base, the mesopleurze are vertical or the hind margin of 
the wing is thin; front cox= not elongate; inale often holoptic. . e 

c. Front legs raptorial, located well forward, front cox% subequal to 
femora in length; radial sector arising closer to anterior cross- 
vein than to hurneral crossvein. (HemerodrBmia, Chelifera 
(Fig. 564), Chelipoda, Colkbris, DrymodrBmia, Mono- 
drbmia) . . . . . . . . . . . . . . . . . . . . . . . .  HEMERODRQMI~NE 

Leg;., slender, the front pair not distant fro111 the others, the cox= 
not long and the fernora not thick; radial sector arising nearer . . base of wing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

d. Second antenna1 joint corlnectetl with third by a finger-like pro- 
jection on inner side; no anal cell: restricted to southern h_emi- 
sphere. (Cerat6merus1 Ichsma) . . . . . . .  CERATOIMERINE 

Second antenna1 joint normal; anal cell present: nlostly found 
about swiftly running 1)rooks and waterfalls. (Clin6cera 
(=Ataldnta), BoreodrBmia, DolichocBphala, Heleodrbmia, 
(OreothLlia (Fig. 562), qynamph6tera,  Trichopbza, Wi_ede- 
mknnia). (/!TALA NTI AT&) . . . . . . . .  CLINOCERATINE 

e. Anal crossvein hrnling a distinct angle with basal part of anal vein; 
proboscis rarely longer than head; thorax often highly arched. . .  f 

Anal crossvein recurved and confluent with underside of anal cell, 
the anal vein ususlly an independent fold; probosc& often long, 
rarely porrect; antennz usually three-jointed. (Empis (Fig. 
%0), Glbma, HesperBmpis, Milara, Hilarempis (Pig. 55S), 
HormopGza, IteLphila, Micr6phorus1 Rhamphompia).  

EMPIDINE 
f. Anal cell as long as second basal, or longer, its outer angle acute; . . 

Sc distinct.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g 
Anal cell shorter than or about as long as secorrd basal cell, its 

outer angle obtuse or right; Sc weak; proboscis short. (OCY- 
drBmia, AnthUia, BicellLria, Euthynehra,  Hoploc$rto_ma, 
Leptopbza, (EdLlea, Trichina) . . . . . . . .  OCYDROMIINE 

g. Discal cell emitting three veins, costa visibly continuing on hind 
margin; proboscis short and incurred; antennz three-jointed; 
thorax not highly arched. (Brachfstoma (Fig. 559), Anomal- 
Bmpis, Homalocnbmis). (Including f1OMALOCNI':MiFB). 

BRACHYSTOMATINE 



Discal ccll emitting two heins; proboscis rigid, porreet; antennz 
two-jointctl; thorax greatly arched. ( H ~ ~ o s  (= hTo?aa), EU- 
h$bos (Fig. 563), ,Meghpperus, Lactistomgia, Synd_yas, 
Synbches). ( I IYHOTIDB)  . . . . . . . . . . . . . . . HYBOTINE 

Figs. 558-567. Empidida, Dolichopodide 

558. Hilarempis, male. Empididre. 
559. Brachystoma, wing. Ernpidida. 
560. Empis, wing. Empididz. 
561. Platypalpus, wing. Empididre. 
562. Oreothalia, male. em pi did^. 
563. Euhybos, male (Melandcr) Empididre. 
564. Chelifera, male (Mclnnder) Hmpididz. 
565. Dolichopus, wing. Dolirhopodidz. 
566. Psilopodinus, wing (Altlrich) Dolirhopotlidze. 
567. Argyra, rnalc (Cole) Dolirhopodidat. 

Anterior crossvein located within basal fifth of wing (Fig. 566), 
discal cell always confluent with second basal, third vein never 
forked, three posterior cells, i.c. Ml and M2 fused, Sc when corn- 
plete ending in R1; calypteres rathcr large and fringed; a. row of 
postocular cilia present; proboscis almost always soft; male 
gcnitalia more or less inflexed under abdomen; color usually 
metallic green. A large family of over 2000 species, widesprettd, 
principally holarctic and neotropical. . DOLICHOP~DIDE 
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a. Fourth vr:in typically broken, tbc front fork wiclely diverging and 
angulatcly approaching the third vein (Fig. ,568); head short and 
broad, occiput concave, vertex sunken, ocellas triangle prorni- 
ncnt; hypopygium free, its :tppt.ndages visilde; slender species 
with short and broact thora,~, long narrow abdomen a,ncl long 
slender legs. (Sciopus, Chrysosbma, Leptorgthrum, Mes- 
brhag?, Psilopodinus (Fig. 566), Tentiopps). (AGONOSO- 
MATTNB, LEPTOPODINB, I'SILOPODZNB, XCIrlIVD- 
IN&) . . . . . . . . . . . . . . . . . . . . . . . . . .  CHRYSOSQMAT~NE 

Fourth vein not angulatcly fractured though sometinles bowed; 
vertex not sunken; thorax longer than broad. . . . . . . . . . . . . . .  b 

b. First antenna1 joint bare, or if exceptionally hairy then the occiput 
is concave and fitting against the thorax, or the palpi are broad, 
or the hypopygium is not free. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

First antenna1 joint pubescent,; occiput convex; face of Inale 
usu:llly narrow anti with only a weak intfication of a transverse 
irnprcssion; palpi small; alar callus present; hind crossvein dis- 
tant from margin; middle tibiz with an apical set of five I)ristles; 
l~ypopygiurn large, rather Free, with evident and often large 
lamellz; robust and bristly species. (Dolichopus (Fig. 556a, 
565), Mercbstomus, Orthochile, Paraclius, Pelas tonetrus ,  
Tachgtrechus) . . . . . . . . . . . . . . . . . . . .  DOLICHOPODINE 

c. Proboscis stout, with an incurved hook; cox:e spined; front femora 
bas:~lly with two divergent spinc-like bristles; maritime species. 
(Aphros9lus, Teneriffa) . . . . . . . . . . . . . . .  APHROSYL~NE 

Proboscis not furnished with a hook-like piercing organ; cox% and 
front femora not so spined. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

. . . . . . .  d. Face usually broad, with evident transverse impression. c 
Face usually narrow, with an incomplete transverse impression, 

. . . . . .  which is sometimes entirely wanting, a t  least in irrale. .h 
e. Arista dorsal; postvertical bristles evident; palpi usually very 

broad, applied against proboscis; occiput usuully convex; hy- 
. .  popygium small, not free, with small to large appendages. .f 

Arista apical or subapical; postvcrticals minute or wanting; occi- 
put concave; thorax with a prescutellar barc, flattened area; 
hypopygium long, without long evident appendages; a b r  callus 
not distinct,. (Medgtesa, Oligoch&tus, Thrypticus; Sa_cco- 
pherbnta,  ethiop.) . . . . . . . . . . . . . . . . . . . . . .  MEDETERINIE 

f. Hind crossveiri nearly parallel with hind margin of wing, fourth 
vein bent forward and cnding before wing-tip; upper occi- 
put concavc; no acrostichal bristles; Ilypopygiurn sunk into 
sixth segment. (Plagionehrus, America). 

PZAGIONEUR~NE 
Mind crossvein nearly transverse, located close to hind margin of 

. . . . . . . . . . . . . . . . .  wing, thc distal segment of fifth vein short. g 
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g. Acrostichal kjristles absent. (Thin6philus, EucBryphus, Pecdes, 
Schaen6philus, ethiop.) . . . . . . . . . . . . . .  THINOPHILINE 

Acrostichals present. (Hydr6phorus, Liiincalus, Orthoc_erL- 
t i u m ,  ScBllus) . . . . . . . . . . . . . . . . . . . . .  HYDROPHORINE 

h. Third antenna1 joint uslially long and narrow, with apical arista, 
second joint transverse; occiput convex; rrlidtlle t i b i ~  with 
apical ring of bristles; hypop-giurn long and free. (Rhiiphium, 
E u t k s u s ,  Machhrium,  Syntbrmon, Sis tenus,  XiphLn- 
driurn) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RHAPHI~NX 

Third antenna1 joint triangular or spherical, short, rarely some- 
what lengthened with dorsal mists. . . . . . . . . . . . . . . . . . . . . . . .  i 

i. Hypopyginm large and free, appendages rtlore or less conspicuous; 
thorax short, scarcely longer than broad. with prescutellar area; 
abdomen long; legs slender and without set of apical I-)ristl_es on 
rniddle tihie. (Neurigbna, Oncopggius). . .  NEURIGONINX 

Hypopygiurn us~ially small, rarely free, often hidden, the appen- 
. . . . . . . . . . . . .  dages never large though visible from beneath. j 

j. Abdomen and legs elongate; antenne located very high; ocellar 
triangle prorrrinent; no pulvilli; hind margin of first abdorrlinal 
segment raised. (Stolidosbma, neotrop.). 

STOLIDOSOMAT~NE 
Abdomen short and rolr)ust; thorax longer than broad; nliddle 

tibiz tipped with set of bristles. . . . . . . . . . . . . . . . . . . . . . . . . . .  k 
k. Occiput rather concave; arista dorsal or sllbapical; liypopygium 

cap-shaped or bernispherical, usually with four or more strong 
bristles anti only rarely with distinct appendages; body bristly, 
u_suaally apes of abdomen furnished with bristles. (DiLphorus, 
Argyra (Fig. 507), Asfndetus, Chrysbtus, Leuc6stola). 

DIAPHOR~ NE 
Occiput convex; third antenna1 joint short-triangular, pubescent, 

with tlorsal arista; face of male narrow; hypopygiunl srnall, 
rarely free and with appendages; nsually small, weakly bristly 

. . . . . . . . . . . .  species, the apex of ahtiomen without bristles. . 1  
1. Ac;ostichals wanting. (Xanthochlbrus, Chrysotimus, Lam- 

prochrbmus; Microm6rphus, ethiop.). 
XANTHOCHLOR~NIE 

ticrostichals present, in one or two more or less evident rows. 
(CampsicnGmus, Sympfcnus, Syntormonehra). 

CAMPSICNEM~NE 

Suborder Brachycera, Section Cyclorrhapha 

54. Radial veins stout, running into the costa near middle of wing, 
medial veins weak and extending obliquely across wing, no 
crossvcins and therefore no biisal cclls (Fig. 570) ; antennze placed 



low, apparently single-jointed because the minute basd joints 
are set in a cavity of the third joint, provided wit11 a long, apical 
or subdorsal, three-jointed arista; palpi projecting, not jointed; 
hind legs long, their femora compressed; first and second 
abdominal segments separate; small, humpl)ackcd, quick- 
running flies of characteristic form. MTidcspread, many species, 
mostly holasctic; including most inyrmecophilous genera of 
flies, some of which are_ specialized and degenerate forms. 
(See couplet 155). HYPOCERA . . . . . . . . . . . . . .  P H O R I D ~  

Figs. 568-572. Phorids, Lonchopteridae 

568. Paraspiniphora (Ver~all) Phoridz. 
569. Chaetoneurophora (Colc) Phoridz. 
570. Megaselia, wing. Phoridz. 
571. Lonchoptera, wing of femab. Tjonchopteridz. 
572. Lonchoptera, male (Verrall) Lonchopteridze. 

a. Propleurz lateral in position, visible from the sides, prothoracic 
spiracle not visibIe from above. . . . . . . . . . . . . . . . . . . . .  b 

Propleurz srnall, anterior in position, the humeri formed by the 
mesonoturn, prothoracic spiracle visible from above; female 
usually wingless; ant-guests. (Platfphora { =BnigmiLfias), 
bnigmat i s tes ,  Psy l lom~ia) .  ( IFNIGMA T I I N B ) .  

PLATYP HORINE 
b. Tihiz usually with one or several long prenpical bristles; lower 

frontal bristles when present curving obliquely upward; meso- 
plcurze uiually untlividetl; both sexes winged. (Ph6ra (= Tri- 
rredra), Chaetoneurbphora (Fig. 569), Conicera, Diplo- 
netira, Hyficera, Pasaspiniphora (Fig. 508). PHQE~NIE 

Tihip without any long prcapical bristles, hart, or ciliate on the 
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edge; two or four supra-antenna1 proclinatc bristlcs; female 
often winplcss or with aborted wings. (Metopina, ApocBpha- 
lus,  Chonsc6ghalus, Gymnbphsra,  Ecitomfia, Mega- 
sglia ( =dphiocha.fa) (Fig. 570), Puliciphora ( = Stcth$pafhus), 
Rhyncophqromfia, Syneiira). (PULIGIPHORIDB, 
~TETIZO PATHIIIB) . . . . . . . . . . . . . . . . .  METOPIN~NB 

Wings rather pointed a t  tip, lanceolate (Fig. 571,) costa encom- 
passing entirc wing, basal cells very small, sccond vein (R3) 
ending almost a t  wing-tip, anterior crossvein not obvious, no 
discal cell, the three branchcs of media arising from a common 
stalk from the apex of the second basal cell, Cul of female curv- 
ing forward and ending in & a t  middle of wing-length, thus 
forrning an apparent anal cell (Fig. 571), of male short and reach- 
ing hind rnargin (Fig. 572), veins largely setulose above; oral 
margin bristly; third antennal joint rounded, with a long 
subter~ninlaE bristle; thorax with bristles but no hairs. Princi- 
pally p:d*arctic, few species, females ?re. (Lonchbptera 
(Figs. 571.572) ( = lklusid6rc~)). (91 LTSI1jORIDA&). 

LONCHOPTERIDE 
55. Proboscis small, very rarely elongated; front never as broad as the 

width of the eye, no functioning luntrlc suture above antcnnze, 
eyes of male usually meeting; face 15-ithout subantennal 
grooves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .56 

Proboscis tlistinctly longer than head, slender, stiff and often 
folding (Fig. 578); head wider than thorax, front broad in both 
sexes; face with a groove or grooves under the porrect a n t e n n ~ ,  
buccal c a ~ i t y  large; no body bristles; abdomen clavate, de- 
flexed at  tip; first posterior cell pointed, anterior crossvein near 
middle of tliscal cell. Widespread, about 500 spccies; parasitic 
on wasps, bees and Orthoptera. (See couplct SO). 

C O N O P I D ~ ~  

a. Vertex and t,ihiF without Itristles; anal ccll rather long and pointed; 
ovipositor not excessively long. . . . . . . . . . . . . . . . . . . . . . . . . . .  h 

Vertex with bristles, tihirn spurred; anal cell s~rlall; ovipositor very 
long; proboscis long and geniculate; third antennal joint with 
subdorsal asista. (Stylogiister, rrrainly neotrop.). 

S'FPLOQ~ASTR~NIE 
b. Third a.ntenna1 joint with dorsal two-jointed arista; proboscis 

usually hinged at middle, t l ~ e  distal part 'folding back; ocelli 
present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

Tlljrcl antenna1 joint with slrort apical style; ocelli usually vesti- 
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gial; prol)oscis dircctetl forward, not gcniculate at unidtlle; 
at)c1omen constrictetl to\vartl bare. (Cbnogs (Fig. 577), Ph-yso- 
cdphala (Fig. 579), Tropidompia) CONOPINE 

c. Anal cell rqtaal to second basal cell; mipositor large and folding 
forward under abdomen. (DalmBnnia (Fig. ,578)). 

DALMANNI~NE 
Anal cell much longer than seeonti basal; ovipositor not extending 

forward untler ahdoinen . (Mybpa, Sicus, Thecompia 
( =Oncomyia), Zbdion) M Y O P ~ N B  

Figs. 573-579. Syrphidae, Conopidae 

573. Microdon, I\ lng (FV-illiston) Syrphldz. 
574. Eristalis, wing. Syrphidz 
575. CopestyIum, 1b111g. Syrphld:~. 
576 Syrphus, m?lr (1LIetc:rlf) S y r p h l d ~  
577. Conops, wlng. Conop~dz. 
578. Dalmamia, malc (Cole) Conopldz. 
570. Physocephala (Lugger) Conopitlz. 

56. First posterior cell (R6) open, though soinetimes narrowed, no 
extra vein crossing the anterior crossvein (r-m). (If the anal 
cell is narrowly open at the margin see Bombyliidre, Cyrtosi in~,  
couplet 43, j) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57  

First posterior cell (R5) closed (Fig. 574), usually an extra vein 
between the third (Itj) and fourth (MI) veins and crossing the 
anterior crossvein (r-in); costa continuing around margin or 
stopping a t  wing-tip; anal cell closed just before wing-margin, 
thercforc short-petiolate, the vein closing discal cell parallel with 
margin; head and body usually without 1)ristles; &ista dorsal, 
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very rarely terminal; male usually holoptic; ocelli always 
present. Characteristically showy flower-flies with yellow 
markings; quick flicrs and good hoverers; cosmopolitan, about 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3000 species SERPHIDE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a. A n t e n n ~  elongate, porrect. . b  

Antenn:~ r~toclerate in lengtl.1, droopirtg, if elongate and porrect 
not placed on a producecl front. . . . . . . . . . . . . . . . . . . . . . . . . . . .  e 

1). First posterior cell without sturnp of a vein frorrl the third vein. . c 
First posterior cell with a stu~rlp of a rein from the third vein 

which almost divides the cell into two. . . . . . . . . . . . . . . . . . . . . .  d 
c. Antenn:~ inserted on a strong frontal process; a single re< ab- 

tloininal hand. (Psbrus) . . . . . . . . . . . . . . . . . . . . . .  PSARINE 
Antennz inscrtetl on the flattened front; abdomen msrked _with 

sevcral reddish l)ancis. (Chrysot6xum) . . CHRYSOTOXINE 
d. Arista dorsal; face rounded and pilose; scutellurn usually armed 

and enrarginatc; sometimes antenn:~ of inale split into two or 
four parts; l a r v ; ~  and pup= developing in ant nests. (Microdon 
(Fig 7 MixogLster, Rhopalosgrphus). (Including 
LI~ASARYGIDB, neotrop., with antennz of inale split-into 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lohes) MICRODONTINE 
Style terminal, autennz on frontal processes ; face not with abun_tlant 

pile. (Cerihides (=Ct?ria, = Sphy:rimrirpha)). . .  CERIOIDINE 
e. Anterior crossvein located before middle of discal cell, nearly 

always rectangular. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 
Anterior crossvein ncar or beyond middle of discal cell, usually 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  obliquc n 
f .  Wholly black or metallic tinted species, if abdornen is spotted with 

yellow, the facial profile is parallel with eye-margin and face 
and eyes are pubescent; front of rrresonoturn pubescent. . . . . .  g 

Pale color. marks present on head, thorax and abdomen. . . .  ;. . .  i 
g. A n t e n n ~  with terminal bristle. (Callicera) . CALLICERATINE 

Antennz with dorsal arista. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . h  
h. Third antennal joint very large, orbicular, thick; ahdonlcn con- 

cave below, genitalia entirely hidden frorrl dorsal view. (Ncusi- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ghster) NAUSIGASTRINE 

Third arlt,ennal joint sn~aller; abdornen not strongly concave 
helow, thc genitalia i~sually largely visilr~le lrom above. (Chi- 
Idsia, Chrysoghster, Cnbmodon, Heringia, Orthsne-&a, 
Pipiza, Psilhta) . . . . . . . . . . . . . . . . . . . . . . . . . .  CNILOSIINE 

i .  Lower part of face strongly projecting. . . . . . . . . . . . . . . . . . . . . . .  j 
Lower part of face not st,rongly projecting. . . . . . . . . . . . . . . . . . .  .1 

j. Face distinctly projecting conically downwiard; third antennal 
joint stout, with tllickened three-jointed arista. (Pelec6e_era, 
Chamasfrphus) . . . . . . . . . . . . . . . . . . .  PELECOCERATINE 
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F:irc not projecting tlown\vard, hut strongly prod~lcetl forw;~rtl; 
tlrirtl ontennal joint not st,out a,ntl not with thickened arist:~. .Pi 

k. Alula very sru;~ll; abdorrlen clavnte; hind femora tliiek~iied. 
(Sphegina, Neolscia) . . . . . . . . . . . . . . . . . . . . . .  SPHEGINE 

,41ula normu.1; ahtlomen short, not constrictetl a t  base. (Bra_clay- 
bpa, Rhingia) . . . . . . . . . . . . . . . . . . . . . . . .  BRACHYQPINE 

1. 13urnev:tl calli a.ntl the region between them dest,itute of pile; 
rnargina.1 cell open, vein closing first posterior cell usually 
parallel with margin ; arista \)arc or pubescent. . . . . . . . . . . . . .  m 

IIameral calli and the int,crh~~rr~er:~l region inore or Icss pilosc; 
nrarginal cell closetl, vein closing first posterior cell (listally 
recurrent; a.rista hearily plun~ose; hind cox% with hair behind. 
(Voluc61Ia (Fig. 55Gc), Copest9lum (Fig. 575), TemnBcera). 

VOLUCELL~NE 
m. Abdomen elonga.te, ba.sally narrow. (BBccha, Dbros, Spat_hio- 

glster) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BACCHINE 
Abdornen ov;11, not narrow a t  ba,se nor clavate. (Sprphus (Fig. 

57A), Didea, Eriozbna, Leucozbna, MelanBstoma, P l ra -  
gus, Platychirus, Pyrophana,  S p h ~ r o p h b r i a ,  Xantho- 
gr8mma) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SY R P H ~  NE 

n. Third vein bentling tleeply into first posterior cell (Fig. 574); 
femora with conspicuous patch of I~lacli spinules near basc. 
(EristaPis (Pig. 574), Arctosfrphus, HelBphilus, Mallbta, 
Meglspis, Mbrodon (= Ln~npatia) (31. cquktris, Nar"ss11s 
bulb-fly)). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ERISTALINIE 

7 7 I hircl vein not k)ending deeply into first posterior cell. . . . . . . . . .  o 
o. Arist,:~ plumose. (Arct6phila, C o n q s ~ r p h u s ,  Pararct6phila, 

Sericompia (= Cirrzia)). (CINXIINB, LSERICOMYIZNB). 
ARCTOPHILINIE 

Arista bare or pubescent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p 
p. Apical cross\rein recurrent, usually with a stump of a vein a$ the 

angle. (Eumbrus) . . . . . . . . . . . . . . . . . . . . . . . . .  EUMERINE 
Apical cross\-ein oblique, a t  most very slightly recllrrent at  ap:x. q 

q. 117:trglimsl cell closcd and petiolate. (Mllbsia) . . . .  MILESIINE 
Margina,l cell open. (Xylbta (=Z&lima), BrachypUpus, Callli- 

prbbola, Cynorrhina, Criorrhina (= Pc?~fhcsilcccj, Myio- 
16pta, SphecsmJiia, Spilompia, Syrit ta,  T e m n b s t ~ m a ,  
Tropidia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  XYEOTINX 

57. Proboscis firm, styliform, porrect or short; male genitalia terminal, 
more or less asyrnrnetrical; subcosta evanescent, not reaching 
costa, anal angle of wing more or less rectangular, no alula, 
costa interrupted a t  fourth vein; arista usually thread-like and 
terminal (Fig. 563). (Subfamily Hybotinz, see couplet 53, g). 

EYP~DIDE, part 



Proboscis very srnall and soft; male genitalia forming a hypopy- 
gium inflexed under the abdomen; subcosta complete, ending 
in costa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .58 

58. Antennze with terminal arista; face small and broad; anal angle of 
wing more or less full, basal cells small, second basal rnueh 
shorter than discal cell; hind t i b i ~  and tarsi dilated, especially 
in male; head and thorax with bristles; female sornetirnes bright- 
colored. About 100 species, principally holarctic, somc nearctic, 
indoaustralian and ethiopian. (Platyp6za (=Cl?jfhia) (Fig. 

Figs. 580-584. Pipunculidae, Platypezidae, Sciadoceratidae 

580. Pipunculus, rnale (Cole) Pipunculidzr. 
581. Opetia, wing (Vcrrall) Platyprzidz. 
582. Calotarsa, fernxle; a, hind tibia and tarsus of male (Cole) Platypesidze 
583. Platypeza, wlng. Platypczid~. 
584. Sciadocera (Tonno~r) Sciadoccratidz. 

583), Agathompia, Calotsrsa (Fig. 5S2), Microsiinia, Opbtia 
(Fig. 581)). (CL YTH~IDX) . . . . . . . . . . . .  PLATYPEZIDLE 

Antennze with dorsal arista; face narrow; legs not dilated; head 
and body without true bristles; head very large, usually spheri- 
cal, consisting almost wholly of the eyes; anal angle of wings not 
developed, second basal cell subequal to discal cell in length; 
anal cell closed near margin; ovipositor large, with bulbous 
base and long sword-like point, inflexed under abdomen. About 
300 species, principally holarctic and australian, some nearctic 
and ethiopian. (Pipiinculus (=DBryJas) (Fig. 580), Chslarus, 
Nephrbceros, VerrQlia). (D01L YLAIDB). PIPUNCULIDE 
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Kchizophora 

59. Cox% close together, the legs attached ventrally; Plead movably 
separatecl from thorax; adults not ectoparasites upon mammals, 
birds or bees; rarely viviparous, in w@PI case the n~w-born 
young are very irnrnature. (EUMYIIDE, MUSCOIDEA, 
MYIODARIA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .GO 

Cox= broadly separated frorn each other, the legs appearing at- 
tached toward the sides of the thorax and therefore sprawling 
(Fig. 663); head often small and closely united with body, the 
eyes nlore or less reduced, often wholly wanting, ocelli wanting 
or vestigial; adults usually much flattened, of a leathery or 
horny structure, often wingless, living parasitically upon warm- 
blooded vertebrates or upon the honey bee; viviparous, the new- 
born l a r v ~  well developed, ready for pupation, B rau l i d~  ovi- 
parous in bce-hives. (PUP~PARA, EPROBOSC~DEA, OMA- 
LOPTERA, NYMPH~PARA) . . . . . . . . . . . . . . . . . . . . . . . .  ,138 

60. Second antennal joint with a longitudinal seam along upper outer 
edge which extends quite to the base; anterior orbits not differ- 
entiated above from the lateral vertex plates, bearing a row of 
convergent lower frontal bristlcs which are more distant from 
eye-margin than the upper frontal bristles are (Fig. 594); usu- 
ally a t  least lower calypter large; posthumeral and intra-alar 
bristles usually both present; thorax with a complete trans- 
verse suture before wings (Fig. 585); front of male usually 
narrow or thc eyes meeting; subcosta always distinct and ending 
in costa, first vein (R1) never short (Fig. 598) ; abdominal spir- 
acles a t  least of segments two to five located in side margins 
of tergites, very rarely in the membran~. (CAI,YPTRAFE, 
MUSCARIDE, MYODARIA SUPERIURA, THECOSTOM- 
ATA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 

Second antennal joint without such a seam (except Loxocera, 
couplet 124); anterior orbits usually separated above from 
lateral vertex plates, or the latter alone developed and bearing 
fronto-orbital 1)ristles (if exceptionally the fronto-orbital bristles 
are located on the orbits the lower ones are closer to the eye- 
margin than the upper ones are); lower calypter vestigial or 
undevclopcd; posthurrleral bristles absent; thorax without a 
complete transverse suture in front of wings, posterior callosity 
usually absent; a visible merrlbrane connecting the dorsal and 
ventral sclerites of the abdomen, in which the spiracles are 
nearly always located (if spiracles are in tergites, e.g. Chlorop- 



id= and Ephgdritl;~, the subcosta is imperfect); front of 1,oth 
sexes of nearly equitl width, or if wider in female the greater 
width is clue to a widening of the middle stripe; fourth vein (MI) 
ncarly straight, neyer angulate or with an appendap; often 
very small, species. (ACALYPTRATK, BORBOROIDEA, 
HAPLOSTOMATA, MYODARTA INFERIoRA) . . . . . . . .71 

Figs. 58.5, 586. Calliphoridse 

585. Calliphora, thorax, dorsal view (Walton) CallipIloritlzc. 
586. Calliphora, thorax, 1nt)eral view (Walton) Calliphoridz. 

Scleritcs: Cx, front cox:~; H, Irumerus; Hp, hypoplcurn; M, posterior 
portion of mosonoturn (rnetazona.); Mp, mcsopleura; Mn, mctanotum; 
P, anterior portion of mesonoturn (prozonn.); Pp, proplcura; Ptp, ptero- 
pleura; S, scutelhm; Stp, Stcrnopleura. 

Bristles: a(:, ac*rostichals; dc, dorsoccnt.rals; h ,  humcrals; ia, intra-alars; 
11, notoplellrals; pa, post-alars; ph, posthumerals; ps, presutural; sn, 
supra-alnrs. 

6, calyptcres; T8, transverse suture separating prozona from metazona. 

61. Mouthparts functional; usually with sternopleural bristles a t  least, 
often very bristly species. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .62 

Mouth-opening small, the niouthparts ~estigial  or wanting; 
vibrissze and bristles undeveloped, no sternopleural bristles; 
front broad in both sexes; antenna set in the facial groove or 
grooves; lower calypter with margin only slightly pubescent. 

(ESTRIDE 

a. IIead apparclltly czlosed belo~v, the small mouth-opening filled by 
the proboscis wit11 which i t  is connected by a merr~branc, mouth- 



parts atrophied or even wanting, the proboscis never angled s t  
base; arista always hare. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 

Head with n deep groove bcnc;tt,h, rnouthpart,~ prcscnt, proboscis 
angled a.t basc, withtlra~vn in the,oral groove, palpi not visible; 
a.rista bare or plurnose. (CUTEliEBRID&) . . . . . . . . . . . . . . . .  d 

b. Mitltlle part of face narrow; hypopleartc with fa,n of strong hairs. 
(CEstrus (Fig. 590), coslnoy., in nasal cavities of sl-~cep, ante- 
lope, etc.; Cephalomgia, S. Eur., N. hfr.; Pharyngompia, 
Eur., in pl-larynx of elk; R h i n ~ s t r u s ,  Eurasia, Ah. ,  in pasal 
cavit,ies of horse and l-lippopotamus) . . . . . . . . . .  (ESTBINE 

Middle part of face broad. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 
c. Middle part of fa.ce deeply sunken; hypopleurz without hairs. 

Elepha.nt stornacl-I loots. (Cobb6ldia (Fig. XI),  RodhaJno- 
mgia, et.hiop.1 . . . . . . . . . . . . . . . . . . . . . . . .  COBBOLDIINE 

Middle part of facc forming a slightly convex plate; hypopleurze 
with bundle of hairs. Warbles, widesprea.d, occurring under 
skin of host,. (Hypodbrma, in rumint~nts; (Edembgen?, in 
reindeer; (Estrompia, in rodents) . . . .  HYPODERATMINX 

d. No facial carina; antenna1 pit large and deep; antennz elongate, 
the third joint three tirnes as long as secwnd. . . . . . . . . . . . . . . .  e 

Facial carina present; antenna1 pit small imd sh;illow; :mtenn= 
short. Rodent parasites, mostly Srneriectn. (Cutbrebra JFig. 
589), Boggria, Rogenhafera) . . . . . . . . . .  CUTEREBRINE 

e. Epistorna, rather broad, projecting obliquely forw;rrtl and down- 
ward between sides of face; arista thickly long-phrmose t? tip. 
(Pseudogambtes, neotro~.) . . . . . .  PSEUDOGAMETINE 

Epistorna very narrow, projecting st,raight downward between the 
sides of face; arista ~vi th  hairs on upper side only. (Derma- 
tbbia, neotrop., under skin of marnrnals, incluiling man): 

DERMATOBIINX 

62. Hypopleurze and ptcroplearz with onc or more vcrtical rows of 
bristles or hairs (Fig. 586); fourth vein (MI) curving or Fending 
forward, narrowing or closing first posterior (apical) cell, oftcn 
wit,h a spur (M2) a t  the bend (Fig. 598); when three sterna- 
pleural Ir~ristles present usually but one behind. (TACHINOI- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DEA) .63 
Hypopleur~  without a vertical series of strong bristles below 

spiracle, if rarely the hypopleural bristles are present there is 
no row of bristles on pteroplcara (in Sto~raoxys, which has a 
porrcct rigid proboscis (Fig. M02), both hypopleural and ptcro- 
pleural hairs arc present); when three sternopleural bristles 
present usually two behind; ventral membrane usually distinct; 
pastscutellum not developed convexly. . . . . . . . . . . . . . . . . . .  .68 
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63. Postscutellurn little developed, not convexly prominent (Fig. 
586), if more or less prominent the metathoracic spiracular cov- 
ering is not in two parts but covers the entire lower portion, 
leaving a small opening in middle above; middle segments of 
abdomen rarely with rather strong hairs; second ventral seg- 
ment of abdomen more or less overlapping edges of the dorsal 
segments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 

Postscutellurn strongly developed in the form of a transverse 
rounded ridge often projecting as far as apex of scutellum; 
dorsal segments of abdomen with strong bristles in addition 
to finer hairs, their edges overlapping all the ventral seg- 
ments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66 

64. Hindmost posthumeral bristle located lateral to the presutural 
bristle (Fig. 585) (sometimes absent in Enqyzops) ; propleura 
and prosternum hairy (bare in Pollcnia (Fig. 600) which has 
matted metallic hairs on mesonotum) ; generally two notopleural 
bristles, rarely three; arista generally long-plumose; body usu- 
ally metallic blue or green; fifth ventral segment of male with a 
split hind margin, sornetirnes prominently developed; eyes of 
male touching or approximated, of fcmale separated. Cosmo- 
politan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CALLIPH~RIDE 

a. Cheeks narrow, about one-fifth eyc-height; arista plurnose to end; 
curve of fourth vein broadly rounclcd, basal vein sornetinles 
setose; metatlioracic spiracle with its front a r ~ d  back ends 
equally rounded; postscutellum usually well tlevelopetl. (Mes- 
embrinella, neotrop.) . . . . . . . . . .  MESEMBRINELL~NE 

Cheeks subquadrate, about half the eye-height; curve of fourth 
vein usually angulate; postscutellum not strongly developed. . b 

b. 13asal section of radius with distinct setulz or hairs 011 posterior 
upper side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

Basal vein not setulosc on posterior upper side. . . . . . . . . . . . . . . .  d 
c. Lower calypter subtruncate a t  apex, concave on outer margin, 

haired on part of upper surface; thc srnall rounded callosity 
below base of wing often with erect hairs. (Ph~j rmia ,  Chry- 
som3ia, Cochliom$ia (C. (Compsomyia) rr~accllhria, Screw- 
worm), Protocalliphora (rn?ggots on rlcstling birds), P ro-  
toph6rmia). (CIIl1 YS'Olkf Y I I  NAY) . . . . . . . .  PHORMIINE 

Lower calypter rather narrowly rounded at apex, nearly straight 
on outer margin, bare above; subalar callosity bare or without 
tiistinct hairs. (Rhinia, Metiillea, Rhyncompia, Stoma- 
torhina) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R H I N I ~ N E  



Figs. 587-596. Calliphoridse, (Estridse, Gastrophilidse, Cordyluridae 

587. Calliphora, hrad from front (Walton) Calliphoridz: Ant, antenna; 
Ar, arista; Ch, cheek; E, rye; PS, frontal suture; I, interfrontalin; 
Ocp, occiput; Pa, palpus; oc, ocrllar bristles; orsi, inner row of upper 
orbital bristles; p. orse, proclinate bristle in outer row of upper orbitals; 
r. orsc, rcclinatc bristles in outer row of upper orbitals; vi, vibr iss~;  
vte, exterior vertie:tl bristle; vti, inner vertical bristle. 

588. Calliphora, profile of head (Walton) C:llliplloridz. Lettering as for 
Fig. 587. 

589. Cuterebra, head from front. (Estridz. 
590. (Estrus, head from front. (Estridz. 
591. Cobboldia, head from front (Rodlrain and Bequaert) mstridw. 
592. Gastrophilus, head from side (Cole) Gastrophilid~. 
593. Gastrophilus, wing (Cole) Gastrophilidw. 
594. Cordylura, head from front. Cordylurid~: Lun, frontal lunule; ori, 

lower set of fronto-orbital bristles; ors, upper set of fronto-orbitals; 
p.ors, proclinatc bristle of upper set; pvt, postverticals; r.ors, reclinate 
fronto-orbital bristles of upper set; vi, vibrissa; vte, outer vertical 
bristlr; vti, inner vertical bristle. 

595. Parallelomma, fernale (Cole) Cordylur idz. 
596. Scatophaga, wing. C o r d y l u r ~ d ~ .  



d. Prpstcmum and propleura hairy; hairs of parafacia1 stripe not 
renclling lower margin of eyes. Blow-flie5, Ihe-bottle Airs. 
(Calliphora (Pigs. 585-58S), Cynomgia, Lucilia, Onssia). 

CAELIFIEOR~NJE 
Frristernurrr and center of propleura bare; parafacial hairs ex- 

tentling to lower margin of eycs. (Pollsnia (P. rhdis,  C l i ~ t c r -  
fly (li'ig. 600); Anthracomgia, austr.) . . . . . .  POLLENIINE 

I-Iinclmost posthunleral bristle placed higher than or level with the 
presutilral bristle; propleura and prostcrnurn bare, thorax not 
with matted hairs, often four notopleural bristles; arista bare 
or hairy on basal half; eyes not contiguous, front of male nar- 
row, or as wide as in female. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .65 

65. Calypteres large and rountl, reaching scutellum; fifth ventral 
segment of male x1)domen with a straight hind margin, or en- - - * 

tircly absent; arista generally plumose only on basal half, some- 
times bare; eyes bare. Flesh-flies . . . . . .  SARCOPHAGIDE 

a. Head qiutdrangu1a.r in profile; wista usually plurirosc, rarely only 
pubescent; third antl fourth sternitcs Inore or less cvident, 
though not completely covcring the margins of the tergites; 
t.hcca of penis r;irely with spine; front of male asu:tlly rnore or 
lcss nilrrow and without orhital bristles; morc than two sternal- 
pleural k)ristles present (see Fig. 586, st,p.). Larv;e of most 
species fcccling_on carrion, some parasitic on grasshoppers. 
(Sarctjphaga, Agria, Brach3coma, Eelicbbia, Blaesiixipha, 
Ravinia, Sarciiphila, SarcotBchina, Tephromgia, Wphl- 
fBrtia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SARGOPMAGINIE 

Head not quatlrangular in profile; third and fourth sternites less 
evident, covering margins of tergitcs; theca of pcrris llsually 
with spine; arista bare or with very short puk)escencc; two 
sternopleural bristles present; front often with orbital t)rist,les. b 

1-1. Middle t i l h  near the rrliddle wit11 a single extensor bristle; cheeks 
rather narrow, eyes large, front of both sexes of nc:arly eqa:tl 
breadth; arist:~ sornetimes with weak pubescence; third antl 
fourth sternites coilipletcly covered. L;lrv;e feeding on supplies 
stored in nests of varioils bees and wasps. (MiltogrBmma, 
Apiidacra, Cratichlina, Hilarglla, Metbpia, Opsidia, 
Fediasiom4ia, PachyophthUma, Senotainia). ( H E T I P I -  
I N a )  . . . . . . . . . . . . . . . . . . . . . . . .  MILTOGRAMMATINE 

Mitldie tihix \with at least two bristles near the middle; eyes 
srnall, cheeks broad, face broatler than vertex, front of female 
Ir~rnader than of male; arista bare. . . . . . . . . . . . . . . . . . . . . . . . .  c 

c. Antennze VCJ-y short: genitalia large; sternitcs t,wo to fivc large, 
opcn; eyes very small. (Pararnacron$chia, Nemorha, Ewr.). 

PARAMACRONYGHI~NIE 



Bntcnnx normal; genitalia small; sterilites two to fire more or 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  less covered d 

d. Tergites three and four with discal macrochztze, body bristly; 
ej-es pubescent; tlleca i'usetl with penis, forceps long. (Rhap_hio- 
ch%ta, Brachymbra, Eur.) . . . . . . .  RHAPHIOCHETINE 

Tergites three and four without discal rnachrochatae, body with 
short bristles; eyes hare; theca free, penis witllorlt meinh~une. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Amtibia) AMOBIINE 

Figs. 597-602. Tachinidiz, Dexiidse, Anthomyiidse, Muscidiz, 
Calliphoridze 

597. Belvosia. Tarl l in id~.  
598. Ptilodexia. Dexiiclax. 
599. Limnophora (Cole) Antliomyiidz. 
600. Pollenia (Cole) Calliphoridz. 
601. Musca, wing. Musrida~. 
602. Stomoxys, head. Muscidz. 

Calypterrs narrow, with the inner edge generally bending away 
frorrl scutellum; fifth ventral segrrlent of male split to the middle; 
arista pubescent; eyes sornetimcs hairy. Larva. parasitic on 
sowbugs, snails, hcetlcs, etc. (Rhinbphosa, Macqukrtia, 
Melanbphora, Phgto) . . . . . . . . . .  RHINOPH~RIDE 

66. 1-entral niembrltne more or less evident between the reduced 
stcrnites and the margins of the tergites, if not the abtlomen 
is elongate cylindrical (Cylindrornyiu = Ocypt~~o),  or the 



fenzale abdomen is tipped by an under-foldctl claw (Phmtia); 
abdomen destitute of stout bristles; facial plate more or less 
con-ceuly produced nose-like below the vibrissal angles and 
fused with the lowest part (epistome). Larvz parasitic on 
bugs and beetles. (Phksia, A16phora1 Cystogkster, Clytio- 
mpia, Gymnosbma, LeucBstoma, Phorkntha, TrichB- 
poda). (Including GI'III~YOSONATIDB with four, not five, 
alr)domin;tl segments) . . . PHAS~IDE 

ITentral membrane not visible; abdomen bearing some stout 
bristles; facial plate flattened, a t  most slightly produced . . A7 

67. Antennz inserted ustlally a t  or below middle of eyes, the arista 
usually hairy; no presutural intra-alar bristle; ventral segments 
of abdomen concealed below the meeting edges of the tergites; 
legs often relatively long. Lar-c :E parasitic in beetles. (DBxia, 
Myibcera, PtilodBxia (Fig. 598), Rhynchod6xia1 Thelaira, 
Therbsia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DEX~IDB 

Antennz inserted above nliddle of eyes, the arista usually bare, 
rarely short-pubescent (Fig. 55fjd) ; intra-alar bristles usuallj cx- 
tending in front of suture, if not the ventral scgments broadly 
risible, or the fifth ventral of male is vestigial; a t  least two post- 
humera1 and three posterior intra-alar bristles. Tnchina flies. 
L n r v : ~  mostly encioparasitic in caterpjllars and other insects. 
(Tkchina (=Laru~oora), ~ p h r i a ,  ~ r c h y t a s ,  Belvasia (Fig. 
597), ErnBstia, Exorfsta, Frontina, Gbnia (Fig. 556d), 
Masicera, Phorijcera, PeletBria, Siphbna, Stfirmia, Win- 
themia, Zenillia). (Including E:XOR~STIII~E, MASICER- 
IDLE, HISTRIC~IDB, etc.). ( L - ~ ~ ~ J ~ B ~ ' ~ R I D B ) .  

TACH~MIDE' 
68. Fourth \ ein (MI) often bentling forward to narrow the apical cell 

at  the margin (Fig. 601); if the apical cell is not narrowed then 
thc eycs are not widely separated, or cruciate bristles are present 
on the front, and the lower calypter is longer than the upper, 
and the abdomen proper contains only five segrncnts; if the eyes 
are widely separated (the females and some malcs) the oval, 

1 This dominant g o u p  has bern divided hy several I;~xonorrlisls ir11.o ahout sixly so-ra1lt.d 
families, wlliol~ rlo rlr,l. have the rank of Ihe dipterous subfamilies prcs~~~I.rcI in i l ~ c  previous 
portions of'the kcy. Reraose IIlc limiis of ihr:sv groups have not beer, agreed on by the sturlcnts 
of $.he ~ntrs<:oi<l ilies arlcl hncnusc Ibrerc is sotisfactory 1>111>lishcd kc,y J J ~ ,  allempt, is  her? made 
to present subdivisions of t.he Tachirrida. Kvcn l l ~ r  rlistinc-tior~s between ltle corrventior~al 
families Dniidrs and Tachinidat: Ir;rve taoke~i down d m c ~ n t  ycars \rillr Ltre c!iticovcry of norlee- 
laob gcncra. I'e1.11aps the best solution is t,o cortsidrr lrul i wo srtbfalr~ilies, Dexiina rind Taccl:hin- 
in=, wi1,h ;I ttlticlue army of le~iorls, cohorts and lait~es of genera comprising the laller. (See 
1,agc 9). 
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more or less bri?tly abdomen is distinctive; scutellar suture com- 
plete. (MUSCOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .69 

Apical cell not narrowed at margin (Fig. 596); no cruciate frontal 
bristles; eyes broadly separated in both sexes; lower calypter 
not longer than the upper; scutellar suture interrupted in the 
middle; abdomen more or less elongate, with six segments before 
the genitalia (the first two fused together, as usual). (SCATO- 
II~PZIDB, SCA TOP IIAGIDE, SCO~~E~~WID&).  

CORDYL~RIDI  

a. Front femoraand tibiz beneath at most with asingle row of bristles .b 
Front legs raptorial, their fernorit beneath with a double row of 

bristles, front t i b i ~  with one or two rows; first vein bare above. 
(Nor6llia, Plethochbta, Pycnogl6ssa) . . . .  NORELLIINE 

b. First vein llsllally setose above; propleural bristle present. (Cor- 
dylhra (Fig. 594), Acicephala, Hexamit6cera, Megoph- 
t u l m a ,  Orthochbta, Parallel6mma (Fig. 595)). 

CORDVLUR~NE 
First vein bare above; proplcural bristle ztbscnt. (Scat6phaga 

(=iScope&mn) (Fig. 5 N ) ,  Acanthocn&ma, Hydrornpza, Mi- 
croprosdpa, Pogondta, Spathibphora, Tricop&lpus). (SCO- 
1% U M ~ X B )  . . . . . . . . . . . . . . . . . . . . .  SCATOPHAG~NE 

69. Eithcrthe hypopleural or pteropleural bristles or hairs present (Fig. 
586) ; basd bristles of abdomen recluced; fourth vein bending or 
curving forward (straight iuEginin) ; arista feathered to tip . . 70 

Neither the lrypoplelaral nor pteropleural hairs or bristles present; 
abdomen usually bristly; fourth vein curving backward (if 
curving forward the arista is not feathered to the tip); arista 
sometimes bare (Fig. 599). . . . . . . . . . . . . . . .  ANTHOMY~IDE 

. . . . . . . .  a. Anal vein complete, faint apically but reaching margin h 
Anal \ ein not distinctly traceable to rriargin. . . . . . . . . . . . . .  c 

lo. Eyes of rnale close together on the n?rrowetl front; calypteres 
large. (Anthornpia, Chort6philal Egle, Hammornpia, Hy- 
lemfia (II. nr~tirjua, Onion maggot, B. brrissic~, ('abbage 
maggot, N. cilicr&ra, Sccdcorn maggot, / I .  courctirtu, Wheat 
bulb fly), Hydrophbria, OpsoI&sia, Pegompia ( P .  hyoscyawzi, 
Bect-fly, P. rubi~wru, Kasphcrry csnc maggot), Phbrbia, 
Pycnoglbssa). ( NYLI331 YIIXB, 1'I;:GyOMYTIN&). 

ANTWOMYI~NB 
Eyes of both scxcs widely separated by the broad Iront; calyp- 

tercs small. (Fuc6llia, Chir6sial Myc6phaga, Myoplna). 
FUCELLII~NB 
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c L,owcr sternopleural bristle wanting, or if present, closer to one of 
the upper iternopleurals than to the other . . . . . tl 

Lower sterrlopleural equidistant from the two upper; front in 
hoth sexes one-third the width of the head, each orbit with one 
long backward-directed bristle on upper half; thorax with hut  
one pair of presutural dorsocentral bristles; lower stigmata1 
hriitle dirccted tlownwarc-l; eyes of both sc.cc.s usually widely 
separated. (Ccen6sia1 Chelisia, Atherigona, Limnospila, 
LispocBphala, Schcenomgza) . . . . . . . CQZNOSI~NIE 

d. Pteropleura with ;t central group of lrairs; palpi dilated apically, 
usually conspicuously dilated; front of hoth sexes equal to eye- 
width, the interfrontalia without cruciate bristles; parafacials 
with soille hairs on their entire length. (Lispa). . LISP~NIE 

Pteropleura usually without such group of hairs, hut if haired, 
the front of the male is narrower tharl that of the fernale: pa!pi 
not conspicuously dilated; parafacials bare below base of 
antenn:~ . . . . .  . . . . . . . . . . . . .  e 

e. Hind tibiz oOE tnale nith a strong dorsal bristle just beyond midtile. E 
Hind tibite of rnale without such a itrong dorsal bri5tle . .  . 6' 

f. Anal lei11 very short, stopping abruptly, the seventh vein (axil- 
lary or 82 )  more or less distinctly curved forward around thc 
apex of tllc first anal; ferryale with wholly convex front, the 
broad orbits (and in rnales with wide front also) bearing two 
fronto-orbital bristles on upper half tlirectetl outward over 
eyes, or the upper one directed slightly backward; middle t ib i :~  
of malc more or less densely puk)escent arld often swolle? on 
inncr side. (FBnnia, Ccelom4ia1 Piezhra) . . FANNIINE 

Axillary vein not curving around end of anal vein; front of female 
more or less projecting i'orwsrtl, orbits not u ith two upper fronto- 
orlr)itals curling outwarti o\ er eyes in either sex; middle t ibiz 
of rnale not pubescent or swollen. (Phadnia (= Aricin), Allc~o- 
stj7lus, DiBlyta, Hbra, Hydrotaea, Ophgra. Pogonomjia). 

r 7 

(ARZGIIII'E, including II YD ROTE1,YE) . PHAONIINIE 
g. lhorax with an uneven number of dark stripes, or unmarked: 

scutePlum with only the larger basal and subapical bristles; facr 
and oral margirl usually produced; third and fourth veins paral- 
lel or slightly conbergcnt, rarely divergent; usually sparsely 
short-setose. (Eimn6phora (Fig. 599), Hebecnbma). 

LIMNOPHOR~NIE 
Thorax with an et-en number of (lark itripes, or rarely u~irnarked, 

scutellurrl uiuall> with stout disc:tl, prebasal anti preapical 
k~ristles irr atidition to the basaPs anti subapicals; face usually 
x~ertical, rarely produec~d; third and fourth veins usually di- 
\ ergent or parallel; usually strongly setose. ( M y d h  (includ- 
ing SpilogLster), Helina) . . . . . . . . . . MYDIE~NAE 



70. Proboscis neetlle-like, porrect, a t  rest completelj- ensheathed by 
the long slender palpi; arista strongly pluinose with feathered 
hairs (Fig. 556e) ; prosternurn membranous; rnitldle coxze sepa- 
rated by the forward-projecting metasternurn; abdominal 
spiracles located in the rnembrane between tergites and stern- 
ites. Tsetse flies. (Glossina, ethiop.) (Fig. 556e). 

GLOSS~NIDIE 
Proboscis, if elongate and porrect, not ensheathed by the palpi; 

hairs of arista not feathered; prosternal plate developed; ab- 
dominal spiracles located in second to fifth tcrgites. 

MUSCIDIE 

a. Proboscis of both sexes elongate, rigid, fitted for picrcing and 
sucking blood, the labella not enlarged; arista. with long hairs 
on upper side, bare or pubescent below; lower calypter rounded 
posteriorly, its inner basal margin wcll separated from the 
lateral basal angles of scutellurn. (Stombxys (8. cblcitraras, 
Stable fly (Fig. 60%)), Haematbbia, Lyperbsia (I,. irrifwns, 
Horn fly) ; Haphbspatha, Eur., Afr. ; Haematobbsca, China). 

STOMOXYD~NIIE 
Proboscis not heavily chitinized, the labella fleshy, fitted for 

lapping. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b 
b. Apical cell widely open, the fourth vein gently curving back; 

hypopleural bristles present above hind cou;~;  pteropleural 
bristles absent beneath root of wing. (Eginia, pl~li~are.), 

EGLNIIN* 
Apical cell narrowed; hypopleural bristlcs nearly always absent, 

pteropleural bristles or hairs often present; lower e:llypter with 
posterior curvature Inore or less transverse, the inner basal 
angle very close to and often touching or underlying the basal 
lateral angle of scutellurn. (Mtisca (M. clombst.ica, Housefly 
(Figs. 557, 601), Cordyldbia (C. anfhrophphaga, Turnbu-fly, 
ethiop.), Dasfphora, Graphomfia,  Mesembrina, MorBllia, 
Muscina, Myiospila, Pyr6llia1 Synthesiomyia). 

MUSC%NE 

Acalyptratze 

71. Mouth-opening small, the mouthparts vestigial; antennze sunken 
in the facial grooves which form a rounded pocket, arista bare; 
vibrissze and bristles absent, no sternopleural or pteropleural 
bristles; scutellar suture broadly interrupted a t  middle; ovi- 
positor sturdy and inflexed under abdomen; costa ending a t  
third vein (R5) which terminates much before tip of wing, the 
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apical cell widely open (Fig. 593). EIorse botflies, cosmopolitan. 
(Gastrijphilus (Figs. 592, 593)) . . . .  GASTROPH~LIDB 

Mouth-opening normal, the mouthparts functioning; third and 
fourth veins usually parallel or converging, very rarely markedly 
diverging; larvt*: not internal parasites of horses, etc.. . . . . . .  .72 

72. Costa cntirc, no indication of a break near the end of the subcosta 
nor near the humeral crossvein; Sc nearly always distinctly 
separated from Rl and ending in the costa an appreciable dis- 
tance bcforc Itl which usually terminates near or beyond middle 
of wing (scc Fig. 608) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73 

Costa. fracturctl just beforc cnd of subcosta (best seen by trans- 
mitted light), or it' Sc is imperfect the costa is visibly broken or 
constricted before end of first vein (R1) (Fig. 603), or a t  least 
with an indication of such fracture; sometimes with an addi- 

. . . . . . . .  tional break new the humeral crossvein (Fig. 658). .99 
73. Subcosta complete, ending in the costa, usually free from R1, 

rarcly closely approximateti to it, rarcly wanting; anal cell 
present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .74 

Subcosta incomplete, developed only a t  base and continuing as 
an evanescent fold, not attaining the costa; anal cell faint or 
absent; postvertical bristles divergent,. . . . . . . . . . . . . . . . . . .  .98 

74. Vibrissze prcscnt a t  the vi1)rissal angle of the head, in distinction 
to peristomial or buccal bristlcs or hairs. . . . . . . . . . . . . . . . . .  .75 

Definite vi1)rissze absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .78 
75. Palpi well developed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .76 

Palpi very small, vestigial; anterior orbital bristles never devel- 
oped; head spherical, cheeks narrow; arista bare or nearly so; 
posterior spiracle usually with a t  least one bristle; abdomen 
somewhat elongatc and usually narrowed a t  base; black scav- 
enger flies. Cosmopolitan . . . . . . . . . . . . . . . . . . . . . .  SEPSIDE 

a. Post~ert,ical bristles wanting; head broadened, wit,h projesting 
eyes. (Eurychoromj%a) . . . . . . . . . .  EURYCHOROMYIINB 

Postverticals prcscnt and diverging; if nbscnt, the head is not 
broadcncd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 

b. First ant1 second basal cells unitcd. (Pandbra (Fig. 608), widcspr. ; 
SaltBlliseps, ethiop., asiat.) . . . . . . . . . . . . . . . .  PANDORINB 

I3asal cells separate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

1 The enigmalien1 fanlily CT~~N~STYLIDB,  crectecl by Bigot for Ctenoslylum frem the Amazon 
River diEers in having I,he arista long-pltlmose above, mcsothorax with a shorL rectlrvetl brisl.le 
at each posterior angle and Idle marginal cell dividcd into six or seven small cells hy Ilrickcned 
crossvcills between lhe cosla and the seeon11 vein. Bigot, located t.hc family near the Conopida: 
from which it differs in the widely open apical cell and atl.o~>hied mo~~lhparts. Apparently the 
only specirrrens knowrr were collcctcrf previous to 1850. 



c. Thorax verrucose, subsllining, pubescence fine, forming a sheen; 
dorsal abdominal segments devoid of bristles and set=. (T_ox6- 
poda, Paratoxtipoda, mainly ethiop.) . . . . .  TOXOPODINX 

Thorax not verrucose, a t  lcnst mesopleurz shining, hairs short, 
not forming a sheen; abdomen often with bristles. . . . . . . . . . . .  d 

d. Post,ocular and mesopleural bristles wanting. (Themira (Fig. 
607), Enicita, holarc.; Protothemira,  palzarc.). 

THEMIR~NIE 
At lcnst mcsopleural bristle present. . . . . . . . . . . . . . . . . . . . . . . . . .  e 

e. Front femora of male more or less excised before end and provided 
with varying sets of bristles, thorns or prongs; orbital bristle 
weak or wanting. (SBpsis (Fig. 609), cosmop.; LasiosB_psis, 
Eur., ethiop.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SEPSINlE 

Front fern-ora not excised toward end, with or without rows of 
bristles but without spinigcrous tubercles. . . . . . . . . . . . . . . . .  .f 

f .  A strong orbital bristle present on each side; abdomen of both 
sexes without 1)ristles; postocular bristle strong. (Merbplius, 
widespr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MEROPLI~N~E 

Orbital bristle weak or wanting, or if present, the postocular I~ristle 
is weak or wanting. (Nemtipoda, Sepsidomtirpha, holarc.). 

NEMOPOD~NX 

76. Thorax convex; cheeks, pleurz and legs not remarkably bristly; 
postvertical bristles divergent. . . . . . . . . . . . . . . . . . . . . . . . . .  .77 

Mesonoturn and scutellum more or less flattened; head, body and 
legs coarsely bristly (Fig. 613). Seashore species. (See couplet 
87) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~(ELOPIDX 

77. Second antennal joint usually with an angulate projection from 
the exterior edge (Fig. 635); interfrontal cross-bristles often 
present; t ibiz usually with prcapical bristles; anal vein abbrevi- 
ated, not reaching margin. (Sec couplets 107 and 129). 

CLUS~IDB 
Second antennal joint without angular projection; no interfrontal 

cross-bristles; tibia without preapical bristles; anal vein con- 
tinuing as a fold almost to margin. (See couplet 109). (Acten- 
bptera, (=Gymfzomyza), palaarc.). 

NEOTTIOPH~?LIDX, part 
78. First posterior cell (&) closed or much narrowed a t  apex due to 

the convergence of both third and fourth veins (wide in Nothyb- 
id=, couplet 81, which have remarkably long prosternum); 

. . . .  abdomen elongate; legs long, or very long and slender. .79 
First posterior cell widely open, if narrowed, the abdomen is short 

. . . . . . . . . .  and the legs arc not unusually long and slender. .83 
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79. Eyes large, the cheeks and posterior orbits narrow; upper occiput 
concave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 

Eyes motlerately large, front not narrow, cheeks and posterior 
orbits not distinctly narrow, face often greatly retreating, occi- 
put usually large; ocellar and hunleral bristles absent. . . . . .  .82 

Figs. 603-609. Micropezidz, Neriidae, Tanypezide, Sepsidae 

603. Trichoscelis, basal portion of wing. Trichoscelidze. 
604. Calobata, malc (Cole) Micropezidz. 
605. Nerius, profile of hcad. Ncriidzc. 
606. Tanypeza, wing. l'anypezidz. 
607. Themira, male. Scpsitlz. 
608. Pandora, wing. Seps id~ .  
609. Sepsis, wing (Cole) Seps id~ .  

80. Proboscis very long and geniculate; ovipositor elongate; arista 
terminal. (Sce couplet 50). (Stylog&ster , America, Afr.). 

CONOPIDE, part 
Proboscis and ovipositor not elongate; arista dorsal; hind meta- 

tarsi with basal group of bristles. . . . . . . . . . . . . . . . . . . . . . . .  .81 
81. Ocellar and l~umeral bristles present, though sometimes small; 

prothorax small; first vein (R1) setulose; front of male narrow. 
(Tanypkza (Fig. 606), Polphopbza, Scipopkza, mainly neo- 
trop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TANYPBZIDB 



Ocellar and humeral bristles absent; thorax elongate, the pro- 
sternum prororninent, the front legs attached behind middle of 
thorax; hind fernora without bristles on posterior edge; first 
vein bare; front of both sexes wide. (Nothfbus, malay.). 

N O T H ~ B I D B  
82. Arista tlorsal, located toward base of the third antennal joint; 

front legs shorter than posterior pairs from which they are 
widely separ:ttetl, the front cox% short; propl~urzc scarcely 
produred in front; second antennal joint without projection; 
palpi usually small. Mostly tropical . . . . . .  MICROPEZIDE 

a.. Mitltllc and hind tibia. ~lniformly pubescent k)ut wit,hout bristles; 
hind meta.t.:trsi with some setz  at  haw; subcosta evident. 
(Calbbata (= ?'rcpidh,rin) (Fig. (i04), CalobatBlla, Paracal6- 
bataj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CALOBATINB 

Middle s.nd hind ti hi:^ with a row of short extensor bristles; hind 
m.etatarsi without group of setw at base; suhcosta closely ap- 
proxirnated t , ~  first vein. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h 

h. Posterior b:is:il ccdl present. (Tanypoda, CardiocBphala, Eyrp- 
bata, Grallipbza, Ptilosphen, Scipbpus). . .  TANYPODINE 

Posterior ha.sd cell unitetl with discal cell. (Micropiza (= Tybos), 
CliopBza, NeriscBphalus) . . . . . . . . . . . . . .  MICROPEZ~NB 

Arista apicalorsubapical (Fig. 605) ; front legs longer than posterior 
pairs, the front cox% lengthened, thus placing the front legs 
dose to thc rnitldle pair; propleurx strongly developed beneath 
in front of front coxkc; second antennal joint with a finger-like 
proceqs on inside edge; palpi long. Mostly tropical. (Nbrius 
(Fig. A6)5), Macr6toma, Telostflus) . . . .  NER~IDE 

83. Eyes prominently bulging, the vcrtex sunken; scutellum often 
large and grooved; femora and usually hind tibiz greatly en- 
Iargcd; anal cell rather large; prelabrurn well developed. . . . .  .84 

Eyes less prominent, vertex not sunkcn; first posterior cell widely 
open, if rarely narrowed the femora are not thick. . . . . . . . . .  .85 

84. First vein ending far beyond subcosta, first posterior cell usually 
narrowed apically due to the angrllation of the fourth vein a t  
apcs of discal cell; posterior spiracle with a g o u p  of bristles; 
palpi broad. Principally neotropical. (Rhopalombra, Apo- 
phorh?nchus, Kraeberia, WilllistoniBlla (Fig. 610)). 

RHOPALOMERIDE 
First vein cnding close to subcosta, first posterior cell widely open; 

posterior spiracle without g o u p  of bristles; palpi narrow. 
(See couplet 1119). (Bhin6tora (Fig. GI]), neotrop., etbiop.). 

RHINOT ~ R I D B  



85. Some or all tibia: with preapieal bristle on extensor side; ovi- 
positor short, retractile. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .86 

Tibia: without extensor preapical bristle; in case preapical bristles 
are present either the ovipositor is long and chitinized, or the 
first vein is setulose, or the anal crossvein (Cul) is broken. . .90 

Pigs. 610-616. Rhopalomeridae, Rhinotoridae, Cmlopidse, 
Ochthiphilidae, Celyphidae, Lauxaniidae 

610. Willistoniella, wing. Rhopalomeridze. 
611. Rhinotora, wing. Minotoridre. 
612. Orygma, head from nbovc. For lettering see Fig. 594. Celopidz. 
613. Orygma, head in profile. Ccclopidze. 
614. Leucopis (Cole) Ochthiphilidz. 
615. Celyphus. Celyphidz. 
616. Minettia (Cole) Lauxnniidze. 

86. Scutellum never broadly covering the wings and abdomen. . . . .87 
Scutellum enorrnously enlarged and convexly inflated, covering 

the abdomen and thc wings when at rest (Fig. 615); nearly 
bristleless flies with shortened thorax, antennz porrect, arista 
subapical, prclabrum large; abdominal stcrnitcs very small; 
alula large, cliscal and second basal cells confluent. Indo- 
australian and African. (Celfphus (Fig. 61.5), Acelfphus, 
Parcelfphus, Spaniocelfphus) . . . . . . . . . . . . C E L ~ P H I D E  



87. Thorax convex; cheeks, pleurz and legs not remarkably bristly; 
last tarsal joint not flattened. . . . . . . . . . . . . . . . . . . . . . . . . . .  .88 

Mesonotum and scutellum flattened; head, body and legs coarsely 
bristly; last tarsal joint flat and enlarged. Seashore species. 
(PIZ  YCODI~OMIDB) . . . . . . . . . . . . . . . . . . . . .  CELOPIDE 

a. Postvert,ical bristles convergent or parallel; metathoracic spiracle 
without brist,les; propleural bristle absent. (Caelbpa, M-ala- 
com9za (= Phycodr6mia)) . . . . . . . . . . . . . . . . . .  CCELOPINE 

Post,vcrticals divergent; metathoracic spiracle with group of 
bristles; propleural present. (See couplet 76). (Origma (pgs.  
612, 613)) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ORYGMINE 

88. Postvertical bristles convergent or crossing; second antennal joint 
with dorsal bristle; one or two sternopleural bristles and one 
mcsopleural present; lower edge of front femora bearing bristles; 
anal and second basal cells small, anal vein alr~ruptly shortened 
(Fig. 616); two or one fronto-orbital bristles, the lower often 
directed inward. Many genera, mostly tropical. (Lauxhnia, 
Calibpe, Camptoprosopblla, Homonehra, Min6ttia (Fig. 
Gl6), Pelom$za, Saprompza, Sapromyzosbma, Seegan6p- 
sis, Trigonometbpus.). (Including TILIG'OiVOM<TOF'IDB, 
with front horizontal). (SAPliOM PZIDB). . LAUXAN~IDE 

Postverticals parallel or divcrgent, rarely wanting; second anten- 
nal joint rarely with dorsal bristle; mesopleural and usually 
sternopleural bristles wanting; front femora not bristly be- 
neath; anal vein reaching margin, a t  least as a fold 89 

89. Prelabrum pronounced, not retractable with the infolding of the 
proboscis; first vein cnding beyond middle of wing; femoral 
bristles undevclopcd. A rather small family; principally hol- 
arctic . DRYOMYZIDE 

a. Cheelts evenly pubescent; third antennal joint spherical, antcnnz 
se~-~ar:zted; oral rr~argin not protruding, p:tlpi without apical 
Iristle; anterior dorsocentral bristles present. (Helcornpza, 
Heterochila) . HELCOMYZ~UE 

Checks with a bare groovc; third antenna1 joint comprcssetl, longer 
than broad, a n t e n n ~  not separatctl; oral margin protruding, 
pnlpi with apical bristle; anterior dorsocentral bristle absent; 
n~iddle ferrlora wit11 posterior row of lr)ristlcs. (Dryom-pza, 
Neur6ctena (Fig. 619)). . . . . . . . . . . . . . .  DRYOMYZINE 

Prelabrum vestigial, rarely chitinizcd, not touching oral margin 
when the proboscis is extended; first vein ending a t  rniddlc of 
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wing; femora setulose, their bristles developed, a characteristic 
bristle usually present near middle of anterior face of middle 
femora (Fig. 617). +ny genera and species ; widespread, largely 
holarctic. (SCIOMYZIDB) . . . . . . . . TETANOCERATID~ 

a. Bbclo~nen of female with seven segments, ovipositor not retractile; 
arista subapical; front femora not bristly. (Tetaniira). 

T E T A N U R ~ N ~  
No ovipositor; apical srgments of female abdornen, beyond fifth, 

retractile; aristn basal; front femora with bristles. . . . . . . . . . . . b 

Figs. 617-621. Tetanoceratidae, Dryomyzidze, Megamerinidze, 
Diopsidze 

617. Sepedon (Colc) Tctanoceratidz. 
618. Sciomyza, head from front (Hendcl) Tctnnoceratidn. 
619. Neuroctena, head from side. Dryomyaidze. 
620. Syringogaster. Megamerinidze. 
B21. Diopsis, he:d froin front. Diopsidz. 

b. Prop1cur:tl bristle prrsent; front usilally without differentiated 
median pvlisllctl stripe. (Sciompza (Fig. 618), MBlina, P_her- 
b6llia (=Ditcenia), Pterbmicra) . . . . . . . . . . SCIBMYZIME 

Propleural il~ristle wanting; front usuaIlg with a distinct polished 
incdian st-pe, rarely subshining. (Tetanbcera, Antichzbta, 
Dietya, Elgiva, Wedroneiira, Hoplodictya, Euthpcera, 
Limnia, Pcecil6grapha, Ren6eera, Sgpedon (Fig. 6,17)). 

TETANOCERATINE 

90. Head prodllced on each side into a lateral process bearing the eye 
at the tip and the nntennz widely distant from each other on 
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the ej'e-stalk (Fig. @21), frontal lunule flattened; suhcosta weak 
ant1 parallel with first vein, third vcin arising from second near 
middle of wing, discal ecll confluent with second basal; front 
femora more or less thickened; scutellum bitubcrculate. small 
family, mainly tropical. (Di6psis (Fig. 621), Sphyrac6phala). 

DIOPSIDE 
Head not produced so that thc eyes are stallied and the antenn* 

are distantly separated; third vein arising from second toward 
base of wing; scutellum not bitubcrculate. . . . . . . . . . . . . . .  .91 

91. Anal crossvein (Cul) not angulate, the anal cell not acutely pro- 
duced (Fig. 608), first vein bare; ovipositor retractile, not promi- 
nent. (If legs and thorax are unusually elongate, see no thy bid^, 
couplet 81) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .92 

Anal crossvein usually angdate so that the anal cell is acutely 
produced (Fig. 624), or a t  least the anal cell apically angled, 
first vein usually setulose above; ovipositor chitinized and rnore 
or less projecting, usually flattened; post-vertical bristles di- 
verging or parallel; palpi developed. (Tf indomalayan, elongate 
flics with slender legs and pr~minent prothorax, see Phytalmi- 
ich, couplet 1001. (ORl'ALd1DJl)tll:, s. laf .) . . . . .  94 

9'7. Hind femora long, thickened and spinose beneath; basal cells 
Pengtl-lrned, anal vein usu:dly reaching margin; abdomen 
elongate, slender a t  base, claratc; postvertical hristlcs wanting. 
A srnall family; Europc, N. America, Oceanica. (Megamerina, 
(=fisscr), Syringoghstes (Fig. 620), Syrittompia). 

IVIEGAMER~NIDZ 
Hind femora rarely thickened, not biseriately spinosc beneath; 

basal cells short, anal vein abbreviated; postverticals present, 
though sometimes small. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .93 

93. Postvertical bristles diverging; palpi vestigial; front legs of male 
often more or lcss deformed and bristly; a t  least abdomen more 
or less shining. (See couplet 75) . . . . . . . . . . . . .  SEPSIDZ 

Postverticals converging, sometimes wanting; palpi developed; 
femora not spinose; usually densely gray-pruinose species, the 
oval abdomen usually pictured with paired brown spots. Europe 
N. America, Asia. (Ochthiphila (=Chammt~yicc), Acrome- 
tbpia, Leucbpis, (Pig. R14j, Leucspompia, Pseudodinia). 
(CI HA~TILEM Y ~ I D B )  . . . . . . . . . . . . . . . .  OCHTHIPH~ LIDZ 

94. First and third veins usually bare; first posterior cell sometimes 
apically narrowed or rarely closed; body often metallic; head 
large, hemispherical, front broad, eyes not bulging, proboscis 
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stout. (Ulidia, Chaetdpsis (Fig. 625), Chrysomgza, Euxgsta 
(Fig. 624), Mosillus ( = Mgodina, =Se6ptera), Timia). 

ULID~IDIE 
First vein usually setulose or hairy, when bare either the first 

posterior cell is not narrowed, or the eyes protrude, or the costal 
cell is very large. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .95 

Figs. 622428. Pyrgotidze, Pterocallidze, Ulidiidze, Richardiidze, 
Phytalmiidze 

622. Pyrgota, profilc of hcad. Pyrogotidz. 
623. Pterocalla, wing (Williston) Pterocallidz. 
624. Euxesta, wing. Ulidiidw. 
625. Chzetopsis (Cole) Ulidiidze. 
625. Cceloznetopia, wing (Williston) Richardiidze. 
627. Phytalmodes, head from front (B~zzi) Phytalmiidx. 
628. Phytalmodes, wing (Bcszi) Plrytalmiid~. 

95. Ocelli present; ovipositor flnttcncd . . . . . . .  . . .  96 
Occlli usually absent; ovipositor not flattened; front projecting, 

face retreating, rnouth-opcning small, clypeus small, proboscis 
not heavy; second antennal joint elongate; no propleural 
bristle, prothoracic stigma witlr a row of hairs; tl-~irtl vein bare. 
(Pyrghta (Pig. 622), Adapsilia, Brom6phila, Campyl6cera). 

P Y R G ~ T I D I E  
96. Third antennal joint round or short-ovate; first vein ending much 

beyond subcosta; eyes rather protuberant; face vertical, ex- 
cavatcd in middle, without antennal grooves, prelabrum small; 
~ncsnnotum bristly in back only; propleural bristle weak or 
wanting, sternopleural bristle present; non-metallic flies. 



(Pterocblla (Fig. 623), Callopistria, Dasymetbpa, Mybnnis, 
Pseudotephritis, Stylophthalmpia) . . PTEROCALLIDE 

Third antennal joint with sharpened apex; antennal grooves dis- 
. . . . . . . . . . . . . . . . . . . . . . . . . .  tinct; subcostal cell not large. .97 

97. Propleural and usually sternopleural bristles absent, three supra- 
alar bristles; mouth-opening very large, clypcus large, proboscis 
heavy, palpi broad. A large group, mainly tropical. (Including 
C E P H A L I I D B )  . . . . . . . . . . . . . . . . . .  PLATYSTOMATIDE 

a. Upper occiput usually convex; abdomen stalked, elongate; basal 
cells of wing diminutive; sternopleurals usually present; ant-like 
species. (Myrmecompia, Delphinia, Myrmecothga, _Tri- 
t6xa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MYRMECOMYIINE 

Upper occiput never convex; ahdomen not ant-like, if elongate no 
. . . . . . . . . . . . . . .  sternopleurals present; basal cells not small. b 

b. Epistome convexly projecting above oral margin. (TrLphera, 
Lhle, Piara, Xiria) . . . . . . . . . . . . . . . . . . . . .  TRAPHERINE 

Epistomc not convexly projecting. . . . . . . . . . . . . . . . . . . . . . . . . .  c 
c. Abdomen slender, much longer than wide, usually compressed; 

third antennal joint much longer than wide, arista not long- 
plumose, the distal part bare; a t  most one weak fronto-orbital 
bristle. (Stenopterina, Antinehra,  Duompia, Elassog&_ster, 
LamprophthClma, Xenbspis) . . . . . . . .  STENOPTERINE 

Abdornen usually elliptical or short-oval, if slender either the 
arista is fcatl-~crcd to apex, or antenntx shorter, or two fronto- 
orbitals present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

d. Abtlornen spindle-shaped,broadcst a t  middle, or beyond micidle. 
(RivBllia, CleitLmia, Idana,  Laglaisia) . . . . .  RIVELLIINE 

Abdomen broadly oval, widest before middle, or very small and 
narrowly joined to thorax. (Platfstoma, Achias, Euprosbpia, 
Lamprogbster, Loxonehra, Nahpoda, Pe l tacan tFna ,  
ScholLstes) . . . . . . . . . . . . . . . . . . . . . . .  PLATYSTOMATINE 

Propleural and sternopleural bristles present, four supra-alar 
bristles, anterior dorsoccntral bristle present; mouthparts less 
developed, cheeks broad. (br ta l is ,  AnacLmpta, Hbrina, 
Dorfcera, Melibria (=Crrhlcys), Tbtanops, Tephronbta). 
(Including DOR I'c~?I~ID&) . . ORTAL$DIDE 

98. Discal cell complete, antcrior crossvcin near midtile of wing, costa 
extending only to third vein (R5), second vein (R3) long, ending 
near tip of wing; vibrissrx: absent. Europe, America, Ceylon. 
(Periscelis, Cgamops, Marbbnia, Neoschtops, Pod6cera, 
Sphyroperiscelis (Fig. 629), Schtops) . . PERISC~LIDE 

Discal cell entirely wanting, anterior crossvein located near base 
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of wing, costa. extentling to fourth vein, second vein 17ery short, 
ending close to first vein; vibrissz present. (See coupl(,t 12.5). 
(Astia ( = ilsti.ia) (Fig. 645) Liomgza, Sigalo6ssa ( =Crc:pirlo- 
hlimntn), Sten6micra) . . . . . . . . . . . . . . . . . . . . . . . .  AST~IDE 

99. Typically heavy-bodied flies (Fig. 643), with broad, five-segmented 
abdomen and with rows of bristles on thoras, ak)doinm and legs 
(Anthophnsiw with tergites fused and apical bristles alone 
present on 2el)tlomen); second antenna] joint as long as third or 
longer, ztrista hare; vihriss;~ present; third vein closc to second 
and ending much hefore wing-tip, costa. stopping before tip of 
wing, first and third veins bristly above a t  least a t  base, sub- 
costa distinct, obliquely ascending a.t tip, anal cell prolonged 
into a sharp point. Bright-colored flies, 7-18 mrn. in length, 
with handed wings, resembling st,out tachinids. (Tachinisca 
(Fig. 633), Peru, Bolivia; Anthophasia (='l'ncl~i,?~,a,strus), 
Tachiniscidia, ethiop.) . . . . . . . . . . . . . . . .  TACHINISCIDE 

Not large, hca,vy-l~odied, or rerj- bristly flies. . . . . . . . . . . . . . .  ,100 
100. Legs long and slender, thorax large, prothomx ncck-like, abdo- 

men long and clavate, the basal segmcnt as long as remainclcr 
of a1)dornen; first post,erior cell not narrowed; one or no fronto- 
orbital Ir)ristle, no postvertic;tl, propleural, sternopleural or 
dorsocc.ntra1 I)ristles, two scutellars; arista long-plumose; 
cheeks often produced as lateral processes. Intlornalayan. 
(PhytBlmia (=Eluphonzgin), Angitula, Angitulbides, Ato- 
pijgnathus, Giraffom$ia, Phytalmbdes (Fig. 627, Ci28), 
Terastiompia) . . . . . . . . . . . . . . . . . . . . . . .  PHYTALM~IDE 

Ecgs not unduly long and slendcr, protl-roras not neck-lilie, Ir~ody 
not suggt\stire of the Wcriitlre. . . . . . . . . . . . . . . . . . . . . . . . . .  . I01 

101. ('osta broken only a t  enti of subcosta. (Fig. 639). . . . . . . . . . .  ,102 
Ctrst,;~. broken near humcral crossvein in addition to the subcostal 

break (Fig. 658), rarely (14crtrtophthnl~ms, couplet 129), the 
costa hrokcn only a t  hur~reral crossvein. . . . . . . . . . . . . . . . .  ,126 

102. Subcosta corrlpIete, ending in costa, usually independent of first 
radial vein (Fig. 630); second basal ancl anal cells co~~lplete 
(cscept r\ulacogastrid,.r, couplet 106 (Fig. 6311, with sccontl 
basal and anal cells confluent) . . . . . . . . . . . . . . . . . . . . . . . . .  ,103 

Sul)cost:a incomplete or vestigi;il, the apical port,ioa represented 
as a fold, not tmcling independently in the costa (Fig. 646). ,115 

103. Tibriss;~ present at the vibrissel angle (Fig. 635). . . . . . . . . .  . I04 
Vibriss;~ c~bsealt, only pcrist,oirlial hnirs or setz;  no preapicd tibia1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bristle 112 
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104. Cheek-plates continuing on the front. bearing inclinate lower 
fronto-orbital bristles (Fig. 594); tibix: in addition to preapical 
and apical bristles usually with other bristles; metanotal suture 
continuous; anal crossvein straight or weakly curved, the tip 
of the anal cell angulate. (See couplet 68) . . G O R D Y L ~ R I D E  

Cheek-plates not continuing on the front, lower fronta-orbitals 
therefore not present; mesonotal cross-suture interrupted in 
the middle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105 

Figs. 629-633. Periscelidae, Neottiophilidze, Aulacogastridae, 
Tachiniscidae 

629. Sphyroperiscelis, wing. Pcriscclidae. 
630. Neottiophilum, wing. Neottiophilidw. 
631. Aulacogaster, wing. Aulacogastrid~. 
6'32. Aulacogaster, head from front. A~ilacogastridze. 
633. Tachinisca (Kertcsx) Tachiniscid~. 

105. Postvertical (postocellar) bristles divergent (Fig. 634), parallel 
or wanting. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I06 

Postvertical (occipital) bristles convergent or cruciate (Fig. 637) ; 
forernost fronto-orbital bristle reclinate; costa often setose. . l l 0  

106. Second basal and discal cells confluent, anterior crossvein located 
before middle of cell, costa thin but not broken near humeral 
crossvein; no postvertical bristles; a graded series of oral bristles 
in addition to the vibr iss~;  tibiz without preapical bristles. 
(AulacogBster (Fig. 631, 632), holarc.). 

AULACOGASTRIDIE 
Second basal and discal cells separated. . . . . . . . . . . . . . . . . . . .  107 



107. Frontal orbits reaching the anterior edge of the front and bearing 
two to four fronto-orbital bristles (Fig. 636); second antennal 
joint nearly always with a trianplar projection on the exterior 
side; prcapical bristl$q usually present on tibiz. (See couplet 
77). (IIETERONE U11IDB) . . CLUSIIDE 

a. Post,vertical bristlcs distant from each othcr, eyes hairy, arista 
short; costa broken only a t  hurncrttl crossueirs, Sc diverging 
from R,. (See couplet 129). (AcartophthBlmus (Fig. A36), 
holarc.) . . . . . . . . . . . . . . . . . . . . . .  ACARTOPHTHALM~NB 

Postverticals (postoccllars) close together, eyes bare, arista twice 
as long as antenntr. or more; costa brokcn a t  Sc. Mostly tropi- 
cal. (Clfisia (Fig. 635), Clusibdes (= E-lctcron~iira), Sob-aro- 
cdphala (Fig. 634)) . . . . . . . . . . . . . . . . . . . . . . . .  CLUSIINE 

Frontal orbits shortened, fronto-orbital bristles absent, or one or 
two pairs present; second antennal joint without triangular 
projection on exterior side. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,108 

108. Eyes round, occiput convex; no ovipositor. . . . . . . . . . . . . . . .  ,109 
Eyes large, semicircular, occiput concavc, front of rnale about 

one-fifth width of hea.d; female with long ovipositor. (See coup- 
let 114). (Lonchaa) . . . . . . . . . . . . . . . . . . . . . .  LONCHEIDE 

109. Costa spinose, first radial vein hairy above, anal vein reaching 
margin; four or five sternopleural 1)rist.les present; two fronto- 
orbital bristlcs; ocellar triangle largc. (See couplet 77). (Neot- 
t i6philum (Fig. 630), Eur., larvz parasites of nestlinqbirtls). 

NEOTTIOPHILIDB 
Costa not spinose, first vein not hairy, anal vein abbreviated; two 

sternopleurals, one or no fronto-orbital. (Pibphila, cosnlop. 
(P. C ~ S P ~ ,  Cheese skipper); MycetaOlus, holarc.; Prochyliza, 
nearc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PIOPHILIDE 

110. Orbital plates bearing the fronto-orbital bristlcs short (Fig. 637), 
one or two reclinate fronto-orbitals, set in from the eyes, the 
foremost near middle of front; subcosta strong and clearly 
independent of R1, from which i t  diverges a t  apcx, R1 ending 
near two-fifths the wing-length (Fig. 638); preapical tibia1 
bristles present. A rather large family, mainly holarctic. 

H E L O M ~ Z I D E  

a. No propleural bristle; anal vein not reaching margin; the strip 
bearing the upper fronto-orlr~ital bristle reaching inward from 
the eye-margin (Fig. 637). (Suillia (= Ilclomyxn, auct.) (Fig. 
(i37), Allophfla, Didymochbta,  P6rsenus). (EIELOgYZ- 
I N B  auct.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SUILLIINE 
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Propleural bristle present; anal vein nearly or quite reaching 
margin; thc fronto-orbital strip extending only along the eye- 
margin. (Helomgza (=Blepharhpfera, =T,?via), Amce. balbria, 
Anor~jstoma, Eccoptombra, (Ecbthea (Pig. G38), Scolio- 
cgntra,  Tephr6chlamys). (LE11IiNA) . . HELOMYZ~NE 

Figs. 634-639. Clusiidae, Helomyzidae, Trichoscelidae 

634. Sobarocephala, head from front. Clusiidx. 
635. Clusia, head in profile vicw. Clusiidze. 
636. Acartophthalmus, hcad from front. Clusiidze. 
637. Suillia, head from above. ITelomyaidze. 
638. (Ecothea (Cole) Hrlomyzidx. 
639. Trichoscelis, wing. Trichoscelidz. 

Orbital plates longer, nearly attaining level of antenne, the two 
or three fronto-orbital bristles close to eye-margin and the fore- 
most in anterior portion of front; subcosta weak, parallel with 
Rl with which it fuses a t  tip, R1 shortcr, ending a t  basal fourth 
to two-fifths of wing, anal vein not reaching margin (Fig. 
639) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 

All tibize with preapical bristles; two fronto-orbital bristles; pro- 
pleural bristle prcscnt, presutural dorsoccntral bristles strong; 
costa spinulose. (Trich6scelis (=Ceom?yza Loew, = 1)icistata 
Malloch) (Fig. 639), PsiloplLgia, Spil6chroa, Zagania). 
(TRIXOSC~~~IIIB, GEOM~ZIDA auctt., part). 

TRICHOSCELID~~E 



Til~ize without prcapical bristles; two or three fronto-orbitals; 
propleurals absent; palpi short; costa not spinulose; ground 
color yellow. Holarctic. (Chyrom$ia (=Chirornyia, = Pele- 
tijphila), Aphaniosbma). . . . . . . . . . . . . . . .  CHYROMY~IDE 

112. Second seg~nerlt of abdomen typically with lateral hristles; first 
radial vein bare, slightly deflected ncar apes to form a small 
stigma1 area heyond the subcostal break; femora often thick- 
ened and furnished with spines; wings pictured with a few spots 
or clouds, anal crossvein recurved, anal cell not acutely pointed; 
eyes sometirnes stalked. Many genera and species, rxlostly 
tropical. ( R i c u r d i a ,  Caelometbpia (Fig. 626), C6niceps, 
EpiplBtea, Odontombra, Setbllia, Stenomkcra). 

RICHARD~IDE 
Second segment of abdomen without lateral bristles; first vein not 

fonning a cllaracteristic stignvs; femora not thickened. . . .  ,113 
113. Anal crossvein recurved, anal vein continued heyond anal cell 

(Fig. 641) ; one fronto-orbital bristle, postvcrtical hristlcs paral- 
lel or slightly diverging; head not triangular in profile; oviposi- 
tor with definite non-retractile base. . . . . . . . . . . . . . . . . . . .  . I14 

Anal crossvein straight, anal vein vestigial (Fig. 646); three to 
five usually weak fronto-orbitals, postoccllar bristles diverging; 
upper part of face swollen, separating the a n t e n n ~ ,  cheelis wide, 
front widc, the ocellar triangle large; third antennal joint spheri- 
cal; no ovipositor. (See couplet 120). (CCnace (Fig. 646), 
XanthocCnace) . . . . . . . . . . . . . . . . . . . . . . . . . .  CANACEIDE 

114. Head hemispherical in profile, eyes large aild vertically semi- 
circular, cheeks narrow, front narrow, in male one-fourth to 
one-fifth width of head; post-vertical bristles close together; 
third antennal joint rnore or less cylincirical; metallic Mack 
species. (See couplet 108). (Lonc-a (Fig. 641)). 

LONCHEIDE 
Head globular, eycs round, front more than one-third width of 

head; third antennal joint orbicular; more or less pale-colored 
species, wings patterned. (Pallbptera (Fig. 640)). 

PALLOPTBRIDE 
115. Anal cell complete or nearly so ; arista pubescent. . . . . . . . . . .  11 6 

Anal cell entirely wanting; no preapical 1)ristlcs. (If hind meta- 
tarsi are short and thickened see IJcptoceratidz, couplet 
135) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125 

116. Hind metatarsi shortened and incrassate (Fig. 643); no stcrno- 
pleural bristle, vibrissze strong, dorsocentral bristles weak 
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Cosmopolitan, dung flies. (B6rborus (=Cjpsfla), Scat6phora 
(=Olina), Sphaer6cera (Fig. 643)). (CYPSRLIDB, SPHrE'- 
ROCERIDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B O R B ~ R I D E  

Hind metatarsi not short and thick. . . . . . . . . . . . . . . . . . . . . . .  117 
117. Postvertical bristles converging, presutural dorsocentral bristle 

present, fronto-orbital bristles directed outward, interfrontal 
cross-bristles usually present, one sternopleural bristle. (If 

Figs. 640446. Pallopteridze, Lonchzeidze, Thyreophorids, 
Borboridae, Leptoceratidae, Astiidae, Canaceidae 

640. Palloptera, hcxd from side. Pallopteridw. 
641. Lonchaea, wing. Lonchaeids~. 
642. Thyreophora, head in profile viem-. Thyreophoridz. 
643. Sphaerocera, dorsal aspert (Howard) Borboridz. 
M4. Leptocera, wing (Spuler) Lcptocer~tidz. 
645. Astia, wing. Astiidz. 
646. Canace, m ing. Canaccidw. 

preapical tibia1 bristles are present see Trichoscelid~, couplet 
111). Seashore species. (TBthina ( = Rhicnoissa), Neopel- 
ompia, Pelompia) . . . . . . . . . . . . . . . . . . . . . . . .  TETH~NIDE 

Postvertical bristles diverging or absent, if (Anthornyzid~, coup- 
let 123) converging then presutural dorsocentral bristles are 
not developed and the two prominent fronto-orbital bristles 
are reclinate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  118 

118. Preapical tibia1 bristlcs present; postocellar bristles diverging; 
two reclinate and one inclinate fronto-orbital l~ristle present; 
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vibrissze prescnt; one presutural and three postwtural dorso- 
central bristlcs; terminal segments of female al~domcn slender 
and retractile. (Odinia, Neoaliticombrus, TrBginops). 

0 ~ 1 ~ 1 1 ~ ~  
Preapicnl tibia1 bristlcs absent, or insect otherwise disagreeing 

from preceding dcscriptiorr 119 
119. Eyes protul~erant; scutellum usually tubcrculate and metlially 

grooved; front femora thichcned; second basal and anal cells 
relatively largc; a t  least I)ase of anal vein firni; two rcclinate 
ironto-orbital bristles, vibrissz present, no post\ ertical bristles. 
Ncotropical and cthjopian. (Sec couplet 84). (Rhinbtora 
(Fig. 61 1 )) . RHIMCBT  RIDE 

Eyes not bulging; scutcllum not tubcrculate; front femora, not 
enlarged; basal cclls usually small 120 

120. Subcosta uniformly firm though thin, separate irorn first radial 
vein almost to its tip, second basal and anal cc,lls very small, 
anal crossvein straight, anal vein indicated by a weak fold (Fig. 
646); no sternopleural bristle, postocellars "diterging, three to 
file superior orbitals directed outward; ocellar triangle large, 
reaching edge of the front, a n t e n n ~  well separated, the third 
joint orbicular. (See couplet 113). (If second basal cell is opcn, 
two fronto-orbitals present, the anterior proclinate and the 
posterior reclinate, no postverticals, but sternopleurals present, 
see Aillacogastridze, couplet 106). (CBnace (Fig. 646), Xan- 
thocBnace) CANACEIDE 

Sulr)costa apically much weakened 121 
121. Distinct vibrissze prcsent a t  the vibrissal angle of tlic face 122 

Vibrissz absent, though bristlcs rnay occur on the middle part of 
the cheeks; anal vein firrn for some distance b c ~ o n d  anal cell, 
evcept when wings lack anal angle 124 

122. Second basal cell present; sternoplcurnl bristlcs prescnt 123 
Second l~nsal cell opcn, fourth 1 ein vestigial beyond discnl cell; 

postkertical bristles diverging or parallel; pleura without 
bristles except the proplcural; hind metatarsi not short. (Cy- 
pselos6rna, l'orrnosa (aberrant genus)) BORBORIDE, part 

123. Postkcrtical (postocellar) bristles diverging; antcrior fronto- 
orbital present and directed inward; seventh segm~nt  of female 
abtlornen long and chitinizetl, not retractile; basal joint of 
arista shorter than broad. A large family, including many 
leaf-ndning species; witlespread. (Agrompza (A.  parvichrnis, 
Corn blotch leaf-miner; 11. pzitsilla, Serprittirie leaf-miner; A. 
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simplex, Asparagns miner), Cerodijnta, Domomgza, Lirio- 
mgza, Napomgza (N. chryscinthemi, Chrysanthemum leaf- 
miner), Phytomgzs (Fig. 647)) . A G R O M ~ Z I D B  

Postvertical (occipital) bristles converging, rarely abscnt; base of 
female genitalia retractilc; basal joint of arista longer than 
broad. (Anthom?za, Anagnbta, Ischnomgia, Mume- 
tbpia, Baranthomgza, Stiphrosbma). 

A N T H O M ~ Z I D E  

Figs. 647-1353, Agromyzidae, Psilidae, Opomyzidae, Chloropidse, 
Cryptochaetida: 

647. Phytomyza, wing. Agromyaidw. 
648. Chyliza, wing (drawn by Cole) Ysilidz. 
640. Psila, wing and profile of head (Cole) Psilidw. 
650. Geomyza (Cole) Opo~nyzid~ .  
651. Botanobia, tlorsal asprct (Lugger) Chloropidac. 
652. Cryptochsetum, wing. Cryptochwtidac. 
653. Cryptochsetum, head from sidc. Cryptoclratida?. 

124. One prcsutural and two or three postsutural dorsocentral bristles 
present; postvertical bristles rninutc or absent; one stcmopleural 
bristle. (Opomfza, Anomalochikta, Gepmpza (=Balibp- 
tera, not Trichosctlis) (Fig. 650). (GII:OMYZIDB, part). 

OPOMPZIDE 
No presutural (wry rarely onc) and a t  most two postsutural 

do~.sacentral bristles present; postvertical bristles diverging or 
absent; no sternopleural P S ~ L I D E  

a. Anal cell closcd by a straight crossvein; no or one notopleural 
bristle; third antenna1 joint elongate oval to very long. . . . . . b  
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Anal cell closctl Ir~y a cnrvcd crossvein; head spl~crical, third an- 
tennal joint rounclcd; two notople~lrals, two scutcllars. 
(Strongylophthalmfia, Charnaepsila (C. rdsa, Carrot-rust 
fly) . . . . . . . . . . . . . . . . . . . .  STRBNGYLOPHTHALMYIINE 

b. Occiput concave; metaplcural callus velvety; :ma1 cell distipctig 
shorter than secorld basal. (Chyliza (Fig. 648) . CHYLIZINE 

Occiput eonvex; rnetapleural callus bare; anal cell not shorter_than 
secontl basal. (Psila (Fig. fi4R), Lox6cera) . . . . . .  PSIZjINiE 

125. Occllar triangle large (Fig. 651); arista bare, pubesecnt, or heav- 
ily feathered; postvcrtical bristles convergent or absent; second 
vein (R3) long, cnding beyond middle of wing. A large, wide- 
spread farnily. (OSC~NID&) . . . . . . . . . . . .  CHLOR~PIDE 

a. Costa~eacl~ing to tip of third vein, or a little beyond. (Chlbrops 
(=Oscinz's), Chlloropisca, Eurina, Ectecbphala, Merompza). 

CHLOROP~NIE 
Costq reaching to tip of fourth vein. (Botanbbia ( =Osc.ir~os8ma, 

=Oscin:is, auct.) (Fig. 651), E l a ~ h i p t e r a ,  HippelPtes, Gahrax, 
Notonahlax). (OSCINOSOMII\'B) . . . . . .  BOTANOBI~NE 

Ocellar triangle small; arista loosely feathered; postvertical (pre- 
occllar) bristles diverging; sccoiid vein very short, ending close 
to first vein. Few species. (See couplet 98). (Astia (Fig. 645), 
Sigalobssa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AST$DE 

126. Subcosta free from first vein, ending steeply in the costal break 
much before the end of the first vein (Fig. 657), anal cell angu- 
lar, often drawn out into an acute point, a t  least first vein setu- 
lose, wings usually banded or spotted; inclinate lower fronto- 
orbitl~l bristles prescnt; no vibrisse, but oral hairs developed; 
no preapical tihid bristles; seventli segment of female abdomen 
long and chitinized. A large family, iqcluding many seecies of 
fruit flies, ,many tropical. (EORIBIIDB, Tl<PHRITIl)&, 
TEC YPA~~E;IL)&) . . . . . . . . . . . . . . . . . . . . . . . .  TBYPETEDE 

a.  Chrtotaxy incomplete, the following I~ristles lacking, ocellar, 
inner occipital, postvertical, hurrlernl, presutural, dorsoccntral 
and sternopleuriil; second R~asal ccll usually widcnetl; antennze 
elongate; sixth tergite of female short. . . . . . . . . . . . . . . . . . . . .  X, 

C:h,~~totax,y complete, preceding bristles us11;~11y pr-esent; scconcl 
has;~l cell not widened; antennix: usually short. . . . . . . . . . . . . .  c 

b. Femora more or less spinosc beneath; transverse suture of meso- 
rlotunl complete; abdorncn long, cylindrical. (AdrPma, M3ra- 
csnthom$ia, indoaustr.) . . . . . . . . . . . . . . . . . . .  ADRAIVBINE 

Ferrlona not spinosc I>eneath; transvcx-se suture of r~~~esor~otum in- 
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terrtapted in middlc; ~htlornert o\ are or c*l;i\-atc. (Dlcus (Hi'ig. 
hM), pal:n,arr. (D. rilm, Olive flj); Bactrbcera, indoaustr. 
(23. cu~GrbifcF, hZelon fly); GhaetodBcus, PBBmatops, indoimi~l.; 
kept6xyda, ethiop.; Toxotrfpana, ncotrop. (7'. curcicckudu, 
Papajafly)) . . DBCINE 

c. Sivth abdornintil tergite shorter than fifth; occipital bristles of 
hind margin of  eye slender and pointed; wings banded or 
marked with bvoun or hyaline. (Trypbta, Acldia, Acitira, 
Anlstrepha (A. licdctrs, Orange rnaggot), Ceratitis (C. cuppi- 
firfa, Metiiterrane:~n fr~~it-fly c\r Medfly; 4;. ~dsas, Natal fruit- 
fly), EpBchra (E. cunrcd6~1sis, Currant fruit-fly), Euribia 
(= Y'czpliritis Latr. 1805, not 180-1, = tirbphoru), Neaspilbta, 
Platypsrea, Procecidbchares and (Edhspis, Rhag6letis (R. 
cingulirtn, Cherry rrraggot; It. po~r~onfilfu, Apple maggot), 
Straussia, TrypBnea ( = Ur61lin, Loew), Zonosbma). ((1ER- 

. ATI Y~IATB). . . . . . . . . . . . . . . . . . . . . . . . .  TRYPET~NE 
Sixth abdominal tergite of fernale a t  least as long as fifth; ocacipitttl 

Irjristlcs on hind nrargin of cye usually stout and blunt; wings 
or a t  least crossveins with numerous small spots. (Tephritis 
I,atr. 1804, Actin6ptera, (= C7rilliu), Ensina, EuarBsta, 
Eur6sta (Fig. 657) (E. solidriginis, Goldenroil gallmaker), 
Eutrbta, IctBrica, OrBllia, TerBllia) . . . .  T E P H R I T ~ N ~ E  

Subcosta ending closer to first vein, not steeply bent toward costa, 
. . . . . . .  or vestigial; lomrer fronto-orbital usually wanting. ,127 

127. Subcosta complete, ending in costa independently of IL1, second 
basal anti anal cells well formed; postvertical bristles diverg- 
ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128 

Subcosta incomplete, vestigial, or ending in Rl, scconcl basal and 
anal cells usually weak or absent. . . . . . . . . . . . . . . . . . . . . . .  . I30 

128. Vibrissze absent; anal cell inore or less acute, often drawn out 
into an acutc lobe, scconci basal ccll moderately large; female 
with chitinized ovipositor. Refer to couplet 94, Ortalid series. 

Vibrissie present; anal cell not proclliced . . . . . . . . . . . .  129 
129. A n t e n n ~  retractile into deep grooves, face retreating, eyes round 

and small (Fig. 642); scutellum vcry long, flattened, tipped 
with two setigcrous tubercles; two vi1)rissie. A snlnll family; 
Eur., Afr., Austr. (Thyre6phora (Fig. 642), Centrophle- 
bompia, Dasyphlebornpia, Piophilosbma). 

TSYREOPHORIDAE 
Antcnn:~ not retractile, the facc flattened, vertical; subcostat 

break not evident. (Acartophthiilmus, Irolarc. (See couplet 
107)) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GLUSPIDB, part 



130. Arista lacking, ante~lnae inserted high on head, the apparent 
third joint long and leaf-like; no postvertical, orbital, vibrissal 
or other bristles, but body including mesopleurze setulose; eyes 
large, vertical, checks linear; proboscis short; scutellum tri- 
angular, with sharp margin; calyptcres without cilia. A small 
indoaustralian group, parasitic on scale insects, introduced into 
America. (CryptochAtum (=Lcst6phonus) (Figs. 652, 653)). 

CRYPTOCHIETIDE 

Figs. 654-661. Ephydridze, Trypetidze, Milichiidse, Carnids, 
Drosophilidze, Diastatids 

654. Parydra, hcad in side view and wing (Cole) Ephydridz. 
655. Drosophila (Cole) Drosophilidz. 
656. Dacus, wing. Trypctidze. 
657. Eurosta, wing (williston) Trypetidz. 
658. Meoneura, wing. Carnidz. 
650. Desmometopa, hcad from front. Milichiidz. 
660. Cyrtonotum, head from front. Diastatidze. 
661. Diastata, head from front. Diastatidz. 

Arista prcsent; fronto-orhital bristles present (L ipoch~ta ,  couplet 
132, a, with no arista or bristles, has small antennze); scutcllum 
with rounded edge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I31  

Postvcrtical bristles diverging; vibrissze absent, but often oral 
and facial hairs variously tlcveloped; stcrnopleural bristles 
usually present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,132 
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Post\~crticals convergent or parallel, rarely wanting; vibrissze 
present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,133 

Pubescent, without bristles, scutcllum margined with fine bristles; 
checks broad and hairy; front hairy, produced as a subconical 
process over the antennze. (SBlachops, Eur., an abcrrant 
genus) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AGROMPZIDB,  part 

Usually bare, or nearly bare of pubescence; front not produccd; 
secoild hasal and an?l cells not formed. 4 large family, snainly 
holarctic. ( H YIIRICl,l,IIIB, ATOTIPI$ILID&). 

E P H ~ D R I D E  

a. Antcnnx? small, widely separated, inserted in cavities; no arista; 
eyes pubescent; bristleless, gray, scacoast flies. (Lipsch%ta).  

L I P O G H B T ~ N E  
Antenn:~ close together, arista developed. . . . . . . . . . . . . . . . . . . .  h 

b. Second antennal joint with a spirlous bristle a t  its upper distal 
edge, or rniddle t ibiz with a strong extensor bristle; mouth- 
parts usually small. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

Second antennal joint without a spinolss bristle; middle tibize 
without a strong extensor 1)ristle. . . . . . . . . . . . . . . . . . . . . . . . . .  e 

c. Posterior buccal area separated frorn the concave lower part of 
occiput by a sharp ridge; clypeus generally narrow but pro- 
jccting apron-like; p;r.rafacials expanding below into the cheeks; 
no reclinate fronto-orbital bristles. (Gyrnnbpa, AthyroglQssa, 
Cerornetbpon, Ochtherbidea) . . . . . . . . . . .  GYMNOPINLE 

No s11arp post-buccal ridge, the cheelts rounding into the occiput; 
paralacials paralleling the orbits; lateral frontal bristles pro- 
clinate and reclinate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

d. Dorsocentral and acrostichal bristles rarely present. (Psilbpa 
(=Eph?ygrbbia), Atissa, Allotrichbma, Discocerina (=Glasi- 
Gpa), Discornfza, Trirnerina) . . . . . . . . . . . .  PSPLOPINB 

Acrostiehals usually and onc or rnore dorsocentral bristles always 
present. (Notiphila,  Dichhta,  I l f thea ,  Paralimna).  

N O T I P H I L ~ N E  
e. Mouth-opening small; cycs usually pubcsccnt. (Hydr6llia,_Hy- 

drina (= l'hil./jgrin), Glenbnthe, Axfs ta)  . . HYDRELLIINB 
Moutlr-opening large; eyes without evident pubescence. . . . . . . .  E 

f. Face with inetlian area bare and facial series of bristles parallel 
with orbits; anterior dorsocentrals absent or undeveloped. 
(Nap%a, Brachydehtera, Hyadina, Lytogbster,  Pbrydra 
(Fig. 654), Belina) . . . . . . . . . . . . . . . . . . . . . . . . . .  NAPBINLE 

Face with median area setulose and facial series of bristles di- 
vergent from ?rbits above; anterior dorsocentrals usually well 
developed. (Ephydra,  CBnia ,  ScatBlla, Scatbphila, Tei-  
chompza)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E P H Y D R ~ N B  



133. Trlflexeei lower fronto-orbital bristles wanting, tlre lowest or the 
n~iddlc ol the saapcrior fronto-orbitals may bc proclinate, re- 
elinate, or directed outward. . . . . . . . . . . . . . . . . . . . . . . . . .  ,134 

Inflexed lowcr fronto-orbitals present; interfrontal cruciate 
bristles usually present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I37 

134. Sceontl basal and anal cells lacking; no proclinate fronto-orbital 
k~ristles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135 

,%t least anal cell fornlcd, anal vein present almost to margin; 
interfrontal cruciatc bristles absent; forerrlost or middle fronto- 
orbital bristle almost always proelinate. . . . . . . . . . . . . . . . .  ,136 

135. Hind metatarsi not short and stout; middle tibize not bristly; 
fronto-orbital bristles reclinate; only one row of acrostichals; 
ovipositor large, broadly oval, compressed so that the lateral 
margins form narrow ridges. (Pseudoporn$za, Eur., aberrant 
genus) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MILICH~IDE, part 

Hind metatarsi short and thickened; middle tibix bristly; inter- 
frontal eruciate bristles present, fronto-orbitals directed out- 
ward; fourth vein continued beyond djseal cell only as a fold 
(Fig. 643). (Lept6cera ( =Limosina) (Fig. 644)). 

LEPTOCERATIDB 
136. Subcosta coinplete, costa usually spinose; mesothorax raised 

anteriorly, mesopleurze with bristles, sternopleural bristles 
present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DIASTATIDE 

a. Proclinate fronto-orbital bristle arising in front of reclinate ones, 
both remote from eyes (Apsinotu has only uppermost fronto- 
orbital present); arista loosely long-plumose (Fig. 660). (Cyr- 
tonhtum (= Dip1oct:ntra) (Fig. 660), Apsinhta, Parapsi$6ta, 
Thaurnast6phila) . . . . . . . . . . . . . . . . . . . .  CYRTOROTINE 

Proclinate fronto-orbital behind the foremost reclinate pair, close 
to eyes; arista short-plurnose. (Disstata (=Culoptcre'lla) _(Fig. 
CiCil), Euthych&ta, Tryptoch&ta). . . . . . . . . .  DIASTATINAE 

Subcosta evanescent beyond base, costa not spinose; mesopleur~ 
rarely bristly; proclinate fronto-orbital bristle not closer to the 
eyes than the reclinate ones are. A large family, mostly tropical. 

DROSOPH~LIDB 

a. SternopPearaI bristle absent, rnesopleurze bristly; hind tibiz with- 
out preapical bristles; anal cell t~pically open; metallic colored. 
(Camilla, palearc.) . . . . . . . . . . . . . . . . . . . . . .  CAMILLIRE 

Stcrnopleural bristle present, no rnesopleural bristles; hind tibix: 
usually wit11 preapical bristles. . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 
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1,. l3iscal anti scconci ba,sa.1 cells separated hy a pignlented cross- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T-cin c 

Discal and second Iusal cells ~lnited. (Drsdphila (Pig. 655) 
(11. nzcba~iogcistcr or anzpcl6phila, Pomacc fly, tlle laboratory fly 
of expcrirnent~l genetics), ChymomJiza, Cladocka&ta, Gi- 
tona, Leucophbnga, Diathonehra, neotrop.; Lisdros6- 
phila, Malay, Mycsdros6phila, ScaptomJiza,, ZygBthrica). 

DBOSBPHIL~NB 
c. Middle t,iluia with dorsal row of bristles; eyes longcst horizon$lly. 

(Stbgana, largely neotrop.) . . . . . . . . . . . . . . . .  STEGANINE 
Middle tihize out,wardly witlloilt bristles; eyes longest vertically. 

(Amibta (: Phhrtica), Orthostbgana, SinophthBlmus). 
( P  HORY'ICI N B )  . . . . . . . . . . . . . . . . . . . . . . . . . .  AMLOTINE 

137. Postvertical bristles convergent; prol~oscis usually long and 
geniculate; oral hairs smaller than vihrissze. . MILICH~IDE 

a. Costa. prolonged as a pointetl lappet a t  end of Sc, last section of 
fourth vein a t  most twice as long as preceding; calypteres with 
long cilia; cl-leeks very narrow, mcsop1enr:r. oftcn bristly. 
(Miliehia, Miliehibllia, ~vitlespr.; PholeomJiia, Am.; P_seu- 
domilichia, near(..) . . . . . . . . . . . . .  MILICHIINE 

Costa not prolonged as a Pappet at  the subcostal break, last sec- 
tion of fourth vein a t  least three times preceding; calyptercs 
rarcly with dense cilia; mc~soplellr:~ rarcly with k)risiles. 
(Madiza, Phylllomgza, liolarc.; Desmometbpay (Fig. 659), 
widespr.; Aldrichiblla, Eusiphdna, ParamJiia, ncarc.). 

M A D I Z ~  NE 

Postverticals parallel; proboscis short; somc oral bristles as strong 
as the vibrissze; ocellar triangle wide. (CBrnus (= Cenchri&bia), 
pa l~arc . ;  Meonehra (Fig. 658) holarc., ethiop.; HemeromJiia 
(= Para?nadiza) nearc.; Rhodesiblla, ethiop.). . . .  CBRNIDE 

Pupipara 

138. Mesonotum short, rescn~bling the abdominal segments, no scutel- 
lum, abdomen completely sessile; eyes minute, no occlli, an- 
tennz set in lateral grooves; vcrtex without bristles; last tarsal 
joint broad, bearing an inflexed comb of many microscopic 
tcetb. Small convex wingless insect, widespread, parasitic on 
the honey-bee. (See couplet 168). . (Brahla (Fig. 662), Bee- 
louse) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BRAULIDE 

Thorax distinct from ahdomen, sc~ltellurn developetl; head with 
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bristles; tarsal comb not developed; winged or wingless species, 
. . . . . . . . . . . . . . . . . . . . . . . .  parasitic on birds or mammals. .I39 

139. Head small, capable of folding back into :t groove on the flat- 
tened and expanded mesonotum; eyes if prcsent represented a t  
most by two facets; wingless, long-legged species, parasitic on 
bats. Bat-tick flies. (See couplet 169). (Nycteribia (Fig. 663), 
Bacilia, Cyclopijdia, Penicfllidia) . . . . .  N'SICTERIB$ID~E 

Figs. 662-666. Braulide, Nycteribiidze, Streblidze, Hippoboscide 

662. Braula, dorsal aspect. Braulidze. 
663. Nycteribia, dorsal aspect. Nycteribiidz. 
664. Trichobius, dorsal aspect (Brues) Ptreblidze. 
665. Trichobius, profile of head (Brucs) Streblidz. 
666. Pseudolfersia, dorsal aspect (Lugger) IIippoboscid~e. 

Head not folding back upon the mesonotum which is not strongly 
flattened and expanded. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I40 

140. Palpi broader than long, projecting leaf-like in front of head; 
wings when present usually with distinct parallel veins and 
outer crossveins, a t  least the principal veins not crowded for- 
ward; claws simple; almost always ectoparasites of bats. Bat 
flies. (See couplet 170). (Strhbla, AspidGptera, Ascodip- 
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teron,  Megist6poda, Mycter6pbila, Pterellfpsis, Trich6- 
bius  (Figs. 664, 665)) STREBLIDE 

Palpi slcr~der and elongate, forming a sheath for tlre proboscis; 
wings if prcsent with the stronger veins crowded along the costa 
(Fig. 666); tarsal claws strong and oftcn armed with a series of 
small teeth; head and body often flattened: pnrasitcs of birds 
and mammals. (See couplet 170) . HEPPOB ~ S C I D B  

. . . . . .  a. Ocdli often present,, or when a.bsent the anal cell is for~ncd b 
. . . . . . . . . . . . . . . . . .  Occlli absent; anal cell usually not formetl. c 

b. At most with functional wings having greatly reciuced venation, 
usnally with vestigial wings wllicll have : h o s t  disappc;tred in 
the sheep-tick. (Mel6phagus (M. oai?~,w, Sheep-tick, eosniop.) ; 
Echhstypus, ethiop.; L i p o p t h a ,  ho1;~r.c.). (&II<I,OPIIAG- 
IN,&) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LIPOIPTEM~MB 

Wings functional or vestigial, a n d  cell usually present,. (Orni- 
thornfla,  cosmop.; Clrnith&ca, rnostly indoanstr.; Orni- 
thop6rtha, neotrop.; Sten6lJGeryx, Csatzerrblna, palpare.) 

~ ~ E R N E T P ~ O M V ~ Y I ~ N B  
c. Wings well tlevrlopcd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

Wings vestigial, anal vein closing a n d  cell. (Allsb6sca, ethiop.). 
AELBBOSCZNE 

d. pro no tun^. not visible from above. (OBEBrsia, cnsrrrop.; IcQata, 
maltiy. ; Lynchia, widcspr.) . . . . . . . . . . . . . . .  BLFERSHPNE 

I'ronohlm risible from above usually as a light ctoloretl _ring. 
(Eippob6sca, rrrostly pnlzearc.) . . . . . . . .  HHPPOBOSCINIE 

Wingless Iliptena, or wit11 Vestigial Wings 

141. Antennze and mouthparts absent; body a t  rk~ost pupiform. . ,142 
A n t c i ~ n ~  and moutl~parts present; botly as in other adult flies.143 

142. Completely submarine; legs vestigial. (Bontompia, female, 
Samoa (sce couplct 151)) . . . . . . . . . .  C H I R O N ~ M I D B ,  part 

Boring in the skin of bats; completely sac-like, head, thorax and 
abdomen undifferentiated, without sutures. (Ascodigteron, 
female (Fig. 6'7G), widespr. (see couplet 170)). (ASCODIP- 
T~RIDB) . . . . . . . . . . . . . . . . . . . . . . . . .  STREBLIDB, part 

143. Antenn~e free, consisting ol more than six joints which are all 
more or less similar; @pi usually plainly jointed; bristles not 
developed. (NEMATOCERA) . . . . . . . . . . . . . . . . . . . . . . .  ,144 

Antennz consisting of three or less joints,,rarcly six; palpi not 
jointed; bristles often present. (BBACHYCERA). . . . . . .  .I52 

144. Female with long chitinixed ovipositor; rnesonotuin typically 
with a V-shaped suture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I45 
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148. Claws dentate, pulvilli absent; anterlnal joints clavate and verti- 
cillate. (See couplet 17). (WasmanniBlla, pal~arc . ) .  

CECIDOMY~IDE, part 
Claws simple. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149 

149. Sclltellurn and Jralteres present; legs strong. (See couplet 20). 
(Cobbldia, myrmecophilous, nearc.; Thripom6rpha (Fig. 667), 
palearc.) . . . . . . . . . . . . . . . . . . . . . . . . .  SCAT~PSIDIE, part 

Scutellum absent; legs slender . . . . . . . . . . . . .  SCIARPDE, part 
Two types of genera rnay be distinguished: 

a. Small haltercs and wing-stunrps present. (Austrosciara, female 
only, in tcbrn~ite nests, Austr.; Aptanijggnaa, BBrtea, Dasy- 
sclara, palzarc.) 

b. Halteres and wings w;tnting. (Epidapus, holnrc. ; Pnf xia (Fig. 
(i69), Potato-scab mite, nearc.) 

150. Termite guests; a n t e n n ~  14-jointed; no ocelili; wings with several 
veins. (See couplet 14). (Termitad6lphus, Termitodipteron, 
neotrop.) . . . . . . . . . . . . . . . . . . . . . . . . . .  PSYCHODPDB, part 

Not tcrrrrite guests. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 
151. Mesothorax large, forming a lrood over base of heatl; abdomen 

constricted at  thorax; haltercs present. (See couplet 31). 
(Clhnio (Fig. li71), maritime, palaearc.; Eretmbptera, rnari- 
time, nearc.; Pontom9ia, male, marine, legs for swimming, 
Sa,moa; BBlgica, JacobsiBlla, Patagonia). (ERETMOP- 
YERID&) . . . . . . . . . . . . . . . . . . . . . .  CHIRONOMIDE, part 

Mesothorax small, not projecting 01-en. head; abdorrren l~madly 
sessile with thorax; halteres and scutellum undeveloped. 
(DLhlica (Fig. GBS), palzearc.). 

Probably MYCETOPH~LID~E 
152. Ernpodiurrl pulvilliforrn, legs long; eyes and occlli well developed; 

antenn:~ six-jointed, short, without arista; thorax convex; ap- 
t e ro~~s .  (See couplet 36). (BoreBides, Austral.). 

CHIROM~ZIDE, part 
Errlpodiunr not pulvilliforrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153 

153. Plrysogastrous terrrtite guests, the abdomen greatly swollen and 
anal scg~r~ents inflexed unctcr venter; %rista fe~theretl; nrouth- 
parts free; legs not compressed. (Termitoxbnia (Fig. US), 
Ind. Ah. ;  Terrnitom3ia, Mr.; Odontox$nia, Java). 

TERMITOXER~IDIE 
. . . . . . . .  Not physogastrous, or if rarely so, the :inus terrrlir~d I54 

154. Head large, overlapping thorax; abdoinem small, not el-idcntly 
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segmented; eyes present; a n t e n n ~  in grooves, the last joint 
with alical arista. (ThaumatBxena (Fig. B73), Eur. Afr.). 

TWAUMATOXI~NIDB 
Head not overlapping thorax . . . . . . . . . . . . . . . . . . . . . . . . . .  . I55 

155. Antennz consisting apparently of one globular. joint, rnore or less 
sunk in cavities on the head, arista long and thin, hare or pu- 
besccnt, thrcc-joint,ed; legs, especially hind pair, robust and 
colnpresscd: mo:itly myrmecophilons or t,errnitophiIous frrnales. 
(See couplet 54). (Puliciphora, Chonoc6phalus, widespr.; 
Plat9phora (=&~tigmirtius = Onisco,rryic~), I-~olarc.; Acontis- 
tiiptera (Fig. 674), Comm6ptera,  Ecitompia, Adeloptero- 
rn$ia, neotrop.; Psyllompia, Enigmatis tes ,  E n i g m a t o -  
pceus, ethiop.). (STISTIIOP~TI~IL)B) . . P H ~ R ~ D I E ,  part 

Bntenria two- or three-jointed; legs never compressetl . . . . . .  156 
156. COX~E not separated by sternum; abdomen segmented; not para- 

sitic on warm-blooded animals or on thc honey-bee. . . . . . . .  157 
COXZ separated hy sternum.; segmentation of abdomen some- 

times obscure; parasitic on birds, mammals, or on the hivc- 
bee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168 

157. No frontal lunule or suture immediately over antennze; third 
antcnnal joint more or less tapering. . . . . . . . . . . . . . . . . . .  ,158 

A n-shaped frontal suture over the antennte; third antenna1 joint 
more or less ovate, with dorsal arista; pttlpi a t  most one- . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  jointed 159 
158. Arista or style usually terminal, if dorsal (il'hi~zodromia) the body 

is heavily gray pollinose. (See couplet 58). (Arias6lla, DUS- 
metina,  PieltLnia, S. Europe; Thinodrtimia, maritime, 
Pacific Coast of N. Am.) . . . . . . . . . . . . . .  EMPIDIDE, part 

Arista dorsal, hotly l~etallic (E~n~ero~t~r rc ) ,  or brown (Schano- 
philus). (See couplet 58). @mperbptera (Fig. >75), Hawaii; 
Schaenbphilras, Antarctic) . . . . .  DOLICHOPODIDfi, part 

159. Hind metatarsi shorter than following joint,. (See couplet 116). 
(Aptilbtus, holare.; Apterina, paltcarc.; dn t rops ,  Anata- 
IBnta, SiphlCIpteryx, Antarct.) . . . . . . .  B O R B ~ R I D Z ,  part 

Hind metatnrsi longer than following joint . . . . . . . . . . . . . . .  .1GO 
160. Mo~~th-opening large. (Sec couplet 132). (WrnalCIpteryx, 

. . . . . . . . . . . . .  ChamsbBsca, Antarc.) EPIE~DRIDAE, part 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mouth-o~)e~l in~ norr1)a.l. 161 

161. Arista loosely plumose. (See couplet 156). (DroaBp$ila, in vesti- 
. .  gial-wingcd 01. apterous condition). DRQSOPHILIDB, part 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Arista puhescer~t or bare. I62 



162. Legs stout, woolly pubescent. (Cf. couplet 89). (Pezomgia, 
I!'alltl:tnd Isl.) . . . . . . . . . . . . . . . . . . . .  DRYOPJI~ZIDLE,  part 

Legs not stout or woolly pulnescent. . . . . . . . . . . . . . . . . . . . . . .  163 
163. Mesonotum with well developed bristles on anterior por- 

tion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  164 
. . . . . . . . .  Mesonoturn without strong dorsocentral bristles. ,165 

Figs. 673-678. Wingless Diptera 

673. Thaumatoxena (Triigiirdh) Thaum~toxenidw. 
674. Acontistoptera (Rrues), dorsal and sidc views. P h o r i d ~ .  
676. Emperoptera, dorsal view (Grirnshaw) Dolichopodidse. 
676. Ascodipteron, degenerate female (Adms:rmer) Strchlidz. 
677. Anatalanta (Enderlcin, Brzzi) Borboridic. 
678. Terrnitoxenia, side view (Bugnion) Termitoxrniidse. 

164. Thorax flattened; legs hairy; femora of Icaridion robust and 
with heavy spinous bristles beneath. (Cf. couplet 87). (Ape- 
tbnus, Icasidion, Antarc.). . . . . . . . . . . . .  CCELOPIDE, part 

r 7 lhorax convcx; legs with bristles. (See conplet 69). (Ccenhsia 
sp., ,lnttirct.) . . . . . . . . . . . . . . . . . . .  ANTHOMYIIDIE, part 

165. Legs lengthened and slender. (Cf. couplet 82). (Calyc61pteryx~ 
Antarc.) . . . . . . . . . . . . . . . . . . . . . . . . .  MIGROP@ZIDB, part 

I,egs not elongate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  166 
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166. Head without bristles, ocellar triangle large. (See couplet 125). 
(A16rnbus, Afr.; MyrmecomBrpha, ELLI..). 

CHLORQPIDE, part 
Head with vertical and frontal bristles, ocellar triangle notlarge. 167 

167. Wings developing normally, but breaking oB a t  base. (See coup- 
let 137). (CBrnus (=Gench~id&bia), Eur.).. . .  CARNLDE, part 

Wings rcduced, not dehisccnt. (Cf. couplet 124). (Penguistus, 
Chile) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OPOM?ZIDB 

168. Mesonotuni short and reserrrbling abdominal segments, no scutel- 
lurn; parasitic on the l m c y  bee. (See couplet 138). (Braula 
(Fig. 662), cosmop.). . . . . . . . . . . . . . . . . . . . . . . .  BRAULIDE 

Thorax distinct from abdomcn, scutelluna developed; parasitic 
on birds or mammals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I69 

169. Read small, inovable, thrown back into a groove of the thorax; 
thorax incompletely chitinized; completely apterous. Bat 
parasitcs. (See couplet 139). (Basilia, Nycteribia (Fig. A63), 
Penicillidia, widcspr . ; C yclop6dia, Eucampsipoda, Ind., 
ethiop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NYCTERIB~IDE 

Wcad not folding haclr on the thorax; mesonoturn cornpletely . . .  
cl~itin~zed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I70 

170. Head fitting into an emargination of the thorax; palpi forming a 
sheath for proboscis; eyes more or less reduced, oval or round; 
t i n t e n n ~  set in grooves. (See couplet 140). (Lipoptbna (wings 
developing norrrallg, but delliscent a t  base), widespr.; MelB- 
phagus (M. orinus, Sheep-tick), cosmop.; AllobBsca, Mada- 
gasc.) . . . . . . . . . . . . . . . . . . . . . . . . . .  HIBPOBOSCIDE, part 

Head with a fleshy rnovablc neck; palpi broad, projecting; eyes 
wanting or vestigial. (See couplet 140). Bat parasites. (ASCO- 
dipteron, male, wings normal but dehiscent a t  base. (See 
couplet 142 for fcmalc), widespr. ; AspidBptera, MegistBpoda, 
Metel&smus, Paradyschfria, Pterellipsis). 

STRBBLIDE, part 

KEY TO THE LARVAE OF THE PRINCIPAL 
FAMILIES OF DIPTERLI1 

1. Head complete (Figs. 679-7041, or the posterior portion with deep 
longitudinal incisions; mandibles moving horizontally, fitted 
for chewing; more than three larval stages: hody consisting of 

I Barcd oir Mallocla: Hull. 111. State Lab. Nat,. Hist., 12, art. 3 (1917). 
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thirteen segment? in atldition to head; with rline pairs of spir- 
acles. (NEM.'LYOCERA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

Head incomplete, witlrout a strongly developed uppcr arcuate 
plate (Figs. 703-737) ; mandibles moving vertically, mouth- 
parts essentially sucking: body cornprising fewer than thirteen 
segments and only exceptionally with as many as nine pairs of 
spiracles. (I1RACHYCERA) . . . . . . . . . . . . . . . . . . . . . .  .2 

2. Mandibles normally sickle-shapcd, not protruding rnuch beyond 
apices of the well-developed maxillze, oftcn much shorter, maxil- 
lary palpi distinct (Fig. 686); snteimz well developed, situated 
on the uppcr surface of a slightly arcuate chitinized c-lorsal plate; 
no free pharyngeal skeleton within the head capsule, the exo- 
skeleton of the head a t  least dorsally indicated. (OILTH~R- 
RHAPHA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

Mantlibles short and hook-like, usudly capable of protrusion much 
beyond the poorly developed maxilltc, palpi rarely visible; an- 
tennz poorly developed or absent, when prcsenlt situated on a 
membranous surface; a free pharyngeal skeleton present; head 
very pvorly devcloped, completely unchitinized dorsally. 
(CYCLORRI-IAPRA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3S 

3. Head incomplete, consisting of two parts, the anterior more or less 
chitinised above, the posterior unchitinized and bearing the 
eye spots; thorax and abdomen cornprising thirteen segments; 
usually with a "wishbone " or chitin plate on under side of 
second thoracic segment, a t  least in mature larvz; larvze peri- 
pneustic, i .e. with series of lateral spiracles; mandibles appar- 
ently absent; a n t e n n ~  long, two- or three-jointed. Usually 
feeding on plant sap, many larvae gall makers, some feed on 
aphids, scale insects, mites, etc. Very small insects. (Fig. 679, 
Retinodiplbsis) . . . . . . . . . . . . . . . . . . . . . .  CECIDOMY~IDIE 

Without such combination of characters. . . . . . . . . . . . . . . . . . .  .4 
4. Abdominal segments with deep constrictions between them (Fig. 

682), venter with series of sucking disks. Clinging to rocks in 
swift-running streams. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .5  

Abdomen without a series of large sucking disks for attachment to 
rocks in swift-running water. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

5.  Ventral sucking disks median, one on the anterior complex seg- 
ment anti usually one on each of the five following segments; 
head, thorax and first two alr)dorninal segments fused to form a 
rather srnall first segment; mandibles three-toothed. (Fig. 682, 
BibioeBphala) . . . . . . . . . . . . . . . . . .  BLEPHAROCERATIDIE 



Ventral s~lclting dislis lateral, placed on the prolongations of the 
abdominal segments; thoracic segments distinct; mandibles 
deeply incised, the outcr arm fringed with a comb of long teeth. 

DEUTEROPHLEB~ IDE 
6. Head inconlplete behind, &her with threc deep wedge-shaped 

slits, two on dorsum and one on ventral side (Fig. 685), or the 
ventral surface very poorly chitinized and the dorsal poste- 
riorly in the form of four slender heavily chitinizetl rods, with a 
weakly chitinized divided plate on anterior half of dorsum. .7 

Head capsule complete, i.e. a t  least bounded above behind and 
not divided into plates or rods; mandibles opposed. . . . . . . . .  .8 

7. End of abdomen with six radiating protuberances; body with 
regularly placed bristles; head heavily clritinized, dorsally 
slightly arcuatc and with two longitudinal slits, ventrally 
rounded and with a central slit; antennr~ longer than maxillary 
palpi; labium pointed, not divided into two parts, the an- 
terior margin dentate; mandibles very stout, with two apical 
teeth. Earvz in damp soil, feeding on roots, or as scavengers, 
sometimes in water. Larvre of Tipula, ctc., known as Leather- 
jaclrets. (Fig. 995, TLpula) . . . . . . . . . . . . . . . . .  TIP~?LIDIE 

End of abdomen with a t  most five radiating processes as well as 
single or double breathing tubes; if six apical processes are pres- 
ent the labium is subdivided centrally; body usually without 
regularly placed bristles, frequently with densc surface pil- 
osity; head more or less retracted, sometimes weakly chitinized 
and without distinct labium; antennn: sometimes short and 
slender and not as long as nlaxillary lobe; mandibles never with 
only two teeth. Mostly aquatic, or living in wct ground, some- 
times carnivorous, some species are terrestrial and green from 
feeding on leaves. (Figs. 883, 685, Limbnia; Fig. 684, Di- 
cranbta) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L I M O N ~ ~ I D E  

8. The thrcc thoracic segments fused to form a complex more or less 
dilated nrass (Fig. 987); head frecly movable, chitinizcd, a t  
least in mature Iarvze with faceted eyes; eighth abdominal 
segment typically with a stout protrutling breathing tube, 
ninth segment with four anal gill-flaps and with a lorush of 
hairs. Aquatic, free-swimming or suspended. (Fig. 680, Say- 
ompia; Fig. 987, Ciilex) . . . . . . . . . . . . . . . . . . . .  CUL~CIDJE 

Thc three thoracic segments separate. . . . . . . . . . . . . . . . . . . . .  .9  
9. A many-toothed chitinizcd menturn or labial plate (Fig. G94) 

present on the underside of the head. which is divided into sub- 
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~ncntuln and menturn in primitive forms; larvz peripneustic 
only in the aquatic Sirllilliidx where the spiriicles are vestigial. 10 

fillenturn Ix-Lclre or less reduced or completely wanting, a t  most 
three-dentate in the terrestrial and peripneustic Bibionid=; 
lateral plates of head capsule usually connected ventrally be- 
hind by a chitinous bridge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16 

Figs. 6'79489. Nernatocerous Larvae 

Retinodiplosis, sidc view (Mnlloch) Cccidon~yiidw. 
Sayomyia, side view (M:illoch) Culicidw. 
Dixa, side view (Malloch) Dixidw. 
Bibiocephala, tlorsnl vicw (Malloch) Ulepharocerat,idze. 
Limonia, sidc vicw (Malloch) Limoniidz. 
Dicranota, sitlc viexv (Mnlloch) Limoniidw. 
Limonia, head capsule (Mnl1oc:h) Lirnoniiduc. 
Dixa, anterior ext.remity (Mallocll) D i x i d ~ ~ .  
Bittacornorpha, side view (Hart,) Ptychoptcrid:e. 
Psychoda, dorsal vicw (Mnlloch) Psychodidac. 
Psychoda, dors:~l view (Malloch) Psychodidw. 

10. Posterior portion of abdomen swollen (Fig. 985), the last scgrnent 
rentrally armed with a sucking disk which bears concentric 
scries of bristles bv means of which the larrte hold on to roclis 
in the swiftly running streams in which they live; month on 
each side with a large jointed masilla which bears a fan-like 
arrangement of long hairs; thorax with a pair of closely fused 
pseudopods; minute spiracles opening on all abdominal seg- 
ments, i .e .  l a r r z  peripneustic. (Fig. 985, Simcl ium).  

SIMUL~IDIE 
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Body not club-shapcd and fitted with terminal sucking disk, nor 
with large fan-like oral appendages (in Dixith the n~axillz 
bear a small fan) ; larvz mctapneustic, with only tlrc last pair of 
spiracles, or amphipncastic, with only the first and last pairs. . I I 

11. First and second abdominal segments each dorsally with two 
wart-like clevations resembling pseudopods (Fig. 681), the 
apices of which are armed with many small hook-like set%; 
behind the posterior spiracles two pairs of fringed processes 
ant1 a terminal bristly tube: occurring in cold streams. (Figs. 
681, 686, Dixa). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D~XIDE 

First and second abdominal scgrncnts without dorsal elevated 
processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 

12. Last abdominal segments retractile, terminating in a long slender 
respiratory tube, ventral pseudopods present and equipped 
with bristles: aquatic larvae. (Fig. 687, Bittacom6rpha). 

PTYCHOPTERIDE 
Abdomen not terminating in a long thin hare respiratory tube. .13 

13. Thorax and abdomen with a secondary segmentation (Figs. 688, 
6S9) due to thc prcscncc of narrow transverse chitinizcd bands, 
three bands on rnost of the segments, or the apical segment in 
the form of a short chitinizcd tubc; rarely the ventral segments 
bear a central series of sucker-like disks; body tapering a t  each 
end. Occurring in sewage, dung, fungi and tree-holes. (Figs. 
688, 689, Psych6da) . . . . . . . . . . . . . . . . . . . .  PSYCHODIDE 

Dorsurn without narrow strap-like bands, apical segment not in 
the form of a short chitinized tube; ventral abdominal seg- 
ments never with sucking disks. . . . . . . . . . . . . . . . . . . . . . . . .  .14 

14. Mentum projecting, with chitinized cuttir~g edge; labrum mov- 
able; four finger-like aria1 gills; head capsule with peculiar 
pointed processes; penultimate segment dorsolaterally humped; 
prothorax with leg-stumps. Living in woods, on damp rocks; 
rare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  THAUMALEIDE 

Mentum not projecting in the form of a cutter; labrum fixed. .15 
15. Either very slender, tapering toward cach end, without thoracic 

or anal pseudopods or surface hairs (Fig. 691), or stouter, with 
well defined segments which are armed with strong bristles, 
some of which are lanceolate (Fig. 692); one pair of prothoracic 
pseudopods present, a single anal pseudopod present or not. 
Terrestrial, living in rnanure or under bark, etc., or in water. 
(Fig. 692, Forcipomgia; Fig. 691, Palpomfia). 

CERATOPOGONIDZ 
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Usually cylindrical (Figs. 690, 693, 695) rarely with thoracic seg- 
ments swollen; without distinct body bristles hut often with 
soft hairs, the la.st segment usually with a dorsal tuft of hairs; 
pseutlopotls usually present, one pair each on prothorax a,nd 
anal segment. Mostly aquatic, living in sand-tubes (I31ood- 
~vorms), sorne marine, rarely terrestrial. (Fig. 695, Campto- 
clkdius; Fig. 690, Chir6nomus; Fig. 694, ProtBnthes; Fig. 
693, TBnypus) . . . . . . . . . . . . . . . . . . . . . . . .  CHIRONOMIDE 

Il'i'igs. 690-695. Nematocerous Diptera, Larvie 

690. Ghironsmus, side view (Mdloch) Cl~ironomitla:. 
691. Palpomyia, side virw (Mnlloch) (:er:~topogonidzc. 
6W. Forcipomyia, side view (Mnlloch) Ceratopogonidz. 
693. Tanypus, side vicw (Urues) (>hironomid~. 
694.. Protentbes, ventral vicw of h a d  (Malloch) Cl1irononiid;c. 
695. Gamptocladius, side vicw (Mnlloch) (>hirononiidz. 

16. Larvm peripneustic, i .c .  most abdominal segments with spir- 
acles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 

L a r r ~  amphipncustic, i .e .  only first and last pairs of spiracles 
present, or metizpneustic, i .c. only the posterior pair of spiracles 
remaining; or thoracic and abdominal spiracles not evident. .22 

17. A n t e n n ~  elongate; body furnished with sorne conspicuous bristles 
orhairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

Antenn m usually short and inconspicnous, sometimes apparently 
absent; body without conspicuous bristles; principally inhab- 
iting fungi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 



IS. Anal spiracles a t  the apices of long stulk-like process (Fig. 704j; 
no false segment immediately behind thc head. Living in do- 
caying vegetation, rotting fruits, excrement, or under old bark. 
(Fig. 704, Scatbpse) . . . . . . . . . . . . . . . . . . . .  SCAT~PSIDB 

Anal spiracles sessile, inetathoracic spiracles present; a fully de- 
veloped false segment behind the head armed dorsally with 
spinose processes (Fig. 696). L a r v ~  principally scavengers living 
in soil, sometin~es prevalent about dung, sometimes destructive 
to root crops. (Fig. 696, Bibio) . . . . . . . . . . . .  BIBIONIDB 

19. Dorsal or clypeal sclerite of head (pr:efrons) not distinctly taper- 
ing behind; :tntennz two-jointed . . . . . . .  BOLITOPH~LIDB 

Dorsal or clypeal sclerite of head co~lspicuously tapering pos- 
teriorly; antennz almost indistinguishable. . . . . . . . . . . . . . .  .20 

20. Lateral plates of head meeting on ventral line only for a short 
space inlmcdiatcly behind the mouth-opening, then widely 
diverging and not connected a t  posterior margin; nnaxilla? and 
mandibles apparently grown together to forrn a pair of many- 
toothed rasping organs. (Fig. 698, ExGchia; Fig. 701, Lbia). 

MYCETOPH~LIDB 
Lateral plates of head connected for a short space behind the 

mouth-opening and again near posterior margin; maxille and 
mandibles distinctly separated from each other, the mltndiblcs 
apically tridentate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .21 

21. Clypeal sclerite reaching back to the occipital nlargin of the head- 
capsule; body segmentation distinct, especially on venter where 
the outline is ~noniliform; armed with spines which have two 
or three points . . . . . . . . . . . . . . . . . . . . . . . . .  DITOMY~IDB 

Clypeal sclerite shorter, not attaining the occipital margin of thc 
head-capsule; seg~nentation distinct but not moniliform; spines 
simple. Living in soil, essentially as scavengers. (Fig. 703, 
Sciara) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SGIARIDB 

2%. Clypeal sclerite (przfrons) tapcring behind to a point; head free, 
body flattened, each abdominal segment with secondary in- 
cisures, last segn~ent with four fleshy lobes surrounding the 
spiracles. Living in humus soil and under leaves. (Fig. 699, 
TricMcera) . . . . . . . . . . . . . . . . . . . . . .  TRICHOGERATIDE 

Clypeal sclcrite not tapering behind to a point. . . . . . . . . . . . . .  .23 
23. Antennze untleveloped, appearing as pale round spots on sides of 

head; ventral surface of head with sclerites contiguous an- 
teriorly, widely separated posteriorly. Living in slimy webs on 
fungi. (Fig. 701, Cer6platus) . . . . . . . . . . . .  CERQPLATIDE 
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Antennze pcdunculate, usually well developed; ventral surface of 
head with sclerites contiguous on entire length, not separated 
widely posteriorly; body slender, tapering, abdominal segments 
each with a single constriction near anterior margin. . . . . . . .24 

24. Apical segment with five short but distinct processes around the 
spiracular disk; mandibles apically rounded and furnished with 

Figs. 696-704. Nematocerous Diptera, Larvae 

696. Bibio, side vicw (Malloch) Bibionidae. 
697. Mycetobia, side vicw (Mallorh) Mycetobiid~. 
698. Exechial side vicw (Mallocll) Mycetophilidz. 
699. Trichocera, dorsal vicw (Malloch) Trichocerntidte. 
700. Anisopus, head (Ma1loc.h) Anisopodidw. 
701. Leia, he:td (Malloch) Mycetophilidz. 
702. Geroplatus, head, ventral view (Malloch) Ccroplatidar. 
703. Sciara, head, ventral vicw (Malloch) Sciaridz. 
704. Scatopse, dorsnl view (Malloch) Scntopsidz. 

dense rows of long bristles; the thin ventral chitinous bridge 
posteriorly connecting the lateral plates not broken. Scaven- 
gers, occurring in decaying vegetable matter, manurc, and 
sonletimes in sewage. (Fig. 700, Anisspus) 

ANISBP ~ D I D I E  
Apical segrraent with minute processes around tlre spiracular disk; 

mandibles apically tridentate; the thin cliitinous ventral bridge 
extending posteriorly between the lateral plates interrupted in 
the middle. Occurring in sap flow of trees. (Pig. 697, Myce- 
tbbia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MYCETOB~IDE. 



Brachycera Orthorrhapha 

25. Posterior spiracles approximated, situated within a terminal or 
subterminal cleft or chamber, usually concealed, or with a 
terminal breathing tube; body usually shagreened or wholly 
or in part longitudinally striated. . . . . . . . . . . . . . . . . . . . . . . .  .26 

Posterior spiracles rather widely separated, visible, situated on 
apical segment, which may he truncated, chitinized, or armed 
with apical processes, or upon penultimate or antepenulti- 

. . . .  mate segment; body not shagreened or visibly striated. .28 
26. Head not retractile, bristly, body 11-segmented, flattened, surface 

finely shagreened, without pseudopods; spiracular fissure trans- 
verse, sometimes rather small; pup* enclosed in larval skin. .27 

Head ret,ractile; body 12-segmented, cylintlrical, not shagreened, 
usually longitudinally striated, abdomen with a girdle of pseu- 
dopods on each segment; spiracular fissure vert,ical; pup%, free. 

. .  Usually aquatic, or semia.quatic; pred:iceous. TABANIDE 
27. Peripneustic, i .c. with lateral abdominal spiracles on most seg- 

ment,~. Aquatic, or living in semiliquid matter, under bark, in 
manure, or on rotting vegetat,ion. (Fig. 705, Stratiomgiia; 
Fig. 706, Hermbtia). . . . . . . . . . . . . . . . . .  STRATIOMYIIDB 

An~phipneustic, i .e .  only prothoraeie and last abdominal spiracles 
present. Living under ba.rk. (Fig. 707, Xylomgiia). 

XYLOMY~IDE 
28. Posterior spiracles situated on apical scgrnent,. . . . . . . . . . . . . . .  .29 

Posterior spiracles situated on penultimate or antepenultirnatc 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  segment.. 34 

29. Projecting portion of head and the flattened apical plate of last 
abtlorninal segment heavily chitinized, t,hc former cone-shaped, 
entirely closed except a t  extrerne apex, not retractile; apical 
abclo~ninal segment obliquely truncate ant1 with projecting 
processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

Projecting portion of head more or less retractile, not pointed 
cone-shaped, the movable parts not enclosed; last abdominal 
segment without a, heavily chitinized flattened terminal plate. 31 

30. Head a,bout twice as long as its greatcst widtb; thora,cic segments 
not chitinizetl a.bove, each with two interrlsl separated chitin- 
ized plates; body witliout long Irairs; apical plate very large; 
spiracles vcrtically elongated, apical paired protuberances 
sinall, widely separated, each with a short hair on inner side. 
Living in soil or decaying wood. (Fig. 711, Caenompia). 

C ~ P T O M Y ~ I D E  
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Head at least thrce times as long as its greatest width; at  least 
thc first and second thoracic segments chitinized above, no 
internal chitinized plates present; body with a number of long 
hairs, four of which in a vertical series on each abdominal seg- 
ment are very noticeable; apical plate rather small, spiracles 
rounded, apical paired protuberances large, fused basally, each 
with a number of rather long hairs. Living under bark or in 
soil. (Fig. 708, Xyl6phagus) . . . . . . . . . . . .  XYLOPHAGIDB 

Figs. 705-710. Brthorrhaphous Diptera, Larvae 

705. Stratiomyia, dorsal view (Johannsen) St,ratiornyiidze. 
706. Hermetia, dorsa,l view (Mallocb) St~at~iomyiidw. 
707. Xylomyia, emergence sliowing wit,hdrawal of pupa froill pnparium 

(Cireene) Xylomyiidze. 
708. Xylophagus, dorsal view (Grcc~lc) Xy1ophngid;e. 
709. Aphrosylus, side view (Wlreeler) Dolicbopodidz. 
710. Dolichopus, sitlc view (Malloch) Doliel~opodidre. 

31. Posterior spiracles widely separated, located in an apical trans- 
verse cleft; head very small, retractile; mature larvz stout, cy- 
lindrical, hare, dorsally with three oval swellings and ventrally 
with a transverse creeping pad on each segment. Endopara- 
sitic in beetles. . . . . . . . . . . . . . . . . . . . . . . . .  NEMESTRINIDE 

Spiracles not located in an apical transverse cleft. . . . . . . . . . . .  .32 
32. Labial plate and rods behind it flat in one plane, or wanting, or 

fused with the capsule. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .33 
Labial plates and rods meeting angularly, grown together in front 

V-likc, in profile appearing bent and usually united behind with 
the tentorial rods; head mostly membranous, even above to the 
triangular dorsal plate; usually amphipneustic. Predatory, 
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mostly living in moist earth, some aquatic, some under bark, 
solike in decaying vegetable matter. 
Fig. 713, Drspetis . . . . . . . . . . . . . . . . . . . . . . . . . .  EMP~DIDE 
Fig. 709, Aphros9lus; Fig. 710, Doliehopus. 

DOLICHOPODIDE 
33. Head capsule long, in large part internal, reaching back to the 

mesothorax, dorsal plate very long, pear-shaped, broader be- 
hind; hind spiracles ending separately in two plates or tracheal 
gills. (Fig. 716, Athgrix; Figs. 712 and 717, Chrysopila). 

RHAGIONIDE 
Head capsule short, the dorsal plate not covering the part inset in 

the thorax, the internal part flat or divided i ~ ~ t o  rods; apical 
abdominal segment without projecting processes, the spiracles 
very small; endoparasites of spiders . . . .  ACROCERATIDIE 

34. Posterior spiracles situated on the antepenultimate segment, ab- 
dominal scgments one to six subdivided, the body apparently 
consisting of twenty segments exclusive of the head; head free, 

. . . .  slightly longer than broad and not set into the thorax. .35 
Posterior spiracles situated on penultimate segment; abdominal 

segments simple, the body apparently consisting of eleven or 
twelve segments exclusive of the head. . . . . . . . . . . . . . . . . . .  .3G 

35. Posterior dorsal internal extension of head (i.e. the two fused 
metacephalic rods lying in prothorax and mesothorax) spatu- 
late a t  apex; ventral posterior projections in the f o r 1  of two 
short clritinized rods. Living in soil and decaying wood, preda- - " - 
tory, locomotion serpentine, assisted by the mouthparts. (Fig. 

. . . . . . . . . . . . . . . . . . . . . .  718, Psiloc6phala) THEREVIDE 
Posterior dorsal internal extension of head not spatulate a t  apex; 

ventral posterior projections absent. Found in fungi, rotten 
wood and in houses, in carpets and furniture; predatory: 

SCENOPINIDE 
36. Penultimate alr~dominal segment longer than the ultimate, with a 

deep transverse depression near its apex giving it the appearance 
of two distinct segments; ultimate segment terminating in a 
sl~arp ridge with a median sharp point, on each side of which 
dorsally and ventrally are situated four very closely approxi- 
mated hairs similar to those of Asilids. Living in dccaying 
wood, predatory on beetle grubs. (Fig. 715, Napdas). 

MYDAIDIE 
Penultimate abdominal segment shorter than ultimate, or if longer 

without a deep transverse depression; apical segment not as 
above, the hairs not closely approximated. .............. .37 



BRUES AND MELANDElZ: CLASSIFICATION OF INSECTS 363 

37. Thoracic scgments each with two long hairs, one on each side on 
rentro-latcral margin; apical segment with six or cight long 
hairs; head well developed, porrect and more or lcss cone- 
shaped when viewed f ro~n  above, appearing flattened ~vhen 
viewed fro111 the side; penultimate segment usually shorter than 
ultimate or not much longer; body held straight. Living in soil 
and decaying wood, predaceous. (Fig. 719, Pr6machus). 

AS~LIDE 

Figs. 71 1-719. Orthorrhaphous Diptera, Larvae 

Ccenamyia, c.ephalopharyngea1 slw1eton (Mallocl~) Crnnoniy~idl~. 
Chrysopila, ecphalopharyngcal sheletorl (Malloch) Rliag~onidz. 
Drapetis, interrlal sltelcton (Malloch): ant, ailtt.nna; lbr, labrum; 

md, 1mndil)lc; mx, m~silla; mxp, maxillary palpus. Empididr. 
714. Bparnopolius, side view (Mallorli) Bombyliidx+. 
715. Mydas, dorsal view (Malloch) Mydaidz. 
716. Atherix, side view (Greeire) R.hagioniclz. 
717. Chrysopila, side view (Malloch) Itbagionidze. 
71 5. Psilocephala, sidc view (Malloch) Thercvidzc. 
719. Promachus, sidc view (Mnlloch) Asilicln:. 

Thoracic scgnnmts mithont hairs, or with very weak hairs; apical 
segment without distinguishable hairs; head not much pro- 
trudcd, directed downward, not cone-shaped, with a dorsal 
protuberance when viewed fronr the side; penultirnab-e segrrlent 
distinctly longer than ultimate; body ususlly semicircularly 
curled a t  rest. Parasites, inquilincs or predators, in nests of 
hccs and wasps, egg-cases of grasshoppers, etc. (Fig. 714, 
Sparnopblius) . . . . . . . . . . . . . . . . . . . . . . . . . . BOMBYL~HDE 



38. Maxill:~ and palpi present, near the very small bent mandibles; 
body comprising only nine distinct segments, the head and pro- 
thoracic and the inetathoracic and first abtlominal segments 
appearing grown together; much flattened, seed-like, scarcely 
twice as long as broatl; head hearing untlerneath on each side 
a triangular flap, retractile into the thorax; frontal sac opening 
directly into tlle upper surface of the head; incisures chitinized 
above, side rrlnrgins with many incisions, venter membranous, 
apicd segnrent with two filiform appendages. IJving in mud 
and about decaying organic matter. (Fig. 723, Lonchbptera). 

EONCHOPTERIDE 
Masilk  not developed, only the mouth-hooks present; frontal sac 

opening in an atrium in the rr~outh cavity. . . . . . . . . . . . . . . . .  .39 
39. T7ppcr lip projecting forward between and below t,he two mouth- 

hooks, distally hooked or toothed, the month-hooks porrcct, 
single-pointed or more oft,eii toothed; body with eleven in- 
cisures, lengthened, anteriorly tapering, posteriorly blunt or 
the eighth abdominal segment tuhe-like; metapneustic, i .e .  
t,errninal spiracles alone present. Living in many situations, in 
dung, carrion, ant nests, etc. . . . . . . . . . . . . . . . .  P J ~ O R I D I E  

1Cfentum never extending hetween the two mouth-hooks as a point 
or hook esccpt in Aphis-eating Syrphide, in which case the 
lateral rotls of the nrentum are produced forward over the 
mentun1 ant1 fuse to form a projecting pointed upper lip; mostly 
;rmphipneustic, i . c .  anterior pair as %ell as terrniilal spiracles 
present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .40 

40. La,rva. broad and tleprcssed, in dorsal aspecvt a.ppearing to havc 
only ninc or ten segments because the bead and prothorax are 
inflexed to t.he under surface, t,hc sides of the hotly with long 
projecting bristles a.nd sometiines deeply incised and serrate; 
posterior spiracles not or but little pronlinent, rather witlely 
separated, placed a t  the base of the last segnle~lt, pi-othoracic 
spiracles prominent. Developing in fungi. (Fig. 721, Calli- 
rngia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLATYPEZPBE 

8 1  other conforr~~ation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .41 
41. Hind spiracles threc- or four-parted, separate from each other 

on a common clritin plate some (listanre before the tip of the 
body; acephalous, moutl~parts very irrdistinct, the mouth-hooks 
sessile; body comprising ten or eleven segments. Entloparasitic 
on Woirmoptera. (Fig. 732, Bipcnculus) . . PIPUNC~LIDB 
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If the posterior spiracles are located on a common chitin plate 
they are contiguous to each other. . . . . . . . . . . . . . . . . . . . . . .  .42 

42. Posterior spiracles close together at the end of a trachcal tube of 
greater or less length, which is sometimes chitinized and some- 
tirr~es greatly extensile; mouthparts various, absent in " rat- 
tail " larvze (Fig. 725), developed in the species living in wood, 
and in the " Aphis-lions " (Syrphus, etc.) the mouthparts are 

Pigs. 720-725. Aschizous Diptera, Lams 
720. Syrphus, dorsal view (Metcalf) Syrphidz. 
721. Callimyia, dorsal view (de Meijerc) P1:ttypezidse. 
722. Pipunculus, dorsal view (Perkins) Pipunculidx. 
723. Lonchoptera, tlorsal view (de Meijerc) Lonchopteridw. 
724. Conops (Hrauer) Conopidz. 
725. Eristalis, side view (Metcnlf) Syrphidw. 

specialized into piercing organs; Iarvz apparently acephalous, 
body with about eleven obscure segments, skin usually rough, 
form divcrse, conical, more or less cylindrical, even hemi- 
spherical. Food habits various, under bark, in tuber-roots, 
about sewage, in ant or bee nests, or free-living and preying on 
aphids. (Fig. 720, Sfrphus; Fig. 725, Eristalis). 

~ERPWIDE 
Acephalous, true maggots, usually conically tapering (Figs. 728- 

737), sometimes stout warbles (Fig. 727). (The vast residue of 
the Diptera are insufficiently known to tabulate as to families, 
the following incomplete artificial key being largely based on 
food habits). (MUSCOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . .  .43 

43. Endoparasites of insects or higher animals. . . . . . . . . . . . . . . . . .  .44 
Not parasitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .50 
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44. Parasitcs of insects. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .45 
Farasites of n~ammals, turtles, frogs, etc. . . . . . . . . . . . . . . . . .  .48 

45. Rotly oval or pyriform, with distinct segments; antennz wart-likc, 
tipped with a chitinous ocellus-like ring; posterior spiracular 
plates large, round or reniform. Living within the abdomen 
of wasps or bees. (Fig. 724, C h o p s )  . . . . . . . . .  CONOPIDIE 

]I3ody more or less elongate, segmentation Icss evident. . . . . . .  .46 
46. Posterior end of body rather truncate or broadly rounded, without 

long processes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .47 
Posterior end of body terminating in two slender tail-like proc- 

esscs, two to five times length of body; young larva hairy on 
posterior half of body. Living within Cottony cushion scale. 
(Fig. 736, Cryptoch&tum) . . . . . . . .  CRYPTOCHETIDE 

47. Posterior spiracular plates with a button. Endoparasites of 
various insects in their early stages.. . . . . . . . . .  TACH~NIDE 

Posterior spiracular plates without a button. (Figs. 731 and 
732 D, Sarcbphaga). . . . . . . . . . . . . . . . . .  SARCOPHAGIDE 

48. Body not strongly tapering, often obcsc, usually provided with 
numerous strong chitinous spines. . . . . . . . . . . . . . . . . . . . . . .  .49 

Body strongly tapering in front (Fig. 731), a t  most with girdles of 
minute spines. (Figs. 731 and 732 D, Sarcbphaga). 

SARCOPHBGIDE 
49. Warbles living under skin of vl~rious ungulatcs, rodents, dogs and 

man, or in nasal sinuses or throat of various animals; body with 
. . . .  strong spines or not. (Fig. 727, Cuterebra) (ESTRIDE 

Bot parasites in the stomach and intestines, principally of horses. 
. . . . . . . . . . . .  (Fig. 726, Gastrbphilus) GASTROPH~ LIDE 

50. Body with lateral and dorsal spinosc processes. (Fig. 728, Homal- 
om9ia) . . . . . . . . . . . . . . . . . . . . . . . .  ANTHOMY~IDE, part 

Body without such spinose processes. . . . . . . . . . . . . . . . . . . . . .  .51 
51. Body truncate or broadly rounded posteriorly. . . . . . . . . . . . . .  .52 

Body with one or two posterior processes; rather sn~all species. .57 
52. Only one mandibular hook; posterior spiracular plates with sin- 

uous slits (Fig. 732 A); no distinct fusiform pads on the side 
margins of the segments; posterior end of body with few if 
any conical processes, anterior end very slender. (Fig. 730, 
Mtisca) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MUSCIDE, part 

With two mandibular hooks; slits of posterior spiracular plates 
not sinuous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53 

53. Distinct tul~ercles above anal area; often processes around spi- 
racular field; side margins of segments often with fusiforrr~ 
swollen areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .54 



No tubcrcles above anal area; no distinct processes around spi- 
racular field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .59 

.. 54. Slits in spiracular plates rather short and arranged radially.. .55 
Slits slender, subparallel to each other. . . . . . . . . . . . . . . . . . . . .  .56 

55. Two tubercles above anal area; posterior spiracular field with 
distinct proccsses around it. (Fig. 729, Pegomgia). 

ANTHOMY~IDE, part 

Figs. 726-732. Cyclorrhaphous Diptera, Larvae 

726. Gastrophilus, tlorsd view (1I:~dwen and Cameron) Gastrophilidz. 
727. Cuterebra, ventml view (Brauer) mstririzc. 
728. Homalomyia, dorsal view (Banks) Anthomyiitlz. 
729. Pegomyia, side vicw (Frost) Anthomyiidz. 
730. Musca, side view (B:tnlcs) Musridz. 
731. Sarcophaga, side view (Greenc) Sz~renphagidae. 
732. Ideft posterior spiraclc (Banks): A, Musca, MIISC~~ZP;  B, Muscina, 

Muscidw; C, Calliphora, Caliiphorida,; D, Sarcophaga, Sarcopha- 
gidm; E, Tritoxa, Ortnlidz. 

Folrr or more tubercles above anal area; slits of spil-ztcular plate 
usually pointed at inner end. (Fig. 732 B, Muscina). 

MuSCIDE, part 
56. Posterior spiracular plates each wit11 a button, slits rather trans- 

versc. (Fig. 732 C, Calliphora) . . . . . . . .  CALLIPHORIDE 
Posterior spiracular platcs without buttons, slits rather vertical, 

plates at bottom of a pit. (Figs. 731, 732 D, Sarc6phaga). 
S A R C O P H ~ G P D ~ B  

57. Posterior end of body with respiratory and usually forked anal 



tube; ventcr with prolegs furnished with curved hook. Aquatic 
l a r v ~ .  (Fig. 733, Plrydra) . . . . . . . . . . . . . . . .  EPHPDRIDB 

. . . . . . . .  Postcrior end of body with two short fleshy processes. .58 
58. Processes bearing spiracular plates. (Fig. 735, Dros6phila; Fig. 

737, Scaptompza) . . . . . . . . . . . . . . . . . . . .  DROSOPH~LIDE 
Processes not bearing spiracular plates. . . . . . . . . .  PIOPH~LIDIE 

Figs. 733-737. Acalyptrate Diptera, Larvae 

733. Ephydra, side vicw (Joncs) E p h y d r i d ~ .  
734. Agromyza, side view (Frost) Agromyaid~. 
735. Drosophila, dorsal view (Banks) Drosophilid~. 
736. Cryptochaetum, side view (Smith and Comperc) Cryptoch~iidz.  
737. Scaptomyza, side view (Frost) Drosopililidz. 

59. Spiracular plates on black tubercles; lateral fusiforrn areas rather 
weak though distinct; rather slender larvze. (Fig. 732 3, 
Trit6xa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ORTALIDB 

Spiracular plates barely if a t  all elevated; lateral fusiform areas 
indistinct; spiracular plates often contiguous or nearly so, slits 
long and subparallel, no button. . . . . . . . . . . . . .  TRYPETIDAZ 

KEY TO THE PUPAE OF THE PRINCIPAL 
FAMILIES OF DIPTERA 

1. Pupa free, not enclosed within the indurated last larval moult, or 
if so the head is distinct as in the larva, or the puparium is 
slightly flattcncd dorso-ventrally, its texture leathery, not 
chitinous, and the anterior resuiratory organs not distinguish- " - - 
able; adult, or pupa, emerging through a rectangular, T-shaped 
split on dorsum of larval skin (see Fig. 707). . . . . . . . . . . . . . .  . 2  

1 Based largely on Mnlloch: Du11.111. Slate Lab. Nat. Ilisl.., 12, art. 3 (1917). 



Pupa coarctate, i.~. enclosed within the indurated last larval 
moult, and usually barrel-shaped and brown in color; head 
always retracted, the chitinous portion occupying a position 
on the inner side of the ventral surface of the puparium; an- 
terior respiratory organs distinct, either protruded from the 
antcro-lateral angles of the head extremity or from dorsum 
of base of abdomen; adult emerging usually by forcing off the 
rounded anterior extremity of the pupariunl in cap-like form 
(see Fig. 763), or the dorsal half of the thoracic portion -the 
lines of cleavage being along the lateral margins to a point at  
base of abdomen; rarely emergence is through rectangular 
splitting of the dorsum of the puparium (Figs. 760-764). 

CYCLORRHAPHA 
Antennze much elongated, distinctly visible beneath the pupal 

skin, normally curving well over upper margin of eyes and ex- 
tending to or beyond base of wing, in some cases almost to apex 
of wing; head without strong thorns (except in some Cecido- 
m y i i d ~  and a few Tipulide); thoracic respiratory organs much 
elongated or sessile; abdomen i? species with short antennz 
somctimcs unarmed. (NEMATOCERA) . . . . . . . . . . . . . . . . .  . 3  

Antennz shorter, projccting downward and outward, not curving 
over the eyes nor reaching nearly to base of wing; head usually 
with strong thorns or I~orns; thoracic respiratory organs sessile, 
rarely stalk-like; abdomen usually armed with strong spines or 
bristles, or if unarmed there are only four or five distinct pairs 
of abdominal segments. (ORTHORRHAPHA) . . . . . . . . . .  .26 - 

Head with several strong thorns in a vertical series on the median 
line; pupe living in galls on various parts of plants; sometimes 
pupa enclosed in the hardened larval skin and resembling a 
flaxseed . . . . . . . . . . . . . . . . . . . . . . . .  CECIDOMY~IDE, part 

Head without strong thorns, or if at  base of each antenna there is 
a protuberance it is not sharp; pup% not enclosed in galls on 
living plants, usually free and not enclosed in larval skin, but if 
so encloscd the larval moult does not resemlr)le a nmscid pu- 
pariurn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

4. Thoracic respiratory organs sessile; abdomen without strong 
thorns or leaf-like elevations; legs straight. . . . . . . . . . . . . . . .  .5 

Thoracic respiratory organs stalked, or if sessile thc abdomen has 
strong thorns or leaf-like elevations, or the legs are rccurved 

1 The pupa of this large and important group are so imperfectly known that it is impossible 
to preserit a key lo the families. 
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against base of abdomen and apex of thorax, or the cox= do 
not conceal the sternopleura and the scape of the antennze is 
almost globose; legs straight or recurved.. . . . . . . . . . . . . . . . .  . 9  

5. Legs short, apices of hind tarsi projecting slightly beyond apices 
of wings; antennze short, curved across middle of eye. (Fig. 
747, Bibio) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BIBI~NIDIE 

Figs. 738-744. Nematocerous Diptera, Pup% 

738. Bittacomorpha, dorsal view (IIart) Ptyrhopter~dz. 
739. Pachyrrhina, sidc view (Malloch) Tipulida,. 
740. Monardia, sidc view (Mallorh) Ceridomyiid~. 
741. Deuterophlebia, ventral view (Pulikovsky) Deuterophlebiidse 
742. Anopheles, sick view (T-Tow:u-d) Culiridw. 
743. Psychoda, ventral view (Malloch) Psychodidse. 
744. Dixa, side view (Mallorll) Dixldse. 

Legs elongate. usually all tarsi projecting for a considerab1e dis- 
tance beyond apices of wings; a n t e n n ~  elongate, extending to 
or beyond bases of wings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6  

L 

6. -4ntennz dinost straight, noticeably flattened, extending to bases 
of wings; thorax not much swollen in front, its anterior profile 
not declivous. (Fig. 749, Cerbplatus) . . . .  GEROPLATIDE 

Antennae distinctly curved, not flattened, extending beyond bases 
ofwings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

7. Thorax conspicuously swollen, almost globose, its anterior profile 
dec1i.c-ous; sternopleura concealed. (Fig. 750, Lbia). 

M Y G E T O P H ~ L I D ~  



Thorax not conspicuously swollen, the anterior profile not sloping 
downward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

8. Scape of antennz rnuch swollen, globose; abtiominal spiracles 
small or absent; stcrnoplei~ra enlargctl, not concealed by fore 
cox* and femora . . . . . . . . . . . . . . . . . . . . .  C H I R O N ~ M I D ~ E  

Scape of antenne not much swollen; abdornin:tl spiracles distinct; 
stcrnoplcura not visible, concealed by the brgc cox% and 
femora of the fore legs. 
(Fig. 740, Monkrdia) . . . . . . . . . . . .  CECIDOMYIIDIE, part 
(Fig. 748, Sciara) . . . . . . . . . . . . . . . . . . . .  SCIdRIDE, part 

9. Thoracic respiratory orgn.ns slendcr, long and tube-like; legs 
straight,, extending well beyond apices of  wings; body without 
a.rmatlu-e except a pair of hairs on anterior margin of head; 

. . . . . . . . . . . .  sternopleura conccalcd C E ~ I D O M Y ~ I D I E ,  part 
SCIARIDIE, part 

Spccics without such coinhination of characters, abdomen usually 
wit,h hairs or spines, or the sternopleura is exposed. . . . . . . .  .10 

10. Pupa in a pocket-shaped or slipper-shaped cocoon consisting of 
coarse threads, from the wide, open end of which project the 
thoracic respiratory fila,ments: aquatic, living in swiftly running 

. . . . . . . . . . . . .  streams. (Fig. 745, Simhlium) SIMUL~IDIE 
Pupa free, or if enclosed or partly so the cocoon is not pocket-like 

and respiratory organs do not consist of tube-like branches. 11 
I I. P u ~ a  when seen from above oral or rounded in outline, the abdo- 

men a t  base not conspicuously narrower than thorax, so that 
the lateral outline is continuous; dorsal surface with strong 
integument; venter with sucking disks for adhering to rocks in 
running streams whcrc thc pup* occur. . . . . . . . . . . . . . . . . .  .12 

Pupa with abdomen well differentiated from thorax, the dorsum 
xneml)ranous, or if strong and almost chitinized surface spines 
aredeveloped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

12. Antennz excessively long, each forming a doublc coil on the ven- 
ter; three pairs of latcral sucking disks; respiratory filaments 
short tubular. (Fig. 741, Deuterophlkbia). 

DEUTEROPHLEB~IDIE 
. . . .  L l n t c ~ n n ~  not twice coiled; ventral sucking disks median. . l 3  

13. Tlroracic respiratory organs lainclliforrn, consisting of four flat 
plntcs, the broad sides of which :Ire contiguous. (Fig. 746, 
Bibiocbphala) . . . . . . . . . . . . . . . .  BLEPHAROCERATIDIE 

Tlroracic respiratory organs simple, tube-like. (Maurina, N. and 
S. Am.) . . . . . . . . . . . . . . . . . . . . . . . . .  PSYCHODIDIE, part 



14. Apical abdominal segment terminating in two or four paddle-like 
or &-shaped organs which are fringed on a11 or part of outer 
surface by strap-like hairs; or if the apical segment terrrlinates 
in two long subconic processes tlre tarsi are recurvcd against the 
ventral surface of the base of the abdorrren and apex of thorax 
so that they do not cxtentl beyond apiccs of wings. . . . . . . . .  .15 

Apical scgnlent of abdomen obtuse, armed with short or elongate 
spines or thorns, or if ending in a pair of long, slender processes 

Figs. 745-750. Nematocerous Idiptera, P u p a  

745. Simulium, ventral view (Malloch) Simuliidw. 
746. Bibiocephala, side view (Malloch) Blcpharocerntidw. 
747. Bibio, ventral view (Malloch) Bibionidre. 
748. Sciara, side view (Malloch) Sciaridw. 
749. Ceroplatus, side view. Crroplatidx. 
750. Leia, side view (Malloeh) Mycetophilidz. 

they are more or lcss oval in transverse section and without 
strap-like hairs; tarsi generally entirely straight, rarely the 
apices of the hind pair incurved slightly, hut never recurved 
as above stated. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .20 

15. Thoracic respiratory organs terminating in numerous thread-like 
filaments . . . . . . . . . . . . . . . . . . . . . . .  CHIRON~YIDE,  part 

Thoracic respiratory organs consisting of a single stem, in some 
cases with a few long, or many short, scale-like surface hairs, 
b ~ t t  never tcrminating in numerous thread-like filaments; oc- 
casionallp the thoracic respiratory organs not elevated. . . . .  . l G  
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16. Thoracic respiratory organs not elevated; stcrnopleura exposed. 

r 7 

C H I R O N ~ ~ V I I D E  
I horacic respiratory organs conspicuously elevated. . . . . . . . . .  .17 

17. Thoracic respiratory organs situated close to anterior rrra,rgin of 
tborilx; no stdlate hairs on thorax and abdomen. 

CHIRONOMIDE, part 
Thoracic respiratory organs situated closc to middle of thoracic 

dorsnm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
IS. Apical abtlominal segment ending in two or four broad, flat, 

paddle-like plates. (Fig. 742, Anopheles; Fig. 997, Culex). 
CUL~CIDE, part 

Apical a.bclominal segment ending in two long subconica,l proc- 
esses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

19. Apical processes armed with short hairs a t  apices and on middle 
of outer margin . . . . . . . . . . . . . . . . . . . . . .  CUL~CIDB, part 

Apical processes unarmcd. (Fig. 744, Dixa) . . . . . . . . . .  D~XIDE 
20. Apices of legs not extending beyond apices of wings. . . . . . . . . .  .21 

Apices of posterior legs a t  least extending beyond apices of wings.22 
21. Apical segment of abdomen ending in two conical processes. 

CERATOPOGONIDIE 
Apical segment of abdomen ending in two upper and two lower 

short thorns. (Fig. 743, PsycMda) . . . . . . . .  P S Y C H ~ D L D I  
22. Thoracic respiratory organs long, bifid; apical abdominal segment 

rounded, without processes; abdominal spiracles pedunculate. 
SCAT ~ P S I D E  

Thoracic respiratory organs simple; apical a1)dominal segment 
not rounded, generally armed with protuberances. . . . . . . . .  .23 

23. Thoracic respiratory organs elevatcd but littlc above disk of 
thorax; tarsi of fore legs overlapping those of middle pair, 
which overlap the hind ones, all rather closely fused together 
and to wings . . . . . . . . . . . . . . . . . . . . . . . . . .  ANISOPODIDA~ 

Thoracic respiratory organs very conspicuously elevated ; legs 
otherwise formed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

24. 'Thoracic respiratory organs equal in length, rarely one twice 
as long as the other; aJl tarsi distinct. . . . . . . . . . . . . . . . . . . . .  25 

Thoracic respiratory organs of very different length, one short, 
the other very long; front tarsi overlapping middle pair. (Fig. 
738, Bittacom6rpha) . . . . . . . . . . . . . .  PTYCWOPTERIDE 

25. Abdominal segments cach with one transverse row, somet,imes 
with t,wo rows, of t,horn-likc protubernnces; palpi recu.ved a t  
apices. (Fig. 739, Pachyrrhina) . . . . . . . . . . . .  TIPULIDB 
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Abdominal segments rarelv with distinct thorn-like nrotuberances, 
usually with weak hairs; palpi straight, not recurved a t  apiccs. 

LIMON~IDE 

Orthorrhapha 

26. Pupa enclosed within the last larval moult . . . . . . . . . . . . . . . . .  .27 
Pupa free. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .28 

27. Thoracic segments one and two each with a snlooth plate on 
dorsum; apical segment with a transverse series of short teeth 
near base on ventral surface; pupal skin largely or entirely with- 
drawn fro111 puparium during emergence. (Fig. 707, Xylomgia). 

X Y L O M Y ~ I D E  
Thoracic segments without smooth dorsal plates; pupal skin not 

withdrawn from puparium (luring emergence. 
STRATIOMY~IDE 

28. Prothorax with a large aperture mesad of and connected with the 
spiracle.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TABANIDE 

Prothorax without such an aperturc. . . . . . . . . . . . . . . . . . . . . .  .29 
29. Head without strong forwardly directed thorns, a t  most with one 

thorn on base of antenna which is directed to the side; abdomi- 
nal armature weak, becoming gratlually stronger toward apex; 
wings short, extending to or slightly beyond apex of basal ab- 
dominal segrnent; apices of hind tarsi a t  most extentling slightly 
bcyond apices of wings; abdorncn with seven pairs of spir- 
acles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

Head usually with strong thorns, or if tllcse are absent the ab- 
dominal armature is stronger on basal or second segment than 
it is on apical, or there are less than seven pairs of abdorninal 
spiracles; apices of hind tarsi usually extending distinctly be- 
yond apices of wings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .33 

30. Antennal sheaths much thickened a t  base, apical portion slender, 
styliform, the whole directcd almost straight downward. (Fig. 
757, Chrysopila) . . . . . . . . . . . . . . . . . . . . . . . . . . .  LEPTIDE 

Antcnnal sheaths thickened throughout their length, the apical 
portion generally more or less distinctly annulated, the whole 
directed either straight sideways or in a slightly downward di- 
rection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 

31. Antennal sheaths showing much more than ten annulations. (Fig. 
753, Rhachicerus) . . . . . . . .  LEPTIDE, RHACHICER~NE 

Antenna1 sheaths showing not more than ten annulations. . . . .  .32 



32. Antennal sheaths very stout, not over twice as long as their basal 
breadth; face with a small sharp protuberance on each side a 
little mcsad of the vertical line of apices of antennz and slightly 
above middle of face, and at the basc of each are two short hairs 
on their inner side; two very strong postspiracular abdominal 
bristles on each segment. (Fig. 752, Caenompia). 

C~NONIY~IDE 

Figs. 751-759. Orthorrhaphous Diptera, Pup= 

751. Mydas, side view (Greene) Mydaidse. 
752. Ccenomyia, dorsal view (Grcene) Ccenornyiidz. 
753. Rhachicerus, dorsal vicw (Greene) Xylomyiidse. 
754. Xylophagus, dorsal view (Greene) Xylolhagid~.  
755. Psilocephala, dorsal view (Malloch) Thercvidse. 
756. Dasyllis, dorsal view (Greene) Asilidz. 
757. Chrysopila, side vicw (Malloch) Rhagionid~. 
758. Sparnopolius, side view (Malloch) Bomhyliidz. 
759. Rhamphomyia, side view (Malloclr) Enlpididse. 

Antennal sheaths distinctly annulated, slender, about four times 
as long as their basal breadth; face without protuberances; post- 
spiracular abdominal bristles slender, eight to ten on each 
segment. (Fig. 754, Xyl6phagus) . . . . . . XYLOPHAGIDE 

33. Head without strong thorns; abdomen with three or four distinct 
pairs of spiracles and without spinose armature. 

ACROCERBTIDE 
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Head usually with strong thorns, a t  least with elevated ridge-like 
antenna1 sheath and several small carinated elevations; abdo- 

. . . .  men with seven pairs of spiraclcs and spinose armature. .34 
34. IIead with two thorns. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

Head %it11 rricn-e than two thorns or with several short tubercles .36 
35. Abdomen with a single transverse series of spines on each dorsal 

segment; wing with a long thorn a t  base. (Fig. 755, Psilo- 
c6phala) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  THER~VIDE 

Abdomen with two transberse series of spines on each dorsal 
segment; wing without thorn a t  base . . . . .  SCENOP~NIDE 

Figs. 760-764. Cyclorrhaphous Diptera, Pupa 

760. Didea, dorsal vicw (Metcalf) Syrphidz. 
761. Criorhina, dorsal view (Cirrrne) Syryhidz. 
762. Pipunculus, dorsal view (Perkins) Pipunc~~lidz 
763. Sarcophaga, side view (Ckeenr) Sarcophagidz. 
764. Exorista, side view (Grrene) Ortalitla. 

36. Upper pair of cephalic thorns directed sideways and slightly up- 
ward; apices of wings extending to or very slightly beyond apex 
of first abdonrinal segment; apices of middle tarsi not extend- 
ing to apices of wings. (Fig. 751, Mgdas) . . . . . .  MYDAIDIE 

Upper pairs of cephalic thorns directed forward, a t  most slightly 
divergent apically, generally slightly curved downward, or head 
without strong upper thorn. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .37 

37. Head with strong thorns, or if they arc absent thc abdomen has 
the dorsal transverse armature consisting of very strong thorns 
and intervening long slender hairs; apices of antennze obtuse. 38 

Head very rarely with strong thorns, two carinate elevations pres- 
ent on upper anterior margin; antennze with attenuated apiccs; 
body without thorns, sometimes with bristles. . . . . . . . . . . .  .39 

38. Lower median portion of face with a closely approximated pair of 
stout thorns which are occasionally fused alnrost to spices; ab- 
domen with the transverse armature of dorsal segments con- 
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sisting of short flattened thorns and long slcnder hairs, the 
thorns usually appearing as if attached to, rather than forming 
part of the abdomen and sometimcs turned up a t  bases and 
apices. (Fig. 758, Sparnopblius) . . . . . . . . . . B O M B Y L ~ I D B  

Lower median portion of lace witllout thorns; abclornen with the 
transverse armature consisting of alternating long and sllort 
thorns (except in Lcptogaster). (Fig. 756, Dasfllis). AS~LIDE 

39. Cephalic armature consisting of two carinated elevations on upper - - 

anterior margin, on each of which is a very long hair; antenna1 
sheaths raised above level of face, tapering apically, directed 
downward and slightly outward; proboscis often much elon- 
gated. (Fig. 759, Rhamphompia) . . . . . . . . . . E M P ~ D I D ~  

Similar to Empididz, but proboscis never elongated. 
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Small, wingless, strongly compressed. jumping insects, with dark 
colored, heavily chitinized bristly body and legs; parasitic in the adult 
condition on mammals, or rarely on birds. Head small, closely articu- 
lated with the thorax. Antennz short and thick, with two large basal 
joints and an oval or elongate indistinctly jointed apical portion, 
lying in depressions behind the small, sirnple eyes which are some- 
times wanting. Mouthparts fitted for piercing and sucking, thc man- 
dibles setiform, maxill;~ blade-like; both pairs of palpi well developed. 
Thorax small, cornposcd of threc similar, freely movable segments. 
Abdomen large, composed of nine segments; cerci one-jointed. Legs 
large, stout; cox= large, tarsi fire-jointed with stout claws. Meta- 
rnorphosis complete; I a r v ~  elongate, cylindrical, legless, with well 
developed head arid biting mouthparts; free living. Pupze enclosed in 
cocoons. Flcas. 

1. Head divided above the antennz into two distinct parts by a 
suture, the anterior dorsal portion more or less freely articulated 
with the posterior portion and overlapping it. (Suborder 
FRACTIC~PITA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Head without transverse suture above, the clorsal surface con-tinu- 
ous and not thus articulated. (Suhorder INTEGRIC~PITB) . 4  
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2. Head sl:mple a t  sides, without an ar.ticulated, flattcnetl lobc on 
each side anteriorly; not parasitic on bats. . . . . . . . . . . . . . . . .  . 3  

Hcad on each side below with a. pair of chitinous flaps that project 
downward from the anterior corner of the head a t  the sides of 
the rnouth opening; species parasitic on bats. (Ischnopspllus). 

ISCHNQPS~LLIDIE 
3. Occipital region with a transverse dorsal thickening near the 

middle; vertical suture of head extending below the antenne 
to the lower margin of the hcnd; posterior margin of front 
usually with a comb-like row of stout spines. 

MACROPSELLIDLE 
Occipital region entire, without such a dorsal thickening; head 

spinose, but without such a comb-like row along the posterior 
margin of the, front. (Including CTE~YO PS PLLII)~ and 
TYI~HLOCEKATIDB) . . . . . . .  HYSTRICHOPSS?LLIDLE 

4. Thoracic segrnents not strongly shortened and constricted, their 
tergites together longer than the first abdominal segment, 
sides of metathorax sometimes extending over two or three 
at)dominal segments; labial palpi with three or more false 
joints; maxillary palpi almost always shorter than the front 
cox%; third ioint of antenne with nine inore or less distinctly 
separatcd false joints. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 5  

Thoracic segments strongly shortened and constricted, their ter- 
gites together shorter than the first abdominal scgment; labial 
palpi wit,hout false joints; maxillary palpi ;tlmost always ex- 
tending beyond the front cox=; third antenna1 joint without 
distinctly separated false joints; abdomen of fully matured 
female greatly tlistended. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3  

5 .  Abdominal tergites provided with numerous set= arranged in two or 
more rows; eyes greatly reducetlin size, or usually absent . . 6  

Abdominal seginents with few set=, forming only a single row on 
:dl or on most of the abtlorninal tergites; eycs almost always 
prescnt. (Figs. 766, 7G7, 768, 770). (Phlex, Ctenocephiilides 
(=Ctenoc6~1hulu.r) (C. f?lis, Cat-flea; C. crinis, Dog-flea), Ar- 
ehaeopsplla, Xenopsplla (= Lamops$bla) ( X .  cheapis, Plague 
flea), Hoplops~l lus ,  Ornithopsilla) . (Including AIZCHBO- 
PS PLLIDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PUL~CIDAG 

6. Head without a comb of spincs on each cheek. . . . . . . . . . . . . . .  .7 
Head with a coir~h of from two to six stout bristles or spines on 

each cheeli. (Ctenophthiilmus, Rhadinopsplla, Micro- 
psplla) (A~~COP~S~LLIDAY, part). . .  CTENOPMTWBLMIDAE 
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7. Head with a notch or tubercle on the front margin; eyes fre- 
quently absent (Figs. 769, 771). (Ceratophgillus, Cteno- 
phfllus, Dolichopsflla, Amphipsgilla, Parapsgillus, 
Vermipsflla). (CERATOPH ~LLIDB; VERMIPS YLLIDB, 
part) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DOLICHOPSQLLIDIE 

Figs. 765-771. Siphonaptera 

765. Tunga, mature femalc (Butler) T u n g i d ~ .  
766. Ctenocephalides (Patton and Cragg) Pulicidz. 
767. Xenopsylla, side view of head (Fox) Pul icid~.  
768. Ctenocephalides, antenna (Patton and Cmgg) Pulicidz. 
769. Ceratophyllus, antenna (Fox) Dolirhopsyllidz. 
770. Ctenocephalides, hind tibia (Fox) Puliridz. 
771. Ceratophyllus, hind tibia (Fox) Pulicidz. 

Head without a notch or tubercle on the front margin; eyes usually 
present. (Uropsflla, Malacoqsflla, Acanthopsgilla). ( M A G  
ACOPS PLLIDB; MEGAYS YLZIDB; VERMIPS YLLIDA3, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  part) UROPS~LLIDIE 
8. Maxillze with a long, narrow, curved lamina which projects 

downward and backward; maxillary palpi as long as the front 
coxze; head evenly rounded above; side pieces of metathorax 
extending over only the first abdominal segment; abdomen of 
fully matured female vermifornl. (Hectopsflla, ind.). 

HECTOPS~TLLIDIE 



Maxi l l~  without, or with a very short and broad projecting 
lamina, thcir palpi extending beyond the front cox%; head 
strongly angulatcd anteriorly above; side pieces of ~netathorax 
extending over nearly two or three abdominal tergites; abdo- 
men of fully matured female enorrnously swollen, globose (Fig. 
765). ( T b n g a  (=Sarcops$lla, Dermat6philus) (T. pinetrans, 
Chigoe or Jigger flea) tropicopol.; E c h i d n B p h a g a  (E, gallinic- 
cea, Sticktight or Hcn flea) tropicopol.). (SARCOPS YLLIDB, 
ECHIDNOPEI~GIDA, DERDIATOPH~LIDA, ~IHYN- 
CIIOPRIONID~) . . . . . . . . . . . . . . . . . . . . . . . . . . . TUNGIDE 
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ORDER COLEOPTERA 

Moderate-sizetl, snlall or minute, more rardy very large, hard-bodicd 
insects. Head free, usually prorninent, sometimes produced forward to 
form a snout or bcsk; mandibles well developed; maxilla= well devel- 
oped, usually hilobed with the palpi three- to five-jointed; labial palpi 
shorter, two- or three-jointed; a n t e n n ~  ten- or eleven-jointed, some- 
times less, very rarely more, filiform or variously modified, often with 
the apical joints enlarged; ocelli nearly always absent. Protllorax free; 
two pairs of wings, the front pair (clytra) thickly cliitinized, sheathing 
the meso- and mctathorax and also nearly always the abtlomen, almost 
always meeting in a straight line down the middle of the back; hind 
wings occasionally absent, front ones rarely reduced or absent. Legs 
homonomous, the tarsi usually with five or four joints; no cerci. Meta- 
morphosis complete, the larvz mandibulate. A very large and widely 
distributed group, including Ueetlcs and Weevils.' 

1. First ventral segment divided by the hind coxit1 cavities, so that 
its sides are separated from the usually very small median part 
(Fig. 772) ; the first thrce sternites (ventral abdominal segments) 
immoval)ly united; antennz usually filiform or nearly so; hind 
wings with a triangular or oval cell a t  the apex of an elongate 
discal cell. (Figs. 774, 777). (Suborclcr ADEPHAGA). . . . . .2  

First visible sternite extending for its entire breadth behind the 
coxal cavities; hind wing without closed cell a t  apex of discal 
cell (except Q'upidae), the latter also often absent. (Figs. 775, 
776, 778). (Subortier I'OI~~PHAGA). . . . . . . . . . . . . . . . . . . .12 

2. Mentum and submcntuni not separated hy a suture. . . . . . . . . . . 3  
Mentum and submenturn separated by a distinct suture. . . . . . . .5  

3. Abdomen with four visible sternites; small myrmecophilous beetles 
with the antennae remarkably thickened and the apical joints 
usually fused into a club or into a. broad, more or less unseg- 
mented lamina (Fig. 780). (Paussus Afr., Indomil.; CerBp- 
terus,  Mr.; Arthrbpterus, Austr.). (PATTSS~IDEA). 

PAUSSIDE 
Abdomen with six visible sternites; antennz filiform (if a n t e n n ~  

are bead-like and the hind cox= witlely separated, see Jacob- 
soniidz, couplet 119) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4  

1 A few highly degenerate forms of more or less larvifo'orm appearance that will not other- 
wise run orrl in the key, may be identified by reference to rouplet 188. 



4. Head with antenna1 groovcs beneath, between the eyes and the 
maxillary fissures. Terrestrial species. (Pseudom6rpha1 Am. ; 
Sphallom6rpha1 Silphom6rpha1 Austr.; Adel6topus, Austr. 
and E. Ind.; Hydroporom6rpha, Afr.). 

PSEUDOMORPHIDE 

Figs. 772-773. Coleoptera 

772. Harpalus, underside (13ayw:trd) Carabidzc. 
773. Necrophorus, wings spread on left side and removed on the right 

(Hayward) Silphidse. 

Head without antenna1 grooves beneath. Aquatic specics. (Am- 
phizba, N. Am., Thibet) . . . . . . . . . . . . . . . .  AMPHIZOIDE 

5. Metasternurn with a. transverse, triangular antecoxal sclerite, 
. . . . . . . . . . . . .  separated by a well inarked suture (Fig. 772). (i 

Metitsternum without an antecoxal sclerite; usually prolongcd 
into a triangular process posteriorly. . . . . . . . . . . . . . . . . . . . .  .10 

6. Antecoxal piece of rnetastcrnum extending from one side to the 
other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .7 
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Antecoxal piece not extending from one side to the other, tmn- 
cate behind. Aquatic species, the tibize and tarsi with swim- 
ming h?irs. (Hygrbbia (= Peldbius), palzearc., Austr.). 
(I'ELOBlmB) . . . . . . . . . . . . . . . . . . . . . . . . .  HY GROB%IDIE 

7. A n t e n n ~  11-jointed; hind cosze movable and simple; terrestrial 
species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

A n t e n n ~  10-jointed; bind cox= fixed, expanded into large plates 
so as almost to conceal the base of the abdomen (Fig. 786); 
small aquatic species. (Hallplus, cosmop. ; Pelthdytes ( =Cne- 
midotus), holarc.) . . . . . . . . . . . . . . . . . . . . . . . . . .  HAL~PLIDE 

Figs. 774-778. Coleoptera 

774. Hind wing of Adephaga (Kempers). 
775. Hydrophilus, hind wing. Hydrophilidz. 
776. Necrophorus, hind wing (Kempers) Silphidze 
777. Tachypus, hind wing (Kemprrs) Cnrabida~. 
778. Lygistopterus, hind wing (Kempers) Lycidae. 

8. Antenne inserted on the front, above the base of the mandibles; 
eyes prominent; head wider than the thorax, vertical, with large 
mandibles. Tiger-beetles. (Cicindbla, cosmop.; TBtracha, 
widespr.; Oxychila, neotrop.; Mantichora,  Afr.; Tric6ndyla, 
Indo-austr.; Pogoniistoma, Afr.; b u s ,  nearc.). 

CICINDELIDZ 
Antennze inserted on the sides of the head between the base of the 

mandibles and the eyes; head usually held horizontally and 
generally narrower than the thorax. . . . . . . . . . . . . . . . . . . . . .  . 9  

9. Scutellum present. Ground beetles. A very large diverse, abun- 
dant and widespread family. (Figs. 772,777,783,SlS). (TBchys, 
HBrpalus, Bembidion, cosmop.; Calosbma, Dyschirius, 
Scarites, Chlsnius ,  Brkchinus, Lbbia, widespr.; Pter6- 



stichus, Ambra, Ckabus,  Anophth&lrnus, Trschus, 
Nbbria, holarc.; Morm6l?ce, indomal.; and mary other gen- 
era). (Including P A S I M A C H I D B ,  MORMOL E I D B ) .  

CARABIDE 
Scutellum absent; prosternum covering the mesosterrlum; rounded 

convex, riparian species. (bmophron, cosmop., exc. Austr.). 
OMOPHRONIDE 

10. Metasternum prolonged behind as a triangular process; aquatic 
species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

Metasternum not prolonged betwecn the coxz; scutellum absent; 
antennz like a string of beads, with globular joints; bark 
beetles (Fig. 785). (If tarsi are two-jointed, see the dubious 
genus Jacobsonium, couplet 119). (RhysGdes, cosmop.; Clini- 
dium, widespr. ; Rhysodiiistes, widespr.) ... RHY SODIDZ 

11. Antennz slender, filiform; abdomen with six visible tergites; eyes 
two. Diving beetles. Water tigers. (Figs. 779, 781). (Can- 
th?drus, Lacc6philus, Bidbssus, R h h t u s ,  cosmop.; Cy- 
bister, CmlBmbus, widespr.; Hydr6porus, Deronbctes, 
dgabus, Acilius, Dytiscus, holarc.). . . . . . . .  DYT~SCIDIE 

a. Rpisternum of anetathorax not reaching the middle coxal cavity. b 
Episternum of metathorax reaching the middle coxal cavity. . .  d 

b. Greatest anterior extension of the hind coxa near the middle 
(longitudinally) of the body; metasternum Inore or less pointed 
in the middle behind, and not marked by a transverse su_ture. 

NOTERINE 
Greatest anterior extension of the hind coxa nearer to the epipleura 

than to the medial line of the body. . . . . . . . . . . . . . . . . . . .  .-. . .  c 
c. Prosternal process not reaching the mctasternum. VATELL!NE 

Prosternal process reaching the metasternum. LACCOPHILINE 
d. Prosternum deflected between the front cox= so that the pro- 

sternal process is placed on a quite different plane of direction 
from that of the prosternum; the latter not incrassate along 
middle; front tarsi often 4-jointed. . . . . . . . . . . . . . . . . . . . . . . .  e 

Prosternal process on the same plane of direction as the pro- 
sternum; front tarsi 5-jointed. . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 

e. Prosternal process much deflected from the plane of direction of 
the prosternum. Front tarsi usually with only four joints.- 

HYDROPORINE 
Prosternal process but little deflected from the plane of direction 

of the prosternum; front tarsi 5-jointed; scutellurn not visible. 
M E T H L ~  NIE 

f. Inferior spur of hind tibia not or but little broader than the 
other. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .g 



Inferior spur of the hind t,ibia dilated, much broader than_ the 
other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CYBISTRINE 

g. Hind rrlargins of joints of post,erior tarsi not set with flattened 
and appressed cilia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h 

Hind margins of joints of posterior tarsi provitled externally _with 
flattened, appressed cilia. . . . . . . . . . . . . . . . . .  HYDATIGINE 

Figs. 779-786. Goleoptera 

779. CybisLer (Maxwell-Lefroy) Dytiscid~. 
780. Arbhropterus (Wcstwoocl) Paussidz. 
781. Dytiscus, front tibia, and tars~is of malc (Kolhc) Dytiscida: 
782. Gyrinus, hind leg (Berlcse) Gyrinidze. 
783. Scarites, front leg (Kolhe) Car:~k)idze. 
784. Dineutes, antenna. Gyrinidz. 
785. Rhysodes, antenn:~. Rhysodidw. 
786. Haliplus, coml plate (Maxwell-Lcfroy) Haliplid-a. 

h Spiracles of last two dorsal segments not, or hut little, broader 
than the preceding ones; outline of eye notched by the-free 
margin of front of head..  . . . . . . . . . . . . . .  GOLYMBETINE 

Spiracles of the last two dorsal segments enlarged, each on the 
pcnultirnate segment hcing about one-fourth of the total 
breadth of the segment; circular outline of the eye unigter- 
rupted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DYTISCINE 

Antennz very short, stout and irregular; eycs four; abdomen 
with seven visible tergites. Whirligig beetles. (Dinehtes, 
Gyrinus ; ~ u l o n o ~ ? r u s ,  old world; Gyrbtes, neotrop.; Orec- 



tochilus, pa l~arc . ,  Tndomal.; Orectogj?r~s,  cthiop.; Macro- 
ggrus, neotrop., Indo-ilustr.). (G YRIATOIDEA). 

GYRINIDB 
12. Antennz cluhbcd or not, if cluhbetl, not with the club-joints 

lamellate; tarsi frequently with less than five joints; antennt~ 
very rarely somewliat lamcllate in certai~l aquatic Hydrophil- 
id=. (Figs. 793 to 813). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .13 

Antennze with the last three to seven joints enlarged on one side 
to form a cornh-like or lamellate club which can often be opened 
and closed (Figs. 814, 815, 816). Legs often fitted for dig- 
ging; tarsi almost always 5-jointed, the front tarsi very excep- 
tionally reduced or absent; larva with thick, curv:(i body and 
well developed legs. Never aquatic. (LAMELLICOBNIA). 76 

13. Head not prolonged into a beak, gular suturm double, a t  least 
before and behind; prosternal suturcs distinct; proepimera not 
meeting behind the prosternum . . . . . . . . . . . . . . . . . . . . . . . .  .14 

Head generally prolonged in front of the eyes and snout-like 
(Figs. 787, 873, 878); gular sutures conflucnt along the median 
linc or obsolete; proepirrlera united behind the prosternurn, 
prostern;tl sutures wanting; antennar usually elbowed (Fig. 
879); palpi usually rigid; all tarsi apparently with four or thr_ee 
joints (Fig. 788) ; larvx: legless or with short legs. (RHYNCO- 
PHORA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  165 

14. Fourth and fifth tarsal joints if present, not immova1)ly united, 
the articulation between them like that between the other 
joints (Fig. 789). (If rarely united, as in some Rrotyldiar, the 
an tenn ;~  are clavate) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .15 

Fourth tarsal joint minute, fused with the fifth; tarsi usually 
densely pubescent below, with the first three joints dilated 
and with a sole, the third joint usually bilobed (Figs. 790, 791); 
antelm% filiform, ra~ely serrate or thickened apict~lly; larvae 
vegetarian. (PHYTOPHAGA, CERAMBYCOIDEA) . . .  ,147 

15. Hind tarsi with a t  least as many joints as the others. . . . . . . . .  . l 6  
Hind tarsi four-jointed; front and iniddle tarsi five-jointed (rarely 

with the penultimate joint very short so that the hind tarsi 
are apparently three-jointed and the others apparently four- 
jointed; in very exceptional eases with the front tarsi five- 
jointed and both other pairs four-jointed). (HE'P'ERQ- 
MERA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120 

16. b2axillary palpi long and slender, alr~rost always as long as or longer 
than the short antennfe; antcnnx, six- to ten-jointed, the outer 



joints forming a distinct, pubescent, sornetiines asymmetrical 
club; elytra with an alula; small to large, almost always aquatic 
species (Figs. 775, 792). Water scavenger beetles. (Hydrgna, 
GBrcyon, Enhchrus, H$drous (= IIydr6philu.s auctt.) Berb- 
sus,  cosmop.; Ochthbbius, Sphaeridium, Laccbbius, 
widespr. ; Hydrbqhilus, Hel6phorus, hojarc. ; Tropist6rnus, 
Am.). (PALPICORNIA, HYDROPHILOIDEA). 

HYDROPH~ LID& 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a. Eyes normal, not clivlded. b 

Eyes divided, each into two p a ~ t s .  . . . . . . . . . . . . .  AMPHIOP~NE 

Figs. 787-792. Coleoptera 

787. Cylas (P~ercej Gyladid~.  
788. Camptocerus, tarsus (Hopkins) Scolytida. 
789. Nlegalodacne, tarsus. Erotylidze. 
790. Leptinotarsa, tarsus (Sharp) Cl~rysomelidzc. 
791. Saperda, apic:~l part of t.arsus. Lnmiidzc. 
792. Hydrophilus, mrsostcrnurrl (Berlesc) Hytfrophilidz. 

b. Second joint of posterior tarsi elongate, longer than third; first 
joint very short,; pronotum at base as wide as elytra. . . . . . . . . .  c 

Second joint of posterior tarsi short, about cqlial to t,he third. . d 
c. Posterior tarsi oar-shaped; rnetasternum prolonged into a sharp 

. . . . . . . . . . . . . . . . . . . . . . .  elongate spine. HYDROPHILIME 
Posterior tarsi not oar-shaped; mctasternum not prolonged into 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;L spine. HPDROBI~N& 
d. Proizotum a.t base narrower than the base of the elyt,ra, with clis- 

. . . . . . . . . . . . . . .  tinct longltutlinal furrows HELOPHBRINE 
Pronotum a t  base not narrower than thc base of the clytm, with- 

. . . . . . . . . . . . . . . . . . . . . . . . . .  out distinct longitudinal Rlrrows e 
e. Clgpeus emarginate: seutellum long, triangular; anterior coxnl 

. . . . . . . . . . . . . . . . . . . .  cavities open bchind SPERCME~NIE 
Clypeus truncat,e; scutellum s~nttll and short; anterior cox:~l _cavi- 

. . . . . . . . . . . . . . . . . . . . . . . .  t,ics closed hchind HYDRIENINIE 



Maxillary palpi much shorter than the antennae, if rarely com- 
parable to the antennae in length the alula is absent and the last 
tarsal joint abnormally long (some Dryopidze), or only the 
last joint is greatly lengthened (Telegeusidze) . . . . . . . . . . . .  .17 

17. Elytra short, exposing much of the abdomen; tergites entirely 
corneous in texture; wings usually present and folded beneath 
thc elytra in repose; free portion of media atrophied or absent, 
not joining the cubitus to form a long closed axial cell. (If 
external parasites of the b,eaver, compare Platypsyllidze, coup- 
let 73). (STAPHYLINIFORMIA) . . . . . . . . . . . . . . . . . . . . .  .18 

Elytra covering most of the abdomen, not much shortened and 
covering all or a11 but one, two or three abdominal segments; 
rarely much shortened in which case the wings either do not 
fold beneath the elytra or are wanting; tergites membranous 
or semimembranous, except sometimes those of the two or three 
apical segments (five in the beaver parasite, Platypsyllus, 
couplet 73) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .20 

IS. Abdomen flexible, not enlarged apically, par;illel or tapering, 
with six to eight freely movable sternitcs; a n t e n n ~  usually 
eleven-jointed; tarsi usually five-jointed; usually small, occa- 
sionally large, slender specics. (If wings do not fold beneath 
elytra and maxillary p;tlpi are flabellate, compare Atracto- 
ceride (couplet 92) or if palpi are nearly as long as the an- 
tennae, compare Telcgeusid:~ (couplet 93); or if body is very 
greatly flattened, compare Cucujidz (Hemipeplinze) (couplet 
52) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89 

Ahdomen not flexible, swollen, oval, the segments anchylosed; 
usually only five sternites, rarely with seven or cight; antennze 
often with less than eleven joints; tarsi three-jointed; small or 
minute, robust species; abdomen very much wider than the 
mrothorax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .19 

19. Abdomen with five dorsal segments; a n t e n n ~  five to eleven-jointed 
(usually 111, the last joint never truncate (Figs. 805, S21); 
maxillary palpi usually four-jointed. (PsBlaphus, cosmop.; 
EuplBctus, Batrisades, widespr. ; Brybxis, Tfchus, holarc. ; 
Eupines, Indo-Austr.) . . . . . . . . . . . . . . . . . . .  PSELAPHIDE 

Abdomen with three dorsal segments, antennae with two to six 
joints (Fig. 813); maxillary palpi one-jointed. (Ftistiger, Am.; 
Adrlnes, nearc.; Glhviger, palaarc.; Articerus, Austr.). 

CLAVIGERIDE 



Figs. 793-817. Antennae of Various Coleoptera 

793. Ludius (Lecont,~ and Horn) Elatcrida:. 
794. Prionocyphon (Lcconte and Horn) IIelotlitlze. 
795. Corymbites (Leconte and IIorn) Elateridze. 
796. Acneus (Leconte and Horn) Hclodidw. 
797. Dendroides (Leconte and Horn) Pyroct~roidzc. 
798. Dorcatoma (Leconte and Horn) Anobiidw. 
799. Corynetes (1,econtc: and Horn) Corynet,idze. 
800. Brontes. Cucujidze. 
801. Liodes (Leront,e :~nd Horn) I-listeridre. 
802. Temnochilus (I,econt,e ant1 Horn) OstornaLitJz. 
803. Catoptrichus (Lecorrt,e and Horn) Silphidw. 
804. Colon (Leconte and Horn) Silphidze. 
805. Bryaxis (T,ccont,e and Horn) Pselaphidz. 
806. Anogdus (Leconte and Horn) Silphidzc. 
807. Aulicus (Leconte and IIorn) Cleridze. 
808. Dasycerus (LeconLe and Horn) Lathridiidze. 
809. Anthrenus (Felt) Dormcstidz. 
810. Dendroctonus (Felt,) Ipidze. 
811. Epierns (Leconte and I-Torn) IIisteridz. 
812. Heterocerus (TAeconte and TIorn) IIcteroceridz. 
813. Adranes (Lecoiitc and Horn) Clavigeridw. 
814. Lucanus (T,econte and Horn) Lucanida:. 
81 5. Bolboceras (Ymonte arlcl Horn) Geotrupidw. 
816. Phyllophaga (Lccontc and EIorn) Mclolonlhidac. 
817. Phymaphora (Leconte itlid Itorn) Mycetwidac. 



20. Tarsi five-jointed on a t  least one pair of Icgs, and almost always 
on all pairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .21 

All tarsi with less than five joints . . . . . . . . . . . . . . . . . . . . . . . . . .  95 
21. Abdomen with five sternites, or less . . . . . . . . . . . . . . . . . . . . . . .  22 

Ak~domen with a t  least six sternites . . . . . . . . . . . . . . . . . . . . . .  .72 
22. Fivc abdominal sternites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

Only three visible sternites, the first very long; small beetles living 
in ants' nests; antennz with only three joints, all but the two 
basal ones fused illto a large club-shaped mass. (Gn6stus1 
Brazil, Floritla) . . . . . . . . . . . . . . . . . . . . . . . . . .  GN QSTIDE 

23. Front cox= globular or transverse, usually projecting but little 
from the coxal cavities; tsochanters never interstitial. . . . . .  .24 

Front coxz Inore or less conical and prominent. . . . . . . . . . . . . .  .56 
24. Front cox= transverse, Inore or less cylindrical. . . . . . . . . . . . . .  .25 

Front cox= globular. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 
25. Hind cox= grooved to receive the femora. . . . . . . . . . . . . . . . . . .  .26 

Hind cox= flat, not grooved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 
26. Strongly convex beetles with more or less retractile legs; t ibiz 

dilated ant1 usually grooved near the outer end to receive the 
tarsi; tibia1 spurs distinct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .27 

Slightly convex, oval species with non-retractile slender legs; 
tibia1 spurs more or less reduced. . . . . . . . . . . . . . . . . . . . . . . .  .29 

27. Antennz inserted a t  the sides of the hcad. . . . . . . . . . . . . . . . . .  .28 
Antennz inserted on the front; head retracted; third joint of 

tarsi lobed; thorax margined; oval spccies. (Cheloniriunn, 
Am.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHELONAR~IDE 

28. Head prominent; mentum large, clongate and sub-elliptical; tarsi 
not lobed. (Nosod6ndron, widespr.) . . NOSODENDRIDE 

Head retracted; mentum small and quadrate. (Limnichus, 
Pedil6phorus1 Syncalfpta, widespr.; Cftilus, Bfrrhus,  
holarc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B?RRHIDE 

a. Clypeus not distinct from the front; posteiior cox= almost tcuch- 
ing one another . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BYRRHINE 

Clypeus separated from thc front by a fine suture; posterior coxz 
rrlore or less widely separated. . . . . . . . . . . . . . . . . . . . . . . .  .; . .  b 

b. Prosternurn without antenna1 grooves. . . . . . . . . .  LIMNICPIINE 
Prosternurn within the front angles with a deep furrow for_ the 

reception of the antcnrial club . . . . . . . .  BOTWRIOPHORINE 

29. Front cox= with distinctly separated side-picce (trochantin) . . 30 
Front coxz without trocllantin . . . . . . . . . . . . . . . . . . . . . . . . . . .  .31 



418 BULT,ETIN: MUSEUM OF COMPARATIVE ZO~LOGY 

30. First three tergites connate; last joint of tarsi long, witl.1 very 
large claws; srn;~ll, aquatic or subaquatic I~eetles. (Drfops, 
Hblicus, widespr.; Lfitrochus, Am.; Sbstea, Indomal.). 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (PARNTDB) DRY OPIDE 
A11 tcrgites free; last tassal joint not elongated, the claws not 

enlarged; terrestrial species. (Dascillus, Eubrianax, holarc.; 
Artemiitopus, neotrop.; Platydascfllus, E. Ind.; VeronLtus, 

. . . . . . . . . . . . . . . .  Austr. (IIASC ~ ' L L I D ~ ) ) .  D A S C ~  LLIDE 

Figs. 818-821. Coleoptera 

818. Brachinus. Carahidz. 
819. Glischrachilus (Felt) Nitidulidz. 
820. Staphylinus. Stapbylinitlzc. 
821. Goniastes (Wcstwood) Pselaphidz. 

31. Posterior cox= a t  most moderately dilated internally. (Cfphon, 
cosmop.; Helhdes, Scirtes, widespr.; (Figs. 794, 796, 825). 
(CY I-'ZIONID&) . . . . . . . . . . . . . . . . . . . . . . . . . .  HEL ~ D I D E  

Posterior cox= very large. (EucinGtus, widespr.; Euscaphhrus, 
nearc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EUCINETIDIE 

32. Antennz geniculate, very strongly clavate or capitate; clytra 
shortened, leaving two tergites uncovered; all tibize usually 
dilated, the front ones usually toothed; head vcry much nar- 
rower than the prothorax (if head is nearly as wide as prothorax 
and the clypeus is rounded on the siclcs, see SynteKidze, couplct 
62; or if clypcus bears a projcction a t  each side, see Niponiid~, 
couplet 46). (See couplet 46) . . . . . . . . . .  HISTERIDIE, part 

Antennze straight, not geniculate. . . . . . . . . . . . . . . . . . . . . . . . .  .33 



33. Tarsi more or less dilated, the first joint not slrortened; fourth 
joint very sn~all; elytra not usually extending to the tip of 
the abdomen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 

Tarsi slender; nletatarsus very short; elytra entire, ncver trun- 
cate, covering the abdomen. (Tenebribides, AncJirona, 
widespr. ; PBltis, Ternnochila, holarc., neotrop. ; Nemosbqa, 
Eur., Am.; Thfmalus, holarc.). (Figs. 802,823). (TROGOSIT- 
ID&, T E M A ~ O C H ~ L I D ~ )  . . . . . . . . . . . . . .  OSTOMATIDIE 

34. M a x i l l ~  with well developed inncr and outer lobe. . . . . . . . . . .  .35 
Maxillz with only a single lobe (Fig. 819). (CarpBphilus, Epu- 

r&a, cosmop.; Meligbthes, CryptLrcha, widespr.; Nitidula, 
pdzearc., Am.; Omosita, holarc.) . . . . . . . . . . .  NITID~LIDIE 

35. Antcnnz clavate; elytra usually not covering the tip of the ab- 
domen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 

Antennze filiform; elytra entirely covering the abdomen; moder- 
ately large, elongate beetles. (ParLndra, widespr.; ArchLndra, 
palzarc., neotrop.; NeLndra, nearc.) . . . .  PARANDRID& 

36. Antennze 11-jointcd; with a three-jointed club; labrum free. 
(Brachfpterus, widespr.) . . . . . . . . . .  BRACHYPTERIDB 

Antennz 10-jointed, with a two-jointed club; labrum fused with 
the clypeus. (RhizBphagus, AnomBphagus, holarc.). 

RHIZOPH~GIDIE 
37. First two or three sternites fused or immovably united. . . . . . .  .38 

All sternites frce, or a t  least scparated by equally distinct sutures, 
except in very rare cases. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .39 

38. First two sternites connate, the suture between them very weak; 
antcnnz serrate, very rarely pectinate in the male; tarsi with 
membranous lobes beneath; last tarsal joint not lengthened, 
claws moderate or small; active, hard-bodied beetles, of more 
or less metallic color; not aquatic. (Fig. 824). (AcmaeBdera, 
AntGxia, ChrysobBthris, Agrilus, cosmop.; PsilBptera, 
Stigm6dera, Buprgstis, widespr.; BrLchys, Am.; ChrysB- 
chroa, Indomal.) . . . . . . . . . . . . . . . . . . . . . . .  BUPRESTIDIE 

a. Alidclle coxal cavity formed entirely by the lrlcsosternurrl (except 
in certain South Alricar~ species of ,Julodis ant1 ilmOby,stcr,r~u) . . b 

Middle coxal cavity lormed laterally by the mesosternurrl and at  
its posterior part by tllc rl~etast~rr~urn. . . . . . . . . . . . . . . . . . . . .  e 

b. Arrtesmal pores scatteretl over two fa.ccs of the serrate joints. . . .  c 
Antennd pores conccntr:~ted in a tlepression or fovea on the . . 

serratc joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . d  
c. Posterior cox% slightly ililated on their inncr sidc, their posterior 



margin transverse and slightly sinuate; scutellurn invi-hle; 
antennal pores hidden by silky pubescence .JULODINIE 

Posterior coxze distinctly dilated on their inner side, their pos- 
terior margin oblique; antennal pores bare. 

THRINCOPY ~f NB 
d. Lateral pieces of the metathorax narrow. . . . . .  POLYCEST~NIE 

Latcral pieces of the metathorax very broad; tergites rnemlnran- 
ous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCHIZOP~NIE 

e. Lateral branches of inesostrrnurn elongate (except in Ilelionofa) . . f 
Lateral brar~chcs of the mesosternum very short and sct back on 

the sides, or invisible. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . J 
f .  Antennal pores scattered over the two faces of thc serrate joints. g 

Antennal pores concentrated in a depression on fovea on the scr- . . 
rate joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h 

g. Scutellum absent, or hidden . . . . . . . . . . . .  CHRYSOCHROINE 
Scutellum visible . . . . . . . . . . . . . . . . .  CHALCOPWOR~NIE 

h. Front not narrowed a t  the insertion of the antennze; eyes not 
. . . . . .  very close together, somctimes distant on the vertex. .i 

Front narrowed a t  the insertion of the antennze; eyes strongly 
oblique and closely approaching one another on the upper 
surface . . . . . . . . . . . . . . . . . . . . . . . .  CHRYSOBOTHR~NIE 

i. Scutellum broad and acurrrinate behind; mentum large, triang~llar ; 
porii'erous f o ~  eze terminal . . . . . . . . . . .  SPHENOPTEBINE 

Scutellum a t  most moderate, never enlarged in front or acuminatc 
behind; menturn strongly transverse; poriferous foven: t e ~ l i n a l  . . 
or infcrior . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BUPRESTINB 

j. Front narrowed a t  the insertion of the antennz; antenna1 cavities 
very large and situated at  a considerable distance from the 
eycs; posterior coxze not dilated on their inner side, with their 
posterior margins horizontal and slightly sinuate; poriferous 
fovcze terrrlinal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  k 

Front not narrom~cd a t  the insertion of the antcnnz; antenna1 
cavities rrroderate and situated near the eyes; posterior coxz 
dilatctl on tllcir inner side, their posterior margin obliquc; 
poriferous fovez variable . . . . . . . . . . . . . .  STIGMODER~NAE 

k. Base of pronoturn more or less sinuate. . . . . . . . . . . .  AGRIL~NB 
Base of pronotum straight . . . . . . . . . . . . . . . .  YASTOGEN~NE 

First three sternites connate; antennz slender, sliglrtly thickened 
externally; last joint of tarsi greatly elongated, with very large 
claws; snrall aquatic bectlcs. (Fig. 822). (HBlmis, cosmop.; 
StenBlmis, widespr.; Macr6nychus, bolarc.; Riolus, LathQ- 
mis ,  palzearc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HELMIDIE 

39. Prosternum prolonged behind into a median process which is 
received in the rnesosternum. . . . . . . . . . . . . . . . . . . . . . . . . . .  .40 
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Prosternurn without such backwardly directed process (if rarely 
with such a process, it is not received in the mesosternum). .43 

40. Prothorax loosely joincd to the mesothorax, freely niovablc, its 
hind angles usually prolonged 1)ackward into teeth; prosternal 
spine loosely received in a notch in the mesosternum; front 
coxal cavities contained entirely in thc prosternum. . . . . . . .  .41 

Prothorax firmlv attached. not movable: front coxal cavities closed 
behind by the mesosternum. (Drapbtes, Thrbscus, cosmop.; 
Paradrapbtes, Aulonothrbscus, widespr.; PBctopus, nearc.). 
(TRIXAGIIIB) . . . . . . . . . . . . . . . . . . . . . . . . . .  THROSCIDE 

Figs. 822-826. Coleoptera 

822. Macronychus, apical portion of t2rs1is. IIelrnidw. 
823. Tenebrioides (Bark and Cotton) Ostoml~tidz. 
824. @hrysobothris (Chittmtlen) Buprestidz. 
835. Scirtes (Gmntli) Hc lod id~ .  
826. Melanotus (TIyilop) Elatcridz. 

41. Hind cox= laminate; trochanter short. . . . . . . . . . . . . . . . . . . . .  .42 
Hind roxz not laminate; ~niddlc and hind trochanters very long; 

labrum short, transverse, connate with the clypeus; a n t e n n ~  
serrate (9) or pcctinate (3). (Cerbphytum, holarc.). 

CEROPH*TIDE 
42. Labrum visible, frcc; antennrt. arising near the eyes under the 

frontal margin; last two stcrnites connected by a membranous 
suture; prosternum lobed in front; beetles capable of moving 
thc prothorax by its basal joint with a sudden clicking motion. 
(If the middle cox= are not distinctly separated, see couplet 76). 
Click-beetles, beetles. (LBcon, Drastbrius,  later, 
Cardibphorus, cosmop.; Adelbcera, Melanbtus,  lau us, 
Monocrepidius, widespr.; Pyr6phorus, Am., Austr.; Dichrb- 
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nychus, ethiop., Ind.). (Figs. 793, 795, S26). (Including 
DICHRONFCHIDB) . . . . . . . . . . . . . . . . . . . .  ELATERIDB 

Labrum concealed; no memlr)ranous fold between the last two 
stcmites; prosternum not lobed in front; antcnnz irlscrtcd on 
the front between the eyes, rcccivcd in transvcrse grooves 
on the front; not able to leap by the protlloracic joint. (Dro- 

Figs. 827-836. Coleoptera 

827. Ectrephes (\V~st\vood) Rctrephidse. 
828. Silvanus (Chittenden) Silvanidae. 
829. Dermestes (1Iow;trd and Marlatt) Dermestidz. 
830. Lasioderma (Smith) Anobiidac. 
831. Mezium (Smif h) Ptm~dzc. 
832. Lyctus (Hopkins) 1 ,yct id~.  
833. Platypsyllus (westwood) P1:~typsyllidz. 
834. Languria. L a n g ~ ~ r i i t l ~ .  
835. Cebrio (Hyslop) Cebr~onidx. 
836. Moncedus, tarsus (Sharp) Monccdidx. 

m%olus, Fbrnax, cosrnop. ; MBlasis, palzarc., Am. ; Euc- 
nsmis, holarc.). (E LTChTEMIDB) . . . . . . . . . .  MELASID~E 

43. Hind cosae in contact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 
Hind c o s ~  not in contact, although vcry closely approximate in 

certain very nluch flattencd spccies . . . . . . . . . . . . . . . . . . . . . .  .45 
44. Antennz filiform; elytra with longitudinal rows of large pit-shaped 

punctures with ribs hetween; modcratc-sized, elongate beetles. 
(Capes, widespr.; e m m a ,  Austr.) . . . . . . . . . . . . . .  C ~ P I D E  



Antennre clavate; elytra simple; very small or minute, convex, 
oval or rounded bcetlcs. (Phhlacrus, blibrus, Stilbus, wide- 
spr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PHAL~~CRIDIE 

45. Elytra shortened, leaving two segments of the abdomen exposed; 
antennze elbowed, very strongly clavate or capitate (Fig. 811); 
tibire compressed, the front pair usually toothed; hard-bodied, 
smooth and shining; small, convex or much flattened, rarely 
elongate, beetles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .46 

Elytra entire, covering the pygidium. . . . . . . . . . . . . . . . . . . . .  .47 
46. Prothorax much wider than the head, its front mar,' <'.in concave; 

clypeus without projections; tarsi short (Fig. 801). (Seprinus, 
Parcjrnalus, cosmop.; Hister, HololBpta, Platysbma, wide- 
spr.; Phelister, Am.) . . . . . . . . . . . . . . . . . . . .  HISTERIDE 

a. Head not retractile, horizontal, visible from underneath; mouth- 
parts projecting beyond the front of the prostcmum. . . . . . . .  b 

Head retractile, not visible from underneath when retracted; 
mouthparts covered by the prosternum. . . . . . . . . . . . . . . . .  . c  

b. Mandibles projecting; clypeus not prolonged into a rostrum; body 
more or less flat and depressed. . . . . . . . . . . .  HOLOLEPTINIE 

Mandibles retracted, covered by the long rostriform clypeus; 
body elongate, cylindrical. . . . . . . . . . . . . . . .  TRYPANIE~NIE 

c. Prosternum with a shorter or longer lobe or throat-plate, separated 
off by a more or less distinct suture. . . . . . . . . . . . . . . . . . . . . . .  d 

Prosternum without a lobe or throat-plate. . . . . . . . . . . . . . . . . . . .  e 
d. Club of antennre round or oval, pubescent, consisting of four 

joints, closely compacted, but separated by sutures. 
HISTERINIE 

Club of antennzc without sutures, smooth, cylindrical, truncate 
a t  apex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HETIERI~NIE 

e. A n t e n n ~  inserted under the side margin of the front. 
SAPRININE 

Antennz inserted on the front . . . . . . . . . . . . . . . . . .  ABRE~NE 

Protl~orax as wide as the head, its front margin straight; clypeus 
with a projection a t  each side; tarsi very long and slender. 
(Nipbnius, Pndornal.) . . . . . . . . . . . . . . . . . . . . . .  NIPON~[IDE 

47. A n t e n n ~  consisting of only two apparent segments, the distal one 
greatly elongate, enlarged and flattened; minute, more or less 
globose beetles, living in ants' nests. (Fig. 527). (~ctrephes, 
Austr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ECTR~PHIDIE 

Antennze normal, ten or eleven-jointed, filifornl or clax-ate. . . .  .48 
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48. Elytra each with a pair of large wax-like spots; a n t e n n ~  short, 
wit11 a four-jointed club; rather large beetles, with the prothorax 
widcned behind. (Helbta, As., Indo-malay.) . HELOTIDLE 

Elytra not thus ornamented; prothorax not noticeably widened 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  behind 49 

49. Middle coxal cavities open externally, i.e. not closed by the 
meeting of the meso- and metasterna; body elongate, usually 
greatly flattened . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .50 

Middle coxal cavities closed externally by the sterna. . . . . . . . .  .53 
50. Maxillz covercd by corneous plates; front coxal cavities open 

behind. (Passiindra, ethiop., neotrop:; Cat6genus, widespr.; 
Scalidia, Am.). (Including SCALIDIIDB). 

PASS~NDRIDLE 
hlaxillz c~xposrd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1 

53. Tarsi with thc third joint simple, not lobed . . . . . . . . . . . . . . . . .  .52 
Tarsi with the third joint lobed; front coxal cavities closed behind 

(Fig. 839); elytra son~etimes shortencd. (HemipBplus, Am.; 
Diagrypnbdes, Austr.) . . . . . . . . . . . . . .  Some C U C ~ J I D E  

52. Front coxal cavities open behind. (Figs. 800, 840). (Cficujus, 
Laemophl&us, Brbntes, widespr.). (Including LBMO- 
PIILUCIDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C U C ~ J I D E  

Front coxal cavities closed behind. (Figs. 828, 839). (Silvhnus, 
cosmop.; Nausibius, widespr.) . . . . . . . . . . . . . .  SILV~NIDLE 

53. Prosternum not prolonged behind; small, oval, coarsely puilctatc 
species with the fourth tarsal joint short, the third lobed. 
(Diph$llus, Diplocdelus, widespr.) . . . . . . .  DIPH?LLIDE 

Prosternum prolonged behind, meeting the mesosternllm. . . . .  .54 
54. Front coxal cavities open behind (Fig. 840); small or minute 

species. (Lobbrus, MicrBmbe, Cryptbphagus, Antherb- 
phagus, widespr.; Csnbscelis, Atomkria, holarc.). 

CRYPTOPHAGIDE 
Front coxal caritips closed behind (Fig. 839) . . . . . . . . . . . . . . .  .55 

55. Antcnn:e with an abrupt club; moderate-sized beetlcs usually 
blacli with orange markings. (Fig. 789). (INlegalodiicne, 
D&cne, widespr.; Episcapha, palzarc.). Somc EROT?LIDIE 

Antennx gradually clavate, short; very small beetles. (Cato- 
pochrbtms, Turkestan) . . . . . . . . . .  CATOPOCHR~TIDE 

56. Hind cox= dilateti into plates are grooved for the reception 
of the fcrnora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57 

Hind coxz not thus dilated, not grooved for the reception of the 
femora. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 1  



57. Front coxal cavities closed behind (Fig. 839). . . . . . . . . . . . . . . .  .58 
Front coxal cavities open behind (Fig. 840). . . . . . . . . . . . . . . .  .59 

58. Second anti third joints of tarsi lobed beneath; plate of hind cox= 
feeble; snlall pubescerlt beetles. (Bythrus, holarc.; Satorf st ia,  
pal earc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B Y T ~ R I D E  

Tarsi simple, not lobed; ocelli oftcn present; small, coarsely 
punctured beetles. (Derodbntus, Laricbbius, PeltBstica, 
holarc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DERBDONTIDB 

59. A n t e n n ~  with the last three joints much enlarged, forming a 
strong club; small or rather small, often scaly beetles. (Der- 
mBstes, AttBgenus, TrogodBrma, cosmop.; Anthrbnus, 
widcspr.; Cryptorh6palum1 neotrop., Austr.). (Figs. 809, 
829) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DERMESTIDE 

a. Head without frontal ocellus; mouthparts not covered. 
DERMEST~NB 

Head with frontal ocellus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 
b. Mouthparts not covered; anterior cose  strongly projecting, 

ATTAGENINE 
Mouthparts covered by the prosternurn or by the cox% and tro- 

chanters of the front legs. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . c  
c. Prosternum horizontal; hind cox% not reaching the side margins 

of the body, which is hairy or squamose. . . . . . . . . . . . . . . . . . . .  d 
Prostcrnum vertical; hind coxz reaching the ~ i d c  margins of the 

body; upper surface bare and glabrous. . . . . .  ORPHILINE 
d. Form oblong; posterior cox:e contiguous; upper surface with re- 

cunlhent hairs . . . . . . . . . . . . . . . . . . . . . . . .  MEGATOMINE 
Form short, round or short-oval; posterior cox= not contiguous. e 

e. Upper surface squamose; l-~cad with deep antcnnal grooves be- 
neath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ANTHRENINE 

Upper surface with stiff upright bristles; head without antcnnal 
grooves beneath . . . . . . . . . . . . . . . . . . . . . . . . . .  TRINODfNE 

A n t e n n ~  not cnpitate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .60 

60. Tarsi with a long, hairy pad (onychium) between the claws; tibia1 
spurs prescnt, small; moderate-sizcd or large, elongate beetlcs 
with prolnincnt porrcct head; antenne usual1 jr flabellate in the 
male, often with more than eleven joints. (SBndalus, widespr.: 
ZBnoa, ncarc.; Callirhipis, Indo-Au~tr., neotrop.; Rhipicera, 
Austr.) . (SAATD~LIDB, RI3IPICERIDA3, RIII PIDOC& R- 
ID&) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RHIPICERATIDE 

Onychium not developed, or very small; no tibia1 spurs; small, 
usually oval or cylindrical beetles with the head strongly de- 
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flexed. (Figs. 798, 830). (Sitbdrepa, Anbbium, cosmop.; 
Ernbbius, widespr.; Hadra>br6gmus, Lasiodbrma, widespr.; 
DorcLtorns, holarc.) . . . . . . . . . . . . . . . . . . . . . . .  A N O B ~ I D E  

61. First joint of tarsi very short and indistinctly separated from the 
sccond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 

First joint of tarsi distinct, when rarely very short, the first ventral 
. . . . . . . .  segment is not elongate and the head not deflexed. .64 

62. All the tibiz dilated and toothed externally; antenne more or 
less gcniculate, with a three-jointed club; head almost as wide 
as the prothorax; clypeus rounded on the sides; elytra not 
covering the tip of the abdomen; large beetles. (Syntblia, 
Mcx., Japan, India) . . . . . . . . . . . . . . . . . . . .  SYNTEL~IDE 

Tibiz not dilated or toothed. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .63 
63. First sternite elongated, always much longer than the second; 

antennz with a quite distinct, two-jointed club; srrlall elongate 
beetles with prominent head not covered by the prothorax. 
Powder-post beetles. (Fig. 832). (L$ctus, cosmop.); 

LYCTIDE 
First sternite not elongated; antennal club three- or four-jointed; 

head usually deflexed and protected by the prothorax; declivity 
of elytrs often too4hed or spined; elongate, more or less cylindri- 
cal beetles. (APATIDB)  . . . . . . . . . . . . . . .  BOSTR~CHIDE 

64. Hind coxz flat or oval, not prominent. . . . . . . . . . . . . . . . . . . . . .  .65 
. . . . . . .  Hind coxz prominent internally, more or less conical. .69 

65. Fourth joint of tarsi extremely short, not visible from above; 
small bcetlcs of rather bright colors. (Fig. 799). (Corynbtes, 
NecrBbia, cosmop. ; Pelbnium, widespr. ; Phyllob&nus, Or- 
thoplehra,  Am.; Epiphl&us, ncotrop.) . . CORYN~TIDE 

Fourth joint of tarsi not ahnormally short. . . . . . . . . . . . . . . . .  .66 
66. Fifth segment of abdomen conically produced, as long as the three 

preceding ones, elytra not conlplctcly covering the abdomen. 
(Scaphidium, Scaphosbma, eosmop.; Bae6cera, widespr.). 

SGAPHID~IDE 
Fifth abdominal segment not elongated, not conically produced. 67 

67. Antennze 11-jointed, with a solid club, consisting of three almost 
entirely fused joints; very small beetles, with tufts of golden 
hairs a t  the sides of the prothorax or beneath the body, living 
in ants' nests. (Thorictus, palaearc., ethiop.). 

THOR~CTIDE 
Joints of antennal club not thus fused, or a n t e n n ~  with fcwer . . 

joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 
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68. Trochanters attached to the internal margin of tlrc femora. (Fig. 
807). (Tillus, Opilo, Thaniksimus, widespr. ; Clbsus, Cyma- 
Lbdera, Hydnbcera, Am.; Trichades, holarc.). CLEBIDE 

Trochanters interstitial, i.e. attached to the base of the femora. 
(Fig. 831). (Ptinus, Gibbium, cosmop.; Mbzium, widespr.; 
Sphbricus, holarc.) . . . . . . . . . . . . . . . . . . . . . . . . . .  PT~NIDE 

69. Antenna. capitate, i.e. the last three joints forming a very abrupt 
club; elytra truncate; rather broad, sligl~tly metallic bectlcs. 
(Sphaerites, holarc.) . . . . . . . . . . . . . . . . . . . . . .  SPHER~ TIDE 

Antennz simplc, not clubbed. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .70 
70. Prothorax very large, oval, longer than the elytra; hind cox% 

very large, almost dividing the first sternite; antenna very 
short; hind legs grcatly thickened. Large beetles of burrowing 
habits. (HypocBphalus, neotro~.) . . .  HYPOGEPHALIDE 

Of a different conformation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .71 
71. Front cox= with a distinct side-piece (trochantin). (See couplet 

S6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Some D A S ~ T I D E  
Front cox= without trochantin; long narrow beetles. (LymBxy- 

lon, Melitt6mrmal widespr. 5 Hyleccktus, holarc., Austr.) 
(See couplet 55) LYMEXYLOATII!L!C. . . . .  LYMEX%?LIDE 

72. Front cox% flat, rounded or globular, small and not prominent. 73 
Front cox= conical, prominent, usually large. . . . . . . . . . . . . . .  .77 

73. Front cox% flat; elytra not longer than the prothorax, exposing 
five abdoirlinal segments; eyes absent; small flattened wingless 
beetles living as external parasit~s of heavers. (Fig. 833). 
(Platyps~l lus ,  holarc.). (ACREIOPTERA). 

PLATYBS~LLIDE 
Front cox= rounded or globular; not such bcetles . . . . . . . . . . . .  .74 

74. Last joint of tarsi not excessively lengthened; tarsal claws not 
enlarged . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 

Last joint of tarsi grcatly lengthened; tarsal claws very large; 
first three sternites connate; small, aquatic bectles. (Pse- 
p h h u s ,  Am.; Psephbnops, Tychepsephbnus, neotrop.; 
Metaeopsephbnus, holarc.) . . . . . . . . . . . . . .  PSEPHENIDE 

75. Frosternum prolonged behind into a process which is received in 
a notch in thc rnesostcrnum; prothorax loosely attached to the 
1rresot21oras. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76 

Prosternum without such a. bacl<wardlg directed process; c j  es very 
small or wanting; rare, rniuute beetles living in the ncsts of 
rodents. (Leptinus, holarc. ; Leptinillus, ncarc.). 

LEPTIMIDE 
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76. Labrum fused with the clypeus; antennz distant a t  base; tibial 
spins well developed. (Fig. 835). (CGbrio, pa l~arc . ;  Scapto- 
lbnus, Am.; Cebriorhipis, Indo-malay) . . C E B R I ~ N I D E  

Labrum free; tibial spurs very weak. (Plast6cerus, Am.; Phylll6- 
cerus, palzearc.; EuthysLnius, Aplkstus, ncarc.). (I'HYLLO- 
C ~ K I D B )  . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLASTOC~RIDE 

77. Abdomen with six steri~ites . . . . . . . . . . . . . . . . . . . . . . .  .,. . . . . .  .78 
,4bdomen with seven or eight stcrnites. (MALACODERMATA, 

CANTHAR~IDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .go 
78. Fifth segmcnt of abtlomen conical, as long as the three prcceding 

segnients together, the sixth minute. (See couplet 66). 
SCAPHID~ IDIE 

Fifth segment not conical nor excessively lengthened. . . . . . . . .  .79 
79. Hind cox% grooved for the reception of the femora; tarsi with a 

prominent hairy pad between the claws. (See couplet GO). 
RHIPPCERATIDE 

Hind cox= simple, not grooved. . . . . . . . . . . . . . . . . . . . . . . . . . .  .80 
SO. Hind coxz flat, not prorninent, covered by the femora in repose; 

first joint of posterior tarsi usually very short and indistinct. 81 
Hind cox* prominent, a t  least internally. . . . . . . . . . . . . . . . . .  .82 

81. Tarsi with the fourth joint of normal size; pronot,urn continuous 
with t,he propleura. (See couplet 68) . . . . . . . . . .  CLERIDIE 

Tarsi with the fourt,h joint very small, indistinct; pronoturn scpa- 
rated fro111 t,he pleura by a marginal line. (See couplet 65). 

CORYNETIDE 
82. Hind coxz widely separated. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .83 

Rind coxcr n.pproxirnat,ed or contiguous . . . . . . . . . . . . . . . . . . . .  .S4 
83. Eyes absent. (See couplet 84) . . . . . . . . . . . .  :I few S~LPHIDE 

Eyes present, coarsely granulated; sma,ll, more or less ovate, 
brown heetles. (Scydm%nus, cosmop.; Euc6nnus, Stenich- 
nus ,  widespr.; Leptomkstax, CephLnium, Netiraplaes, 
palaarc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCPDMEMIDE 

84. Tibial spurs large; nntennz gra,sdally thickened or clavate; hind 
tarsi sleatler, not widened. Carrion-beetles. (Figs. 773, 776, 
803, 804, 806). (Silpha, CLtops, P tomt~phsgus ,  witiespr.; 
Bath?scia, pa , l~arc . ;  NecrBp,horus, nearc.; Litdes, holarc.). 
(Including CA T ~ P A Y I D & ,  LIODIDE, ,4A11SOTOMID&, pt.). 

S~EPHIDE 
Tibia1 spurs srrlall or indistinct. . . . . . . . . . . . . . . . . . . . . . . . . . .  .85 

85. Front cox= with a distinct side piece (trochantin); rather small, 
usually soft-bodied species. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .86 

Front cox= without trochantin. . . . . . . . . . . . . . . . . . . . . . . . . . .  .87 



86. Body with extensible vesicles. (Malthbdes, Malhchius, holarc.; 
C6llops, nearc.) . . . . . . . . . . . . . . . . . . . . . . . .  MALACH~IDB 

Body without extensible vesicles. (Mhlyris, widcspr. ; Dlsytes, 
holarc., neotrop.; Haplocnbmus, palzearc;; Rhldalus, ncacrc.; 
Astj+lus, neotrop.). (Including RIIADALIDB, (MELYR- 
IUB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D A S ~ T I D I E  

87. Epimera of nletasternum distinct; maxillary palpi simple; body 
more or less ovate. (Brathinus, nearc.) . . . .  BRATW~NIDIE 

Epimera of snetasternum not visible; body elongate. . . . . . . .  .8$ 
88. Elytra shortencd, exposing several of the abdominal scgmcnts; 

very smell species; maxillary palpi simple in both sexes. (Mi- 
cromhlthus, holarc.) . . . . . . . . . . . . . .  MICROMALTHIDB 

Elytra entire; maxillary palpi of the male flabellate. (Hyleccetus, 
. . . . . .  holarc., Austr.). (See couplet 71) Some LYMEX?LIDE 

89. Antennrc: ten- or eleven-jointed, not abruptly capitate and not 
received in cavities; tarsi usually with more than three joints. 
(Fig. 820). (Philbnthus, Stbnus, Alebchara, Homalbta, 
Oxptelus, Lathrbbium, Tach?porus, QuGdius, widespr.; 
Staphylinus, holarc., ncstrop.) . . . . . .  STAPHYL~NIDIE 

a. Antennrc: inserted lapon the front, near the inner margin of eyes .b  
. . . . . . . . .  A n t e n n ~  inserted on the anterior margin of the head. c 

. . . . . . . . . . . . . . . .  Antennze inserted under the sides of the front. d 
b. Posterior coxrc: large, contiguous; antennae not terminated by a 

.......................... distinct club. ALEOCMAR~NB 
Posterior cox% small, widely separated; antennz terminated by a 

distinct club. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  STENiNIE 
c. Antennze approximate; prostcrnum developed in front of the 

anterior cox=. . . . . . . . . . . . . . . . . . . . . . . . .  xANTHOLIN~NE 
Antennze distant; prosternum not developed in front of the an- 

terior cox=. . . . . . . . . . . . . . . . . . . . . . . . . . . .  STAPNYLPN~NE 
d. Prothoracic spiracles conspicuous on removing the front coxze. . e 

Prothoracic spiracles difficult to perceive on account of the promi- 
nence of the sides of the prothorax. . . . . . . . . . . . . . . . . . . . . . .  . g 

e. Posterior cox% transverse. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 
Posterior coxae triangular, prominent; antennze capillary and 

verticillate-pilose. . . . . . . . . . . . . . . . . . . . . . .  H A B R O C E R ~ N A ~  
f. Antennae filiform, not verticillate-pilose. . . .  TACHYPOR$!TZ 

A n t e n n ~  capillary, verticillate-pilose. . . . . . .  TRICHOPHYINIE 
g. Anterior cox= conical. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  h 

Anterior coxa linear, transverse. . . . . . . . . . . . . . . . . . . . . . . . . . .  o 
h. Anterior cox& short. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . i  

Anterior cox= large, prominent. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  j 
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i. Tarsi two-jointed. . . . . . . . . . . . . . . . . . . . . . .  LEPTOTPPHLINE 
Tarsi four-jointed. . . . . . . . . . . . . . . . . . . . . . . . .  EVESTHETINE 

j. Vertex without occlli. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  k 
Vertex with two ocelli. . . . . . . . . . . . . . . . . . . . . . . . . . .  OIMALI~NE 

k. Last joint of labial palpi dilated, very large, crescent-shaped. 
QXYPOR~NE 

Last joint of labial palpi not, or not strongly, dilated. . . . . . . . .  . l  
1. I'ostcrior coxze conical. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m 

Posterior coxze transverse. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n 
m. Palpi with the last joint very small, subulate. . . . .  PEDER[NE 

Palpi with the last joint equal to the preceding. . PINOPHILINE 
n. Posterior trochanters small, one-fifth the length of the femora; 

. . . . . . . . . . . . . . . . . .  head with a, distinct neck. O X Y T E L ~ N E  
Posterior trochanters large, one-third the length of the femora; 

. . . . . . . . . .  head without a distinct neck. PHL(EOCHARINE 
o. Vertcx without ocelli; elytra covering the greater part of the body. 

PROTEININE 
Vertex with one ocellus; elytra only slightly surpassing the meta- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  sternurn. PHLCEOBIPNE 
Antennze nine-jointed, with a very abrupt club, received in 

cavities on the undcrside of the prothorax; tarsi thrce-jointed; 
body rather short, the elytra with several acutely elcvated 
longitudinal ridges. (Micropbplus, Kalissus, nearc.). 

MIGROPEPLIDE 
90. Middle coxze distant; epipleure wanting; elytra nsually with a 

reticulate sculpture; no phosphorescent organs; usually flat 
beetles, widened behind and often with a bold color pattern. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Fig. 778) L ~ G I D E  
Middle coxze in contact; epipleurze distinct; elytra not reticulate, 

rarely greatly reduced in size . . . . . . . . . . . . . . . . . . . . . . . . . . .  .91 
91. Antcnnze inserted a t  the sides of the front, before the eyes. . .  .92 

A n t e n n ~  inserted on thc upper part of the front or a t  the base 
of its anterior lobe; phosphorescent organs often present. .R4 

92. Maxillary palpi flabellate; elytra very short; hind wings with 
a series of radiating veins; eyes almost meeting on the front. 

. . . . . . . . . .  (Atractbcerus, widespr.). ATRACTOCERIDE 
Maxillary and labial palpi simple, rarely greatly enlarged; elytra 

usually completc and the hind wings with norrnal venation. .93 
93. Maxillary and labial palpi enormously lengthened, the last joint 

nearly as long as the antcnnllc; slendcr, depressed species with 
thc elytra extending to the middle of the abdomen (female). 
(Telegehsis, N. Am.) . . . . . . . . . . . . . . . . . .  TELEGEUSIDE 
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Maxillary and labial palpi normal; elytra usually complete. Fe- 
male usually larviform. (Drilus, HalacogLster, palxarc.; 
Sel&sius, cthiop.; Phrixothrix, ncotrop.; Maramia, Persia; 
Driloc6phalus, neotrop.). (Including RARUMXIDB). 

DR~LIDE 
94. Head more or less completely covered hy the prothorax; cpistcrna 

of metatlzorax not sinuatc on the inner side. (Luciola, wide- 
spr.; Lucidata, Photlnus, Photaris, Am.; LLmpyris, pal- 
=arc., ethiop.; Lamprbcera, ncotrop.; Rhagophthiilmus, 
As.). (Including IilIAGOPXITXIALMIDB). . LAMPPRIDE 

Head not at all covered by the prothorax; episterna of metathorax 
sinuate on the inner side; antcnnz of male sornctimcs flahel- 
late. (CLntharis (= Teliphorus), wldespr.; Podgbrus, holarc.; 
Chaulibgnathus, Am.). (Including PHEArGVDID&) (TEL- 
EPH~RIDB) . . . . . . . . . . . . . . . . . . . . . . . . .  CANTHARIDE 

95. Tarsi four-jointed on all pairs of legs (front ones three-jointed in 
males of some Mycetophagid~) . . . . . . . . . . . . . . . . . . . . . . . .  .96 

Tarsi with three joints or less. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I09 
96. Wings fringedwith long hairs; very small, highly convex beetles. .97 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wings not fringed. .99 
97. Hind cox% in contact, with plates at least partially covering the 

femora.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CLAMBIDE 
Hind cox= distant, transverse, not laminate. . . . . . . . . . . . . . . .  .98 

98. Third joint of tarsi small, concealed in the bilobetl second joint. 
(SLcium, cosmop.; Cor4lophus, Orth6perus, holarc.; ~ r -  
throlips, widcs~r.). (COR YLO PHXDB, CL Y PEAXT&RID&) 

ORTHOPERIDE 
First three joints of tarsi subequal, each bilobed. (Phaenoc6- 

. . . . . . . . . . . . . . . . . .  phalus, Japan) PHENOCEPHALIDE 
. . . . . . . . . . . . . . . . .  99. Abdominal sternites all free and movable. . lo0 

. . . . . . . . . . . .  Sternites one to four firmly united, immovable. .I07 
100. First tarsal joint greatly dilated, overlapping the very minute 

second and third joints and a part of the long fourth joint; 
minute elongate beetles with costate elytr?. (Fig. 836). (Mon- 
Bdus ( = Adinzerus), neotrop.). (ADIMERIDB). 

MONCEDIDE 
First tarsal joint not thus dilated. . . . . . . . . . . . . . . . . . . . . . . .  .I01 

101. Front cox= transverse; minute fungus-beetles (CybocBphaIus, 
widcspr.). (See couplet 118). 

Tribc CYBOCEPH~LINI of the NITID~LIDE 
Front cox% not transverse. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  102 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  102. Front cox% globose. . lo3 
Front cox= oval. (If conical, cf. Corynetidz, couplet 81). . . lo5 

103. Tarsi slender, third joint distinct, but shorter than the second; 
very small species. (If the checks bear projections, see Sil- 
vanidae, couplet 52; or Cucujidae, couplet 52, if the body is 
greatly flattened). (Pig. 817). (Mycetha, holarc., ethiop. ; 
Rhanis, nearc.; Libsthes, palzarc.) . .  :. . . .  MYCETLEIDLE 

Tarsi more or less dilated and spongy beneath; more or less 
elongate beetles with bard body and strongly clubbed antennce; 
usually moderate-sized or large spccies . . . . . . . . . . . . . . . . . .  .I04 

104. Front coxal cavities closed; nlctathoracic epimera separated by 
a distinct suture; body elongate oval. (Triplax, widespr.; 
Erbtylus, Bgithus,  Brachysphhnus, Mycotrbtus, neo- 
trop.; Tritoma, holarc.; Cyrtom6sphus, Indomal.). 

EROT~LIDIE 
Front coxal cavities open; metathoraric epi~ncra not separated; 
body elongate, slender. (Fig. 834). (Langhria, Acropter6xys, 
Am.; AdanLstus, pal~arc.,  Indomal.; Doubled%ya, Indomal.). 

LANGUR~IDE 
105. Front coxce almost in contact, prosternum more or less mem- 

branous, not visible between them; antcnnce ninc-jointed; small, 
convex, roughly sculptured beetles. (Georfssus, widespr.). 

GEOR?SSIDLE 
Front coxae well separated by the horny prosternurrl. . . . . . .  106 

106. Read more or less concealed by the projccting prothorax; last 
joint of tarsi usually very long; body cylindrical. (Cis, cosmop.; 
Ennekthron ,  HendecBtomus, holarc.; Rhopalo,d6ntus, 
palaearc.; Orhphius, palzarc., Austr.). (CIOIL)&, CP;SIL>B). 

C~IDPE 
Head free, not covered by the prothorax; body oval, depressed, 

pubcsce~t. (LitLrgus, widespr.; Mycet6phagus, holarc.). 
(TRITOMIDB) . . . . . . . . . . . . . . . . . . .  MHCETOPHAGIDE 

107. Antennce tl.iicliened, with a two- or three-jointed club; t i b i ~  
simple, not dilatcd or spinose; not aquatic. . . . . . . . . . . . . .  .I08 

Antennzc with a largc serrate, seven-jointed club (Fig. 812) ;front 
and middle tibiae dilated and armed with rows of spines; small, 
subaquatic beetles. (Heterbcerus, cosrnop.; Lit6rimus, Mi- 
cillus, pal~arc.)  . . . . . . . . . . . . . . . . . . . .  HETEROC~RIDLE 

108. Antennzc inserted undcr a distinct frontal ridge; front cox= dis- 
tant from the mesosternurn. (Colfdium, Aulbnium, Cbrylon, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  widespr.) COLYD~IDE 
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Antennae inserted on the front; front coxz incloscd behind by the 
mesosternum. (Murmidius, Bothrideres, Mych6cerus, 
holarc.). (Including BOTHRID~RIDB)  . . M U R M I D ~ D ~ ~ E  

109. Tarsi three-jointed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I10 
Tarsi with less than three joints. . . . . . . . . . . . . . . . . . . . . . . .  .I19 

Figs. 837-845. Coleoptera 

837. Cylindrosella (Fouts). 
838. Epilachna, head from above (Silvestri) Coccincllid~. 
839. Prosternum of bectle, showing coxd cavities separated and closed behind 

(Wickham). 
840. Prosternum of beetle, showing coxal cavities separated and open behind 

(Wickham). 
841. Prosternum of beetle, showing coxal cavities conflucnt and opcn behind 

(Wickham). 
842. Epilachna, head from below (Silvestri) Coccinellid~. 
843. Epilachna, hind lcg (Silvestri) Coccinellidze. 
844. Coccinella. Coccinellidsc. 
845. Tenebrio (Girault) Tenebrionidze. 

. . . . . . . . . . . . . . . . . . . . . . . . .  110. Wings fringed with long hairs. .I11 
Wings not fringed, or a t  most with a short fringe. . . . . . . . . .  . I13 

111. Abdomen with only three stcrnites. Very small, highly convex 
. . . . . . . . . . . . . .  bectles. (Sph&rius, holarc.) SPHBR~ID~E 

Abdomen with six or seven sternites. . . . . . . . . . . . . . . . . . . . .  ,112 
112. Antennae slender, nine- to eleven-jointed, with wliorls of long 

hairs; very rninutc, shining beetles, usually fountl on foliage. 
(Ptilium, TrichC~pteryx, PtinBlla, Acr6$-ichis1 palzarc.; 
Am.; Limul6des1 Am.). (TRICHOPTEl2 Y G I D B ) .  

PTIL~IDB 



Antennz short, eight-jointed, thickened apically; very small, 
ovate, aquatic beetles. (Hydr6scapha, holarc.). 

HYDROSC~PHIDB 
113. Second joint of tarsi dilated; the third joint consisting redly of 

two joints, the small, true third joint being f~lsed with the base 
of the last joint, which thus appears as the third. . . . . . . . .  . l l 4  

Second tarsal joint not dilated. . . . . . . . . . . . . . . . . . . . . . . . .  . I15 
114. Tarsal claws usually dilated or toothed a t  the base; first sternite 

with cixrved coxal lines; mesothoracic epimeron triangular; 
small, rounded, convex usually brightly spotted beetles. "Lady- 
birds." A large widespreadfamily. (Coccinglla, Chil6coris, 
Hippodamia, Scgmnus, Adalia, HyperLspis, Megilla, 
~ n a t i s ,  EpilLchnal. (Figs. 838, 842, 843, 544). (Including 
CERAsOMMATIDIID&) . . . . . . . . . . . . .  COCCINELLIDB 

Tarsal claws simple; first sternite witllout coxal lines; meso- 
thoracic cpimeron quadrangular; small oblong or oval beetles, 
often with a striking color pattern, usually living in fungi. 
(End6mychus, widespr.; Lycoperdina, holarc.; Aphorista, 
nearc.; Epipocus, R h i m b u s ,  Am.; ~ m p h i x ,  neotrop.; 
Sphaerosbma, pal =arc. ; Amphist6rnus, Indomal.). 

EMDOMPCHIDB 
115. Elytra entire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,116 

Elytra truncate, exposingthe last ak~dominal s c r c t  . . . . . .  ,115 
116. Body broadly oval, convcx; prothorax much widened behind; 

first thrce tergites more or less connate; very small beetles. 
(Aphaenoebphalus, As.; Discolbpa (= Noti6phygus), neo- 
t r y . ,  Afr.). (APHBNOCEPIIALIDB, PSE:riDOCORY- 
LOPIIIDB, IVOTIOI'II?(:IDB) . . . . . . .  DISCOLOMIDB 

Body more elongate, thc prothorax narrower, not widened be- 
hind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  117 

117. Abdoirlinal sternitcs all free; wings with a short fringe of hairs 
(Fig. 808). (Cortickria, widespr.; Melanophth&lma, cosmop.; 
Latridius, Gartxjcere, holarc.; Enicmus, holarc., Aixstr.). 

LATHRID~IDZE 

a. Last tlrree or four joints of the a n t e n n ~  separately thickened, 
spindle-shaped, and set with long curved hairs. DASYCER~NIE 

Anten~ar without long hairs a t  apex. . . . . . . . . . . . . . . . . . . . . . . . .  b 
b. Antcrior coxal cavities closed behind. . . . . . . . . . . . . . . . . . . . . . . .  c 

Anterior coxal cavities open behind. . HOLOPARAMEC~NB 
c. Anterior cox= separate; head longer before the eyes; elytra often 

carinatc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LATHRIDI~NIE 
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Anterior cox= contiguous; head shorter bcforc the e.yes; eLytra 
never carinate . . . . . . . . . . . . . . . . . . . . . . . .  CORTICARIINIE 

Basal three sternites connate. (See couplet 108). 
A few COLYD~IDIE 

118. Front cox= subtransverse; maxillze with a single lobe. 
Tribe SMICRII'TINI of the N I T I D ~ E I D ~ E  

Front coxz small, rounded; maxillz hilo1)cd; sma,ll flatt,ened bark 
beetles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MONOTQMIDIE 

119. Tarsi two-joint,ed; antennx eleven-jointed; metasterrirlm very 
long; very snrall, elongat,c beetles, with the elytra oval. (Jacob- 
sanium, Alma.tr;t) . . . . . . . . . . . . . . . . . . . .  JACOBSON~IDIE 

Tarsi consisting of a single joint: a n t e n n ~  four-jointed; meta- 
stcrnum not greatly elongated; very small, Ir~roaci species. 
(Cyath6cerus, neotrop.). (If both elytra and wings are want- 
ing and body larviforw, see couplet 198) . . CYATHOCERIDIE 

120. Frontal coxal cavities closed behind (Fig. 839) . . . . . . . . . . . .  121 
Frontal roxal cavit,ies open behind (Fig. 840) . . . . . . . . . . . . .  .130 

121. Tarsal claws simple. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I22 
Tarsal claws pectinate; usually elongate, convex, rather soft 

bodied anti often thinly silky-pubescent beetles of small or 
moderate size; prothorax widened behind. (AllBcula, cosmop.; 
Hyment~ms ,  palzarc., Am.; Cistbla, widespr.; Cteniopus, 
palzcarc.; Loph6poda, Am.). (ALLEC~~IDB) . CISTELIDE 

122. Ventral segments (abdorilinal sternites) all freely movable. (If 
the mcsosternum is carinate, compare some rare Silphidz, 
couplet 84) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .123 

First two to four ventm.1 segments more closely joined together, 
more or less fusetl or immovable . . . . . . . . . . . . . . . . . . . . . . .  .127 

123. Antennz I 1-jointed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I24 
Antennz 10-jointed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I26 

124. Prothorax cylindrical; small, soft-bodied beetles with long, 
slender antennz and protruding eyes; elytra not completely 
covering the abdomen. (Pbtria, pa l~arc . )  . . . .  PETR~IDE 

Prothorax not cylindrical. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,125 
125. Prothorax qaadra.tc, not wider than the head; narrow-bodied 

bcctles. (If body is greatly flattened, compare malcs of some 
Gac!ljidze, couplet 52, and Silvanidze, couplet 52). (Elkcatis 
(=OtAnius), widespr.; ~ b a b a ,  ne:irc.). (OTHNIIDB) .  

ELACATIDB 
Prothorax greatly expanded a t  the sides, much wider than the 

head. (Nilis, ncotrop.) . . . . . . . . . . . . . . . . . . . .  NILI QNIDIE 
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126. Elytra entire; srnall convex beetles. (Sphindus, holarc.). 
SPH~NDIDE 

Elytra truncate, exposing the pygidium; small, flattcned beetles. 
(See couplct 36) . . . . . . . . . . . . . .  Males of RHIZOPH~~GIDE 

127. Five ventral segments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,128 
Six ventral segments, the first two immovably united; small black 

beetles. (EurystG!hus (=Bgialites), nearc., Cali. to Alaska, 
Persia). (BGIALITIDB) . . . . . . . . . . . . .  EURYSTETHIDIE 

128. Penultimate joint of tarsi spongy pubescent beneath; front coxze 
prominent; slender, elongate, usually hairy, soft-bodied species, 
somctinles of rnetallic color. (LBgria, widespr.; ArthromBcra, 
holarc.; Statira, Am.; Nemostira, Mr., Indomal.). 

LAGRIIDE 
Penultimate joint of tarsi not spongy pubescent beneath; front 

cox= short, not projecting from the cavities. . . . . . . . . . . . .  . I29 
129. Antennze filiforrn or gradually clavate, the joints usually more or 

less bead-like, not concealed under the sides of the head; beetles 
of variable form, oval, elongate, or even pedunculate; usually 
hard-bodied, black or dark colored; modcrate, large or small 
species. (Figs. 845, 846). A very large and widely distributed 
family. (TenGbrio, Strongflium, MBlops, BlBps, dsida, 
Bolit6phagus, Diapbris, Elebdes, Epitragus, Nyci%bates, 
Platfdema, Z6pherus1 Tentfria, Tribblium, VeracLnth?). 
(Including HE~OPIDB,  OPATRIDB, PIMELIIDB, BLAP- 
ID&, DIA PERIDB) . . . . . . . . . . . . . . . .  TENEBRI~NIDE 

Antennx? strongly clavate, more or less completely concealed be- 
neath the sides of the head, with large two-jointed club, genicu- 
Iatc a t  the base, with the first joint very long; middle tarsi some- 
times four-jointed, very small, oval, flattened beetles living in 
ants' nests. (Cossyph6des1 Cossyphodites, ethiop.; Cossy- 
phodinus, India) . . . . . . . . . . . . . . . . . . . .  COSSYPH~DIDE 

130. Antennze geniculatc; elytra truncate behind, exposing -two ab- 
dominl~l tergites; srrrall, oval, hard-bodied species. (Acritus, 
uidespr.). (See couplet 46) . . . . . . . . . . . .  A few HIST&RIDE 

Antennze not gmiculate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131 
131. Head not strongly or suddenly narrowed or constricted behind 

the eyes; tarsal claws sinlplc or cleft. . . . . . . . . . . . . . . . . . . .  .132 
Head strongly and suddenly constricted behind the eyes; if more 

gradually narrowed, the tarsal claws are pectinate. . . . . . . .  .I38 
132. Middlc coxx not noticeaI>ly prominent. . . . . . . . . . . . . . . . . .  .I33 

Middle coxze very prominent, contiguous; prothorax without 
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latcral margin; penultimate joint of tarsi dilatcd and with a 
dense brush of hairs beneath; slender, soft-bodied species. 
(Nackrda, Asclbra, Sessinia, widcspr.; CLlopus, Xanthr6- 
chroa, holarc.; ~ x a c i s ,  Am.; CEdBmera, palzarc.). 

(EDEMERIDE 
133. Antennx. received in grooves on the underside of the prothorax; 

small, oval, flattened beetles with the hcad partly concealed 

Figs. 846-853. Coleoptera 

846. Eleodes (Hyslop) Tenebrionidz. 
847. Phyllophaga (Forbes) Mclolonthidz. 
848. Mordellistena. Mordellidz. 
849. Epicauta (Bruner) Meloidz. 
850. Goliathus (Westwood) Cctoniidz. 

in the, prothorax; legs retractile. (Mon6mma, widespr.). 
( M O N O M M I D B )  . . . . . . . . . . . . . . . . . . .  MONOMMATIDE 

A n t e n n ~  free, not received in grooves. . . . . . . . . . . . . . . . . . .  ,134 
134. Prothorax with a sharp lateral margin. . . . . . . . . . . . . . . . . . .  .135 

Prothor:tx not marginal laterally, narrowed behind, its disk 
without impressions. (Myctbrus, Sphaeristes (=$'al@ngus), 
Lissodkrma, widespr.; Pftho, holarc.). (SBLPlArGIDB). 

P ~ T H I D E  
135. Epimera of mesothorax not reaching the cox%, the coral cavities 

entirely surrounded by the stcrna (males of a few genera). (See 
couplet 54) . . . . . . . . . . . . . . . . . . .  CRYPTBPHAGIDB, part 

Epinlcra of mesothorax attaining the cox*. . . . . . . . . . . . . . .  .I36 
136. Metasternurn long; epirnera of metathorax visible. . . . . . . . .  .13 7 



Metasternum quadratc, cpimera of metathorax coyered. (Males 
of a number of genera (see couplet 52) . . CUCUJIDE, part 

137. Prothorax widened toward the base, its disk with basal impres- 
sions; tarsal claws sometimes cleft or appendiculate; elongate or 
broadly oval species. (Orchbsia, Phlceotrgia, SerropLlpus. 
widespr.; TetrLtoma, Mallbmenus, MelLndry?, ~ s p h y a ,  
holarc. ; PBnthe, palaearc., Indomal.). (SERROPALPIDX). 

MELANDRPIDE 
Prothorax narrowed behind and in front, the sides rounded or 

toothed; without basal impressions; tarsal claws simple; man- 
dibles very large and powerful, porrect. Very large, elongate 
beetles. (Trictenbtoma, Ind., E. Ind.; Autbcrates, So. As.). 

T R I C T E N O T O M I D E  
138. Hkad prolonged bchind and gradually narrowed; prothorax not 

margined a t  the sides, as wide as the clytra a t  base; tarsal 
claws pectinatc, with a large appendage at  base; medium-sized 
slender beetles. (CephLloon, holarc.; Typi t ium,  nearc.; 

. . . . . . . . . . . . . . . . . . .  Sponidium, pal~arc.)  CEPHALQIDE 
. . . . . . . . . . . . . . . . . . . . . . .  Head suddenly narrowed behind. ,139 

. . . . . . . . . . . . . . . . . .  139. Prothorax with a sharp lateral margin. .I40 
Prothorax rounded on the sides, without a sharp lateral mar- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  gin 142 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140. Antennae filiform ,141 

Antennrx: pectinate (male) or subserrate (female); tarsal claws 
serrate or toothed; elytra covering the abdomen. (Evanibcera, 
palaearc., Austr.; Pelecbtoma, holarc.). 

Tribe EVANI~CERINI of R H I P I P H  G R I D  E 
141. Hind coxae modcrate or large, flattened; front coxae without 

trochantin; hekd placed vertically against the thorax; tarsal 
claws simple, or cleft and pectinate; body usually conically 
narrowed behind, the abdomen often prolonged and pointed a t  
tip; snrall pubescent beetles. (Fig. 848). (MordBlla, Mordel- 
listbna, AGspis ,  cosrnop.; Tombxia, widespr.; Tblida, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  palxarc.) M O R D ~ L L I D E  
Hind cosae transverse; front cox= with trochantin; body not 

greatly narrowed behind; tarsal claws simple. (ScrLptia, cos- 
mop.; Trotornmidea, Trotbmma,  pal~arc . ;  EvLlces, nco- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  trop.) S G R A P T ~ I D I E  
142. Base of prothorax narrower than the elytra. . . . . . . . . . . . . . .  .I43 

Base of prothorax as wide as the elytra; I~ody broad, much 
narrowed behind; elytra usually shortened and narrowcd be- 
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hind; a n t e n n ~  pectinate in the male, often serrate in the female. 
Fema,les sometimes nluch degenerate or even hsviforn~. (Pele- 
cotombides, Rhipidius, widespr.; Macroslagon, cosmop.; 
Rhipiphorus, holarc.; Myodites, neotrop.). 

RHIPIPH~RIDE 
143. Hind cox% transverse, not promincnt; tarsal claws usually 

simple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144 
Hind coxz large and prominent. . . . . . . . . . . . . . . . . . . . . . . . .  .I46 

144. Eyes more or less emarginate; bind coxz contiguous or ncarly 
so . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 

Eyes elliptical, entire, rather coarsely granulated; hind coxre 
usually well separated. (dnthicus, Tomciderus, cosmop.; 
Notijxus, Formicbmus, Endbmia, widespr.; Lembdes, 
Austr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A N T H ~  CIDE 

145. Head constricted far behind the finely granulated eyes. (Ma- 
crltria,  cosmop.; Pedilus (=Corphyra), StsreopBlpus, hol- 
arc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PED~LIDE 

Head constricted just behind the coarsely granulated eyes; tarsi 
apparently wit11 4-, 4, 3 joints, as the penultimate joint is ex- 
tremely minute; first two ventral scgments immovably united. 
(Hylciphilus (=EGglenes, =Aderus), cos1nop.j Sfzeton, 
Austr.). (XYLOPfZILIIlA3, E UGLENID~, ilDERIDB). 

HYLOPH~LIDE 
146. Tarsal claws simple; head horizontal; a n t e n n ~  serrate, often 

pectinate in the male (Fig. 797); body flattened; moderate-sized 
beetles. (Dendrbides, Schizbtus, holarc.; Pyrcichroa, pal- 
=arc.; Pseudopyrcichroa, palzarc., Indomal.). 

P Y R O C H R ~ I D E  
Tarsal claws toothed or cleft; head deflexed, with the front verti- 

cal; elytra sometimes shortened; body plump, usually more 
or lcss cylindrical; moderate or large beetles (Fig. 849). Blister 
beetles. (Epicahta, Lf t ta  (=Chntharis), MBloe, Nemci- 
gnatha,  Cissites, widespr.; Zoniqes, cosmop,; Macrcibasis, 
Am.; Hcirnia, ncarc.). (CA~VTHARIDLE, L YTTIIIA). 

M E L ~ I D E  
147. Submentum pedunculate; ie .  the mentum supported at its base 

by a narrow portion or peduncle; antennz eleven-jointed, ser- 
rate, rarely pectinate; head prolonged into a broad muzzle; 
antennze and body usually puhcscent; clytra shortened, expos- 
ing the pygidiurn. (Fig. 853). Pea and bean weevils. (Myllbris 
(=BrGchus, =Licria), cosmop.; Spermciphagus, Pach$merus, 
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widespr.; Pseudopach$merus, neotrop.). (BR ~ C H I D B ,  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LARID&) MYLABRIDE 

Submenturn not pedunculate; head not prolonged into a broad 
beak; : ~ n t e ~ m z  rarely distinctly serrate, occasionally with more 
than eleven joints, usually filiform or moderately thickened to- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ward apex ,148 

Figs. 851-853. Coleoptera 

851. Elaphidion (Forbes) Ceramnbycid~. 
852. Acanthophorus (Gallan) Prionidae. 
853. Mylabris (Felt) Mylabridzc. 

148. A n t e n n ~  usually long or greatly developed, frequently inserted 
on frontal prominences; front often vertical, large and quadrate; 
pronotum rarely margined; tibia1 spurs well developed; usually 
rather large, elongate or oblong beetles with parallel sides and 

. . . . . . . . . . . . . . . . . .  pubescent upper surface. Longicorns .I49 
Antennz moderate or short, not inserted on frontal prominences ; 
front small, oblique, sometimes greatly inflexed; prothorax 
most frequently margincd; tibia1 spurs usually wanting; small 
or of moderate size; body usually glabrous above and oftcn 
very brightly colored or metallic; rather oval in form. Leaf- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  beetles.. 151 
149. Prothorax sharply margined a t  the sides which commonly bear 

teeth or spines; labrurn connate; front cox= strongly transverse; 
inner lobe of maxillz very small or obsolete; large or very 
large, considerably flattened, usually brown or black beetles. 
(Fig. 852). (Prihus,  holarc.; Yacrbtoma, wiclespr.; MBllo- 
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don, Orthosbma, Am.; Derancistrus, PyrBdes, neotrop.) . 
PRI ONIDB 

Prothorax vcry rarely margincd at the sides; labrum frec; front 
coxze rounded, rarely strongly transverse; inner lobe of max- 
illze more or less well developed; antcnnze never pubesceilt. . l50 

150. Front tibiae obliquely grooved on the inner side; front cox* never 
transverse; last joint of palpi usually pointed. (Fig. 791). 
(Mon6chamus, Obbrea, widespr.; SapQda, holarc.; Dorc&- 
dion, palzarc.; Oncideres, Am.; TetraBpes, nearc.; Bat6- 
cera, Afr., Austr. ; Tragocbphala, Afr. ; Platyomijpsis, Austr.). 
(Including BATOCERIDAY) . . . . . . . . . . . . . . . . . . . .  LAMISIDE 

Front t i b i ~  not groovcd; last joint of palpi never acute at tip; 
antennz pubescent. (Fig. 851). (Lepthra, Callichrbma, Xy- 
lGtrechus, widespr.; Acm%ops, Stranghlia, Phyrnattides, 
Rhhgium, Lepthra, holarc.; Ebhria, Elaphidion, Cyllbne, 
Am.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CERAMBPCID~E 

151. Mouth placed anteriorly, the front normal; head porrect or 
vertical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152 

Mouth inferior, the anterior part of the front prominent, so that 
the mouth is confined to the underside of the head and is small, 
hidden or nearly so. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I64 

152. A n t e n n ~  widely scpltrated at the base; elytra of hard texture. 153 
Antennz generally closely approximate at base, not widely sep- 

arated; elytra more or less soft in texture. . . . . . . . . . . . . . . .  ,163 
153. Intermediate abdominal sternites not narrowed medially, the 

pygidium not exposed behind the elytra . . . . . . . . . . . . . . . .  .I54 
Intermediate abdominal sternites narrowcd medially, the pygi- 

dium usually exposed, declivous . . . . . . . . . . . . . . . . . . . . . . .  .I58 
154. Prothorax rounded on the sides, without distinct lateral margin; 

head produced, the eyes prominent; prosternum very narrow. 155 
Prothorax with a distinct lateral margin (if rarely not margined, 

the antennz are usually short, with the terminal joints trans- 
verse and more or less serrate); hcad not produced, the eyes 
not prominent; prosternum broad. (If a n t e n n ~  are strongly 
clavate, compare a few Erotylidze, couplet 104). . . . . . . . .  .I61 

155. Antcnnz not separatcd by the entire front of the head. .... ,156 
Antennze separated by the entire front of the head. . . . . . . .  .I57 

156. Prosternum very narrow, not distinct; body beneath clothed with 
dense silvery pubescence; first sternite as long as the others 
united; elongate, more or less metallic, scrriiaquatic beetles. 
(Donhcia, widespr.; Hsmbmia, Platehmaris, holarc.). 

DONAC~IDJE 
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Prosternurrl distinct; body beneath not thus densely pubescent; 
first sternite shorter; lcss elongate beetles, not aquatic. (Meg&- 
scelis, AteEdera, neotrop.) . . . . . . . . . .  MEGASCELIDX 

157. Hind femora greatly thickened, their tibiz curved; brilliantly 
metallic species of moderately large size. (Fig. 855). (Sigra, 
old world tropics) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SAGRIDE 

Figs. 854-859. Coleoptera 

854. Crioceris (Jacoby) Criooeridw. 
855. Sagra, hind leg (Jncoby) Sagridm. 
856. Hispella (Fletcher) FIispidw. 
857. Fidia (Johnson and IIammnr) Eurnolpidse. 
858. Diabrotica (Chittenden) Galerucidw. 
850. Cassida (Jones) Cassididse 

Hind femora only slightly incrassated; much smallcr and less 
brilliant insects, rarely metallic. (Fig. 854). (Cri6cerus1 LGma, 
cosmop.; Siqrisma, ethiop.; Orsod&cne, widespr.). (Includ- 
ing ORSODACNIDB).  . . . . . . . . . . . . . . . . . . . .  CRIOCERIDX 

158. Antennz short, the joints serrate. . . . . . . . . . . . . . . . . . . . . . . .  .I59 
Antennz long anti generally filiform, never serrate, although 
sometimes shorter with the terminal joints thickened; small, cy- 
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lindrical bcetles of compact shape, with the head flat, perpen- 
dicular and invisible from above. (CryptocBphalus, cosmop. ; 
Pachfbrachys, cosmop., mainly Am.; Diorfctus, Indomal.; 
Coen6bius1 As., Afr.; Mbnachus, neotrop.; Bassbreus, 
ncarc.) . . . . . . . . . . . . . . . . . . . . . . . . .  GRYPTOCEPHALIDIE 

159. Prothorax without grooves for the reception of the antcnnz; 
elytra not tuberculate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 

Prothorax with groovcs on the flanks for the reception of the 
antennze; elytra tuberculate; body subquadrate or somewhat 
elongate; head flat, deeply inserted in the prothorax, @visible 
from above. (Chlbmys, ~ x e m a ,  widespr.). (FCJLCIIIACIDB) 

CHEAM~?DIDIE 
160. Apical joint of maxillary palpi pointed; hind femora with one 

or two teeth; last joint of tarsi and claws very long; hody 
elongate, the head not concealed. (Megblopus, neotrop.; 
Mastostbthus, neotrop.; Ternrhspis, Colobbspis, Afr., 
Indomal.) . . . . . . . . . . . . . . . . . . . . . . . . . .  MEGALOP ~ D I D B  

Apical joint of maxillary palpi more or less truncate; hind femora 
without teeth; claw joint normal; elongate, rnore or less cylin- 
drical species with the head deflexed or perpendicular; elytra 
generally covering the pygidium. (Cli t ra ,  Euras., Air.; Gyn- 
androphthblma, widespr. ; Cyaniris, widespr. ; Bthombrpha,  
Afr., Indo-Austr.; Aspidblopha, Indomal.; Coscinbptera, 
nearc.; Bbbia, Am.) . . . . . . . . . . . . . . . . . . . . . . . .  C L ~ T R I D B  

161. Third joint of tarsi deeply bilobed; front cox= usually 
rounded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 

Third tarsal joint entire, not bilobed; front cox= transverse; 
body oval, convex; antcnnz moderately thickened toward 
apex. (Fig. 790). (ChrysomGla, Plagibdera, widespr.; Phy- 
t o d h t a ,  PhyllodBcta, holarc.; Leptinotbrsa (L. decemlinehta, 
Colorado potato-beetle), Polyspila, Am.; Timbrcha, palzearc.; 
Pfrgo, Austr.) . . . . . . . . . . . . . . . . . . . . . . .  CHRYSOMELIDE 

162. Prothorax as wide as the elytra a t  base; legs compressed; femora 
with grooves into which the tibix: can be placed; metasternurn 
and abdomen grooved for the reception of the femora; short, 
very convex beetles, often brilliantly metallic. (Lamprosdma, 
neotrop., As.; Lycnijphanes, neotrop., ethiop.). 

LAMPROSOMATIDE 
Prothorax generally narrower than the elytra; legs not com- 

pressed; abdomen not grooved for the reception of the femora; 
more or lcss oblong, convex beetles. (Fig. 857). (Fidia, CO- 



Ikspis, Am. ; Chr$sochus, Adbxras, holarc. ; ChrysolBmpra, 
As.; Nod6stoma, Indomal.; Colasposbma, Mr., Indomal.; 
Tricliana, Indoinal.; Corynbdes, Afr., Indomal.; PLria, 
Am., As.; Nodonata, Am., Austr.) . . . . . . . . .  EUM~LPIDE 

163. Mind femora slender, adapted for walking; tik~irc usually sub- 
cylindrical; tarsi slender, not retractile. (Fig. 8.58). (LupGrus, 
GalerucBlla, cosmop.; Galerfica, holarc.; Mon6xia, Cer6- 
torna, Diabrbtica, Trirhiibda, Am.) . . . . . .  G A L E R ~ C I D B  

Hind fcrnora greatly thickened, adaptcd for leaping; t i b i ~  fre- 
quently sulcate :xternally, the tarsi retractile. (dlt ica (= II61- 
t icn)) .  ( HALl'lCIDB) . . . . . . . . . . . . . . . . . . . . . .  ALT~CIDB 

164. Head free, not retracted beneath the prothorax; body usually 
spinose, narrowed in front, broad and truncate behind. (Fig. 
856). (Hispa, Afr., As.; C s l e p u s ,  Am.; Cephalblia, neotrop.; 
Cephalod6ntie, neotrop.; GonCIphora, Callispa, Dactylispa, 
~ f ~ . ,  AS.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~f SPIDE 

Head concealed under the prothorax, which with the elytra, is 
widely margined; body oval or ncarly circular in outline. (Fig. 
859). (CBssida, Coptocicla, widespr.; ChelymCIrpha, Am.; 
Hoplionbta, ethiop., Indo-Austr.; Pseudomesophalia, neo- 
trop.; Aspidom6rpha, Afr., Indo-Austr.) . . . . . .  CASS~DIDB 

165. Tarsi apparently three-jqinted, with the second joint lobetl. (Fig. 
877). (AGLYCYDEROIDEA) . . . . . . . . . . . . . . . . . . . . . . .  ,166 

Tarsi apparently four-jointed, with the third joint lobed. .. .I67 
166. Head without a distinct beak in either sex, wider than the ante- 

rior part of the pronotum; prothorax subquadrate, the sides 
straight and the pleurze clearly separated from the notum. 
(Fig. 877). (Aglyc?deres, Canary Isl., New Zealand, New 
Calcdonia) . . . . . . . . . . . . . . . . . . . . . . . .  AGLYCYDERIDIE 

Beak in female well developed; in male rarely attaining a length 
greater than its width; head narrower than the anterior part of 
thc pronotum; prothorax oval, the sides bulging outwards and 
the pleurze indistinctly separated from the notum. (Fig. 872). 
(Proterhinus, Hawaii) . . . . . . . . . . . . . . .  PROTERW~NIDE 

167. Rostrum or beak extremely short and broad, scarcely developed; 
tibize with a series of teeth externally or the front ones produced 
into a stout curved process at  tip; antennz shortwith a broad 
club; small oval or cylindrical beetles. (SCO1,YI'OIDEA) . .168 

Beak of variable length, usually a t  least broader than long; 
tibize simplc, without teeth external1y~)r process a t  tip; an- 
tennze clubbed or not. (CURCULIONOTDEA) . . . . . . . . .  .I72 
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168. First joint of anterior tarsi shorter than the second, third and 
fourth togethcr (Fig. 871); eyes oval, emarginatc or divided; 
head narrower than the prothorax. (Fig. 864). . . . . . . . . . .  ,170 

First joint of anterior tarsi very long (Fig. 875), longer than the 
second, third and fourth together; head broader than prothorax; 
eyes rounded (Fig. 865) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,169 

Figs. 860-865. Coleoptera 

860. Pityogenes, front leg (Felt) Ipidac. 
861. Dendroctonus (Hopkius) Ipidze. 
862. Xyleborus (Hubbnrd) Ipidse. 
863. Ips, antcnna (l'elt) Ipidse. 
864. Hylastes, dorsal outline of head and prothorax (Felt) Seolytidze. 
865. Platypus, dorsal outline of head and prothorax (Fclt) Platypodidse. 

169. Third joint of front tarsi not lobed; anterior tibiz with a promni- 
nent apical process and with rugosities on the ventral area. 
(Figs. 865, 867, 875). (PlBtypus, tropicopol. ; Tesseriicerus, 
ncotrop.; CrossotBrsus, Afr., Indo-Austr.; Periiimmatus, 
Afr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLATYP ~ D I D E  

Third joint of front tarsi deeply lobed; anterior tibiz rnore 
slender. (Chapuisia, neotrop.) . . . . . . . . . . . .  CHAPUIS~IDE 

170. Front tikip without a. prominent process on the outer apical 
angle. (Figs. 810, 861, 863, 864, 868, 870, 871). (fps, Pity6- 
phthorus, Hylesinus, HylBstes, cosmop.; Dendriictonus, 



Cryptdrgus, holarc. ; Micrscis, Am.). Including H J 'LES~ N- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IDLE, part)  PID DIE 

Front tibize with a prominent process on the outer apical 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  angle 171 

Front tibire without prominent rugosities on T-cntral area. 
(Figs. 788, 869). (Sc6lytus (=Eccoptogcister), widespr.;, Scoly- 
tbpsis, Carnpt6cerus, neotrop.). (Including HYLESINIDB,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ t . )  SCOL~TIDIE 

Wigs. 8G6-871. Goleoptera 

866. Scol.ytoplatypus, front, t,ibin (IIopkins) Scolytop1atyy)odida:. 
867. Platypus, front, t,ihi:t (Platypodidz). 
868. Erineophilus, frorrt tibin (Fclt,) I p i t l ~ .  
869. Camptocerus, front tibia (Hoplrins) S(:olytidw. 
870. Ips, front tibin (Hopkins) Ipid~e. 
871. Ips, tarsus (Iloplcins) Ipidzc. 

Front t i b i ~  with pro~rt ine~~t  rugosities on ventral area. (Fig. 
. . . .  866). (Scolytopliitypus) SCOLYTOPLATYP~DLDIE 

172. Antenna not elbowed, without a. distinct club although sorne- 
. . .  timcs stouter toward tip; first joint not lengthened ,173 

Antcmn~ straight or elbowed, always with a distinct club, the 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  first joint much elongated. ,174 

473. h n t e n n ~  10.-jointed, the last joint very elongate. (CPlas (C. 
for7nicc'rrizis, Sweet-potato wecvil), mitlespr.; Myrmacieelus, 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Austr.) CYLADIDIE 
Antennre 11-jointed; I~odg- very elongate; beak well developed a t  

least in the iernale and often remarkably long and thin. (Fig. 
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874). (Etipsalis, Trachelizus, widespr.; Brbntus, Rhaphi- 
dorrhfnchus, neotrop.). (BRENTIIIDB) . . . .  B R ~ N T I D E  

174. Palpi flexible; labrum present. . . . . . . . . . . . . . . . . . . . . . . . . .  175 
Palpi rigid; labrum wanting . . . . . . . . . . . . .  CURCULI~NIDE ' 

a. Prothorax with a distinct acute or carinate lateral margin; an- 
tennz straight, not geniculate. . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 

Prothorax without a distinct lateral margin, rarely with the weak . . .  
ind~cat~on of one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

b. Elytra short, exposing three dorsal abdominal segments; short, 
stout species. (PterBcolus, Am.) . . . . . . . .  PTEROCOLINE 

Elytra completely covering the abdomen. (OxycBrynus, neo- 
trop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OXYCORYNfNE 

c. Antennze s t rai~ht ,  not received in grooves; club frequently with 
separated joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

Antennze geniculate, more or less completely elbowed; the beak 
with grooves for the reception of the scape; club compact. . . .  j 

d. Antenna1 club composed of completely separated joints. . . . . . . .  e 
Antenne with the joints closely united into a compact, oval club f 

e. Mandibles flat, toothed on inner and outer sides, tihize with short 
terminal spurs; tarsal claws free, bifid or acutely toothed. 

RHYNCHIT~NE 
Mandibles stout, pincers-shaped; tibia1 spurs forming two strong 

hooks; tarsal claws connate st base. . . . .  ATTELABlNE 
f. Trochauters elongate, the fanora attached to their apiccs and thus 

separatecl from the ~ 0 x 2 ;  elytra completely covering the abdo- 
men, corleealine the pygidium; beak porrect, asually long; 

. . . . . . . . .  small species. (Apion, cosmop.) APION~NE 
Trochanters triangular, the fcrnora contiguous with thc cox%. .g  

g. Tips of elytra leaving the pygidium exposed. . . . . . . . . . . . . . . . .  h 
Tips of elytra completely covering the abdomen. (Braeh$cerus, 

pl~arc. ,  ethiop.; Micr6cerus, Brbtheus, ethiop.). 
BRACHYCER~NE 

h. First joint of antennz no longer than the second; beak short, 
broad; middle and hind cox= widely separated; hind legs very 
long, fitted for grasping; broad, short spccies. (Tachj?gonus, 
Am.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TACHYGON~[NE 

First joint of antennr~ longer than the second. . . . . . . . . . . . . . . .  i 
i. Hind femora short, very broad, their outer margin crenulate and 

strongly curved; small species with long, cur~ecl beak; joints 
of antenna1 club less closely compacted than usual. (Allo- 

. . . . . . . . . . . . . . . . . . . . . .  c6rynus, Am.) ALLoCORYN~NE 
1 This very ext.cnsive family has 1,eetl divided into a long series of subfa~nilies, the lin~its of 

which ;,re not agreed upon b y  dill'erer~t workers. Thosc gerinrally rec,upnimed may he dis- 
tinguished hy the abovc key. 



Hind femora of the usual eloragate, clavate forp; beak short, 
broad; large species. (Ithfcerus, nearc.) . (BXLIDA?, Leng) . 

ITHYCER~NPE - 

j. Abdomen of rrlale with an apparent extra segment a t  tip; the 
pygidium and anal segment separated by a suture; club of 
antennxl usually annulated, sensitive and not shining; third 
joint of tarsi usually dceply bilobed, with a brush beneath 
(rarely with narrow setose tarsi in some subaquatic species). . k 

Figs. 872-879. Coleoptera 

872. Proterhinus (Perkins) Protcrhinidz. 
873. Sitophilus (Baclr and Cotton) Curculionid~. 
864. Brentus, head frorn above (Berlrse) Brcntidae 
875. Platypus, tibia and tarsus of front leg (Felt) Platypoditlz. 
876. Balaninus (Chittendcn) Curculionid~. 
877. Aglycyderes, bind tarsus (Tillyard) Aglycyclcricl~. 
878. Curculionid Weevil, side of head. 
879. Sitones, antenna (Silvestri) Curculionidx. 

Abdomen similar in both sexes, the pygidium not divided by a 
suture as the anal segment of the male is a t  least partly free and 
retractile; club of antennze usually with its basal joint enlarged 
or shining, or both, without or with indistinct sutures. . . . . . . . o 

k. IhTandibles with a deciduous cusp or projection which leaves an 
oval scar when it  falls off; beak never long and slcnder, not 
received in the breast in repose. (BRACHYRHINIDB, 
PSALIDIIUB) . . . . . . . . . . . . . . . . . . . . OTIORWYNGHINB 

bllandibles without sear or deciduous cusp; beak elopgate, or if 
slender, received by the breast in rcpose. . . . . . . . . . . . . . . . . . . .1 
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1. Prosternum not forming a, triangular plate in front of the cox=; 
simple or grooved to receive the beak. . . . . . . . . . . . . . . . . . .  m 

Prosternurn forrr~ing a triangular plate in front of the coxx; beak 
received in the prosternum when in repose; tarsi usually narrow 
and br-tly. (Thecestgrnus,  holarc.; Birsops ,  palte%rc.). 
(BRYSOPIDB) . . . . . . . . . . . . . . . . . . . .  THECESTERNINE 

m. Trochanters elongated, completely separating the base of the 
femora from the coxx . . . . . . . . . . . . . . . .  N A N O P H Y ~ N E  

Trochanters short, triangular; base of femora contiguous with 
t h e c o x ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n 

n. Beak short and stout, received between the front legs in repose; 
jumping species with short thickened hind femora. 

O R C H E S T ~ N E  
Beak usually elongate, slender and porrect, rarely conce_aled; 

hind femora not thickened for jumping.. CURCULIONINE 
o. Pygidium covered by the elytra; mentum attached to a short 

quadrate gular peduncle. . . . . . . . . . . . . . . . . . . .  COSSONINE 
Pygidium exposecl; peduncle of mentum long and narrow, the 

huccal cavity elongate. (Cal jndra ( = Sphenhphorus)) . (CAL,  
~ N D & I D B ,  l iHYNCOPIfOl<IDB) . . . . . .  C A L E N D R ~ N E  

175. Beak long, well developed, prothorax without lateral carinate 
margin or transversc ridge; elytra completely covering the py- 
gidium; anterior coxae conical. (Rhinbmacer,  holarc.; Fern- 
bnyx,  pal~arc . ) .  (DO YDIRII YNCHIDA,  ATEMONYCII- 
IDB) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RHINOMACERIDE 

Beak very short; prothorax trapezoidal, with carinate lateral 
margin and usually a transverse raised line or,ridge; pygidiurn 
e~posed; anterior cox= globose. (BR UCIgFLIDB, CIIO R- 
AGIDE,  P L A T Y R R ~ I ~ N I D B ,  PLAI'YSTOMIDB). 

A N T H R ~ B I D E  
176. Lamellae of antennal club not capable of closing together, usually 

not flattened, but forming a more or less cornlb-like mass (Fig. 
814); only five abdominal sternites . . . . . . . . . . . . . . . . . . . . .  .I77 

Lamellx: of antennal club movable, flattened and capable of close 
apposition to form a solid club; six, or more rarely five, ab- 
dominal sternites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  179 

177. Mentum entire, ligula behind, or a t  the apex of the mentum; 
antennae not curled in repose . . . . . . . . . . . . . . . . . . . . . . . . . .  178 

Mentum deeply emarginate, the ligula large, corneous, filling the 
emargination; labrurn free; antennae straight, curled in repose; 
large elongate, sorrlewhat flattened, shining beetles with deeply 
lined elytrl~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PASSALIDE 
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178. Ligula and maxillx: covered by the mentum; antennx: usually 
elbowed. (Fig. 814). Stag-beetles. (D6rcus, Platicerus, 
Cerhchus, LucLnus, holarc.; Nickgus, ncarc.; Odont&labis, 
As., Indomal.; LBmprima, Austr.) . . . . . . . . . . . .  LUC~NIDIE 

Ligula and maxillz not covcretl; a n t e n n ~  stmight. JSinodhn- 
dron, holarc.) . . . . . . . . . . . . . . . . . . . . . . .  SINODENDRIDIE 

179. Side pieces of metasternum attaining the coxz; abdomen usually . . 
m t h  SIX tcrgites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .IS0 

Side pieces of mesosternurn not attaining the coxx:; abdomen with 
five tergites; body heavily sculptured, the elytra usually with 
distinct rows of tubercles; pygidium covered by the elytra; 
small or moderate, rarely large beetles. Skin-beetles. (Tr6x, 
cosmop.; GlBresis, holarc.; Cryptog6nius, neotrop.). 

TR~GIDIE 
180. Abdominal spiracles placed in a line, each one in the membrane 

between the sternite and tcrgite and all of them covered by 
the clytra; mcntum and ligula separated by a suture. . . . .  .I81 

At least some of the apical abdominal spiracles located on the 
sternites, below the connecting membrane; the last one usually 
not covered by thee1ytra;rnentum and ligula usually connate. 191 

181. Hind tibix: with a single apical spur; scutellum usually invisible; 
middle legs wide1 y scparated by their cox=; clypeus expanded so 
as to cover the mandibles and mouthparts; pygidium partly 
exposed; antennz right- or nine-jointed. (Onth6phagus, cos- 
mop.; ScarabAus, pa l~arc . ,  ethiop. (8. shcer, Sacrcd scara- 
tmus); Gymnoplehrus, Afr., As.; CBnthon, Tumble-bugs, 
Deltochilum, Am. ; Chceridiurn, Am. ; Pinbtus, neotrop. ; 
Cbpris, widespr.; Phanaeus, Am.). (COPRIDB). 

SCARABIEIDIE 
Hind tibix: with two apical spurs; scutellum well developed; 

middle legs more approximated; clypeus of variable size, either 
concealing or exposing the mouthparts . . . . . . . . . . . . . . . . . .  182 

182. Six abdominal sternites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I83 
Five abdominal sternites, or with the sutures betwcen the ster- 

nites effaced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I90 
183. Antennx: with elevcn joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184 

Antennx with ten joints or less. . . . . . . . . . . . . . . . . . . . . . . . .  .185 
184. Antenna1 club with three leavcs; mandibles and labrum promi- 

nent; moderate-sized beetles usually with strongly striate elytra. 
(Fig. 815). (Bolbbceras, cosmop.; Athjrreus, neotrop., As.; 
Geotrhpes, widespr.; Lbthrus, holarc.) . . GEOTR~PIDIE 
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Antenna1 cluh with inany (5-7) leaves; rnotlcrately Iargc, black, 
hairy bcetles. (Ple6coma, Acoma, nearc.) . PLEOCOMIDE 

185. Antennz ten-jointed; body morc or lcss hairy. . . . . . . . . . . . .  .IS6 
Antenntr,nine-jointed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189 

186. Antenna1 clulr) bare and shining, sparsely hairy; epimera of meta- 
thorax large; conspicuously hairy bectles. (Amphicoma, 
holarc.; Tox6cerus1 Glhphyrus, palrearc.) . GLAPH~RIDE 

Antenna1 club, at  least on the apical two joints, pubescent and 
dull or opaque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  187 

187. Epimera of metathorax covered; abdominal sternites free; an- 
tennal club simple, lamellate . . . . . . . . . . . . . . . . . . . . . . . . . .  ,188 

Epimera of metathorax visiblc; abdominal sternites connate; 
antennal club telescopic, the joints cupuliform. (HybBsorus, 
holarc., ethiop.; Liparbchrus, Austr.; Phaebchrous, wide- 
spr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HYBOSORIDE 

188. Eyes divided in front. (H9balus, palzarc. ; brphnus, cthiop., 
Ind.; IEgidium, neotrop.) . . . . . . . . . . . . . . . . . .  ORPHNIDE 

Eyes entire. (Ochod%us, wides~r.) . . . . . . . .  OCHODIEIDE 
189. Mandibles concealed heneath the clypeus. (Aphbdius, At&- 

nius, Psammbbius, Saprosites, Oxybmus, cosmop.; Eu- 
pkia ,  widespr. ; Lorditom&us, Afr.) . . . . . . .  APHODIIDE 

Mandibles not covered by the clypeus. (IEgiblia, holarc. Ere- 
mbzus, palzarc.) . . . . . . . . . . . . . . . . . . . . . . . . .  EGIALIIDE 

190. Abdomen retractile, whole body together with the legs capable of 
being contracted into a ball; small shining, more or less metallic 
species. (Acanth6cerus1 Cleonatus, Am.; Philharm6stes1 
Afr.; Pterorthoch&tes, Indo-Austr.). . ACANTHOCERIDE 

Body not retractile. Tribe ONCERINI of the MELOLONTHIDE 
191. Abdominal spiracles forming two rows which diverge only 

slightly behind, cach row forming a nearly straight line; tarsal 
claws a t  least of hind lcgs usually of equal size and with a. 
tooth, generally immovable; rarely with only one claw; epi- 
stoma transverse, separated from the front by a suture. (Figs. 
816, 847). ,4 large, widely distributed group. (Melol6ntha 
(Cockchafers), Onc6cerus, SBrica, Diplothxis, Phyll6- 
phaga (=Lachnostgrr~a) (May-beetles, June-bugs), Poly- 

. . . . . . . . . .  phplla and many others) MELOLONTHIDE 
Abdominal spiracles forming two rows which divergc strongly 

behind, each row forming two lines. . . . . . . . . . . . . . . . . . . .  ,192 
192. Front lcgs greatly lengthened, especially in the malc; sides of 

prothorax dentate; tarsal claws equal; distal lcaves of antennal 
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club inclosing the proximal ones. (Euchirus, Indomal. ; 
Cheir6tonus1 Propom&crus, As.) . . . . . . . .  E U C H ~  RIDE 

Of a diEerent conformation. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193 
193. Tarsal claws, a t  least of the hind legs, of equal length . . . . .  ,194 

Tarsal claws unequal, freely movable, the shorter one not bifid; 
pygidium exposed; usually large, often brightly colorcd beetles, 
usually no strong dimorphism between the sexes. (An6mala, 
cosmop.; Popillia, widespr.; AdorGtus, Old World; Ani- 
sbplia, pal;~at-c.; CotBlpa, Plusibtis, Pelidnbta, nearc.). 

RUTELIDE 
194. Hind legs of male with the femora greatly swollen, the antennx 

nine-jointed; femalc without elytra or wings. (PBchypus, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  palzarc.) PACHYPODIDE 

Femora normal; female with elytra. . . . . . . . . . . . . . . . . . . . . .  . I95 
195. Mandibles visible from above, more or less widened and blade- 

like; anterior coxz transverse; large or very large beetles; 
highly dimorphic, the males often with largc horns on the head 
and prothorax. Rhinoceros beetles. (DynBstes). DYNASTIDE 

Mandibles not visible from above, not widened or expanded; an- 
terior cox= usually strongly conical. . . . . . . . . . . . . . . . . . . .  ,196 

196. Clypeus einarginate a t  the sides in front of the eyes, so that 
the base of the antenna is visible from above; antennze ten- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  jointed.. 197 

Clypeus not thus emarginatc a t  the sides; antennze nine-jointed. 
(Phaen6meris1 Oxychiris, Afr.) . . . . . . . .  PHENOMERIDE 

197. Epimera of metathorax visible from above between the hind 
angle of the prothorax and thc humeral callus; lateral edge of 
elytra bent inwards near the base. (Fig. 850). Moderate-sized, 
or often large, frequently brightly colored beetles. (Cetbnia, 
pa l~arc . ;  Cremastochilus, nearc.; Euphbria, Allorhina, 
C6tinus, Am.; Goliathus (Goliath beetle), ethiop.; and many 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  others) CETON~IDIE 
Epirnera of metathorax not visible from above, elytra not sinuate; 

prothorax behind much narrower than the base of the elytra. 
(Trichius, holarc. ; VBlgus, widespr. ; Osmod6rma1 holarc. ; 

. . . . . . . . . . . . . . . . . . . . .  Gn~jrimus, palzearc.) TRICH~IDE 
198. Head more or less completely retracted within the prothorax; 

legs larviform, bearing a single claw . . . . . . . . . . . . . . . . . . . .  .199 
Head prominent, not retracted; legs of normal form with two 

tarsal claws. (See couplet 142). 
A few female RHIPIPH~RIDE 
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199. Body elongate, rnore o r  lcss uniformly cylindrical; thorax n o  
broader than  t h e  abtlorncn; females of PHENGODINI (See 
c t ~ u p ~ c t  94) . . . . . . . . . . . . . . . . . . . . . . .  .Some CANTHARIDB 

Body strongly flattened; prothorttx triangularly narrowed i n  front, 
meso- a n d  mctathorax expanded laterally anti much wider t h a n  
t h e  abdomen, t h e  la t ter  with processes cxtending from the 
sides of tlre segments. (Duliticola, 13orneo). "Trilobite larvz." 
(See couplet 93) . . . . . . . . . . . . . . .  Some fcmales of D R ~ L I D E  
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. ORDER STREPS~PTERA 

Small species parasitic on other insects, the adult males winged and 
free-living, but the Iarviform females never leaving the body of their 
host. Male with the head free. Eyes well developed, sphzeroidal, pro- 
vided with large, highly convex; separated facets. A n t e n n ~  with three 
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to scven joints, one or several of the joints prolonged into a long, 
lateral process (flabellum). Mouthparts reduced; mandibles often soft 
or minute; maxillz fleshy; labium not developed. Prothorax greatly 
reduced in size, usually ring-like; mesothorax small, strongly trans- 
verse; metathorax very large. Fore mings reduccd to small club- 
shaped appendages; hind wings very large and delicate, with a few, 
fine radiating vcins, but without crossveins. Legs rather weak; the 
cox%, especially of the front and middle legs very ininute; tarsi with 
from five to two joints; often with the claws absent. Female with the 
mouthparts and antennze vestigial; legs and wings absent; head and 
thorax fused into onc strongly flattened piece; sexual openings in the 
form of segmental, usually unpaired canals opening on several of the 
abdominal segments. Metamorphosis complete; larvz undergoing 
hypermetarnorphosis with an active long-legged first stage larva or 
triungulin; female remaining larviform in the rcproduetive stage. 

1. Tarsi of male five-jointed, with two claws; pro- and mesothorax 
%hart, transverse; fernl~le unknown. (Supcrfamily MENGE- 
OIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Tarsi of male with four joints or less and without claws. . . . . . . .  . 3  
2. Antennz seven-jointed, the third and fourth joints prolongcd 

laterally; metathoracic przscutum transverse, reaching the 
hurrieri and lying entirely in front of the other dorsal plates of 
the metathorax; scutellum broadly rounded in front, longer 
than the przscutum. (Fig. 886). (Trioz6cera1 nearc., neotrop.; 
MBngea, oligocene (fossil)) . . . . . . . . . . . . . . . . .  MENGEIDB 

Antennz six-jointed, third, fourth and fifth joints prolonged lat- 
erally; sixth elongate; metathoracic prascuturn transverse- 
quadrate, not reaching the humeri, dcpressed and forming a sort 
of neck: lateral lobes of scutum reaching the metathorax; - 
scutcllum very long, narrowed ,and rounded in front. (Men- 
genilla, palzarc.; Austrostflops, austr.; Tetroz6cera, pa- 
lzarc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MENGEN~ LLIDE 

3. Thoracic spiracles of female more or less distinct, usually promi- 
nent; tarsi of male with four joints (so far as known); species 
parasitic on Orthoptera, Hymenoptera, Hcmiptera and Homop- 

Thoracic spiracles of fen~2tle not usually disccmiblc, never promi- 
nent; tarsi of male with two or three joints; parasites of Hornop- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tera . 9  
4. Female with three longitudinal rows of genital tubes entering 

the brood canal; males unknown; parasites of Orthoptera. 
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(Superfanlily STICIIOTKE&~~ZT<~IDEA). (Stich&rema, 
austr.) . . . . . . . . . . . . . . . . . . . . . . . . . .  STICHOTREM~TID& 

Female with a single rrledian scries of four or five genital tubes 
entering thc brood canal; tarsi of male four-jointed; pro- and 
mesotllorax short, transversc; prasites of Hymenoptera and 

. . . . . . . . . . . . . . . . .  Hemiptera. (Superfamily XENOIDEA) . 5  
5 .  Cephalothorax of female narrow, elongate, with two pairs of 

spiracles; five genital tubes. Males unknown; parasites of 
Hemiptera. (Callipharixenos, Chrysochorixenos, indomal.) 

CALLIPHARIXENIDE 
Cephalothorax of female broader, with only one pair of spiracles; 

parasites of Hymenoptera, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

b 
Figs. 880-886. Strepsiptera 

880. Xenos, head of femalc (Briics) Xenidse. 
881. Stylops, male (Pierce) St,ylopid~. 
882. Xenos, wing of male (Kirby) Xenidz. 
883. Anthericomma, antenna, of male (Pierce) Halictophagidse. 
884. C~nocholax,  antenna of male (Pierce) Myrmecolacida. 
885. Parastylops, antenna of male (Pierr?) Stylopidz. 
886. Triozocera, antenna, of male (Piercc) Mengeidm. 

6. Scutellum broadly rounded in front . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Scutellum more or less broadly truncate, pcduncrilate in front . . .  8 

7. Scutellum shorter than the p r ~ s c u t a m ;  a n t e n n ~  seven-jointed, 
the third joint prolonged laterally, fourth short, fifth to seventh 
elongate. Female unknown; parasitic on ants. (Fig. 884). 
(MyrrnBcolax, ind.; Caen6colax, ncotrop.) 

MYRMECOLACPDE 
Scutellum longer than the prescutum; antenne six-jointed, the 

third joint prolonged laterally. Cephalotl~orax of female 
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broadly truncate or rounded a t  apex; head alrnost half as wide 
as the metathorax a t  spiracles; five genital tubes. (Figs. 881, 
885). Parasites of bees. (St$-lops, Neostglops, holarc.; Ka- 

. . . . . . . .  tast?lops, nearc.; Parast$-lops, ind.) STYL~PIDE 
8. P r~scu tum as broad as the mesothorax a t  base; antennze five- 

jointed, the third joint prolonged laterally; fourth very short; 
fifth long. Cephalothorax of female with the head not Inore 
than half as wide as the metathorax at spiracles. Parasites of 

. . . . . . . .  bees. (Hylbcthrus, pttl~arc.) H Y L E C H T H R I D ~  
Przscuturn not as broad as the mesothorax a t  base; antennE 

four-jointed, the third joint prolonged laterally; fourth joint 
elongate. Cephalothorax of female variable in shape; four or 
five genital tubes. Parasites of wasps and bees. (Figs. 880,882). 
(XBnos, pal~arc.,  Am. ; Pseudbxenos, Eupathbcera, holarc.; 
Vespiixenos, indoaustr.; Halict6philus1 ind.; Belonogastbch- 

. . . . . . . . . . . . . . .  thrus, ethiop.; Hbmilops, Am.). XENID~E 
9. Tarsi of male three-jointed; head of female lobed apically; only 

two genital tubes. entering the brood canal. (Superfamily 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  HALICTOPHAGOIDEA) .10 

Tarsi of male two-jointed; head of fernale with thc tubercles ven- 
tral, more or less obsolete; three genital tubes entering the 
brood canal. (Superfanlily ELENCHOIDEA). (Elbnchus, 
neotrop., ethiop., austr.; DinelBnchus, austr.; Liburnelbn- 
chus, Elenchbides, Pentagramdphila, nearc.). 

ELENCHIDE 
10. A n t e n n ~  of male four-jointed, the flagellum of the third and the 

fourth joint elongate, subequal. (Diozbcera, pal~arc.).  
DIOZOCERATIDE 

Antenna of male seven-jointed, the third, fourth, fifth and sixth 
joints prolonged laterally and the seventh elongate. (Fig. 883). 
(Anthericbmma, Agalliiiphagus, nearc.; Pentozbcera, neo- 
trop.; Halictbphagus, Delphacixenos, pal~arc. ,  Tetti- 
gbxenos, ethiop.; Muirixenos, indomal.; Pentacladbcera, 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  austr.) HALICTOPHAGIDE 
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ORDER HYMEN~PTERA 

Moderate-sized, small or minute, rarely very large; four membran- 
ous wings, the fore pair larger and more completely veined; venation 
rather complete hut not complex, sometimes greatly reduced; head 
free, mandibulate, hut the mouthparts usually adapted for lapping 
liquid food; antennze variable, sometimes with very many or very few 
joints, in the higher forms usually with twelve or thirteen joints; eyes 
usually moderately large; ocelli nearly dways present; prothorax 
not free; legs sirnilar; tarsi nearly always five-jointed; abdomen usu- 
ally with six or seven visible segments, the first segment fused with 
the thorax and not forming a part of the apparent abdomen; no cerci; 
ovipositor usually sting-like, sometimes saw-like, occasionally greatly 
elongate. 

Metamorphosis complete; larvze caterpillar-like in the more primi- 
tive families, legless in the higher forms; pupze free, sornetimes enclosed 
in a cocoon. Habits varied, phytophagous, predatory, or parasitic. 
Saw-flies, Wood-wasps, Ichneumon-flies, Ants, Wasps and Bees. 

There is no close agreement concerning the family divisions in the 
Chalastogastra, especially in the higher forms and it is probable that 
the future will see changes in the grouping of the Diprionicize and Ten- 
thredinidz. Among the Terebrantia there is less difference of opinion. 
The Ichneumonidze and Braconidze include many diverse types and 
are of greater rank than most of the other families, but attempts to 
divide them have not been satisfactory. The wasps and bees on the 
other hand have been separated into families on far less important 
characters. Among the more primitive wasps, some of the family divi- 
sions are undoubtedly artificial and must be regardedas tentative only. 

Adults 

1. Abdomen broadly sessile, attached over a large area (Fig. 887); 
trochanters two-jointed (Fig. 896) ; hind wirig with three basal 
cells. Suborder CHALASTOGASTRA (SYMPH YTA, SES- 
SILIVENTRES, PEIYTOPHAGA, BOMBOPTERA) . . . . . . . 2  

Abdomen petiolate or subpetiolate, sharply constricted at the base, 
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never broadly sessile (Figs. 891, 916, 935); trochanters one- or 
two-jointed; hind wing with less than tlirce basal cells. Sub- 

. . . .  order CLISTOGASTRA (AI'OGRITA, PETIULATA) .15 
2. Fore wings with thrcc radial cells, i.c. two radial crossveins pres- 

ent; a n t e n n ~  many-jointed, but with the three basal joints 
strongly developed, the third very long. (Xybla, holarc.; 
Odont6phyes, Macroxybla, nearc.) (Fig. 892). . XYELIDE 

Fore wings with only one or two radial cells; third antenna1 joint 
only rarely lengthened. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

3. Costal cell divided by a distinct longitudinal vein (the subcosta); 
a n t e n n ~  slender, becoming very thin apically, many-jointed; 
radial cell with one crossvein. (Pamphilius (=LSdn), Neur6- 
toma,  Bactr6ceros, holarc.). (LYDIDB). . .  PAMPHIL~IDE 

Costal cell not divided by a longitudinal vein. . . . . . . . . . . . . . . .  .4 
4. Anterior tihie with a single apical spur. (Wood-wltsps). Super- 

family SIRICOIDEA.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Anterior tibirr with_two apical spurs. (Saw-flies). (Superfamily 

TENTHREDINOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
5. Fore wings with only one closed cubital cell and one recurrent 

nervure; a n t c n n ~  ten- or eleven-jointed, inserted much below 
the lower margin of the eyes, beneath a frontal ridgc; vertex 
strongly tuberculate. (Orpssus (=OrCssus), Eur., N. Am., 
Austr. ; Ophrynbpus, Austr., S. Am.). (IDIOGA~TRA, 
ORYSSOIDEA, O~~OSSIUB) . . . . . . . . . . . . . . .  OR*SSIDE 

Fore wings with two or three closed cubital cells; a n t e n n ~  inserted 
above the lower margin of the eyes; two recurrent nervures; 
antennrr variable. (Figs. 888,890) . . . . . . . . . . . . . . . . . . . . . .  . 6  

6. Pronotum nearly truncate or weakly emarginate behind, its an- 
terior portion not forming a vertical surface; abdomen more 
or less compressed. (Fig. 888). (Cbphus, holarc. (C. pygrrmus, 

. . . . . . . . . .  Wheat-stem Saw-fly); Jknus, holarc.) CEPHIDE 
Pronotum deeply incurved or emarginate behind, its anterior 

part forming a more or less vertical surface; abdomen cylindri- 
cal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .7 

7. Parapsidal furrows present; fore wings with a crossvein (Sc) in the 
costal cell; no triangular plate a t  tlie apex of the abdomen; 
prothorax conical, the pronoturn a narrow collar. (Xiphpdria, 
widespr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  XIPHYDR~IDE 

Parapsidal furrows absent; fore wings without a crossvein in the 
costal cell; apex of the abdomen with a triangular or spear- 
shaped plate; prothorax subquadrate, the pronoturn longer. 
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Horntails. (TrBmex, cosr;op.; Sirex, Urbcerus, XBris, hol- 
arc.). (Fig. 890). (UROCRRIDB) . . . . . . . . . . . .   SIR^ CIDE 

8. Posterior margin of the pronotum straight or nearly so; mesono- 
tum vcry short, never extending much behind the anterior mar- 
gins of the tegulz. (Megalodbntes, pal~arc.) .  

MEGALOD~NTIDE 
Posterior margin of the pronotum strongly curved, mesonotum 

longer, extending wcll behind the anterior margin of the teg- 
ulze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

Figs. 887-892. Hymenoptera 

887. Cladius (Clrittenden) Tenthredinidse. 
888. Cephus (Marlatt) Cephidz. 
889. Dolerus, wings: M, median cell; R1, R2, marginal or radial cclls; Cl ,  C2, 

cubital or submarginal cclls; Dl, D2, D3, first, second and third dis- 
coidal cells; SM, submedian cell; B l ,  B2, B3, basal cclls. Tenthredinidae. 

890. Tremex, wings. Uroccrid~. 
891. Chlorion, lateral view of thorax and abdomen (Perridd) Spheridze. 
892. Xyela, fore wing. Lettering as in fig. 889; Co, costal cell; A, A, anal cells 

(MacGillivrrty) Xyclidae. 

9. Antennze clavatc; transverse median and basal veins interstitial; 
abdomen more or less swollen or globose. . . . . . . . . . . . . . . . .  .10 

A n t e n n ~  not clavate; filiform, serrate, or pcctinatc. . . . . . . . . .  .ll 
10. Radial cell divided by a crossvein (Fig. 889); abdomen angled 

laterally so that the tergites are sharply divided into a dorsal 
and ventral surface; abdomen of fernale strongly globose. 
(Cimbex, Trichios6ma, holarc.) . . . . . . . . . . .  C I M B ~  CIDE 

Radial cell not divided; abdomen rounded laterally, not angled 
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or carinate; abdomcn not greatly swollen. (PBrga, Xylo- 
pkrga, Austr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PERGIDE 

11. Antennze with only three joints, the third very long, sometimes 
split in the male. (Arge (= IIylhtoma), widgspr.; Labidiirge, 
S. Am.; Schiz6cera, Eur., Am.). (HYLOTOICfIDB). 

ARGIDE 
A n t e n n ~  with four or more joints . . . . . . . . . . . . . . . . . . . . . . .  .12 

12. First discoidal cell petiolate above, i.c. the cubitus arising from 
the basal vein; antennz four-jointed, the third joint very long. 
(Blastic6toma1 one European species). 

BLASTICOTOMIDE 
First discoidal cell almost never petiolate above, the cubitus 

arising beyond the basal vein; antennz with at least six . . 
joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

13. Radial cell simple, without a crossvein. . . . . . . . . . . . . . . . . . . . .  .14 
Radial cell divided by a crossvein (Fig. 889); antennze commonly 

filiform, rarely with some of the joints toothed or with pro- 
jections, with at least seven and usually with nine joints. Cos- 
mopolitan but scarce in the tropics. (Monophadnbides (M. 
rGbi, Raspberry sawfly); Eriocampbides (E. limacina; E. 
cerkvi, Pear-slugs); Ametastbgia (A. glabricta, Dock sawfly); 
Hoplociimpa ( H. coolci, Cherry fruit sawfly) ; Tenthrbdo, 
Tenthredella, D6lerus, Macrbphya, Seliindria, dmphytus ,  
Fenhsa, holarc.) . . . . . . . . . . . . . . . . . . . .  TENTHRED~NIDE 

14. Antennz filiform, nine-jointed. (PachynBmatus, Pteronidea 
(= PtBronus), holarc., (Y. rib&, Currant sawfly), Pontknia 
(Willow gall sawflies); NBmatus (n'. crichbnii, Larch sawfly); 
Diphiidnus (D. appendiculictus, Gooseberry sawfly). (A713M- 
ATINB) . . . . . . . . . . . . . . . . . . . . .  Some TENTHRED~NIDE 

Antennze of a different conformation; usually many-jointed, fre- 
quently serrate or pectinate, rarely six-jointed. (Diprion, 
(=Lophyrus) (Pine sawflies)), holarc.; Perreyia, neotrop.; 
Pteryg6phorus1 Austr.; AcordulBcera, Am.). (Ipcluding 
PERRE YIDB, PTER YGUI~H~RIDB, LOBOCERATIDB). 
(LOPH~RIDB) . . . . . . . . . . . . . . . . . . . . . . . .  DIPRIONIDE 

15. Last abdominal sternite divided longitudinally, the ovipositor 
issuing some distance before the tip of the abdomen (Fig. 893) 
and provided with a pair of narrow sheaths which equal i t  in 
length. Trochanter divided into two distinct joints, except in 
some forms without stigma; forc wing either with or without a 
costal cell. (TEREBR~~NTIA) . . . . . . . . . . . . . . . . . . . . . . . .  . I 6  
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Last abdominal sternite not divided longitudinally, the ovipositor 
issuing from the tip of the abdomen as a sting (rarely absent) 
without a pair of exserted sheaths (Fig. 894). Trochanter con- 
sisting of a single joint (Fig. 897), or if rarely divided, the 
second part is very closely attached to and not distinctly sepa- 
rated from the femur (except Trigonalidze); fore wing always 
(except Rhopalosomatidz) with a costal cell. Ants, Wasps and 
Bees. (ACULF ATA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .63 

16. Winged . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
Wingless or with the wings greatly reduced in size. . . . . . . . . . .  .49 

Figs. 893-897. Hymenoptera 

893. Ichneumon, apex of abdomen, with ovipositor. Ichneumonidre. 
894. Epeolus, apex of abdomen, with ovipositor. Melectidz. 
895. Elasmus, basal segments of leg (Silvestri) Elasmidze. 
896. Ichneumon, basal segments of leg; tr. two-jointed trocllanter (Sharp) 

Ichneumonidz. 
897. Hind leg of a bee (Riley). 

17. Fore wings with a stigma which is usually triangular or rarely very 
slender or linear (Fig. 900); costal vein well developed as far 
as the stigma; abdomen usually with the sternites membranous 
and with a median fold; antennz usually with more than six- 
teen joints; wing venation 05dinarily well, developed. Ich- 

. . . .  neumon-flies. (ICHNEUMONOIDEA) (TRISTEGA). .18 
Fore wings without a stigma, the marginal vein if present linear, 

not swollen to form a stigma; costal vein much thinner than the 
subcostal (Sc + R) (Figs. 906, 907) ; abdomen with the ventral 
surface hard and chitinous, without a median fold; a n t e n n ~  
with never more than eighteen joints and rarely more than thir- 
teen; wings with very incomplete venation. . . . . . . . . . . . . . .  .30 

18. Costal and subcostal (Sc + R) veins separated, enclosing a narrow 
costal cell; abdominal sternites chitinized (Figs. 904, 905). .19 

Costal and subcostal veins confluent, no costal cell (Fig. 900). .26 
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19. Mesonotum with a sharp rnedian groove or linear furrow; notauli 
absent; abdomen clongate oval; body more or less cylindrical; 
ovipositor prominent, usually extrenlcly long. (Megslyra, 
Austr.; Dinspsis, S. Afr.). (Including DINAPSILIB). 

MEGAL~RIDE 
Mesonotum without median groove; or if with n median impressed 

area, also with notauli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
20. Abdomen inserted on the thorax, far above the hind cox=, com- 

monly on a nipple-shaped protuberance; a n t e n n ~  with 13 or 14 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  joints 21 

Ak~domcn inserted normdly, low down, a t  the apex of the thorax, 
and quite close to the hind cox= . . . . . . . . . . . . . . . . . . . . . . . .  .23 

21. Fore wing with two recurrent nervures; two more or less com- 
pletely closed cubital cells, the second one sometimes partly 
open, due to a partial loss of the apical intercubitas. (Fig. 904). 
(Ahlacus, Pristahlaeus, cosmop.; Pammegischia, N. Am.). 

AULACIDE 
Fore wing with one or no recurrent nervure; only onc distinctly 

closed cubital cell, or none. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .22 
22. Prothorax long, forming an clongate neck; abdorncn long, gradu- 

ally clavatc; radial cell of fore wing long, pointed. (Fig. 905). 
(Gastertiption, cosmop. ; Pseudof &nus, Hemif &nus, Austr.) 

GASTERUPTIONIDX 
Prothorax short; body of abdomen short, orbicular, borne on a 

narrow cylindrical pedicel; radial cell short and broad, or 
absent. (Eviinia, cosmop.; Brachygsster, Eur., H$ptia, Am.). 

EVANZIDE 
23. Two or three closed cubital cells . . . . . . . . . . . . . . . . . . . . . . . . . .  .24 

Only one closed cubital cell, or none. . . . . . . . . . . . . . . . . . . . . . .  .25 
24. Antennte with IS joints or more; head large, quadrate. (See coup- 

let 83) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TRIGONALIDAZ 
A n t e n n ~  with 12 or 13 joints. (See couplet 89). 

RHOPALOSOMATIDE 
25. A n t c n n ~  setaceous, multiarticulate, with 30 joints or more; ab- 

domen long and slender; ovipositor long; hind femora swollen 
and toothed before the apex; head tuberculate above. (Stb- 
phanus,  cosmop.; HemistBphanus, S. A., Austr.; Diastb- 
phanus,  As., Mr., Austr.) . . . . . . . . . . . . . . . .  STEPHANIDE 

Antcnnzc 14-jointed; abdomen long and slender; ovipositor very 
short; hind femora without teeth; head not tuberculate above. 
(If the body of the abdomen is compressed, rounded ( Q  ) or 



BRUES AND MELANDER: CLASSIFICATION OF INSECTS 477 

broadly ovate (g), borne 011 a slender cylindrical petiole, 
compare Roproniicl~, couplet 73.) (Mon6machus, S. Am., 
Austr.; Tetracbnus, S. Am.) . . . . . . . . . .  MONOMACHIDIE 

26. Mandibles widely separatetl, not irreeting when closetl, the tips 
concave, the teet l~ curving outward instead of inward. (Dac- 
nhsa ,  Phanoctirpa,  A p h h e t a ,  Al3sia,, cosmop.; Lysi6- 
gna tha ,  N. Am.). (Including LYSIOGNATHIDB) . 

ALYS~IDIE 
Mandibles attached normally, their tips opposed and meeting 

when closed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .27 
27. Ventral abdominal segments soft and membranous, with a median 

fold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .28 
Ventral abdominal segments hard, Eleavily chitinized; scutellum 

arrned mith a sharp spiniforin process. (AgriGtypus, I-lolarc.). 
A G R I O T ~ P I D E  

28. Fore wing with two recurrent nervures (except Ophioncllus and 
II~~nzc~zo~~hur.valia); first cubital and first discoidal cells not 
separated; a11 the abclominal segments freely movable, except 
in very rare cases. (Figs. 893, 896, 898, 902). A very large 
cosmopolitan family. (Including O~-'IIION@LI~IDB, A!! YER- 
s ~ I D B ) .  This family is cornmonly divitled into a number of 
subfamilies, hut as the current classification involves many 
exceptions and appears to be highly artificial, a key to these 
would serve no useful purpose, and be of little practical value. 

ICHNEUMONIDE 
Fore wing with only one, or without any recurrent ncrvurc (Fig. 

900); usually with the second and third ahdovninal segments 
imnlovably united above . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 29  

29. Abdorrlen extremely slender, three times as long as the head and 
thorax together, the segments freely movable; tip of propodeurn 
prolonged beyond the hind cox*. (Hymenopharsil ia,  Ophi- 
onbllus, Am.). (See couplet 28). A few ICHNEUMONIDIE 

Abdomen shorter; propodeurn riot thus prolonged; venation 
sornetimcs considerakly reduced. A l a r g ~  cosmopolitan family. 
(Including A P H I D I I D B ,  CAYITOATIIDB, PACHYldOJf- 
M~TIDB, KEORIIACODIDB) . . . . . . . . . . .  BRACONIDIE 

a. Clypeus serrlicircularly ernarginate below and forming with the 
mandibles a more or less circular opening or cavity. . . . . . . . .  b 

Clypeus not emarginatc below, or a t  most with a broad, shallow 
ernargination, not forming with the rrlandibles such an open- 
ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 



b. Abdomen sessile, sometimes with the base considerably narrowed, 
but the first segment not forming a distinct petiole. . . . . . . . . . .  c 

Abdomen petiolate, the first segment greatly lengthened, a t  least 
three times as long as broad at  apex, and often very long and 
slender with the remainder of the abdomen suddenly much 
wider; antenn:~ usually very slender. (Sphthius, widespr.; 
Stephaniscus, Ogmophiismus, ethiop.; Psen6bolus, neo- 
trop,; Canthar6ctonus, nearc.). (Including STEPHAN- 
ISCINB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SPATHIINE 

Figs. 898-901. Hymenoptera 

898. Cryptus, R, R, recurrent nervures. Ichncumonidz. 
899. Microbracon (Hunter and IHnds) Rraconiclx. 
900. Rhogas, wings, K, recurrent ncrvure. Uraconidm. 
901. Lysiphlebus. Braconidx. 

c. Head behind with the occiput, temples and cheeks rounded, 
without marginal line. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

Head behind with a distinct carinate, raised marginal line which is 
always dist,inct on the sides although sometimes more or less 
obsolete either above or below. . . . . . . . . . . . . . . . . . . . . . . . . . . .  e 

d. Nervulus (transverse median nervure) originating just basal to 
the basal vein or a t  the same point, rarely slightly further 
toward the apex of the wing; usually large species, often with 
coloretl wings. (Fig. 899). (Vipio, Microbrhcon (including 
Habrobrhcon), Iphiaulax, Glyptom6rpha, cosmop.; Chel- 
onogiistra, ethibp., indomal.; Platybrhcon, indomal.; ,Gas- 
t r o t h h a ,  ethiop.). (Including APHRASTOBRACONIFB) 
(BRACONINB, auctt.) . . . . . . . . . . . . . . . . . . . . . . . .  VIPIINE 
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Nervulus originating well beyond the lower end of the basal vein. 
(Exoth6cus, widespr.; Spiniria, ethiop., indomal.; M>so- 
bricon, ethiop.) . . . . . . . . . . . . . . . . . . . . . . . .  EXOTHECINB 

e. Fore wings with three submarginal cells, all completely formed; 
very rarely without wings . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . f  

Fore wings with only two submarginal cells, the first sometimes 
incompletely formed; females occasionally wingless. . . . . . . . .  h 

f. Head cubical, large, and bulging behind the eyes, rarely slightly 
transverse. (Dorpctes, Dendrosdter, Odontobricon, wide- 
spr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DORYCT~NE 

Head clearly transverse, usually much wider than long; not wid- 
ened or bulging behind the eyes. . . . . . . . . . . . . . . . . . . . . . . . .  .g 

g. Subdiscoidal vein arising a t  the upper corner of the second dis- 
coidal cell, forming a continuous line with the upper edge of 
this cell. (Hormius, Hormibpterus, widespr.; ChrBmylus, 
pat~arc.)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HORMIINE 

Subdiscoidal vein originating from the outer side of the second dis- 
coidal cell which is angulate a t  the point of origin, this vein 
lying below the level of the upper side of the cell. (Fig. 900). 
(Rhdges, cosmop.; Rh~ssalus,  ClinocBntrus; Gyroneti~on, 
ethiop., indomal.) . . . . . . . . . . . . . . . . . . . . . . .  RHOGADINB 

h. Head, when seen from above, large, cubical; abdominal tergites 
almost always very clearly separated; fernale always winged; 
hind wing of male often witb a stigma-like thickening on the 
costal margin. (HecBbolus, Ecphylus, holarc.; Heterosp_ilus, 
widespr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HECABOLINE 

Head, when seen from above, strongly transversc, much wider 
than long; sutures of abdomen obsolete above except at the base; 
fernale commonly wingless; hind wing of male without false 
stigma. (PBmbolus, widespr.) . . . . . . . . . . . .  PAMBOLINE 

i. Abdomen with the tergites separated by distinct sutures, all the 
tergites beyond the third freely movable; if rarely all are fused, 
the abdomen is strongly clavate. . . . . . . . . . . . . . . . . . . . . . . . . .  .J 

Abdomen with the tergites fused to form a rigid dorsal shell or 
carapace which is either entirely without sutures or with these 
indicated only as fine grooves. . . . . . . . . . . . . . . . . . . . . . . . . .  .w 

j. Abdomen sessile or subsessile; if the first segment is rarely elongate 
its lateral margins are straight; venation of wings not reduced k 

Abdomen petlolate, wing venation often much reduced in the 
smaller species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x 

k. Marginal cell either very narrow, or incompletely formed with the 
radial vein weak or wanting apically; second submarginal cell 
usually small or imperfectly formed. . . . . . . . . . . . . . . . . . . . . .  .1 

Marginal cell never much narrowed, second submarginal cell large 
and fully formed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p 



Marginal cell very narrow, the radial vein almost always distinct 
to the tip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .m 

Marginal cell not narrow, more or less incompletely forrned 
apically . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n 

Palpi very short; tarsi long, slender, with minute or very indis- 
tinct claws. Minute species parasitic on ants. Neonecrus, 
Elasmosbma, holarc.) . . . . . . . . . . . . . . . . . .  NEONEURINB 

Palpi long, well developed; tarsi not unusually lengthened, with 
large, often t_oothed or pectinate cl2ws. (Brlcon (=Cre'~nnops), 
Disbphrys, Agathis, Microdus, Orgilus, cosmop.; Braupsia. 
ethiop., indornal. ; ELrinus, widespr.). (AGA TIIIIjINB, 
AG'ATII~~'B) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BRACONINB 

Second submarginal cell minute or incompletely formed; rnarginal 
cell wanting except a t  extreme base. . . . . . . . . . . . . . . . . . . . . .  .o  

Seconcl submarginal cell large, although more or less weakly de- 
fined apically; apical part of marginal cell weakly defined, but 
the cell is clearly marked hy a strongly curved and vcry dcli- 
cately chitinized vein. (Cardiochiles, widespr.; Toxonehron, 
Am.; LaminitLrsus, malay.) . . . . . . . .  CARDIOCHIL~NB 

Radial vein co~lsisting of two nearly equal sections with the stub 
of a third. (Neorhacbdes, p;~l:~arc.). This group is by some 
placed in the Icl~neumonidzc . . . . . . . . . . . .  NEORHACODiNB 

Radial vein composed of only a single basal section. (MicrogLs- 
ter, Apantbles, Microplitis, cosmop.; Mirax, witlespr.; Oli- 
gonehrus, nentrop.) . . . . . . . . . . . .  YICROGASTR~NB 

Fore wings with three submarginal cells. . . . . . . . . . . . . . . . . . . .  .q 
Fore wings with only two submarginal cells. . . . . . . . . . . . . . . . .  . u  
Legs long and slender, the spurs of the hind tihi% often vcry long; 

body usually slender with the abdomen elongate; head strongly 
transverse. (MacrocBntrus, cosmop.; ZBle, yal:~arc., Arn.; 
Aulacocbntrum, Austrozble, Australas.; Amlcrocbntrum, 
ethiop.; Neozble, neotrop.) . . . . . . . . . .  YACROCENTR~NB 

Legs not long and slender, femora stout; abdomen usually stout 
and short, rarely elongate; tibia1 spurs not elongate; head large 
and thick in all forms with elongate abdomen. . . . . . . . . . . . . . .  r 

Abdomen inserted low down on the propodeum, between the hind 
cox=; usually small or rninute species. . . . . . . . . . . . . . . . . . . . . .  s 

Abdomen inserted distinctly above the hind cox=; abtlornen often 
elongate; head large, cubical, olten with the \ ertcs deeply im- 
pressed; rather large or moderate-sized species. (Hblcon, Gym- 
n6scelus1 Aspic61pusl widespr.; EumacrocBntrus, ncarc.; 
Austrohblcon, SchauinslCndia, Austr.; CenocBlius, yide- 
spr.). (Including CENOCG'LIINB) . . . . . . . .  HELCONINB 

Marginal cell very short, its upper margin no longer than the 
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stigma. (Ichnefites, holarc.; Pr6terops1 widespr.; Ichn_eut- 
idea, Proteropbides, nearc.) . . . . . . . . . . .  ICNNEUTINE 

Marginal cell long, rrluch longer than the stigma. . . . . . . . . . . . . .  t 
t. Head above not margined; anal cell of fore wing without trace of 

a crossvcin; clypeus often shallowly ernarginate, leaving an 
elliptical opening between the mandibles wherl closcd; second 
subrnarginal cell often rnuch shorter abuve than below. (Opius, 
cosmop.; Bicisteres, Diachksma, Eurytenes, widespr.; Rhin- 
bplus, ethiop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OPI~NE 

Head margined above; anal cell of fore wing often with an incorn- 
plete crossvcin; clypeus not emarginat,e, fitting close to the 
rnandiloles when closed; second subrnarginal cell rarely notice- 
ably shortened above. (Diospilus, widespr.; Dyscol~tes ,  
holarc.; Eudiospilus, Neodiospilus, cthiop.). DIOSPILINE 

u. Second discoidal cell not completely closed below a t  apex, the 
posterior part of its outer side without the usual vein. .(Bra- 
chistes (=CalSptus), EubLdizon, widespr.). (C ALY1'2'1<&). 

BRACHISTINE 
Second discoidal cell co~npletely closed below a t  apex hy a vein. . v 

v. Last section of radial vein curved, marginal cell wry  shdrt, not 
nearly extending to the wing tip. (Leiophron, C e n t i ~ t e s ~ h o l -  
arc.; Centistina, cthiop.) . . . . . . . . . . . . . .  LEIOPHRONINE 

Last sectio~l of radial vein straight, the marginal cell long, extend- " 

irlg almnost to the tip of the wing. (Bl&cus, widespr.; Qg6- 
stolus, Iiolarc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BLACINIE 

w. Fore wings with three cubital cells. (Chelbnus, Chelon6lla1 
Phaner6toma1 Ascogkster, cosmop.; Sphferopyx, pa l~3rc . ;  
Minknga, Pachychelbnus, ethiop.) . . . . . . . .  CHELONINE 

Fore wings with two closed cubital cells. (Trikspis (= Sigiilp_hus), 
cosmop.). (SIGALPIIIAT&). . . . . . . . . . . . . .  TRIASPIDINE 

x. Hind wings with two closed basal cells, the second sometimes 
incomplete. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  y 

Hind wings with only one, or without any closed basal cell. . . .  aa 
y. Fore wings with three subrnarginal cells, the second one always 

completely closed, their venation not reduced. . . . . . . . . . . . . .  z 
Fore wings with only two subrnarginal cells; venation usually 

much reduced, the radial cell usually short. (Ehphorus, hol- 
arc.; Perilitus, Dinockmpus, widespr.; Eustal6cerus1 Fos- 
m6phorus1 l~olarc.) . . . . . . . . . . . . . . . . . . . . . .  EUPHORINE 

z. Second submarginal cell about as long as high; antennze long and 
slender, filiforrn; abdominal tergites separated by sutures. 
(Metebrus, cosmop.) . . . . . . . . . . . . . . . . . . . .  METEORINE 

Second submarginal cell much longer than high; antennze 18- 
jointed, the joints toward the apex bead-like; second tergite 



covering the whole abdomcn beyond the petiole. (Hejori- 
m6rpha, widcspr.) . . . . . . . . . . . . . . . .  HELORIMORPHINE 

aa. Abdomen inserted low down on the propodeum, between the hind 
cox=; forc wings with one, two, or rarely three submarginal cells, 
the eubitus if present, grot arising from ths marginal cell. (Fig. 
901). (Aphidius (=Incubus), PrLon, Ephedrus, TriBxys, 
widespr.; Lysiphlebus, holarc.). (INCUBINB). APHIDIINE 

Abdomen inserted high up on the propodeum, above the level of 
the hind cox%; fore wings with two submarginal cells, the 
cubitus arising from the narrow, triangular marginal _cell. 
(Paxyl6mma (= Pcrclzy16mma) . . . . . .  PAXYLOMMATINX 

Figs. 902-907. Hymenoptera 

90'2. Ophion, wings. Ichncumonidze. 
903. Trichogramma, wings (Girault) Trirhogrammlttida. 
904. Aulacus, wings. Alilacidw. 
905. Gasteruption, wings. Gasteruptionidz 
906. Chdcid fly, lore wing, diagrammatic. Sm, submarginal vein; M, mar- 

ginal vein; Pm, postmarginal vein; St, stigma1 vcin 
907. Gall wasp, forc wing, diagrammatic (ICicffcr). 

30. Sides of the pronoturn extending back to the t e g u l ~ ;  antenne not 
elbowed; marginal cell pres~nt,  more or less complete. (Fig. 
907). Gall wasps. (C YNIPOIDEA) . . . . . . . . . . . . . . . . . . . .  .31 

Pronotum not extending back to the tegulz (Fig. 910); antennze 
more or less distinctly elbowed, often enlarged apically, the 
basal joint u?ually much elongated. (Fig. 906). Chalcis-flies. 
(CHALCIDOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3 3  

31. Dorsal abdominal plates meeting along the venter and conlplctely 
enclosing all thc vclitral plates, except sometimes a part of the 



hypopygium. Parasitic species, cosmopolitan. (Eucbila, A116- 
t r ia l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FIG~TIDB 

Dorsal abdominal plates us~~a l ly  extending well down on the sides 
of the abdomen, bnt not meeting along the venter; all, or nearly 
all of the ventral platcs visible. . . . . . . . . . . . . . . . . . . . . . . . . .  .32 

32. Basal joint of the hind tnrsi twice as long as the others united, 
second joint with a long process externally which reaches to 
the tip of the fourth joint; abdomen greatly compressed, curved 
likc a pruning linile, much longer than the remainder o f  the 
body. Parasitic specics. (IbLlia, Eur., N. Am.). IBAL~IDE 

Basal joint of hind tarsi much shorter; second joint simple, with- 
out proccss. Mostly gall-making species, almost entirely holarc. 
(Aulacidea, Di&strophus, Rhodites, Disholciispis, Amphi- 
bolips). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CYN~PIDE 

33. Hind wings exceedingly narrow, lincar, thc base forming a long 
stalk; ovipositor issuing barely before the tip of the abdomen; 
antennre with the scape not greatly elongated, usually swollen 
and compressed and without ring joint; very minute species 
with long wing fringe; widespread in distribution. (Polynbma, 
Gonatbcerus, Aliiptus, Bnaphes) . . . . . . . .  M Y M ~ ~ R I D B  

Hind wings never vcry narrow, not linear nor with a long stalk 
a t  the base; ovipositor issuing decidedly before the tip of the 
abdomen; antennz elbowed (Pigs. 909, 912, 913) with long 
scape and usually with from one to three minute ring joints; 
wing fringe almost always much shorter. . . . . . . . . . . . . . . . .  .34 

34. Tarsi five-jointcd (rarely four-jointed or less in certain wingless 
males); axillre with their anterior margins forming a more or 
less straight line, their sides not extended in front of thc tegulz 
(Fig. 908); spur of front tibia strong, curved. . . . . . . . . . . . .  .35 

Tarsi three- or four-jointed (five-jointed or hcteromerous only in 
the females of one or two genera); a x i l l ~  extended strongly and 
obliquely forward a t  the sides, well in advance of the tegulte 
(Fig. 91 0) ; spur of front tibia usually weak. . . . . . . . . . . . . .  .47 

35. Head of female long, oblong, with a deep longitudinal groove 
above; front and hind legs very stout, the middle ones very 
much more slender; males almost always mringless, with stout, 
short, three- to nine-jointed antennze. (Fig. 917). Tropico- 
politan. Fig-insccts. (Blastbphaga (B. ys&z.lles = grosshrum,Fig 
caprifier), tropicopolitan; ~ g a o n ,  Ceratosblen, Old World; 
TBtrapus, ncotrop.; Pleistodbntes, Austr.). . AGAONTIDIE 

Of a different conformation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .36 
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36. Mesopleura rarely large, with an oblique femoral groove or im- 
pression; spur of middle tibia normal, not enlarged. . . . . . . . .37 

Mesopleura large, entire; flat, without femoral groove in the 
feniale and usually in the male; spur of rniddle tibia usually 
very large and stout, often fringed with minute spincs internally. 
An extremely varied, abundant, cosmopolitan group. (Eupbl- 
m u s ,  A d s t a t u s ,  Metapblma, Encfr tus ,  AgeniBspis, 
Copidosbrna, Signiphora). (Including EUP&LII/IID&, SIG- 
N I Y ~ ~ ~ R I D B ,  and TANAOSTIGJIATIDB). 

ENCERTIDB 

Figs. 908-913. Hymenoptera 

908. Pteromalus, thorax from above. P, pronotum; M, mcsonotum; T, tcgub; 
A, axilla; S ,  scutcllum. Pteromdidze. 

909. Chalcid fly, diagram of antenna. P, pedicel; R, ring-joints; F,  funicle; 
C, club; S. scape. 

910. Eulophus, thorax scen from side. Lcttering as in Fig 908. Eulopl~id~. 
911. Coccophagus (Howard) E:ulophidzc. 
912. Dibrachys, ai~tenna of female. Pteromalidze. 
913. Dibrachys, antenna of male. Pterornzllidzc. 

37. Hind tibize with two apical spurs. . . . . . . . . . . . . . . . . . . . . . . . . .38 
Hind t i l o i ~  with a single apical spur; ovipositor rarely long; man- 

dibles with thrce or four teeth a t  apex; small k~lack, bronzed, 
or metallic species. (Figs. 908, 912, 913). A large cosmopolitan 
family. (Pter6malus, Dibrachys, Nasbnia, Diglbchis, 
Pachynetiron, SpalBngia): (Including SPALAArGIIL)B). 

PTEROMALIDB 
38. Mandibles sickle-shaped, us~rally with one or two teeth within; 

thorax greatly elevated; scutellum usually much enlarged and 
produced behind; abdomen compressed, usu~l ly  on a long, 



HRUES AND META~NDEH: CLASSIFICATION OF INSECTS 485 

slender pediccl, the second segment very large. (Fig. 920). 
Cosmopolitan, but almost entirely tropical (KLpala, Ora- 
sbma, Schizaspidia, ThoracLntha, Stilbula) . 

EUCHAR~DIDE 
Mandibles strong and stout, generally with three or four teeth a t  

apex; thorax not or rery slightly elevated; axillz separated 
from the mesonotum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 

39. Hind cox% very large, long, five or six times larger than the front 
ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 

Hind cox% newr rery large, not conspicuously larger than the 
frontones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 

40. Hind cox% more or less triangular in cross-sect,ion, sharply ridged 
:J)ove; hind fcirlora usually simple, rarely swollen sntl with a 
tooth hcnenth; if denticulate beneath, the ovipositor is long. .41 

Hind cox= cylindrical, long. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 
41. Notauli present, ovipositor exsertetl, usually very long; abdomcn 

not coarsely pitted or pu~lctui-cd. Cosmopolitan. (Callimame 
(= T6ry111 US), DiBmorus, Monodontombrus, PodLgrion, 
Megastigmus (Seed chalcids), Idh-nes). (TOR P M I U ~ ) .  

CALLIMOMIDE 
Notauli absent or obsolete; ovipositor hidden; ahdomen of female 

conical, elongate, usually with rows of deep pits or large punc- 
tures. Mainly Eur. and N. Arn. (6 rmyrus ,  Trib2us).  

ORMPRIDE 
42. Hind femora greatly swollen, and toothed or denticulate beneath, 

their tibix: cnrred and oblique a t  apes; prothorax not elongate 
or narrowed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .43 

Hind fcnlora not swollen, simple; all the legs very long and slender; 
abdomen extremely long and slender; prothorax inuch elon- 
gated, fonning a narrow neck; ovipositor very long. S,. Am. and 
Austr. (Leptof &nus ( = PclccinBllu)). (PE1,ECIiirELLIDB). 

LEPTOFCENIDE 
43. Fore wings foldetl longitudinally in repose; ovipositor long, curv- 

ing upwards and forward over the dorsum of the abdomen. 
(Leucijspis, cosmop.; Polistomijrpha, S. Am.; Epexo- 
chlzenhides. 1nd.-Austr.). . . . . . . . . . . . . . .  LEUCOSP~DIDE 

Fore wings not folded; ovipositor only very rarcly long, and then 
not thus upcurvcd; tip of abdomen sometimcs drawn out as a 
slender stiff process. (Fig. 914). Cosmopolitan, more abundant 
in the tropics. (Chiilcis, Phasgonijphora, SpilochLlcis, 
Smicra, Haltich4lla, Dirrhinus) . . . . . . . .  CHALC~DIDE 
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44. Pronotum wide, quadrate, not or scarcely narrower than the 
mesonotum; rnesonoturn usually very coarsely sculptured. . .45 

Pronoturn narrower, usually much narrowed in front or transverse 
linear, rarely as wide as the mesonotum; mesonoturn usually 
finely sculptured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .46 

45. Abdomen rounded or ovate, more or less compressed, sccond 
tergite ncver very large; the hypopygiurn usually produced 
in the female; black or yellowisll species. Cosmopolitan. (Har- 
molita (= Isos6nru) (Joint-worms), E u r i t o m a ,  Decbtoma, 
Axima, Bruch6phagus, Rileyia) . (Figs. 916, 921). 

E U R Y T ~ M I D E  
Abdomen srnall, subtriangular, the second, or fused second and 

third tergite covering most of its surface; thorax very large; 
short, metallic or submetallic species. (Fig. 919). (Perilbmpus, 
cosmop.; Trichilogbster, Austr.; Chrysolbmpus, N. Am., 
Eur.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PERILAMPIDE 

46. Mesepistcrnurn not large and triangular; none of the femora 
noticeably swollen; srnall bronzed or green species. (Semio- 
tbllus, Lampr6taJus, Miscogbster, cosmop.; LBlaps, Am.). 
(Including TRID YMIDA?) . . . . . . . . .  MISCOGASTRIDE 

Mcsepisternurrl large and triangular; either the front or hind 
femora more or less swollen, and sometimes serrate; usually of 
metallic color. (Fig. 915). (Chalcodbctus, Am.; EpistGnia, 
cosmop.; Cle6nymus, Cheirtjpachys, Eur., N. Am.; Ptinb- 
bius, N. Am.) . . . . . . . . . . . . . . . . . . . . . . . . . .  C L E O N ~ I Y I I D ~ E  

47. Hind cox= normal, not enlarged; nlesopleura with a groove or 
impression. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48 

Hind coxe much enlarged and dilated (Fig. 895), their femora 
cornpresscd; marginal vein greatly elongated; very small, usu- 
ally black species. (Elbsmus, cosrnop.; Euryischia, Aastr.). 

ELASMIDE 
45. Tarsi four-jointed (five-jointed or heterorncrous in the females of 

one or two genera) ; wing hairs not placed in rows or lines; wings 
usually narrow. A very extensive but poorly known cosmopoli- 
tan farnily. (Figs. 910, 91 1, 918). (Tetrbstichus, Aphelinus, 
Melittbbia, AblGrus, Ootetriistichus, EuplBctrus, Eillo- 
phus). (Including TETRAST~CIIID~?, APII~<L~NID~%, 
ELACH~NTIDB and L ~ ~ ' T L ~ : D ~ ~ Y T I D & )  . . .  E U L ~ B N I D E  

Tarsi three-jointed; wings broad, mith the wing Irairs u s w ~ l ~ y  
arranged in bands or lines; marginal and stigma1 vcins united 
to form a strongly recur\ ed stem (Fig. 903). (Trichogrbmma 
(= Pentdrtilro~z, 06phthora)). . . . . .  TRICHOGRAMM~TIDE 



49. A n t e n n ~  distinctly elbowed, the scape long and the flagellum 
..... generally swollen toward the tip (Figs. 909,912,913). .50 

Antennze not elbowed, usually fliform or tapering toward the 
tip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .59 

Figs. 914-921. Hymenoptera 

914. Xanthomelanus (Ashmead) Chalcididse. 
915. Trigonoderus (Ashmead) Cleonymidze. 
916. Bruchophagus (Urbakms) Eurytomidse. 
917. Sycophaga, underside of head and thorax (Grandi) Agaontidz. 
918. Paracrias (Ashmead) Eulophidze. 
919. Perilampus (Ashmead) Perilainpidz. 
920. Kapala (Aslrmend) Eurharididz. 
921. Bephratoides (Brurs) Eurytomidze. 

50. Head with a dcep triangular irnpression anteriorly. . . . . . . . . . .  .51 
Head normal, without such impression. . . . . . . . . . . . . . . . . . . . .  .52 

51. Abdomen short, of normal form, not pointed or c~llarged apically. 
(Wingless males of Idarnini). (See couplet 41). 

Some CALEIMOMID~E 
Abdomen broadly sessile, much drawn out into a point apically, 

or broadened a t  tip. (Wingless males). (Scc couplct 35). 
A G A ~ N T I D B  
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52. Pronotum as long as thc mesonoturn and scutellum together; 
abdomen with only four visible segments. (A single species, 
Alibnus, S. Afr.) . . . . . . . . . . . . . . . . . . . . . . . . . .  ALIENIDE 

Of different conformation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53 
53. Tarsi five-jointed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 

Tarsi four-jointed (see couplet 48). . . . . . .  . A  few E U L ~ P H I D ~ E  
54. Mesopleura large, entire, without a femoral groove. (See couplet 

36) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 few E N C ~ R T I D E  
Mesopleura with an oblique femoral groove or impression. . . .  .55 

55. Hind cox= large, more or less triangular in cross-section, ridged 
above. (See couplet 41) . . . . . . . . .  . A  few C A L L I M ~ M I D E  

Hind cox= small, not ridged ak~ove. . . . . . . . . . . . . . . . . . . . . . . .  .56 
56. Femora of norma.1 size, not greatly swollen on the front or hind 

legs; mesopleura smt~11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57 
Femora of either the front or hind legs greatly swollcn, mesopleura 

large, triangular. (See couplet 46) . . A few CLEON~MIDE 
57. Hind tibiz with a single apical spur. (See couplet 37). 

A few PTEROMdLIDIE 
Hind t,ihi= with two apical spurs . . . . . . . . . . . . . . . . . . . . . . . . .  .58 

58. Pronotum wide, quadrate. (See couplet 45). 
A few EURYTOMIDLE 

Pronotum nZarrow, usually narrowed in front or transversely linear. 
(See couplet 46) . . . . . . . . . . . . . . .  . A  few YISCOGASTRIDE 

59. Abdominal petiolc cylindrical, rarely very short; ahdornen much 
compressed; antennce frecpently swollen apica.lly or clavatc. .60 

Abdorninal petiole, if well developed, a.rcuate, or curved toward 
the tip, rarely coinpressec1; a n t e n n ~  never enlarged apically. 61 

60. Tergites meeting along the venter and completely enclosing the 
sternitcs. (See couplet 32) . . . . . . . . . . . . .  Some CYN~PIDE rn 

Tergites not meeting along the venter; :dl, or nearly all the ster- 
nites visible. (See couplet 31) . . . . . . . . . .  A few FIG~TIDE 

61. Second and third t,ergites immovak)ly united; antcnnz with more 
than twenty-four joints. (See collplct 29). A few BRACQNIDIE 

Second and third tergit,es freely movable like the other segments; 
very rarely indistinctly separated. . . . . . . . . . . . . . . . . . . . . . .  .62 

62. Abdsrninal petiole rather suddenly ktrotrdened and bent downwartl 
near the t,ip, its spiracles placed well beyond thc middle. (See 
couplet 28) . . . . . . . . . . . . . . . . . . . .  A few ICHNEUMONIDE 

Abdominal petiole very short or not of this conformation; very 
small black species. (Some apterous Aphidiin~).  (See couplet 
29) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A few BRACONIDAZ 



63. Pronotum extending entirely or almost back to the t e g u l ~ ,  its 
hind angles usually not lobed, or the tegulz absent; trochanters 
occasionally two-jointed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 

Pronotum shortened (rarely extcndcd in front as a neck), more 
or less collar-shaped (Figs. 891,92.5), not extending hack on the 
sides to the tcgulz, although each posterior angle is produced 

. . . . . . . . . .  to form a lobe; trochanters always one-jointed ,116 
64. First segnlcnt of abdomen forming a scale or node (Figs. 922, 923, 

924, 926) or the first and second nodiforrn, and clearly sepa- 
rated both above and below from the gaster, or remainder of 
theabdomen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 

First segment of abdomen not scale-like; if nodiform and separated 
from the gasterbya constriction, the second segment forms apar t  
of the gasterand is not separatedfromitbotb above and below. 66 

65. Hypopygium of male with an upturned spine; female wingless, but 
not dimorphic, without sterile worker caste: female with suture 
between incsonoturn and pronoturn, but without suture or im- 
pression betwccn mcsonotnm and mctanotum or propodeurn. 
Insects not living in colonies. (Apter6gyna1 Afr., As.). 

APTEROGENIDE 
Hypopygium of male without an upturned spine; female tli- 

rnorphic, thc stcrilc forrn (worker) wingless, with the thoracic 
sutures lost or much reduced; the fertile form with the thoracic 
sa_tures all prescnt. tnsects living in colonies. Ants. (FORMI- 
COIDEA, HETEROGYNA) . . . . . . . . . . . . . .  F O R M ~ C I D E ~  

a.  ('loacal orifice slit-shaped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 
Cloaca1 orifice round, terminal, surrounded hy a fringe of hairs; 

sting not hlnctional; abdominal pedicel consisting of a single 
segment; no constriction between the second and third ab- 
dominal segments; male genitalia not retractile. (Fig. 923). 
(Pren6lepis1 cosmop.; LLsius, Formica, holarc.; Polfrha- 
chis, Old World tropics; Camponbtus  (Wood-ants), cosmop.). 

FORMICINE 
b. Sting vestigial (except A~zcurcfusj; abdominal petlicel consisting 

of a single'scgrnent; no constriction between the second and 
third abdominal segments; species producing a secretion of 
aromatic rancid odor. (Doliclaod6rusl cosmop. ; Doryrngrmex, 
Iridomfrmex (I. hiinzilis, Argentine ant), widespread). 

DOLICHODER~NE 
1 Thc ants form a very rxtcnsivc, widespread, and dorr~inant family divisible into a rlumber of 

wcll-marked suld;nnilics, several of whir:t~ arc undoubLe<lly of eq1fi11 rank with mmiy of Ll~e 
familics rccogniz~:rl in  ol her groups. A tahle for tbcir separation is given helow, adapted from a 
recent key by Wheeler. 



Sting developed, sometimes very small, but capable of being ex- 
serted. Petiole of abdomen (pedicel) either consisting of two 
joints, or with the first segment forming a node and the second 
and third separated by a strong (very rarely weaker) con- . . 
strict~on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

c. Peclicel of two scgments, the petiole anti postpctiole (Fig. 9'22); 
frontal carinz usualljr separated from each other; copulatory 
organs of male almost always exsertcd. . . . . . . . . . . . . . . . . . . . .  d 

Pedicel consisting of a single segment, more rarely of two, but in 
this case the frontal carinx are very close to each other and do 
not cover the insertions of the antennx (Dorylinz) or the man- 
tlihles are linear anti dcnticulate (M?yrmecin). . . . . . . . . . . . . . .  e 

d. Antennx 12-jointed in worker, fernale and male; clypeus not 
prolonged back between the frontal carinx, its posterior margin 
rounded; fore wings almost always with two closed cubital cells; 
one of the tibia1 spurs on the middle and hind lcgs pectinate; 
ocelli almost always present in the worker. (Pseudomfrma,  
neotrop.; Pachysima, Viticicola, Afr.). 

PSEUDOMYRMINE 
Clypeus almost always prolonged between the frontal carince; 

if not, the spurs of the middle and hind tibiz are simple or 
absent, or the antennx are 11-jointed in the worker and female, 
12-jointed in the male, and the fore wings have one closed cubi- 
tal cell. (Pogonomfrmex (Agricultural ants), A I ~ . ;  Myrmlca, 
holarc., Indo-Mal.; PheidBIe, MonomBrium, tro-picopolitan; 
Solen6psis (8. gemindtu, Fire ant), cosmop. ; Atta  (Leaf- 
cutter ants), neotrop.) . . . . . . . . . . . . . . . . . . . .  MYRMICINB 

e. Frontal carinz very close to each other; alnlost veltical, not a t  all 
covcring the antenna1 insertions; abdominal pedicel of one or 
two segments; ge~litalia of rr~alc almost always coinpletely re- 
tmctile. Legionary and Drivrr ants (Fig. 927). (D6rylus, 
B n i c t u s ,  Old World tropics; Eciton, neotrop.) DORYLINZ 

Frontal c a r i n ~  separated or close together, in the latter case being 
dilated anteriorly to form an oblique or lrorizontal lamina, 
which covers in part the insertion of the antennz; abdominal 
pedicel almost always of a single segment. Genitalia of male 
incompletely retractile. (Fig. 924). (Pachyc6ndyla1 neotrop.; 
Myrmbcia (Bull-dog ants), ilustr.; Stigrnathmrna, widespr.; 
Ponira ,  cosmop.; CerBpachys; Odont6rnachus, tropico- 
politan). (Includir~g CEEGrlPACHYIATR') . . . .  PONER~NIE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66. Winged. .67 
. . . . . . . . . . .  Wingless, or with the wings much reduced in size. .98 

67. Hind wings without distinct vcnation and with no closed cells; 
. . . . . . .  usually small or rrdnute insects. (Scc couplet 134). .68 
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Hind wings with a distinct venation and with a t  least one closed 
cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 

68. Antennae inserted far above the clypeus on a frontal shelf or 
strong prominence; smnall or minute, never large species. . . . .69 

Figs. 922-927. Hymenoptera 

922. Myrmica, profile view of thorax imd bn5c of abclomcm; 1, 2, basal nodes 
of abdomen (first and second segments); 3, thnd abclom~nal scxgmcnt. 
Formicitlz. 

923. Camponotus, lateral outline of body (Wllceler) Forni~c~dze. 
924. Ponera, fcmolr. 1, node or basal segment of abdomen (Wheeler) For- 

rnlcldze. 
92.5. Chlorion, tllorav f ~ o ~ n  above. P, prorlotum; M ,  rnc~soaot~ml; S, scutel- 

lurn; T ,  tclgula, (Fcrnaltl) Bplrecltla. 
926. Phryacaces, rnale (Wheeler) F o r m i c ~ d ~ .  
927. Eciton, tem'rle (Emery) Forrnirlda. 

Antennae not inserted on a frontal shelf or strong prominence, 
arising just above the clypeus or near the middle of the face. .70 

69. Wing veilation very incomplete; radial cell if indicated very 
small, cubital vein (R4+R5+M1) entirely wanting; antennze 
11- to 14-jointed, usually strongly clavate in the femalc. (Fig. 
932). (Parambsius, Spil6micrus1 Giilesus, Phsenbpria, 
Trichbpria, cosmop.; Hoplbpria, Am.) . . . . . . DIAPRIIDE 
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Wing vcnation more complete; radial cell large, but not always 
completely closed; cubital vein well developed except at  apex; 
antenna of males 10-jointed, of females 13-jointed. (Emb6le- 
rnus, Eur.; Myrmecom6rphus (= PrrI,inhmmn), Eur., N. 
Am.; Ampulicim6rpha1 N. Am.) . . . . . . . .  EMBOLEMIDIE 

70. Antennze composed of fourteen joints or more. . . . . . . . . . . . . . .  .71 
Antennl~ cornposcd of thirteen joints or less. . . . . . . . . . . . . . . .  .74 

71. Basal joint of hind ta.rsi much shorter than the following joint; 
first abdominal segment as long as the head and thorax together; 
abdomen very long, filiform and conlposed of equal segments 
in t,he fernale; clsvate in t.lre male; large insects. (Fig. 930). 
(Pelecinus, Am.) . . . . . . . . . . . . . . . . . . . . . . . .  PELEC~NIDIE 

Basal joint of hind tarsi longer than the second joint; abdoininal 
petiole very much shorter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .72 

72. Head e1onga.t.e; antenna 22- to 40-jointed, inserted a t  t,he anterior 
margin of the head; females winglcss. A small, witlespread 
group of rare insects. (Sclerogibba, MystrocnGmis, Crypto- 
b6thylus) . . . . . . . . . . . . . . . . . . . . . . . . . .  SCLEROG~BBIDE 

Head short, broader tha.n long; antennz 14- or 15-jointcd, inserted 
a t  tlre middle trf the face, f a  above the clypcus. . . . . . . . . . .  .73 

73. Basal vein complete; antennze 14-jointcd; abdomw strongly 
compressecl. (Roprbn.ia, N. Am.) . . . . . . . .  ROPRON~IDE 

Rasal vein incomplet,e, its anterior portion wanting; antennx: 15- 
jointed; abdomen not compresscd. (Helbrus, Eur., N. Am.). 

HELORIDZ 
74. Mandibles very short, with three large teeth, widely separated 

and not rrleeting when closed; when open, the tips are direct,ed 
laterally; abdomen with only two (fema.lc) or four (male) visible 
tergit,es, the first covering most of t,he al~doincn; sting \w-y 
long, est,endetl forward beneath the body. (Fig. 928). 12 single 
species. (VanhGrnia, N. i2m.) . . . . . . . . . .  VANHORN~IDE 

Pvlandiblcs in normal position, their tips opposing when closed. .75 
75. Llntennz inserted a t  the middle of the face, 13-jointed ill both 

sexes; fore wings with s k)road stigma and a closctl, usually vcry 
siil.all, radia.1 cell; ahdonlen with a short cyl;ndrical petiole, 
thc secolld segment much longer than the ot'rlers. (Fig. 931). 
(Sgrphus (= E'roctotr?/pes), Phzenos!rphus, widespr. ; Exallb- 
nyx, Eur., N. 4m.). (PROCTOTRYPIDB).  . . .  SERBWIDE 

A n t e n n ~  inserted near tllc artontlr, close to the margin of the cly- 
peus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7G 

76. Hind wing with a lobe a t  t,hc anal angle, separated hy a deep, slit- 
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shaped notch; if the lobe and notch are inconspicuous, the body . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  is nietallic in color .77 

Hind wing very narrow without anal lobe or slit-shapcd notch. 80 
77. Abdomen with two to four, rarely five dorsal segments; venter 

concarc; propodcurn laterally with sharp lreels or teeth; pro- 
thorax large, its posterior corners often distinctly scparated 
from the tegulze; ovipositor tubular, extensile, several-jointed; 

Figs. 928-934. Hymenoptera 

928. Vanhornia (Crawford) Va~lhorr~iidae. 
929. Calliceras, head and antennze. Cnlliceratidae. 
930. Pelecinus, wings. Pelccinidac. 
931. Serphus (Brues) Scrphidz. 
932. Loxotropa, antenna. Diapriidze. 
933. Chrysis, uings. Chrysididze. 
934. Telenomus. Scclionidae. 

last large tergite frequently dentate; a n t e n n ~  13-jointed; body 
usually with coarse sculpture and of metallic color. Cuekoo- 
wasps. (Fig. 933). (Chrpsis, cosmop.; Parn6pes, Elliimpus, 
HBdychrum, widespr.; AllocBlia, S. Afr.). CHRYS~DIDB 

Abdomen with six to eight visible segments, very rarely with only 
four or five; venter convex; body rarely with any coarse sculp- 
ture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78 

78. Antennze 10-jointed in both sexes; front tarsi of female usually 
pincers-shaped (Fig. 937) ; head broad, transverse, or subquad- 
rate; female frequently apterous with the thorax nodose. (Figs. 
937, 938). (Dr9inus, G o ~ t o p u s ,  Bnteon, cosmop.; Aph6- 
lopus, Eur., N. Am.; BBcchus, N. Am.; Paradrpinus, Austr.) 

 DRY^ NIDE 
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A n t e n n ~  12 to 13-jointed; front tarsi simple; head elongate or 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rounded. 79 

79. Anal lobe of hind wing conspicuous; abdomen with seven or eight 
visible dorsal segments; head usually elongate, oblong; small, 
usually black or bronzed species, the fcmales sometimes wing- 
less. (BBthylus, Mesitius, PerisiBrola, widespr.; Sibrola, 
IIawaii; Pristbcera, ~ ~ ~ r i s  (s. lat.), SclerodBrma, Gonibzus, 
C O S ~ O ~ . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BETHELIDE 

Anal lobe of hind wing not conspicuous, separated by a minute 
notch; abdomen with a t  most six segments visible from above. 
(ClBptes, Eur., Am.) . . . . . . . . . . . . . . . . . . . . . . . .  CLEPTIDE 

. . . . . . .  80. Abdomen acute, or sharply margincd along the sides. .S1 
Abdomen rounded on the sides; wings, when present, with the 

radial vcin developcd, but not complete, leaving the radial cell 
open; no postmarginal vein. (Fig. 929). (Lygbcerus, Cono- 
stigmus, Calliceras, cosmop.; Megaspilus, holarc.). (CERA- 

. . . . . . . . . . . . . . . . . . . . . . .  PHRONIDB) GALLICERATIDE 
81. Antennze ten-jointed, rarely with fcwcr joints, but never more; 

front wings without marginal or stigmal vcin and usually with- 
out a subcostal vein also. (Platyghster (including Polygnb- 
tus) ,  cosmop.; InostBmma, LBptacis, Amblyhspis, Eur., 
Am.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLATYGASTRIDE 

Antennze twelve- or eleven-jointed (if rarely seven- or eight- 
jointcd, the club is unjointed, or if ten-jointed, the stigmal vein 
is present); marginal and stigmel veins usually present. (Fig. 
934). (Phanfirus, TelBnomus, Calotelbia, Scblio, cosmop.; 
Tbleas, ProsacBntha, Hadronbtus, widcspr.; Grpon, Eur., 
Am.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S C E L I ~ N I D E  

82. A n t e n n ~  composed of fourteen or more joints. . . . . . . . . . . . . . .  .S3 
Antennze with never more than thirteen joints; twelve-jointed in 

the female and thirteen-jointed in the male, except in rare in- 
stances when the number may be reduced. (VESPOIDEA) . .85 

83. Mandibles with four teeth, head large, quadrate; antennze with a t  
least 16 joints, usually more; hind wing with two large closed 
cells; moderate-sized, often brilliantly colored species. (Fig. 
935). (Trigbnalys, paltearc.; Lycoghster, Am., E. Ind.; 
Tapinbgalos, N. Am., S. Afr.; Seminbta,  neotrop.; Bareo- 
gbnalos, N. Am.) . . . . . . . . . . . . . . . . . . . . . .  TRIGONALIDE 

Mandibles with not more than three teeth; antennze 14- or 15- 
jointed.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 

84. Fore wing with a closed discoidal cell; apex of propodeum extend- 
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ing back beyond the insertion of the hind cox=; antennz not 
inserted on a large frontal prominence. (See couplet 25). 

MONONIBCHIDE 
Fore wing always without a closed discoidal cell; propodcum not 

extended bacak beyond the insertion of the hind cox=; a n t e n n ~  
inserted on a conspicuous frontal shelf or prorninencc; small 
black or brownish species. (Fig. 936). (Bblyta, Oxplabis, 

Figs. 935-938. Hymenoptera 

935. Seminota (Schultz) Trigonalidae. 
936. Belyta (Fouts) Eelytidre. 
937. Gonatopus, front tarsus of female. Dryinidz. 
938. Gonatopus (Misra) Dryinidz. 

Aclista, widespr.; PBntoclis, cosmop.; LeptorhBptus, hol- 
arc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BELPTIDE 

85. First discoidal cell shorter than the submcdian cell (usually very 
much so); fore wings very rarely folded; solitary species, never 
living in colonies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86 

First discoidal cell very long, as a rule much longer than the sub- 
median cell; fore wing almost always foldedlongitudinally when 
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in repose; frequently social species, living in colonies. (Figs. 
940, 941, 944, 946) . . . . . . . . . . . . . . . . . . . . . . . . . .  VESPIDE 

a. Transverse mctlian vein in hind wing straight or curred, not 
angulate; fore wing with two or three cubital cells, the rrrargioal 
ccll always truncatc at  apex; antennz usually strongly clavatc. h 

Transverse rnedian vein angulate; antennz not noticea1)ly swollen 
apically . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d 

b. Anal lobe of hind wing elongate, more than half as long as the 
submedian ccll. (EuparLgia, N. Am.) . . . .  EUPARAGIiNE 

Anal lobe of hind wing small, circular or oval, much less than half 
as long as thc submedian cell. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 

c. Discoidal vein in hind wing obsolete or entirely alment. (Mksaris, 
palzarc.; Pseudom6saris, N. Am.; Trimgria neotrop.; Ma- 
sariblla, Cerbmius, Ceramihides, Afr.; Parbgia, Austr.). 

MASARIDINE 
Discoidal rein in hind wing present, fully clevelopetl. (Gayella, 

Paramhsaris, neotrop., N. Am.) . . . . . . . . . . .  GAYELLINE 
d. Second and third cubital cells each receiving a recurrent neryure. 

(Raphiglbssa, palzearc., Afr.) . . . . . . . . .  RAPHIGLOSSINE 
Second cubitnl cell receiving both recurrent nervures. . . . . . . . . .  e 

e. Mandibles short and broad, obliquely truncate and toothed a t  
the apex, folding above one another under the clypcus or very 
slig'r~tl y crossing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 

Mandibles more or less elongate and knife-like, either crossing 
each other or extended forward to form a beak, their inncr 
margins more or less toothed or notched . . . . . . . . . . . . . . . . . .  j 

f .  Tarsal claws hifid or toothed; middle tibize with one or two spurs; 
clypeus broadly truncate a t  apex; solitary wasps. (Zbthus, 

. . . . . . . . . . . .  cosmop.; LLbus, Afr., Indo-Mal.) ZETHfNE 
Tarsal claws simple; middle t ibiz with two spurs, very rarely 

with one; true social wasps, living in colonies, the females often 
. . . . . . . . . . .  dirrlorphic as fertile females and sterile workers. . g  

g. Clypeus broadly truncate and more or less emarginatc a t  the 
apex; first abdominal tergite vertically truncate anteriorly; 
hind wing without a lobc a t  the anal angle, t11c basal third 
strongly narrowed. Hornets; Yellow-jackets (Vbspa, VBspula, 

. . . . . . . . . . . . . . . . . . . . .  pal~arc . ,  nearc., Indo-Mal.) VESPINE 
Clypeus pointcd a t  the apex, rarely rounded or straight, in which 

case the first abdominal tergite is not vertically truncate; hind 
wing: usually with a lobe a t  the anal angle. . . . . . . . . . . . . . . . . .  h 

'This varied and extcusivefamily is divisildein Lo srvcral gro~~ps,  some of which wcre formerly 
rcgarded as familics, bu L mow morc generally as of only snl~fnn~ily rank. A key to these which 
has been kindly revised by Prof. Requaert is giveu below. 
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h. Second abdominal segment broadly bell-shaped, its tergite and 
sternite completely or for the most part fused; first segment 
rnuch narrowcr than the second; extensory inusclc of the 
abdorrlen insertcd on the propodeum in a narrow and much 
compressed slit. (One ge?rrs, Ropalidia (= Icciria), 'ifr., Lntlo- 
Austr.). (RHOPALIDIINAC) . . . . . . . . .  ROPALIDIINB 

Second abdominal segment of the usual shape, its tergite and 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  sternite freely articulated .i 

i. Extcnsory nluscle of the abdomen inserted on the propodeum in a 
narrow and much compressed slit; first abdominal sc, .vment 
never narrowed into a stalk; antennze always of 12 joints in the 
female and 13 in the male. (Polistes, cosrnop.; Gyr6stoma, 
oriental) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  POLISTIN& 

Extensory muscle of the abdomen inserted on the propodeum in a 
broad, oval cavity; first abdominal segment often stalk-like; 
antennze with 11 or 12 joints in the fcrnale and 12 or 13 in the 
male. (Pol$bia, Chartergus, ncotrop.; Mischoc$ttarus, 
Nectarina, N. Am., neotrop.; Belonoghster, Afr.; Poly_bi6i- 
des, Afr., oriental) . . . . . . . . . . . . . . . . . . . . . . . .  POLYBIINB 

j. Middle tibize with one apical spur (very rarely two or none); 
clypeus broadly rounded, truncate or emarginate a t  tip (very 
rarely pointed). A large cosmopolitan group. (Ehmenes, 
Odynbrus, Symm6rphus, Ancistr6cerus1 Pterochilus, cos- 
mop.; SynLgris, Afr.; Pachfmenes, widespr.; Moncbia, 
N. Am., neotrop) . . . . . . . . . . . . . . . . . . . . . . . .  EUMENINLE 

Middle t ibiz with two spurs; clypeus projecting in a round or 
sharp point. (Stenoghster (= Ischnogbst~r), Indo-Austr.). 

STENOGASTR~NB 

86. Flagellum of antennz bare or with very short pubescence, not 
clothed with conspicuous hairs. . . . . . . . . . . . . . . . . . . . . . . . . .  S7 

Flagellum clothed with conspicuous hairs, as long as, or much 
longer than the width of the antenna1 joints. (PlumLrius 
(= Ko~zowiilla), Chile, Argentina; Myrmecopterina (=A;- 
chihymen), S. Mr.). (KONOWI~LLIDB, I~RCIIIFIYME- 
ID&) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLUMAR~IDIE 

87. Mcsopleura divided by an oblique suture into a lower and upper 
part; Icgs, including the coxze very long; hind fcmorn unusually 
long; rniddle tibix: with two spurs. Spider hunting wasps. 
(Psamm6chares (= P6mpilus), PBpsis (Tarantula hawks), 
Cer6pales, Agbnia, widespr.). (CEROPALIDB, POMI'IL 
ID&) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PSAMMOCMARIDLE 

Mesopleura not thus divided; legs shorter, thc hind femora, 
not usllally extending to the apcs of the abdomen. . . . . . . . . .  SS 



58. Meso- and metasternurn forming together a flat plate which is 
divided by a transverse, more or lcss sinuous suture, and over- 
lies the bascs of the four posterior cox=; wing membrane, be- 
yond the closed cells, finely longitudinally wrinkled; hypopy- 
gium of male with three spines. Layge, usually brightly colored 
wasps. (Scblia, Camps6meris (=Ells), cosrnop., mainly trop.) 

SCOLIIDE 

Figs. 939-946. Hymenoptera 

939. Paniscomima, wings (Entlerlein) Rhopalosomat~itl~. 
940. Vespa, head in front view (Schmiedeknccht) Vespiclz. 
941. Vespa, wings. Vcspi(1z. 
942. Sphserophthalma, wings. Mutillidz. 
943. Elis, wings of fcmal:. Tiphiid%. 
944. Polistes, lateral view of thorax (Beqaaert,) Vcspidz. 
945. Elis; wings of male. R, raclia,l or marginal cell; C1, C2, C3, clibital or 

subma,rginal rells; Dl ,  D2, 0 3 ,  discoidal cells; M, median cell; SM, 
submcdian cell. Tiplliidz. 

946. Eumenes, wirrgs. Vespida. 

Meso- and inetasternum not forming sucla s plate overlying all 
four posterior cox%; sometirnes provided with a pair of thin 
backwardly directed plates or lamin= which overlie the bases 
of the middle cox% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89 

89. Joints of antenna1 flagellum long and slender, each bearing a t  the 
apex two slender spines; joints of tarsi broadened and deeply 
lobed (female); hind wing with a prominent anal lobe and a 
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deep axillary incision (Fig. 939). (Rhopalosbma, Am.; Panis- 
comima,  Mr.; Hymenochimsra,  India). 

RHOPALOSOMATIDIE 
Joints of antenna1 flagellum not spined a t  tip, tarsi simple. . . .  .90 

90. Mesostcrnurn with two larrl in~ that overlie or project between the 
bases of the middle cox= and usually extend to the mid-line 

. . . . . . . . . . . .  where they are separated by a mcdian suture. .91 
Mesosternum simple, without appendages heh id ,  or with the 

laminte reduced t,o a pair of minute tooth-like projections. .94 
91. Ocelli small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92 

Ocelli very large; nocturnal insects (males). (Brachycistis, 
Ghyphbtes, Am.). (S'ee couplet 94). 

RRACHYCIST~NB of t,he MUT~LLIDE 
92. Males with apex of :thdoinen terminating ill a single strongly 

upcurved spine (if therc are 8 ventral abdominal segments 
and the pygidium is not deeply ernarginate, see Dimorphothys~- 
n ~ l s  and Rhagi!inster in the Thynnidz); females with a deep 
constriction between the first and second ventral abdominal 
segments. (Figs. 943,945). (Tiphia, cosmop. ; Paratiphia,  Am.; 
~ l i s  (= M!yzine), $despr. ; Pter6mbrus (=EngYc$8ti.~)), Am.). 
(Including PII'EROillBRIDA3 and MYZINIDB). T I P H ~  IDIE 

Males with apex of abdomen not terminating in a single strongly 
apcurved spine (except Divzorphothynrtus and lthngignstcr), 
other-wise armed or without spines; females (of Anthobosca) 
without a deep constriction bet,wecn the first and second ven- 
tral abdominal segments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .93 

93. Pygidiurn of illale of various forms, with or without spines; an- 
tennte of nlltle ge~~crallj- inserted undcr a frontal prominence, 
their sockets facing anteriorly or laterally instead of dorsally; 
wing venation of male complete and extending out to the tips 
of the wings, three closed cubital cells, thc first usually divided 
at  least partially by a spur horn the first intercubitus; female 
wingless. ( D i s n m a ,  Rhagiggster, Dimorphothpnnus, 
Alwtr.; Elaphr6ptera, Encyrtothpnnus, S. Am.; Glypto- 

. . . . . . . . . . . . . . . . . . . . . . . . . .  metbpa, N. Am.) TH?NNIDE 
Pygidium of 11la1e unarmed; a n t e n n ~  of nt:ile not inserted under n 

frontal prominence, tlreir sockets facing dorsally; female winged. 
(Anthobbsca, P. Am., ,%ustr.) . . . . . .  ANTHOBOSCIDAE 

94. Hind wink with a prominent separated lobe a t  the anal angle .96 
Hind m4ng mithout ;I lobc a t  the anal angle, a t  inost with an ob- 

tuse enlarginntion s t  thc posterior basal angle . . . . . . . . .  .95 
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95. Cubital vein in hind wing originating beyond the transverse 
median vein; second abdominal segment separated from the 
first by a strong constriction both above and below; ferrlale 
winged. (Sierolomijrpha, nearc., Hawaii). 

SIEROLOM~RPHIDIE 
Cubital vein in hind wing not originating beyond the transverse 

median vein; body almost always conspicliously pilose (Fig. 
942); female winglcss. Vclvct ants. A widespread family occur- 
ring mainly in desert regions. (Mutilla, palzarc., ethiop., 
oriental; Dasymutilla, Photijpsis, Am.; Traumatomuti l la ,  
neotrop.; Ephutomijrpha, nutr . ;  . . . . . . . . . .  MUT~LLIDE 

96. Abdornen with the several segmcnts separated by strong con- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  strictions (males) .97 

A1)domen without such constrictions, except between tlie first 
and second segments; hypopygium of rnale unarmed; female 
winged; sting long, enclosed in a tubular organ at  base; body 
bare, marlied with yellow or white. (Sap?ga, widcspr.; Eusa- 
pgga, Am.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SAP%GID& 

97. Hypopygium of male armed with a strong, upcurved spine; female 
winglcss, the thorax constricted into three parts. (Meth6ca, 
widespr.; Dryinijpsis, E. Ind.) . . . . . . . . . . . .  METHOCIDIE 

Hypopygium of rnalc unarmed; female wingless, the thorax di- 
vided into two parts by a transverse suture. (Myrm6sa, 
holarc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MYRMOSIDIE 

98. Thorax clearly divided above into three parts by sutures or 
sharply defined constrictions, or into two by a constriction; 
scutellum nearly always present . . . . . . . . . . . . . . . . . . . . . . . .  .99 

Thorax with only one dorsal sclerite, or with two separated by a 
suture; no scutellunl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I14 

99. Antennt*: with 22 joints or more. (See couplet 72). 
Fernales of thc SCLEROG~ BBIDE 

Antennz with 15 ioints or less. . . . . . . . . . . . . . . . . . . . . . . . . .  ,100 
100. Antennze inserted on a frontal shelf or strong pro~ninencc. . .  . I01 

No shelf or strong prorrrinence at  the base of the antennze. . .  . I03 
101. First segment of the abdomen forming a distinctly separated 

petiole; antennze inserted on a frontal shelf. . . . . . . . . . . .  . lo2 
Abdomen without a distinctly scpa~.ated petiole; antennz not 

inserted on a shelf. (See couplet 69) . Some EMBOLEMID& 
102. Antcenze usually 12-jointed. (See couplet 69). 

Some females of tlre D I A P R ~ I D ~ E  
Antennx. usually 15-jointed. (See couplet 84). 

Some fernalcs of the BEL%TIDE 
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103. A?r)tloincn acute or sharply margined along the sidcs . . . .  ,104 
,4bdonlen uitllout an >tcilte or sharply msrgincd edge along the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  sides 105 
104. A n t e n n ~  12- or 11-jointed (if rarcly 7- or 8-jointed, the club is 

unjointed). (See couplet 81). 
4 few fernales of the SCELIONIDE 

h t e n n e  10-jointed, rarely with fewer joints, but never more. 
(See couplet 81) . 4 fcw males of the PLATYGASTRIDB 

105. A n t e n n ~  insertcd IOTN down, next to the border of the clypeus . 106 
A n t e n n ~  insertcd at  the middle of the face, far above the clypeus. 

(Paracbdrus). (See couplet 75). 
A few females of the SERPHIDIE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  106. Antcnni~ 10- or 11-jointed. 107 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Antenni~ 12- or 13-jointcd. .108 
107. Front tarsi of female pincers-shaped; antennze of male 10- 

jointed. (See couplet 78) . . . . . . . . . . . .  Some DRY~NIDE 
Front tarsi of female not pincers-shaped; a n t c n n ~  of male 11- 

. . . . . .  jointed. (See couplet 80). Somc CALLICERATIDIE 
108. Head elongate, usually distinctly longcr than wide; thorax 

divided by sutures, or if divided by constrictions, the hcad is 
much longer than wide. (Scc couplet 79). 

A few females of the BETH*LIDE 
Head almost always oval, slightly broader than high . . . . . . .  .I09 

109. ,4bdornen with only four visible tergites. (See couplet 52). 
ALIENIDlE 

Abdomen normal, with six to eight visible tergites . . . . . . . . .  110 
110. Wings prcsent, though greatly reduced in size; t e g u l ~  normally 

developed; thorax of normal form, divided by sutures. . . . .  ,111 
Wings absent; tegulre indicated only as minute tubercles; thorax 

generally of abnormal form, often divided by constrictions. ,112 
111. Antennz 13-jointed. (See couplet 95). 

A very few males of the MUT~LLIDE 
Antenniz 12-jointed. (Sce couplet 87). 

h vcry few femnlcs of the PSAMMOCHARIDB 
112. Mesosternum simple, witk~out laminz that overlie or project 

between the bases of the middle cosx. (See c o ~ p l e t  97). 
Fcmalcs of the METH~CIDB 

Mcsosternurn with two lanlinx that overlie or project between 
. . . . . . . . . . . . . . . . . . . . . .  the bases of the middle  cox:^. ,113 

113. Abdomen with a distinct cylindrical petiole consisting only of the 
stcrnite, the first tergite capping its posterior en<. (See couplet 

. . . . . . . . . .  91) (Pcmales of Chyph6tes) MUTILLPDE, part 



Abdomen not petiolate; femora con~pressed. (See couplet 93). 
Fernales of the THPNNIDE 

114. Pronotuln separated from the remainder of the thorax by a 
suture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115 

Pronoturn fused with the remainder of the thorax, the entire 
thorax without sutures abovc. (See couplet 95). 

Females of thc M U T ~ L L I D ~ E  
115. Occlli present. (See couplet 97). Females of the MYRMOSIDE 

Ocelli absent. (See couplet 91). Females of Brachycistis). 
MUT~LLIDE, part 

Figs. 947-950. Hymenoptera 

947,948,949. Hind lcgs of bees (Smith) Apoidea. 
950. Plumose or compound body-hairs of becs (Smith) Apoidcx 

116. Antenne with 12 (fernale) or 13 (male) joints; very rarely with 
12 in the inale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,117 

Antennz 10-jointed in both sexes; no closed cubital or discoidal 
cells ; front tarsi of female often pincers-shaped. (See couplet 
7s) D R Y ~ N I D ~ E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

117. Hind tarsi slender, filiforrn, the first joint not broadened or 
thickened; abdomen often peJiolate; all hairs on the body 
simple, unbranched. (SPHECOIDEA) . . . . . . . . . . . . . . . . .  118 

Hind tarsi with thc first joint thickened or flattencd, often densely 
hairy; abdornen always sessile; a t  least a part of tE~c body-hairs 
branched or plurnose. Becs. (Figs. 947,948,949,950,964,965). 
(AP~IDKA ( A N T ~ ~ ~ Y I I ~ L A ) )  . . . . . . . . . . . . . . . . . . . . . .  136 

. . .  118. Middle tibize with two apical spurs, both well developed. . l l 9  
Middle tibia generally with only one well developed apical spur; 

sometimes with two or none. When a second spur is well de- 
veloped, the hind fernora are widened n t  the tip (Alyson, Di- 
dinpis), or the n~andibles are emarginate externally (Dine- 
tus) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125 



119. Mesostcrnum produced into a forked process posteriorly; parap- 
sidal furrows distinct; pronotuln usually long, conically pro- 
duced in front, usually with a median groove, its posterior lobes 
often approaching close to the tegul:~. (Amphlex, widespr.; 
Rhinif~psis, Dolichhrus, cosmop.) . . . . . . . .  A M P U L ~  CIDE 

hlesosternurn not thus produced; parapsidal furrows indistinct 
or wanting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120 

120. Abdomen with a distinct, usually long, cylindrical pctiole, which 
a t  the base, at  least, corlsists only of the sternite. (Figs. 891,925, 
951 ). (Chlorion (= Sphbx, auctt.), Sc6liphron (= Pelopeus), 
Sph6x (= Amm6phila), cosmop.). . . . . . . . . . . . .  SPHECIDE 

Abdomen sessile or subsessile, never wit11 a slendcr, cylindrical 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  petiole 121 

121. Labrunl free, wcll-developed, wider than long, triangular or serni- 
circular, extending beyond the clypcus; sternauli on rrlesopleura 
not co?npletc. (Stizus, Sphbcius, cosmop.; Exeirus, Austr.) 
(EXEIRID-43) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ST~ZIDE 

Labrurn short, small, not or scarcely extending beyorid the cly- 
pcus. (If the second cubital cell is petiolate and the hind angles 
of the propodeum are neither acute nor spined, see flx~irus, 
couplet 121) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122 

122. Radial ccll broadly truncate a t  apex and prolonged as a small, 
weakly defined cell; a n t e n n ~  inserted near the clypeus, very 
close to the clypeal suture; eycs of ma!e usually very large 
and contiguous above. (Dim9rpha (=Asfata), cosrnop.; Dip- 

. . . . . .  lopl6ctron, N. Am.) (ASTATIDB) DIMORPHIDE 
Radial cell not appendiculate, pointed a t  apex . . . . . . . . . . . .  123 

123. Antennze inserted very near to the upper edge of the clypeus, 
close to the clypeal suture; first segment of abdomen usually 
long, slender, nodose at  apex and separated frorn the second by 
a distinct constriction; second cubital cell not receiving a re- 
current nervure. (MJIBllinus, widespr.) . . . . . .  MELL~NIDE 

A n t e n n ~  inserted on the face well above the rnargin of clypeus; 
first segment of abdomen broad and stout; second cubital cell 
receiving at  lcast one recurrent nervure, usually two. . . . . .  124 

124. Stcrnauli on mesopleura coalplcte, usually deep; second cubital 
cell with a distinct upper side, not triangular; propodeum 
rounded; thorax smooth, not coarsely punctate. (Fig. 956). 
(Gorftes, cosmop.) . . . . . . . . . . . . . . . . . . . . . . . .  G O R ~ T I D E  

Sternauli wanting or indicated only anteriorly; sccond cubital 
cell triangular or petiolate; propodeurn with the upper hind 
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angles acute or produced ;LS stout spines; tllovas coarsely punc- 
. . . . . . . . . . . . . . . . . .  tate. (Ngsson, cosmop.) NYSS~NIDLE 

125. Eyes dceply emarginate; one clearly defined cubital cell, ab- 
domen petiolate and gradually enlarged apically (Tryp6xylon, 
cosrnop.) ; or two cubital cclls, or three with the second pctiolate 
(Pison, cosmop. ; Pison6psis, neyc. ; Aulac6philus, neotrop.). 
(Figs. 957, 959). (2'R YPOXI.'LOA~ID&). TRYPOX~LIDLE 

Figs. 951-960. Hymenoptera 

951. Chlorion, wings. Sphecidae. 
952. Eucerceris, wings. Cerccridz. 
953. Bembix, wings. Bembividz. 
954. Cerceris, wings. Cerceridze. 
955. Tachytes, wings. Larridw. 
956. Gorytes, wings. Gorytidse. 
957. Trypoxylon, front view of head (Kohl) Trypoxylidz. 
958. Tachytes, undrrside of thorax. M ,  mesosternum; P, its posterior pro- 

cess; C, COXF (Williams) Larridze. 
959. Trypoxylon, wings. Trypoxylidz. 
960. Niteliopsis, antenna of female (Williams) Larridze. 

Eycs not deeply cmarginatc, or if einarginatc, the second of the 
. . . . . . . . . . . . . . . . . . . . .  three cubital cells is not petiolate. .I26 

126. Fore wings with two or threc completely closed cubital cclls, 
the veins enclosing thern strong and sharply defined. . . . .  .127 

Fore wings with not more than one closed cubital cell. . . . . . .  . I33 
127. Labrun1 large, free, trianglilarly elongated bcyond the clypeus, 

much longer than wide; radial cell simple, not appendiculate 



. a t  tip; ocelli more or less aborted. (Fig. 953). (Bbmbix 
(=B&mhcx), cosmop.; MicrobBmbex, Bic9rtes (=Brml~idula), 
Stictia (=MonBdula), Stenihlia, Am.) . . .  BEMB~CIDE 

Labrum small, usually entirely concealed by the clypcus; radial 
cell sometimes with a rrossvein clearly defined; ocelli, or a t  
least the anterior one, perfcctly formed. . . . . . . . . . . . . . . .  128 

128. Abdomen strongly constricted both above and bclow bctween 
the first and second segments. . . . . . . . . . . . . . . . . . . . . . . . .  . 3  29 

Abdomen without a strong constriction above between the first 
and second segments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I30 

129. Mesopleura with a vertical furrow which scparatcs the grepcctus 
from the rest of the mesopleura; hind femora usually simple a t  
apex. (Philsnthus, cosmop.; Trschypus, neotrop.; Aphil- 
hnthops, nearc.) . . . . . . . . . . . . . . . . . . . . . .  PHILANTHIDE 

Mcsopleura without such a furrow, the prcpectus not scparatcd; 
hind femora with a projection below a t  apex. (Pigs. 952, 954). 
(Cercbris, cosmop.; Eucercbris, Am.) . . . . . .  CERCERIDE 

130. Hind femora produced below a t  apex ;is a flattened tubercle 
which overlaps the base of the tibia; abdonicn sessile. ( ~ l y s o n ,  
holarc.,neotrop. ; Bothynost6thus1 Am.; Scaphehtes, S. Am.). 

ALYSONIDE 
Hind femora simple a t  apex, without projection . . . . . . . . . . .  .I31 

131. Marginal ccll not appendiculate and mandibles without an 
emargination externally; one, two, or three submarginal cells; 
eyes not emarginate on the inner edge. (Stigmus, Psgn, 
widespr.; Pemphrbdon, PassalBcus, holarr.). (Including 
MIMESIDB and PSENIDB) . . . .  PEMPHREDONIDE 

Marginal cell appendiculate, or if not, the mandibles are cmargi- 
nate externally.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132 

132. Second cubital cell present and not pctiolate above ; upper ocelli 
usually aborted or deformed. (Figs. 955,958,960). (TBchytes, 
LSLrra, TSLchysphex, cosmop.; Palbrus, Lyrhda, widespr.; 
Dinbtus, Eur.; Seric6phorus, Austr.) . . . . . . . .  LARRIDE 

Second cubitill cell petiolate, or rarely absent; thrcc perfectly 
formed ocelli; small sp~cies. (Miscophus, widespr.; Plen6- 
culus, N. Am.). ( NITELIDLE) . . . . . . . . . . . .  MISC OPHIDB 

133. Postscutellum with two scale-like processes which project back; 
propodeum above with a long spine or forked process; cubital 
and discoidal cells not distinctly separated. (Bxfbelus, cos- 
mop.; Beltjrnicrus, holarc.) . . . . . . . . . . . . . . .  OXYBELIDE 

Postscutellum and propodeum simple, without scales or spine. 134 



134. Hind wing with distinct cells . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,135 
Hind wings witllout any closcd cells. (Nitbla, Eur.). (See coup- 

let 132). . . . . . . . . . . . . . . . . . . . . . . . . . .  A few MISCOPHID~E 
135. Radial cell appendiculatc; black, usually with yellow ~narkings. 

(CrBbro (including Rhbpalum, Solbnius, and many sub- 
genera), cosmop., rnainly holarc.; Anacriibro, N. Am.). 

CRABRONIDE 
Radial cell simple, not appcndiculate. (Ammbplanua, holarc.). 

(See couplet 131). . . . . . . . . . . . . .  A few PEMPHREDONIDE 

Figs. 961-965. Hymenoptera, 

961. Apis, hcad. at,  antcnna; md, mandible; lm, labrum; mx, rnaxillary pal- 
pus; l p ,  labial palpus; Ib, labium. (Cheshirc) Apidz. 

962. Hcad of long-tongued bcc (Cockcrcll). 
963. Apis, hind leg of worlrcr (Smith) Apidz. 
964,965. EZi~ld lcgs of brcs (Riley). 

136. Hind tibiz witllout apical spurs; radial cell either very long or 
incompletely closed; social species living in colonies, thc females 
dimorphic, consisting of fcrtile individuals and irlfertilc workers. 
(Figs. 961,963). (Apis, Ind. (A. rnellifera, Honey-bee, cosmop.) ; 
Melipona (Stingless bees), tropicopolitan) . . . . . . . .  APID~E 

Hind tibiz with apical spurs; when rarely the spurs are very short 
in some males, the radial cell is neither very long, nor open a t  
apex . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137 

137. Tongue short, I~road, obtuse, and eniarginate a t  apex or divided 
n~edislly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138 
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Tongue Inorc or less elongate, pointed, not crnarginate a t  the - 
tip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,139 

138. Fore wing with three closed cubital cells; modcratc-sized, hairy 
bees; tongue split. (Coll&tea, widespr.; Megacilissa, Am.; 
Gastr6psis1 Austr.) . . . . . . . . . . . . . . . . . . . . . .  COLLETIDE 

Pore wing with only two closed eubital cells; small bccs with very 
little hair, face alrnost always with white or yellow markings. 
(Prosbpis (= Hylceus), cosmop.; Hylacbides, Austr.). ([Iy- 
L B I D B )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PROSOP~DIDE 

139. The checks separating the eyes from the mandibles longer than 
the pedicel of the antennz; large, social, densely hairy species, 
with contrasting hlack and yellow or sometimes also orange or 
red pile. Burnblc-bees. (B6mbys (=B~t?mus), cosmop.; Psi- 
thyrus, holarc., neotrop.). (BREMIDB) . . . . .  BOMBIDE 

Eyes nearly or quite reaching thc base of the mandibles; solitary 
species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140 

140. Abdomen of fernale with a dense brush of pollen-collecting hairs 
on the underside; hind legs without a pollen-collecting appara- 
tus; pygidiurn of fernalc large and broad, without a median flat 
area, very broad and sornetirnes toothed on the hind margin in 
the male; only two closed sulumarginal cells; labial palpi with the 
basal joints much elongated, the apical minute. Leaf-cutter 
becs. (Megachile, Lithbrgus, cosmop. ; Trachhsa, Eur., Am.; 
bsmia, Heriades, Anthidium, widespr.). MEGACH~LIDI 

Abdomen of female without such a dense brush; pollen-collecting 
apparatus, if present, consisting of a covering of long, dense 
hairs on the hind legs or of an abnornltll widening of the t i b i ~ ;  
absent in the parasitic forms and considerably reduced in cer- 
tain others . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,141 

141. Pollen-collccting apparatus present on the hind legs, the first 
joint of the hind tarsi strongly enlarged and flattened; body 
conspicuously hairy, especially on the thorax and head; almost 
entirely non-parasitic forms . . . . . . . . . . . . . . . . . . . . . . . . . .  ,142 

No pollen-collecting apparatus present; first joint of hind tarsi 
not conspicuously enlarged or flattened; body without any 
dense vestiture of long hairs and often with a conspicuous 
color pattern; parasitic species. . . . . . . . . . . . . . . . . . . . . . . . .  .I46 

142. Pygidium of female and frequently of male also with a triangular 
flat median area; tongue short, moderate, or elongate. . . .  . l43  

Pygidium without a median triangular area, although sometimes 
with a median keel; tongue very long and slender. . . . . . . .  ,144 



143. Tongue more or less short, daggcr-like; radial cell pointed a t  
apex; usually three submarginal cells; maxillary palpi usually 
six-jointed; pygidium of female with a triangular median area; 
burrowing bees, sometimes metallic in color. (Andrbna, 
Sphecbdes, Halictus, cosmop.; Augochlbra, Am.). 

ANDRENIDE 
Tongue elongate, though not so long as in the higher groups; al- 

most always only two submarginal cells; radial cell blunt or 
truncate a t  apex, very rl~rely pointed; rather densely hairy; 
never brilliantly mctallic, though rarely with the head and 
thorax green; often with yellow markings. (Panbrgus, Panur- 
ginus, Halictbides, holarc.; Perdita, N. Am.). PANURGIDE 

Tongue elongate, very long; first two joints of labial palpi greatly 
lengthened and flattcned, sheath-like, last two minutc; gen- 
erally large and densely hairy bees with well-de~elopcd pollen 
collecting apparatus; males often with long antennz and 
usually with yellow clypeus. (Podalirius (= AnfhhPhora), 
Eixcera (including Melissbdes, DiadLsia, ~ m p p o r ) ,  cosmop.; 
Hemisia ( = CBntris), widcspr.). (AXTHOPI1ORIDB). 

PODALIR~IDE 
144. Hind tibiz of female greatly widened and posteriorly expanded, 

smooth on the outer side. Large or moderate sized, often metal- 
lic, brilliantly ornamented species. (EuglBssa, Eulbma, nco- 
trop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E U G L ~ S S I D E  

Hind tibite without smooth corbicula, furnished with hairs for 
collecting pollen; very large or very small species. (Carpenter 
bees) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,145 

145. Hind tibia and tarsus of female with a dense pollen-collecting 
scopa; stigma obsolete; large robust bees. (One tropicopolitan 
genus, XylBcopa) . . . . . . . . . . . . . . . . . . . . . .  X Y L O G ~ P I D B  

Hind tibia and tarsus without distinct scopa, the hairs sparse; 
stigma large; small spccies. (CerBtina, widespr.; AllBdape, 
Afr., As., Austr.) . . . . . . . . . . . . . . . . . . . . . . . .  CERAT~NIDE 

146. Apical abdominal tergite of female large and frequently with a 
median carina; in the male usually emarginate or toothed; 
only two cubital cells; head large and broad; body generally 
coarsely sculptured; species of sombre colors. (Stblis, holarc.). 

ST EL^ DIDE 
Apical tergite of female not unusually large, sorr~etimes very 

small; body not coarsely sculptured; brightly colorcd or metallic 
species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147 
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147. Hind tibix greatly broadened, flattened above; large bees of 
brilliant blue or green metallic color. (Chrysiintheda, S. Am.). 

CHRYSANTHEDIDE 
Hind tibiz of the ordinary form; smaller, rarely large bees. . .  148 

148. Maxillary palpi six-jointed; usually wasp-like in appearance, 
with bright yellom. and often red color; alrnost always with 
three submarginal cells; marginal cell pointed on the costa. 
(Nbrnada, cosrnop.) . . . . . . . . . . . . . . . . . . . . . .  NOMADIDE 

Maxillary palpi two- to six-jointed; usually robust bees with con- 
spicuous, sometimes metallic markings due to appressed hairs, 
but without ycllow tegumentary markings. (Fig. 894). (Cro- 
cisa, cosmop.; Mel6cta, EpGolus, PBsites, widespr. ; Melissa, 
neotrop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MELECTIDE 

Larvae 

At the present time i t  is impossible to give any reasonably complete 
or reliable key for the determination of the larvix of the numerous 
fanlilies of I-lymenoptera. Those of the suborder Chalastogastra have 
been quite extensively studied by seve~al workers in E ~ ~ r o p e  and in 
North America, and the grouping of these families below is based to a 
great extent on the work of Yuasa. Many of the l a r v ~  of the other 
families have k)ecorne so greatly specialized, modified, or reduced as a 
result of parasitisrrr, maternal care, or from life as gall insccts that the 
present, vcry incorrlplete knowledge affords no  basis for a helpful 
key. Consequently references to habits have nect~ssar.ily been intro- 
duced as differential characters, for the few of the higher forms that 
are included. I t  is tl.lought, however, that the following sumrnary 
will he hclpful and reasoilably reliable so far as i t  extends, although 
it must bc borne in n~ind that the larvx of only a small proportion of 
the species irr any family are linown, and that many farrrilies cannot 
bc difierentiatetl a t  ,211. 

1. Body typically caterpillar-like (eruciform) (Figs. 966, 969), corn- 
monly with a color pattcrn; thoracic legs usually well developed, 
although somctin~es much reduced; head much more strongly 
chitirlized than the rest of the body; abdominal prolegs often 
present, entirely lost in some groups, but the body always re- 
tains an eruciform appearance. (Fig. 969). Antcnn:e and 
palpi almost always present and consisting of more than one 
joint. Mandibles strong, almost always with rnore than one 
tooth; occlli frequently present. Alimentary canal co~ltinuous 



through the body (except probably Oryssitl~). Larvz generally 
free living, feeding extcrnally on plants, boring internally in 
plant tissue, occasionally forming galls; parasitic only in the 
Oryssid e .  Suborder CHALASTOGASTRA . . . . . . . . . . . . . .2 

Body legless, of ik distinctly helpless, coarctate type, without 
color pattern; head not heavily chitinized; mouthparts and 
antenne much reduceti; palpi soft anti papilliform; antenne 

Figs. 966-971. Larvse of Hymenoptera 

966. Neodiprion (M~ddleton) Dipriontdz. 
967. Pteronidea, head (Yuasa) Tenthridinidz. 
968. Phyllotoma. Tentlired~nidw. 
969. Tremex (Yuas:~) P ~ r ~ c i d z .  
970. Pamphilius, hmtl (Ya:~qn) Pnrny)lnliida~. 
971. Pteronidea, maxillary palpus (Middleton) Tcnthredinidz. 

soft, unjointed; rrlandibles wcak, almost never witlr more than 
an apical tooth; ocelli absent; alimentary can:il tliscontinuons, 
the mid-intestine and hind gut each closcd and not connectetl 
with one another. (111 some groups of Terebmntia and in 
some parasitic bees, hyperrnetamorphosis occurs and the first 
stage 1arv;r' rrlay be campodeiform or with much cnlargccl inan- 
tlihles.) I,arv,-e not frec-living, except in thc first stage of some 
hj~permetamorphic forms; parasitic, parasitoidal, or living 
upon :t supply of food stored or fed by the mothcr, or by workers 
in the social groups; somctinic~s producing galls in plants. (Sub- 
order ('LI STOG~STRB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
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2. Cerci present as distinctly segmented appendages. . . . . . . . . . . .  . 3  
Cerci absent, or present as unjointed vestiges. . . . . . . . . . . . . . .  .4 

3. Cerci multiarticulate, setiform; larvze feeding externally on leaves. 
a. Ocelli bclow and lat,eral to the a n t e n n ~ .  (Fig. 970). 

PAMPHIL~IDE 
b. Ocelli bclow orneartheantennz.. MEGALOD ONTIDE 

Cerci two-jointed, larva mining in the petioles of ferns. 
BLASTICOT~MIDE 

4. Abdominal prolegs present, well developed and distinctly jointed 
. . . . . . . . . . . . . . . . . . . . .  (except in a few leaf-mining forms). . 5  

Abdominal prolegs wanting; forms either feeding ext,ernally or 
boring in the stems or ,in woody plants or internal parasites 
of other insects; never leaf-miners. . . . . . . . . . . . . . . . . . . . . .  .26 

5. Tcn pairs of prolegs, one on each abdominal segment; a~tennze 
with six or seven joints . . . . . . . . . . . . . . . . . . . . . .  XYELIDE 

Six to right pairs of abtlominal prolegs (Fig. 968); reduced or 
ahsent in leaf-mining and gall-making forms; antennz with 
five joints or less . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

6. Thoracic legs normal in form, five-jointed; if reduced always with 
tarsa,l claws; prolcgs usllally well developed. . . . . . . . . . . . . . .  . 7  

Thoracic legs fleshy, indistinctly four-jointed; no tarsal claws; 
prolegs vestigial; larvfe leaf-miners. 

Some PHYLLOTOM~NAE; TENTHRED~NIDE 
7. Prolegs present on abdominal segments 2-8 and 10; antennze 

. . . . . . . . . . . . . . . . . . . . . . . . . .  elongate, llsually five-jointed. .S 
Prolegs absent on segment 5 or on both 7 and 8 ;  if present on 8, 

the m t e n n t ~  are one- or two-jointed. . . . . . . . . . . . . . . . . . . . .  .18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. Legs five-jolnted 9 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Legs four-jointed 17 
9. Third abdominal segment divided dorsa,lly by transverse grooves 

into six parts (annulets) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Thirtl abdominal segment dorsally with more or less than six annu- 

lets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. hntenn fe conical; five-jointed I1 

Antennx not conical; three-jointed, the third joint ercct and peg- 
like. (Fig. 966) . . . . . . . . . . . . . . . . . . . . .  Most DIPRI~NIDIE 

11. La.brurn bilaterally symmetrical; legs with the t i b i ~  shorter than 
the femora; tarsal claws short, strongly curved. . . . . . . . . . .  .12 

Labrum distinctly asymmetrical, t ibiz longer than the femora; 
tarsal claws slender, only slightly curved. 

PHYLLOTOMINB; TENTHRED~NIDE 
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12. Body rather robust, of uniform dianleter throughout, with small 
distinct tubercles; tenth abdominal segment usually with sev- 
eral small protuberances above. 

Some BLENNBCAMP~NE; TENTHRED~NIDE 
Body rather slender, tapering behind, without small clistinct tu- 

bercles or protuber-ances. 
Some EMPHYT~NE; TENTHRED~NIDE 

13. Third segment with seven annulets on the dorsum; body without 
conspicuous branched spines or tilbercles. . . . . . . . . . . . . . . .  .14 

Third scgmeilt with five, rarely three or four annulets on dorsuni; 
body with conspicuous branched spines or tubercles. 

Some EMPHYT~NE; TENTHRED~NIDE 
14. ilntennz short, onc-jointed; labrum divided into tlirec parts by a 

pair of 1ongitudin:il sutures. . . . . . . . . . . . . . . . .  C I M B ~  CIDE 
A n t e n n ~  five-jointed; labrum without a pair of longitudinal 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  grooves .15 
15. Prolegs provided with set=; clypeus with three se tz  on each side; 

labrurn without a median longitudinal impression._ Some 
SELANDRI~NE and E M P H Y T ~ N E ;  TENTHREDINIDE 

Prolegs without set=; clypeus with two set= a t  each side; labrum 
with or without median impression. . . . . . . . . . . . . . . . . . . . .  .16 

16. Tibia small, distinctly shorter than the femur. 
Some SELANDRI~NIE; TENTHRED~NIDE 

Tibia usually suhequaI to or Ionger than the femur. 
TENTHREDININE; TENTHRED~NIDE 

17. Prothorax, mesothorax and last abdominal scgnlent above not 
narrowed behind. Sornc EMPHYT~NB; TENTHREDINIDE 

Body not thus ornttmcnted; body oftcrl much narrowed behind. 
(Fig. 968) . . Some PHYLLOTOM~NE; TENTHRED~NIDE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18. Thoracic legs five-jointed. .19 
Thoracic legs with six joints, or with the first pair four-jointed 

. . . . . . . . . . . . . . . . . . . .  and the others three-jointed ARGIDE 
. 19. Amal prolegs present, often fused into a single rncdian process. 20 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Anal prolegs wanting. .25 
20. Anal proIegs separate, present as a pair; antennz with three to 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  five joints : .21 
Anal prolegs fused; a n t e n n ~  one-jointed. 

SCOLIONEUR~NE; T E N T H R E D ~ N I D ~  
21. Antennz with five joints; last abdominal segment with several 

protuberances above. 
Some HOLPLOCAMP~NE; TENTHRED~NID& 



Antennze with four, rarely three, joints; last abdominal segment 
without protu1)erances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

First seven abdominal segments below each with an eversible 
. . . . . . . .  gland; Ir~ody often with numerous prominent setx .  .23 

No eversible glands on the abdomcn below; body never conspicu- 
ously setose.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .24 

Body with numerous conspicuous tubercles, each bearing several 
setx of different lengths; setze microscopically barbed; larvx 
extern'al feedcrs on leaves. CLADI~NE; TENTHRED~NIDE 

Body usually without setigerous tubercles and never with tubercles 
bearing s c t ~  of more than one size. L a r v : ~  frequently lcaf- 
rollers or gall-makers. . . .  NEMAT%NE; TENTHRED~NIDE 

Antennze four-jointed; third abdominal segment with five annu- 
lets. . . . . . .  Some HOPLOCAMP~N~E: TENTHRED~NIDE 

Antennx: one-jointed; third segment with three annulets. (Acor- 
dulecera) . . . . . . . . . . . . . . . . . . . . . . . . .  Some DIPRI ONIDE 

Antennze three-jointed; third al)dorninal segment with four 
annulets; body not depressed; larvze feeding externally or 
boring in fruits and leaf petioles. 

HOPLOCAMP~NE; TENTHRED~NIDE 
Antennx one- or two-jointed; third segment with two annu- 

lets; body deprcssed; l a r ~ ~  leaf-miners. 
FEN US^ NE ; TENTWRED~NIDE 

Thoracic legs large, well developed ant1 distinctly jointed; larvz 
gregarious, feeding on leaves. . . . . . . . . . . . . . . . . .  PERGIDE 

Thoracic legs vestigial, indistinctly jointed or entirely wanting; 
abdomen usually with a spine-like process a t  tip. . . . . . . . . .  .27 

Ocelli present; antennx with four or five joints; cerci present as 
minute one-jointed appendages; thoracic spiracles prcsent; 
functional legs very small, indistinctly jointed . . CEPHIDE 

Ocelli absent; antennie with three joints or less; cerci entirely 
absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 

Antennze with three joints. Larvze wood-borers. XIPHYDR~IDE 
A n t e n n ~  with only a single joint. . . . . . . . . . . . . . . . . . . . . . . . . .  .29 
Metathoracic spiracles largc, functional; abdornen with a spine a t  

tip; Iarvx wood-bore13 . . . . . . . . . . . . . . . . . . . . . . .  SIR~CIDE 
Metathoracic spiracles vestigial, non-functional; abdornen without 

a spine a t  tip; larvze parasitic on wood-boring insects. 
OR?SSIDE 

Parasitic species feeding internally in the eggs, nymphs, larvze or 
pup= of other insects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .31 
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Free living or feeding extcrn:tlly on othcr insects, spiders, etc. or 
on plant materials, sometimes within galls or in specially 
constructed cells or nests. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .32 

31. Egg parasites. Various CHALCID~IDEA; some SERPH~IDEA 
especially SCELIONIDE 

Parasites of nymphs, l a r v ~  or pup= or rarely of adult insects. 
ICHNEUMONOIDEA, many CHALCIDOIDEA, and SER- 

PHOIDEA; IBAL~IDE;  some FIG~TIDIE 
32. Living in galls formed in the tissues of plants. CYN~PIDB and 

some FIG~TIDE that are parasitic on thcm; ;L few CHALCI- 
D ~ I D E A  (some E U R Y T ~ M I D E  and a few PERILAMPIDE) 

Not in plant galls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 
33. Living attached externally on the bodics of immature or adult 

insects or spiders, sucking the body fluids through openings that 
they cut through the integument, occasionally crawling in- 
side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3 4  

Not external feeders attached to the bodies of other insects or 
spiders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3 5  

34. Food-insect and fccdcr living in the cell, burrow or cavity in which 
the food-insect normally occurs when not parasitized; i.e. 
the food has not been removed from its normal habitat. Most 
of the lower VESPOIDEA (SCOL~IDE, TIPH~IDE, etc.); 
DRY~NIDE (on Leaf-hoppers); RHOPALOSOMATIDE; 

PELEC~NIDIE; BETH~LIDE 
Food-insects or spiders and feeder in a cavity,. burrow, or specially 

constructed cell in which the food has been placed after being 
stung by the mother wasp; the cells or individual nests single, 
or if several cells are attached together, each is closed after 
being supplied with food and the larvz receive no further care. 
Solitary Wasps. 

SPHEC~IDEA, and most non-social VESPIDE 
35. Solitary forms, living in specially constructed cells with a store of 

honey and pollen; the cells usually single, but if in small groups, 
each is separately sealed after completion and contains a single 
larva. . . . . .  (APO~DEA); a few VESPIDE (MASARID~NE) 

Social forms, living in communal nests together with numerous 
others and attended by adult ants, bees or wasps of the same 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  species 36 
36. Living within hexagonal cells of papery material and fed by at- 

tendant wasps on malaxated insect-food . . . .  Social VESPLDIE 
Not in hexagonal papery cells. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3 7  



37. Nests consisting of cells constructed ol wax, often mixed with 
. . . . . . . . . . . . .  much earthy or other material. Social Bees. .38 

Nests excavated in  soil, in  twigs, or other diverse locations, some- 
times consisting of papery material or containing silk, but  
never with hexagonal cells; body usually provided with some 
simple, hooked or  othcrwise modified stiff set=. Ants. 

FORMI CIDB 
38. Cells hexagonal in cross section. . . . . . . . . . . . . . . . . . .  APIDIE 

Cells rounded. Bumble-bees . . . . . . . . . . . . . . . . . .  B OMBIDIE 
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Figs. 972-997. Larva and Pupae of Various Insects 

972. Calosoma, larva (Duncan) Coleoptera, Carabidw. 
973. Dytiscus, larval (Maxwell-Lefroy) Colcoptcra, Dytiscidze. 
974. Caddis worm, larva (Duncan) Trichoptera, Phryganeidze. 
975. Chrysopa, larva (Chittcnden) Neuroptcra, Chryaopidze. 
976. Phyllophaga, larva (Forbes) Coleoptera, Melolonthidz. 
977. Mallodon, larva, ventral view. Coleoptera, Prioriidz. 
978. Geometrid larva (Packard) Lcpidoptcra, Gcometridz. 
979. Hylastinus, l i ~ r v ~  (Chittenden) Coleoptera, Scolytidze. 
980. Melanotus, 1:rrvi~ (Forbes) Coleoptera, Elateridze. 
981. Saw-fly, h r v a  (Maxwcll-Lefroy) Hymcnoptera, Tenthredinoiden. 
982. Acherontia, larva (Maxwell-Lefroy) Lepidoptera, Sphingidze. 
983. Mylabris, larva (IIownrd) Coleoptcra, Mylabrid=. 
984. Anatis, larva (Britton) Coleoptera, Coccinellidze. 
985. Simulium, larva (Osborn) Diptera, Simulnd~.  
986. Chrysobothris, larva (Chittenden) Coleoptcra, Buprestidze. 
987. Culex, larva (Dyar) Diptera, Culicidze. 
988. Musca, larva (IIoward) Diptera, Muscidze. 
989. Pulex, larva (Chittenden) Siphonaptc.ra, Pulicidzc. 
990. Gelechia, pupa, uridcrside (Hunter) Lepidoptera, Gelechiidze. 
991. Simulium, pupa (Miall) Diptcra, Simuliidze. 
992. Lyctus, larva (Hopliins) Coleoptera, Lyctitlze. 
993. Sialis, pupa (Davis) Mcgdoptera, Sialididze. 
994. Cyllene, pupa (Hopliins) Coleoptera, Cerarnbycidze. 
99.5. Tipula, larva (Necdham) Diptera, Tipulidz. 
996. Gelechia, pupa, ventral side (Hunter) Lepidoptera, Gclechiidze. 
997. Culex, pupa (Knab) Diptera, Culicid~.  



O T H E R  T E R R E S T R I A L  A R T H R O P O D A  

CONSPECTUS OF THE HIGHER GROUPS OF TERRESTRIAL 
ARTHROPODS (EXCEPT INSECTS) 

Class ONYCHOPHORA 
Order MALACOPODA (Peripa.tida,, Peripatopsidae) 

Class ARACHNIDA 
Order MICROTHELYPHONIDA 

(Kceneniidz) 
Order PEDIPALPIDA 

Suborder Uropygi 
(Thclyphonidz, Schizomidz) 

Suborder Arnblypygi 
(Tarantulidze, Charontida, Phrynidw) 

Ordcr RICINULEI 
(Rieinoididz) 

Order SCORPIONIDA 
(Buthidae, Scorpionidz, Ischnuride, Diplocentridw, Chactidw, 

Vejovldz, Bothnuridz) 
Order SOLPUGIDA 

(Galeodidze, Solpugidz, IIexisopodid~) 
Order CHELONETHIDA 

Suborder Heterosphyronida (Chthoniidz) 
Suborder Diplosphyronida 

NE~BISIOII~I~A (Syarinidzc, Neobisiide, Ilyidre, Idcoroncidz) 
CABYI~OIDEA (Menthidz, Olpiid~c, Garypodldz) 

Suborder Monosphyronida 
CHCLIFEI~OIDEA (Chrliferidz, Feaellids) 

Ordcr PHALANGIDA 
Suborder Cyphophthalmi (Sironidz) 
Suborder Laniatores (Oncopodide, Trranorhy~lchide, Assamiidw, 

Phalangodtdz, Cosmetidz, Gonyleptidz) 
Suborder Palpatores 

PHALI NGIOIDXA (Ph:tlangiid~) 
NEMAST.~~OMATOIDEA (Acropsopdionidx, Trogulldz, Ncmasto- 

sornntidz, Ischyro~~snhclz) 
Order ARANEIDA 

Suborder Liphistiomorphze 
LIPHILTTOIDEA (Liphisti~d:~) 
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Suborder Avicularimorphae 
ATYPOIDIGA (Cteniaidz, Atypidz, Migadidw, Dipluridw, Para- 

tropididw, Pycnothclid~) 
AYICULARIOIDEA (Barychelidw, Aviculariid~) 

Suborder Arachnomorphae 
DYSDER~IDEA (Hypochilidz, Filistatidw, Dysderidw, Oonop- 

ids,, Hadrotarsidw, Telemidw, Caponiidw) 
ARGIOPOIDEA ((Fcohiidw, Urocteidse, Psechridse, Tengellidw, 

Arnaurobiidw, Agelenida, IIersiliidw, Zodariid:~, Palpomanidz, - 

Eresidz, IJisauridz, Lycosidze, Oxyopida., Scnoculidiu, Lepto- 
netidz, Sicariidw, Pholcidz, Dictynidz, Theridiidw, Liny- 
phiidze, Archwida, Uloboridw, Dinopidw, Argiopidw, Mimet- 
ida)  

C L ~ J B I ~ N O I ~ ~ E A  (Zoropsida, Acanthoetenidw, Ctenidw, Dras- 
idz, Amn~noxcnidw, prod id om id:^, Homalonychidz, Sparass- 
idze, Selenopida, Plat,oriclx!, Thomisidze, Aphantocbilidae, 
Clulnionida?, Att,itlw) 

Order ACARINA 
E r r r o u o ~ n ~ ~  (Cryptognathid:~, Bdcllidw, Eupodidw) 
TROMBIUOIDEA (Trombidiida., Anystidz, Erythrzidw, Ca~cul- 

idw, Totranychida:, Cheyletitla:) 
HYDRACHNOIDEA (Halaoariclw, Hydmchnidw, Elydrovoltziidz, 

Limnocharid:~?, Eylaidx:, Therm~caridz, Protaiidz, Sperolron- 
idw, Pscudohydryphantidzc, Ilydryphwntidz, IAimnncsiida:, 
Arrhenuridm, Lebcrtiidz, Atmctididw, Hygrobatidw, Brachy- 
podidz, Ewingiidz) 

IXOI)OII)J<:A (Argantidw, Ixodidiu) 
PARAHITOIDEA (Holothyrida:, Bpelseorhynchidw, Spinturnicidw, 

FTulariLclmidw, IJropoditla:, Pwasit,iclw, Ucrmanyssid:~) 
ORIBAT~IDII:A (L:tk)istomnlatidz, Hoplo(iernlatidw, Oribatidiu) 
ACAROIDEA (Tarsonemidz, Cancstrinida., Tyroglyphid=, Listro- 

phoritla., Analgesidarx, Cytoleichida:, Acaridw) 
DEMODICOTI)EA (Eriophyitlz, Demodicidw) 

Order PENTASTOMIDA 
CEPHAIA)D~ENOII)J~A (Cephdobznidz) 
1 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  4 (Linguatuhdze) 

Class TARDIGRADA 
Order IPETEROTARDIGRADA 

(IInleclr~nisc.rdw, Echnnsc.ida~) 
Order EUTARDIGRADA 

(Milnesnda~, MacrobiotidF) 
Class PAUROPODA 

Order HETEROGNATHA 
(Brachypauropod~dz, Pauropodidz, Eurypauropodidze) 



Class DIPLOPODA 
Subclass PSELAPOGNATHA 

(Polyxenid:~) 
Subclass CHILOGNATHA 
Divlsion OPISTHANDRIA 

Ordcr LIMACOMORPHA 
(Glomcr idcsm~drr) 

Order ONISCOMORPHA 
(Sphwrothernda, Glomeritirr, C:rrva~\i~cl,~, Crlonier~drllidz) 

Divis~on PROTERANDRIA 
Superorder EUGNA'I'HA 

Ordcr POLYDESMOIDEA 
Sllhoider Polydesmidea (Polydesmrtla., Mait~godesrnitl:~, Crypto- 

ticsmlds, Stylodeim~dz, Or~isrodesrn~tlz, Vanhocffenndz, 
Pcridontodesm~dw) 

Suborder Strongylosomatidea (Strongylosnrnatidw, Spha!rot,richop- 
idw, Lcptodesmida, Oxydesmida:, Pl:tt,yrhacidrr, Gompho- 
desmid:~:, Spha~riodesmida:, Rhacodesrnida, Forltariida?) 

Order NEMATOPHORA 
Suborder Chordurnidea (Trachysomatidw, Chamzosomatidw, 

Met,opidothrigidzc, Conotylidz, Diplomaragnidz, Cascyidw, 
Untlerwoodiidrc, Chordeumidw, Orobainosomatidrc, Fag in id~ ,  
Het,eroporat,iidzc, Verhccffiidzc, Heterolatzelidz, Anthogon- 
iiiw, Brachychzteumid~, Anthrolel~cosom~?.t,idw, Ncatracto- 
soni:tt,ida:, Pseutloclididw, Rothenbuehleriidw, Attemsiidz, 
Opisthoc:heiritlm, IIaplobainosomatidw, Craspedosomatidz) 

Suborder Stemmiulidea (Stemmiulidw) 
Subortler Striariidea( Striariidw) 
Sulr~ordcr Lysiopetalidea (Lysiopet:~litlw, Dorypetalidw, Cauipod- 

idae) 
Order JULIFORMIA 

Suborder Julidea (Uln.niulidw, Julitl~e) 
Suborder Spirobolidea (Spirobolitl~, Rhinocricidz, Trigoniulidz, 

Pnchybolitle, Bpiromimidz) 
Suborder Spirostreptomorpha (Spirostreptidw, TIn.rpxgophoridz, 

Odontopygida, Csmbalidw, Pscndon:~nnolenidz, Pericanlbal- 
id=, Camhalopsitlw, Physiostreptid:~:) 

Superorder COLOBOGNA'L'TIA 
Order PLATYDESNIFORMIA (Polyzorriidz, Siphonocryptidle, Si- 

phonophoridw, Flatydesrnida., Siphoniulid:~) 
Class CHILOPODA 

Snbelass ANAMORBHA 
Ortler SCUTIGEROMORPHA (Scutigeridrr) 
Older LITHOBIOMORPHA 



LITHOBIOTDEA (Lithohiitlrt?, Henicaopidz) 
CERMATOBIOIDCA (Crrmatobiidzr) 
CRATEI~(ISTI(:MOIDI~.\ (Cratcrostigmidze) 

Subclass EPIMORPHA 
Order GEOPHILOMORPHA (Hirnantari~dr, Schendylitla~, Oryidz, 

Mecistrocephnlidze, Geophilidac, so nip hi lid^, Ncogeophilida,, 
Gonibregmatidr, Sogonidze) 

Order SCOLOPEMDROMORPHA (Scolopendridze, Cryptopidz) 
Class SYMPHYLA 

Order CEPHALOSTPGMATA 
(Geoph~lellidze, Scutigerellidx, Scolopnldrellidz) 

CLASS ONYCHOPHORA 

Moderate-sizcd or rather large, soft bodied, caterpillar-like species. 
Body elongate, gently narrowed at the ends, convex above, flattened 
below, bearing from fourteen to rnore than forty pairs of short, similar, 
annulate, but not distinctly jointed legs. Integument transversely 
wrinkled, each fold bearing many somewhat regularly disposed papillz. 
One pair of annulated antennz. Mandibles blade-like, toothed and 
denticulate on the edge. Legs with a series of several transverse pads 
below near tip and two prominent apical claws. Excretory organs 
opening by a pore on the fourth and fifth pairs of legs. Sexual orifice 
near the posterior end of the body. Respiration by rneans of many 
long, unbranched trachez that open by minute spiracles scattered 
over the body. 

1. Sexual opening lying between the last pair of legs or behind them 
(Figs. 999, 1000,1001) ; color pattern of body more or less bluish 
or greenish, at  least in part; dorsal body folds or wrinkles very 
irregular, numbering from thirteen to twenty-six to each seg- 
ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P E R I P A T Q P S I D ~ ~  

a. Sexual opening I)et~+l.c.cn the last pair o f  leg\, mhich arc well de- 
velopetl; no pnpill:~ at bases of the legs. (Peripataides, 
Ooperipatus, Symperipatus, austr..; Opisthapatus, S. ~ l f r . ;  
Metaperipatus Chile) PERIPATOIDINE 

Sexual opening behind the last pair of legs; or between the l:mt 
pair, in which case the last pair of legs are greatly reduced in 
size anti strurturc. (PeripaMpsis, equatorial Afr.; Paraperi- 
patus, ~nalaj  .) PERIPATOPS~NE 
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Sexual opening lying between the penultimate pair of legs (Fig. 
998); color pattern of body more or less brownish, reddish or 
purplish; dorsal body folds regular, numbering twelve (rarely 
twenty-four) to each segment . . . . . . . . . . . . .  PERIPATIDE 

a. Legs bearing from three to srvcn small, more or less distinctly 
jointed, conical p;ipill;r. at  tip above, near the base of the claws. 
(Fig. 1002). (Macroperipatus, Epiperipatus, Plicatoperi- 

Figs. 998-1002. Onychophora 

998. Peripatus, apical part of body (Bouvier) Peripat id~.  
I 

999. Peripatoides, apical part of body (Bouvirr) Peripatopsidz. 
1000. Peripatopsiy, apical part of body (Rouvier) Pcripatopsidze. 
1001. Paraperipatus, apical part of body (Bouvier) Peripatopsidz. 
1002. Oroperipatus, lindcrside of fourth Icg. P, P, pltpillz (Bouvier) Peri- 

patidz. 

patus, Peripatus, Oroperipatus, neotrop.; Mesoperip?tus, 
S. Afr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PERIPATINl'E 

Legs bearing only two such papill ;~ a t  tip nbovc, near the base 
of the claws; (Eoperipatus, malay.; Typhloperipatus, ind.). 

EOPERIPAT~N~E 

LITERATURE ON ONY CHOPHORA 

BOUVIER, E. L. Monographie des Onychophores. Ann. Sci. Nat., (9) 2, pp. 
1-383, 5, pp. 61-318 (1905-07). 

CLARK, A. H. Ilistribution of Onychophora. Smithsonian Misc. Coll., 65, 
No. 1, pp. 1-25 (1915). 
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CLASS CRUSTACEA 
ORDER I S ~ P O D A  

As this group of Crustacea includes n small number of terrestrial 
forms, these have bee11 included, especially since a few species occur 
abundantly in places where insects are commonly found. Two sub- 
orders are represented among the actually terrestrial species. 

I. Body more or lcss depressed, cox= of the walking legs developed 
into plate-like structures and fused with the tergites. (Suborder 
ONISCOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Figs. 1003-1009. Isopoda 

100'3. Ligidium, sccond antenna (Richardson) Ligi id~.  
1004. Philoscia, mandible (Richardson) Oniscid~. 
1005. Haplophthalmus, mandible (Richardson) Trichoniscidzc. 
1006. Porcellio, maxilliped (Richardson) Oniscidw. 
1007. Philoscia, first n~axilla (Richardson) Oniscidzc. 
1008. Porcellio (Richardson) Oniscidw. 
1009. Phreatoicus (Richardson) Phreatoicitizc. 

Body more or less compressed; cox% small, thc last six pairs free. 
(Fig. 1009). (Phreatoic6psis, Hypsimetijpus). (Suborder 
PHREATOIC~IDEA) . . . . . . . . . . . . . . . .  PHREATO~CIDE 

2. Uropods not forming an operculum to cover the walliing legs; 
abdominal segments freely movable. . . . . . . . . . . . . . . . . . . . .  . 3  

Uropods forming an operculum or cover which conceals the walk- 
ing legs. (~910s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TPLIDE 



BRUES AND MELANDER: CLASSIFICATION OF INSECTS 535 

3. Flagellum of second anten+= multiarticulate. (Fig. 1003). 
(Llgia, Ligidium). (1,IGYUIDB) . . . . . . . . . . . .  LIGIIDE 

Flagellum of second a n t e n n ~  with not more than six joints. . . .  . 4  
4. Mandible with thc grinding surface well developed. (Fig. 1005) 

(Trichoniscus, TithanGtes, Brackenridgia, Haplophth&l- 
mus ,  Androniscus) . . . . . . . . . . . . . . . . .  TRICHON~SCIDE 

Mandible with the grinding surface small, poorly developed. 
(Fig. 1004) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 5  

5 .  Inner lobe of first rnaxi l l~  bearing only two or three plumose 
process a t  its tip. (Fig. 1007) . . . . . . . . . . . . . . . . . . . . . . . . .  .6 

Inner lobe of first maxillz bearing four or more (usually many) 
plumose proccsses. (EubGlum, ~ t h e l u m )  . . . .  EUBELIDE 

6. Terminal joints of rnaxillipeds srnall. (Fig. 1006). . . . . . . . . . .  . 7  
Terminal joints of malkillipeds large, lamellar. Scpphax, SCY- 

phacblla) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCYPHACIDB 
7. Body capable of being rolled into a perfect hall; hcad deeply im- 

mersed in the first thoracic segment; uropods short, not reach- 
ing beyond the tip of the abdomen. (Ciibaris (= Armadillo), 
Armadillidium, Pentheus,  Sphaeroniscus, Uropbdias). 

ARM AD ILL^ DIDB 
Body not capable of being rolled into a ball; head only slightly 

immersed in the first thoracic segment; uropods elongate, reach- 
ing beyond the apical abdominal segmcnts. (Figs. 1004, 1006, 
1007, 1008). (Oniscus, Procbllio, Qronfscus, Philbscia, 
Synhropus, Tracheoniscus) . . . . . . . . . . . . . . . .   ON^ sCIDB 

Moderate-sized, small or very small, rarely large Arthropods. Body 
formed of two groups of segments, a cephalothorax and an abdomen, 
which arc usually clearly separate although sometimes entirely fused. 
Cephdothorax rarcly provided with any movable sutures; abdomen 
usually rnorc or less freely articulated and formed of sevcral similar 
segments, the apical portion sometimes forming a tail-like prolonga- 
tion, or (spiders and mites) showing no sutures. Cephal~tho~ax bear- 
ing six pairs of appendages, the first usually chelatc; the second often 
hooked and fittcd for chewing or crushing prey; second pair some- 
times sensory or fitted for walking, usually terminated in claws. No 
antennz. No compound eyes; several simple eyes (two to twelve) usu- 
ally present. No wings. Rcspiration by tubular tmchex: or by tracheal 
book-hmgs or both. Dcveloprnent direct. Spiders, Mites, Ticks, 
Scorpions, Harvestmen, Tongue-worms. 
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Figs. 1010-1019. Various Arachnida 

1010. Buthus (Thepelin) Srorpionida. 
101 1. Cryptocellus (Ewing) Ilicinulei. 
1012. Chelifer (Ewing) Cheloncthida. 
1013. Galeodes (Dufour) Solpugida. 
1014. Tegenaria (Emerton) Arancida. 
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1015. Tetranychus (Woodworth) Acnrina. 
1016. Liphistius (Warburton) Araneith. 
1017. Protolophus ( B d s )  Phd:xngitl:r. 
1018. Thelyphonus (Krztrpclin) Pcdir)alpitl:t. 
1019. Argas (Uishopp) Acarina. 

KEY TO THE ORDERS OF ARACHNIDA 

1. Abdomcn distinctly segmented, no silk-spinning organs. . . . . . .  .2 
Abdomen not segmented, or when rarely with distinct sclerites 

  lip his ti id;^) with spinning organs (spinnerets) locatcd a t  the 
middle of the venter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9  

2. Abdomen with the posterior segments forming a contrasting long 
tail-like prolongation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Post-abdomen not diffcrentiated. . . . . . . . . . . . . . . . . . . . . . . . . . .  .5 
3. Post-abdomen consisting of six segments, terminating in a promi- 

nent bulbous sting; abdomen broadly joined to the unsegmented 
cephalothortx; second ventral segment with a pain of comb-like 
organs; four pairs of book-lungs opening on thc third to sixth 
stcrnites; pedipalpi stout, terminating in large pincers; legs 
fitted for walking, tarsi three-jointed. Distribution widespread, 
in warm dry countrics. (Fig. 1010). Scorpions. 

SCORPIONIDA (Page 543) 
Post-abdomen very slender and many-jointed, not ending in a 

sting; abdomen narrowed a t  base, no comb-like ventral organs; 
tarsi of first legs many-jointcd. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4  

4. Pedipalpi slender, similar to the walking legs; three pairs of book- 
lungs, opening on segments 4, 5 and 6 of abdomen. Minute 
species, under 3 mm. in length. Delicate, paje colored, tropical 
species. (Fig. 1020). . MICROTHELYPHONIDA (Page 539) 

Pedipalpi vcry stout, contrasting with the very long first pair of 
legs; two pairs of book-lungs, opening on segmcnts 2 and 3. 
Moderate to large species. Tropical. Whip-scorpions. 

PEDIPALPIDA (Page 540) 
5.  Abdomen constricted a t  base; front legs very long and with long 

tarsi. Tropical . . . . . . . . . . . . . .  PEDIPALPIDA (Page 540) 
Abdomen broadly joined to the cephalothorax; front tarsi not 

elongate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
6. Pedipalpi with large pincer-like claws. Small flat spccies, usually 

living under thc bark of trees. (Fig. 1012). Pseudoscorpions, 
Rook-scorpions . . . . . . . . . . . .  CHELONETHIDA (Page 548) 

Pedipalpi without pincer-like claws. . . . . . . . . . . . . . . . . . . . . . . . .  .7 



7. Head distinct from the three-parted thorax; chelicerze relatively 
large, their pincers opening up and down. Pale-colored, mostly 
nocturnal species, inhabiting hot dry regions. (Fig. 1013). 
Wind-scorpions, Solpugids . . . . . . . . .  S O L P ~ G I D A  (Page 546) 

Cephalothorax not tlistinctly divided into head and segments; 
chelicerr~ usually smaller, their pincers not moving dorso- 
ventrally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 

8. Abdomen nine-segmented as indicated by the tergites; cheliccr~ 
usually exposed; two eyes usually present, often on tubercles; 
legs usually excessively long and slender. (Fig. 1017). Cos- 
mopolitan, abundant. Harvestmen, Datldy-long-legs. 

PHALANGIDA (Page 551) 
Abdomen apparently four-segmented, with lateral as well as dorsal 

plates, and with a small terminal several-jointed piece; cheli- 
cerz concealed by a large, pendant hood; eyes absent; legs only 
moderately long. (Fig. 1011). Tropiral, rare species. 

R I C I N ~ L E I  (Page 542) 
9. Abdomen joined to tlle cephalothorax by a narrow short stalk. 

(Figs. 1014, 1016). Cosmopolitan. Spiders. 
ARANEIDA (Page 554) 

Abdomen broadly fused with the cephalothorax. Widespread, . . 
often parasitic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 

10. Adult always with legs; usually with four, rarely two pairs; young 
frequently with three pairs; body surface very rarely bearing 
numerous transverse annulations; rarely living as internal para- 
sites. (Figs. 1015,1019). Mites, Ticks . .ACARINA (Page 565) 

Adult legless, body long; finely transvcrsely annulate; internal 
parasites of vertebrates. (Fig. 1083). Tongue worms. 

PENTAST OMIDA (Page 579) 

. LITERATURE ON ARACHNIDA 

BANKS, N. Synopsis of North American Scorpions, Solpugids and Pedipdpi. 
American Naturalist, 34, pp. 421-427, (1900). 

COMSTOCK, J. H. The Spider Boolr. Doubleday, Page & Co., Garden City, 
N. Y. (1912). (Contains also brief synopses of the North American repre- 
sentatives of several Orders of Arachnids in addition to  the Araneidit). 

KOCH, L. Arachniden Australiens. 1489 + 274 pp. Niirnberg (1869-89). 
LAWRENCE, R. I'l. Arachnitia of Southwest Africa, Pt. 2, Ann. S. Afr. Mus., 

25, pp. 217-312 (1928). 
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POCOCK, R. J. Amchnida. Fauna British Indin (1900). 
Araclmitla. I n  Biologia centrali-Americana. 71 pp. (1002). 

SIMON, E. Arachnitles de France, 1-7 (1874-1914). 
THORELL, T. Studi sui Ragni Malesi e Papuani. 4 parts. Genoa (1877-90). 
WARBURTON, C. Arachnida, In  Cambridge Naturnl History, 4, pp. 297-473 

(1909). 

ORDER MICROTHELYPHONIDA 

Minute, delicate, elongate species with a long, jointed median 
appendage at  the tip of the abdomen. Cepllalothorax above consisting 
of a large carapace which bears the pedipalps and the first three 

Figs. 1020-1023. Microthelyphonida 

1020. Kcenenia (Wheeler) Kceneniida?. 
1021. Kcenenia, a p i c ~ l  part of third leg (Borner) Kceneniid~. 
1022. Kcenenia, two joints of flagellum (Borner) Kccncniidw. 
1023. Kcenenia, apex of abdomen (Borner) ICoeneniida.. 

pairs of legs, and a small, separate posterior section which bears the 
fourth pair of legs. Chelicerze large, chelate; pedipalps leg-like, nine- 
jointed, bearing a pair of claws at  tip. First pair of legs the longest, 
twelve-jointed, the tarsi consisting of several segments, terminated by 
a pair of claws. Second and third legs seven-jointed; fourth eight- 
jointed, all with a pair of claws at  tip. Eyes absent. Mouth anterior. 



Respiration by three pairs of lung sacs, opening on the fourth to sixth 
abdominal segments below. Abdomen elongate-oval, consisting of 
eleven segments, the third to  seventh segments larger than the others. 
Apex of abdomen bearing a long, slender median appendage consisting 
of nine to fifteen moniliform joints, bearing sparse bristly hairs. (Figs. 
1020, 1021, 1022, 1023). 

One family. (Koenbnia, widespread in tropical and subtropical 
countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  KCENENIIDAZ 

LITERATURE ON MICROTHELYPHONIDA 

HANSEN, IT. J. Biospeologica LIII. Palpigradi. Arch. Zool. Pasis, 65, pp. 167- 
180 (1926) (with bibliography). 

KRAEPELIN, K. Palpigradi. Das Ticrreich, Lief. 12, pp. 1-3 (1901). 

ORDER PEDIP~LPIDA 

Large or moderate-sized species with heavily chitinized integuments. 
Cephalothorax forming a solid carapace, or with two small thoracic 
segments separated by suturcs. Chelicerz claw-like. Yedipalpi six- 
jointed, strong, sornetimes very stout, clawed a t  apex or imperfectly 
chelate, sometimes yery long; first pair of legs sensory in function, 
forming a long, many-jointed filament; other legs stouter and fitted 
for walking, the tarsi with claws a t  tip. Abdonien consisting of ten 
or eleven segments; sometimes with a long slcnder many-jointed 
median apical appendage or filament, sometimes rounded a t  apex and 
without appendage. Respiration by book-lungs in the second abdomi- 
nal segment and sometimes also in the third. Restricted to warm 
countries. Whip-scorpions and Tailless whip-scorpions. 

1. Cephalothorax elongate, longcr than wide, its lateral margins 
more or less parallel except in front; last three segments of 
abdomen very small, the abdomcn a t  apex with a median ap- 
pendage, which is usually long and consisting of numerous 
joints, rarely short and one-jointed; femur and tibia of pedi- 
palpi rarely spinose. (Suborder UROPYGI) . . . . . . . . . . . . . .  . 2  

Cephalothorax short and broad, more or less expanded laterally, 
the lateral margins strongly convex; abdomcnblunt androunded 
at apex, without a median appendage at  apex; fenzur and tibia of 
pedipalpi strongly spinose. (Suborder AMBLYPYGI). . . . .  .3  



2. Cephalothorax dorsally with an undivided shield; eyes well de- 
veloped, two close together on a tubercle in front and a group 
of three large ones toward cdch lateral margin; abdominal 
appendage long, filiform, consisting of many movable joints; 
tarsus of first pair of walking legs (second legs) seven-jointed 
and a t  least four times as long as the metatarsus; second and 

10 26 I 

Figs. 1024-1026. Pedipalpida 

1024. Damon (Pocoelr) T x a l ~ t u l i d ~ .  
1025. Schizomus, rnrt:ttarsus and tarsus of first pair of legs of fcmale 

(Gravclcy) Schizomich. 
1026. Schizomus, apcx of abdomen. Schizomida~. 

third segments of abdomen each with a pair of Ir~ook-lungs. 
(Fig. 1018). (Mirnosc6rpius, Tetrabblius, Hyp6ctonus, 
malay.; Thelpphonus, indomal.; TypopBltis, As.; Mastigo- 
pr6ctus, ThelyphonBllus, Am.). . . . . THELYPHONIDB 

Cephalothorax dorsally divided into a head and two free thoracic 
segments separated by membranous sutures and bearing the 
third and fourth pairs of legs; median eyes absent, a t  most one 
pair of lateral eyes; al)dorninal appendage short, in female sub- 
cylindrical and divided into three or four scarcely morable 
joints; in the male thickened and one-jointed; tarsi of first 
pair of walking legs six-jointed, less than twice as long as the 
metatarsus (Figs. 1025, 1026); only one pair or book-lungs, in 
the second segment. (Schizomus, etlliop., incl.; Trithgreus, 
indomal., ncarc.) . . . . . . . . . . . . . . . . . . . . . . . S G H I Z ~ M I D S  



3. Tibia of thc fourth pair of legs divided by sutures into three or 
four sections, the tarsus four or five-jointed; apical spurs of 
t ibiz of pedipalpi extending laterally. . . . . . . . . . . . . . . . . . 4  

Tibia of the fourth pair of legs not divided, or consisting of only 
two sections; thc tarsus four-jointed; apical spurs of t ibiz of 
pedipalpi directed forward. (Fig. 1024). (Tarhntula (= Plzry- 
?zichus) ethiop:, ind.; Dlmon,  TitanodLmon, ethiop.). 
(PHRYNICIlINB, K r ~ p e l i n  1899) . . TARANT~LIDE 

4. Tarsi five-jointed, with a pulvillus at  the base of the claws; second 
abdominal tergite sometimes tlistinctly margined. Old VfTorld 
species. (Chiiron, indomal.; Charinus,  ethiop., malay.; 
CatagBus, Stygophrpnus, ind. ; Slrax,  austromal.). 

CHARONTIDE 
Tarsi four-jointed, without pnlvillus; second tergite not margined. 

New World species. (Phrpnus (= Tar61ztula), Hemiphrpnus, 
Acanthophrgnus, Heterophrpnus, Am.). . . P H R ~ N I D E  

B~~RNER, C. Pedipnlpida. Zoologica, Heft 42 (1904). 
GRAVELEY, F. H. Revision of the Oricntal subfamilies of Tarantulidx. Rec. 

Indian Mus., 11, pp. 433455 (1915). 
Indo-austra,li:tn Thelyphonidz;. Rec. Indian Mus., 12, pp. 59-85 

(1916). 
ICHAEPELTN, K. R.evision der Tarantuliden. Abh. naturh. Ver. Hamburg, 13, 

pp. 1-53 (1895). 
Revision der Uropygi. Abh. rraturh. Ver. Hamburg, 15, 60 pp. (1897). 
Pedipalpida. Das Tierrcich, Lief. 8 (1899). 

ORDER R I C I N ~ ~ L E I  

(,~IERIDUG,~STRA, R IIIGNQG'~S'TRA) 

Srnall or very small species with extremely thick, hard integument. 
Body elongate oval, without long tail-like prolongation a t  the apex 
of the abdomen but with a very short three segmented projection. 
Cephalothorax bearing anteriorly a largc movable hood which when 
folded down completely hides the chelicerze; chelicerz chclatc. Eyes 
absent. Pedipalpi fivc-jointed, short; geniculate a t  the apex of the 
femur; tarsus minute, opposed to a small projection a t  the tip of the 
tibia. Lcgs rather stout, the sccond pair the longest; tarsi of second 
to fourth legs five-jointed. Alr~domen oval, broadly joined to the 
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cephalothorax, consisting of nine segments, basal ones very short; 
three to six much longer; six to nine forming a very short retractile 
apical tubercle. Respiration by tubular trachea opening by a pair of 
spiracles a t  the sides of the cephalothorax above the third coxa. (Fig. 
1011). 

The living species form a single family. (Ricinaides (=Cryqto- 
ste'mma), ethiop.; Cryptocbllus, neotrop). (CR YPTOSTEMMAT- 
ID&, NOLOTEI~GIIDB, CITRCULOIDI~)A~~ YOI;IOCII@RID&). 

RICIN~IDIDE 

LITERATURE ON RICINULEI 

HANSEN, H. J. and W. SORENSON. TWO Ordcrs of Srachnida. 178 pp. Cam- 
bridge, Eng. University Press (1904). 

EWING, H. E. A Synopsis of the Order Ricinulei. Ann. Entom. Soc. America, 
22, pp. 583-600 (1929). 

ORDER SCORPI ~ N I D A  

Large or very large species. Cephalothorax ancl abdornen broadly 
attached; chelicera chelate; pedipalpi very large, bearing a large 
swollen chela a t  the apex. Ccphalothorax with a pair of median eyes 
near the midtlle antl a group of two to five lateral eyes a t  cach side; 
rarely absent. Basal portion of abdomen broad, the five apical seg- 
ments much narrower, forming a highly flexible postabdomen, the last 
segment of which bears a sting a t  apex and contains a poison gland. 
Four pairs of legs, each consisting of seven segments; tarsi three- 
jointed. Underside of abdomen a t  base with a pair of movable pec- 
tinate organs. Respiration by book-lungs opening by paired slits on 
the third to sixth abdominal segments. Mainly tropical species. 
Scorpions. 

1. Sternum large, a t  least half as long as wide antl often longer than 
wide, pentagonal or frequently much narrowed anteriorly ; 
generally nearly as large as or larger than the genital plate 
which lies behind it. (Figs. 1031,1032) . . . . . . . . . . . . . . . . . . . . 2  

Sternum much reduced in size, forming two narrow transverse or 
oblique platcs that are sometimes barely risible, therefore much 
wider than long (Fig. 1033); tip of tarsus without a lobe a t  the 
side. (Bothrihrus, Brachiostbrnus, Thbstylus, Urophhn- 
ius,  neotrop.; Cercophanius, Austr.). . . . BOTHRI~RIDE 



2. Legs with a spine or thorn in the connecting membrane between 
the last two tarsal joints, only on the outer side; sternum pen- 

. . . . . . . . . . . . . .  tagonal, not triangularly narrowed in front. . 3  
Legs with one or two spines or thorns internally and externally 

in the mc~nbrane between the second and last tarsal joints 
(Figs. 1027); sternum sornetirnes triangularly narrowed in 
front . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6  

Figs. 1027-1033. Scorpionida 

1027. Centruroides, tarsus of fourth leg. Buthidz. 
1028. Pandinus, tip of last ttlrsal joint. Scorpionidzc. 
1029. Vejovis, tip of last tarsal joint. Vrjovidz. 
1030. Iomachus, tip of last tarsal joint. Ischnuridzc. 
1031. Centruroides, stel num. Buthidz. 
1032. Pandinus, sterilurn (Kraepelin) Seorpionidzc. 
10'33. Bothriurus, sternum (Kraepelin) Bothriuridz. 

3. Postabdomen (narrowed, tail-like, apical body segments) with the 
four basal segments each bearing below a pair of longitudinal 
keels near the median line. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4 

Postabdonlen with only one median ventral keel. (Urljdacus, 
Austr.; Hemiscljrpion, palacarc.). (See couplet 5 ) .  

SCORPI~NIDE,  part 
4. Last segment of postabdomen with a distinct thorn or tubcrcle 

below the sting; chela flat or rounded; last joint of tarsi with 
two rows of spines beneath. (Diplockntrus, biclus, neotrop.; 
N S ~ Q ,  pal~arc . )  . . . . . . . . . . . . . . . . . . . .  DIPLOCENTRIDE 

Last segment of postabdomen simple, without thorn or tubcrcle 
bcneaththesting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

5 .  Tip of last tarsal joint rounded or acutc and produced on the 
sides to form a lobe the edge of which forms an acute angle 



with the apical projection that lies dorsally betwceu the claws. 
(Figs. 1028, 1032). (Scbrpio, palzarc., ethiop.; Pandinus, 
Opisthophthiilmus, ethiop.; Heterombtrus, indomal.). 

SCORPIONIDE 
Tip of last tarsal joint rrlore or lcss truncate, without rounded 

lobes, its apical edge forming a right angle with the dorsal 
projection between the claws; last tarsal joint bclow with spines 
or bristles. (Fig. 1030). (Ischnhrus, Hadbgenes, ethiop.; 
Opisthadnthus,  ethiop., neotrop.; Hormhrus, indoaustr.; 
Ibmachus, ethiop., ind.) . . . . . . . . . . . . . .  I S C H N ~ R I D E  

6. Three to five lateral eyes in a group a t  each side of the cephalo- 
thorax in front . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

Only two lateral eyes a t  each side of cephalothorax, or lateral eyes 
absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHACTIDE 

This family is divisible into four well-marked subfamilies as follows : 

a. Group of two lateral eyes without a pale spot just behind the eyes; 
movable fingcr of cheliccrz without well developed teeth, or 
with only a single tooth on its lower surface. . . . . . . . . . . . . . . .  b 

A pale spot behind cach group of two lateral eyes; movable finger 
of cheliccrz with a number of t ~ e t h  on its lower surface. ( c h s -  
rilius, indomal.). (CIIBRILIIDB) . . . . . . .  CHERILIINE 

b. Four basal segn~ents of postabdomen with a ventral keel on the 
median line; ventral surface of body granular or minutely 
tuberculate. (Megac6rmus, neotrop.) . . MEGACORMINIE 

Four basal segments of postabdomen without any distinct keels 
below, or with a pair, one on cach side of the median line. . .  . c  

c. EIand (basal thickened portion of the apical joint of the pcdi- 
pslpi) with a strong keel above which divides the surface into 
two surfaces that meet almost a t  a right angle. (Euscbrpius, 
pa l~arc . )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EUSCORPIINE 

Hand rounded, or if keeled, not as above. (Chiictas, Brb!eas, 
Teuthraustes, ncotrop.) . . . . . . . . . . . . . . . . . . .  CHACTINE 

7. Sternurn more or less triangular, strongly riarrnwetl in front; 
first tarsal joint of third and fourth pair of lcgs often with a 
thorn a t  tip; three or five lateral eyes; last scg~nent of postabdo- 
men often bearing a spine beneatl-1 the sting. (Figs. 101 0, 1027, 
1031). (Bhthus, palmarc., ethiop., indomal.; Isom&trus, 
widespr.; Tityus, Centrurbides, Am.; Aniinteris, neotrop.; 
Uropl6ctes, ArchisomGtrus, ethiop., indoaustr.; Isome- 
trbides, austr., Buthbolus, palxlarc., Parabtithus, cthiop.). 

B ~ T H I D I E  
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Sternum with parallel sides, usually widcr than long, with a 
deeply impressed median gyoove; three lateral eyes; last seg- 
ment of yostabtlomcn always without a spine beneath tlie 
sting. (Fig. lO29). (Vejavis, Hadrhrus,  N. Am.; ScIjrpiops, 
ind.; HadrurGides, Carab6ctonus,ncotrop.; Ihrus ,  palearc.). 

VEJ~VIDIE  

LITEItATllJRE ON SCORPIONIDA 

EWING, H. E. Scorpions of t,he Western Unitcd States. Proc. D. S. Nat. Mus., 
73, No. 2730, 24 pp. (1928). 

GOUGH, L. H. Key to Egyptian Scorpions. Cairo Ministry Agric. Egypt. Bull. 
76, 7 pp. (1027). 

HEWITT, J. Survey of the Scorpion Fauna of South Africa. Trans. Roy. SIX. 
South Africa, 6, pp. 89-192 (1918). 

KASTNER, A. Scorp~one (Scorpionida). In  Tierwelt Mitteleuropas, 3, Lief. 1, 
pp. 11 1-3 (1928). 

KRAEPELIN, K. Itevision der 8korpione. Jahrh. Hamburg. wiss. Anst., 8, pp. 
1-144, (1891); 11, pp. 1-248, (1894); 12, pp. 1-24 (1895). 

Scorpionida. Das Tierreich. Lief. 8 (1899). 

ORDER SOLP~GIDA 

(SOLIF [ J G ~ )  

Large or moderately large, pale-bodied, very active species. Cheli- 
cere vcry large, chelate, moving in a vertical plane. Cephalothorax 
bearing only one pair of legs, separatcd from three distinct thoracic 
segments to each of which a pair of legs is attached. Abdomen elongate, 
oval, consisting of ten segments, without terminal filamcnt or ap- 
pendage. Pctlipalpi long, leg-like, six-jointed. Tarsus of pedipalpi 
and first pair of legs one-jointed; second to fourth legs with the tarsi 
often several-jointed; tarsi usually provided with claws. Respiration 
by trachez that open through spirsrlcs bchind the first pair of legs 
on both the first and second abdominal segments. Distribution tropical 
and subtropical, most gencrttlly in dry or arid regions. 

1. Fourth pair of legs ending in a pair of claws as do the second and 
third pairs; basal portion of fourth pair of Icgs (including the 
cox* and two trochanters) clearly shorter than the remainder 
of the leg (femur, tibia and two tarsal joints); fourth legs with 
the basal section of femur very much shorter than the apical 
section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
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Fourth pair of legs without claws, thesc replaced by short spines; 
basal portion of fourtll leg ahnost as long as the remainder of 
the leg; 1)asal section of femur of fourth leg longer than the 
apical scction. (Hexisopus, S. Afr.) . . . . . HEXISOPODIDIE 

2. Spiracles of second and third shdonlinal segments covcrcd by a 
plate which llas a finely serrated posterior margin; tarsus of 
pedipalpi freely jointed and capable of folding against the meta- 
tarsus. (Galebdes, pa l~arc . ,  ind.; Paragalebdes, palk~arc.). 

GALEODIDIE 

Figs. 1034-1039. Solpugida 

1034. Gnossipus, chclicera in 1:itcra;l vicw (Kraepelin) Solpugidw. 
1035. Solpugid, t,hird leg (Ewing). 
1036. Eremobates, chelicera in ln.t,eral vicw (Putnam) Solpugidw. 
1037. Eremobates, head in dorsal view (Putnam) Solpugidw. 
1038. Eremobates, tip of pedipalprrs (Putnam) Solpugidze. 
1039. So1puga;t)ip of flayrlhlrn of pcdipalpus (Kraepelin) Solpligidac. 

Spiracles of the second and third abdominal segments not covered 
by serrated plates, freely visi1)le or concealed 1)y lateral folds; 
tarsus of pedipalpi immovably attached to the metatarsus al- 
though separated by an apparent suture. (Figs. 1034, 1036, 
1037, 1038, 1039). (Solptiga, Daesia, Gnosippus, Cerbma, 
ethiop.; Rhagbdes, ethiop., As.; Dinorhax, indomsl.; Sar6- 
nomus, ncotrop.; Ammbtrecha, Erembbates, Sm.; Gylip- 
pus, KBrschia, palaarc.) . . . . . . . . . . . . . . S O L P ~ G I D B  

LITERATURE ON SOLPUGIDA 

KRAEPELIN, X. Xur 8ystrmatlk der PoliEupm. Mitt. naturh. Mus. Hamburg, 
16, pp. 197-258 (1899). 

Solpugidn. ])as Tierriech, Lief. 12, pp. 4-159 (1901). 



HEWITT, J. A Short Survey of the Sol ifug~ of South Africa. Ann. Transvaal 
Mus., 7, pp. 1-76 (1919). 

PUTNAM, J. D. Solpugida of America. Proc. Davenport Acad. Nat. Sci., 3, 
149 pp. (1882). 

SIMON, E. Essai d'une Classification des GalBodes. Ann. Soc. Entorn. Fmnce, 
1879, pp. 93-154 (1879). 

ORDER CHELONETHIDA 

Srnall or very small Arachnida with flattened Ir)ody. Ceplialothorax 
unjointed, although sometimes with distinct transverse grooves; 
abdomen with 11 or 12 tergites, each often cornposed of a pair of 
plates, narrowly separated along the rrtcdian line. C1.lelicerce two- 
jointed, chelate. Pedipalpi very large, six-jointed, much longer than 
the walking legs, their tarsi forming a much enlarged pincers-likc 
grasping organ. Legs six-jointed, the tarsi one or two-jointed and 
the femur sometimes divided into two sections; tarsi with a pair of 
apical claws. Cepllalotl~orax narrower than the abdomen which is 
often much widened ; abdomen without any apical prolongation, joined 
to the cephalothorax along its entire base. Eyes two or fonr, placed 
near the sides of the carapace; sometimes wanting. Respiration by 
tracheze opening by four spiracles placed just behind the second 
and third ahdoniinal plates a t  the sides of the body. Genital aperture 
on the first sternite. Slow-moving carnivorous species of retiring 
habits, living under bark, stones, etc. False-scorpions; 13ook-scorpions. 

1. Tarsi of the first two pairs of legs one-jointed; those of the third 
and fourth legs two-jointed. (Suborder EIETEROSPHYRON- 
IDA). (Chthhnius, holarc.; Ditha, neotrop., ind.; Tyran- 
nochthhnius,  widespr.; Verrucaditha, Mundochthhnius,  
nearc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHTHON~IDIE 

Tarsi of all four pairs of legs with the samc nu~nher of joints. . . 2  
2. Tarsi two-jointed. (Suborder DIPLOSPHYRONIDA). . . . .  ;. . 3  

Tarsi one-jointed (Fig. 1040). (Suborder MONOSPHYRON- 
IDA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9  

3. Movablc finger of chelicerz clearly multidenticulate, without a 
true subapical lobe; carapace ~ s u a l l y  produced rnedially in 
front. (Superfamily NEOHISIOIDEA) . . . . . . . . . . . . . . . . . .  .4 

Movable finger of chelicer~ with a. single sub:~pical lobc or tooth 
which is rarely secondarily subdivitlcd, but never inultitlenticu- 
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late; carapace in front, often somewhat emarginate, ramrely if ever 
produced rnedially. (Superfamily GARYPOD~IDEA) . . . . 7 

4. Venom apparatus present in the fixed fingcr of the claw only, the 
movable finger with a definite sheath for the reception of the 
venom-tooth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Venom apparatus present in both the fixed and movable fingers; 
a sheathing structure rarely present in either finger. . . . . . . . . . 6  

Figs. 1040-1043. Chelonethida 

1040. Chelifer, fourth leg (Rwing) Cheliferidz. 
1041. Chelifer (Tullgren) Cl~eliferid;~. 
1042. Chelifer, pedipalpus (With) Cheliferidz. 
1043. Ideoroncus, pcdipalpus (With) Ideoroncidle. 

5. Pleural men~branc of abdomen smootllly longitudinally plicate, 
never granulate; feinur of fourth pair of legs with an oblique 
cross-suture (rarely nearly perpendicular to the longitudinal 
axis). (Chitra, Syarinus, Hyarinus, nearc.). SYAR~NIDE 

Pleural membrane granulate or gntnulate-striate; femoral articu- 
lation of fourth pair of legs truly vertical to the longitudinal 
axis of thc femur-patella. (Neobisium, Microbisium, hol- 
arc.; Bldthrus, R ~ ~ c u s ,  palwarc.) . . . . . . NEOBIS~IDE 

6. Pleural membrane of abdonien granulate; claw with twelve tac- 
tile set* on the fingers. (Hga, indorrral.) . . . . . . . . . . HPIDE 



Pleural membrane of abdomen evenly longitudinally plicate; 
fingers of claw usually with many more than twelve tactile sctze. 
(Fig. 1043). (Ideor6ncus, B6chica, neotrop.; Alblorix, 
N. Am.; Shravbna, indornal.) . . . . . . . . .  I D E O R ~ N C I D E  

7. Venom apparatus present in both the movable and fixed fingers 
of the claw; no sheathing structure on either claw to receive the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  venom-tooth .8 
Venom apparatus present in the fixed finger of the claw only; a 

well developed shcathing structure present on the movable 
finger to rereivc the venom-tooth. (MBnthus, ncarc., neotrop.). 

MENTHIDE 
8. Pleural membrane of abdomen smoothly and evenly plicate; 

carapace not or rarely noticeably narrowed in front; sides of 
abdomen more or less parallel, the abdomen not greatly wider 
than thc cephalothorax. (Olpium, palzearc.; Garypinus, 
Am.; Seribnus, nearc., neotrop., indornal.; Solinus, nearc., 
Austr.; Hbrus, ethiop.; Xen61pium1 indoaustr.) . . OLP~IDIE 

Pleural membrane prickly, granular, or irregularly wrinkled; cara- 
pace narrowed in front, clearly triangular; abdomcn subovate, 
much broader than the cephalothorax. (GBrypus, palzarc., 
neotrop.; Geoghypus, palzarc., indornal.; LBrca, holarc.; 
Anaghrypus, austromal.; Maorigkrypus, austr.). 

G A R Y P ~ D I D E  
9. Four well developed eyes . . . . . . . . . . . . . . . . . . . . . .  .; . . .  .10 

Two ejes or none. (Figs. 1040,1041,1042) . . .  CHELIFERIDE 
10. Carapace triangular, narrowed in front, without Irorn-like proc- 

esses in front of the eyes; al;)donlcn without pleural plates. 
(Synsphyrbnus, Austr.) . . . . . . . . . . .  GARYPODIDIE, part 

Carapace not triangular, with two or Inore prominent horn-like 
processes in front of the eycs . . . . . . . . . . . . . .  FEAELLIDIE 

LITERATURE ON CHELON5;THIUA 

BALZAN, T,. Revisione (lei Pseudoscorpioni de Parttguny. Ann. Mus. Civ. 
Genova (2) ,  29, pp. 401-451 (1890). 

Pseudoscorpioncs de Venrzucla. Ann. Soc. Rntorri. France, 60, pp. 497- 
552 (1891). 

CIIAMBEI~LIN, J. C. Synoptic. Classrfication of Fttlse Scorpions, Part I. Ann. 
Mag. Nat. IIist. (lo), 4, pp. 50-80 (1929), 5, pp. 1-48, and pp. 585418 
(1930). 

COOLIDGE, K. R. Tist of North A~nericari Pseudoscorpionida. Psyche, 15, pp. 
1013-114 (1908). 



E~I,LINGSI~:N, E. Die Pseudosrorpione dcs Berliner Museurns. Mitt. zool. Mus. 
Berlin, 4, pp. 355-423 (1910) (cxteusive bibliography). 

I'seudoscorpions of South Africa. Ann. South African Mus., 10, pp. 75- 
128 (1912). 

IGRTYI~T~, A. Afterscorpione (Pseudoscorpionida). In  Tierwelt Mittlcuropas, 
3, Lief. 1, pp. IV 1- 13 (1928). 

Knw, I-I. W. Synopsis of False Scorpions of Britain and 1rel:md. Proc. Roy. 
Irish Acad., 29, Sec. B, No. 2, (1911), and Snpplement, zbzd., 33 (1916). 

WITH, C. J. Chelonethida of the hustrdian Region. Ann. brag. Nnt. Hlst., 
(7) 15, pp. 94-143 (1905). 

Indian False-Scorpions. Kgl. Danske Vid. Selsk. Sltriftcr., 7, pp. 1-124 
(1906). 

ORDER PHALANGIDA 
(0 P I L I ~ N E S )  

Usually moderate-sizcd species with long or very long legs. Cephalo- 
thorax not separated from the abdomen by a constriction, forming an 
unsegmented or very indistinctly segmented dorsal carapace. Abdo- 
men segmented, with nine dorsal plates and fewer ventral ones. Head 
with two eyes, often on stalk-like tubercles. Chelicerae three-jointed, 
chelate; rather long and sometimes thickened. Pedipalpi similar to the 
legs, but usually much shorter. Lcgs very long and slendcr; cox= 
very large and firmly attached to the body. Respiration by tracheae; 
one pair of spiracles opening ventrally near the base of the abdomen. 
Harvestmen, Daddy-long-legs. 

1. Genital opening covered by a movable plate or opcrculum; open- 
ings of the scent glands situated a t  the side margin of the 
cephalothorax, not on tubercles . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Genital opening exposed, not covered by an operculurn; scent 
glands each placed upon a conical protuberance at the sides 
of the cephalothorax. (Fig. 1045). (Suborder CYPI-IOPH- 
TH~LMI) .  (Siro, palzarc.; Oghvea, ethiop.; Yi6psalis, 
StylocBllus, Indomal.; PBttalus, ind.). . . . . . . . . SIRONIDIE 

2. Pedipalpi stout, their tarsi with a strong grasping claw; apical 
joint of the tarsus of first and second pairs of legs with only one 
sirnple claw; tlrc third and fourth tarsi with either two, or with 
a tridentate claw; sternite of first ahdorninal segment much 

'US usu- reduced, not reaching in front of the hind coxz; hi$ Ic, 
ally the longest. (Fig. 1044). (Subordcr LANIATORES) . . . 3  

Pedipalpi slender, palpiform, their tarsi with a weaker claw which 
is occasionally lacking; apical joint of all four tarsi with only 
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one simple claw; sternite of first abdominal segment extending 
much in front of the _hind cox=; second pair of legs the longest. 
(Suborder PALPATORES) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8  

3. Last four tcrgites freely movable, not fused. . . . . . . . . . . . . . . . .  .4 
All tergites except the apical one fused to form a scutum, the latter 

forming a movable anal plate. (Fig. 1044, 1051). (6ncopus, 
Gn6mulus, Pelitnus, Indomal.) . . . . . . . .  O N C O P ~ D I D E  

Figs. 1044-1051. Phalangida 

1044. Oncopus, antcrior part of body m profile (Itoewer) Oncopod~dw. 
1045. Pettalus, apical part of abdomen (Koewer) S ~ r o n ~ d ~ .  
1046. Ortholasma, antcrior part of cepb:tlothorax (Rocwer) Tro~wl~clx 
1047. Acropsopilio, untlrrs~tle of body (Roewer) Acropsopil~on~cla. 
1048. Trogulidze, pedipalpw (Roeww) Troguluhd~. - .  

1049. ~halangiids, prdipdpl~s (Rocwer) ~halan~iidze.  
1050. Gonyleptidze, petlipalpus (Roewcr) Gonyleptidac. 
1051. Oncopodids, pedipalpus (Itoewer) Oncopodidz. 

4. Thirtl and fourth tarsi each with a pair of apical claws which 
are simple or furnished with c u r ~ e d  tccth. . . . . . . . . . . . . . . . .  .5 

Third and fourth tarsi cach with a single three-pronged claw; or 
in partly grown specimens with a single claw furnished with 
denticlcs laterally. (Triaenhnyx, neotrop.; Sclerijbunus, 
nearc.; Nbncia, Soerensenhlla, Austr.; Acumijntia, Mada- 
gasc.; Ad%um, Ceratomijntia, ethiop.). 

TRLENONECHIDE 
5. Pedipalpi carried with the tips cl~rved backwards behind the 

patella, weakly armed; anterior margin of the cephalothorax 
below with five erect, conical teeth. (AssLmia, MetassLmia, 
inclomal.; TrionyxBlla, ind.; MBrmerus, mal.; Macrodam- 
pbtrus, Dampbtrus, Moshia, Austr.) . . . .  ASSAM%IDE 
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Petlipalpi not curved, held stra,ight forward or at  most bent to  
the side of the chelicerx:; anterior margin of the cephalothorax 
sometimes sharply excavated, but never with five erect, coni- 
calteeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

6. Tarsi of the third and fourth legs each with a false claw (pseudo- 
nychium) below the true claws . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

Tarsi of third and fourth legs without a pseudonychium. (Bel- 
oniscus, Obaloni&nus, indomal.; Scotolbmon, palsarc.; 
Phalangbdes, Am.; Zalmbxis, Austr.; MetabiBntes, ethiop.). 

PHALANGODIDIE 
7. Pedipalpi weak, their femur, t,ibia and tarsus broadly flattened 

and keeled, curved in front of and to the side of the chelicerze; 
all joints of the pedipalpi almost unarmed, without stout spines. 
(Libitbides, Metacynbrta, Am.; Paravanbnes, Cynbrta, 
Cynbrtula, Metarhaucus, Flirtea, Erginulus, neotrop.). 
(PALPI W I D B )  . . . . . . . . . . . . . . . . . . . . . . . . .  COSMETIDE 

Pedipalpi very stout, their femur not flattened, their tibia and 
tarsus rounded, a t  most flattened benea.th between the stout 
tibia1 and tarsal spines, not keeled; the pediprtlpi porrect and 
not curved toward t,he chelicerze. (Fig. 1050). (Discoc9r- 
tus ,  Metagynbdes, EusBrcus, Pachylbides, Wbyhia, Gony- 
leptes, Goniosbma, Czelop4gus, neotrop.). 

GONYLEPTIDIE 
8. Tarsi of the pcdipalpi always shorter than their t ihiz (Fig. 1048); 

wit,hout, or with only a very minute claw; maxillary lobe of the 
second coxa very snlall or absent, never freely movable; no ac- 
cessory spiracles on t,he legs. (Superfamily NEIIASTOSOMA- 
TOIDEB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

Tarsi of t,he pcdipalpi a1wa.y~ longer than the tibix: and always 
with a distinct, simple or pectinate claw; n~a,xilla,ry lobe of the 
second coxa distinct, freely movable, long and narrow; two 
accessory spiracles on the first to  fourth tibi:~. (Fig. 1049). 
(Lacinius, Phalbngium, Opilio, holarc.; CBddo, nearc.; 
Mitopus, Odi6llus, palx'arc.; Rhampsinitus,.etl~iop.; Gag- 
rklla, indoaustr.). (Superfamily PHALANGIOIDEA). 

PHALANG~IDE 
9. Eyes large, highly convex, widely separated, not on a common 

ocular tubercle, placed one a t  each side sf the cephalothorax. 
(Fig. 1047). (Acropsopilio, neotrop.). 

ACROPSOPILIONIDIE 
Both eyes placed on a common median ocular tubercle. . . . . . .  .10 
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10. Ocular tubercle separated distinctly frorn the antcrior margin of 
the cephalothorax which is sharply truncate, exposing the . . 
chelicerz and pedipalpi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I1 

Ocular tubercle placed a t  the anterior margin of the cephalothorax 
and forming with it a largc lobe which covers thc cliclicerze and 
pedipalpi from above. (Figs. 1046, 1048), (Trbgulus, Di- 
cranolhsma, palacarc.; Ortholhsma, Dendrolhsma, nearc.). 

T R O G ~ L I D E  
11. First and second thoracic tergites fused togethcr in the ccphztlo- 

thorax; first to fourth coxz each with a series of tubercles before 
and bchind. (Nemastosbma, holarc.; Crtisbycus, nearc.). 

NEMASTOSOMATIDE 
First thoracic tergite fused with the cephalothorax and forrrling 

a prosoma; second thoracic tergite free, not fused wit11 the 
cephalothorax nor the first tergite; first to fourth coxze without 
an anterior and posterior row of tubercles. (Ischyrbpsalis, 
palzarc.; TCracus, Shbacon, Tomicombrus, nearc.). 

ISCHYROPS~LIDE 

LITERATURE ON PHALANGIUA 

BANKS, N. Synopsis of North American Phalangida. American Naturalist, 
36, pp. 669479 (1901). 
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Weitere Weberhnechte. Ahh. Naturw. Vrr. Bremen, 26, pp. 261-402 
(1927). 

Weberltnechte (Opiliones). In  Tierwelt Mitteleuropas, 3, Lief. I, pp. 
V 1-10 (1928). 

WALKJ~:R, M. E. Revision of Phalangicla of Ohio. Ohio State Univ. Studies, 
Biol. Surv., Rulletin 19, 4, No. 4, pp. 153-175 (1928). 

ORDER ARANEIDA 

Sn~all or moderate-sized, rarcly large Arachnids. Cephalothorax 
usually oval, the head frequently separated by an indistinct suture. 
Usually cight simple cyes, sometimes less or occasionally none. First 
pair of appendages (chcliccrze) hooked or chclatc, cach provided with a 
poison-gland opening near the tip. Second pair of appendages (pedi- 
palpi) six-jointed, with one-jointed tarsi; sirnilar to, but usually rrluch 
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shorter than the four pairs of walking legs wbich are seven-jointed. 
Tarsi two-jointed, clawed a t  tip and often with atldiiioilal claws or 
bristles useti for manipulating the web. Abdomen almost always 
entirely unsegmentcd, its integument thinly chitinized, attached to 
the ceplralothorax by a very strongly constricted base. Respiration by 
book-lungs opcning by one or two pairs of slits on the underside of 
the abdomen; traclrez usually present in addition to book-lungs, open- 
ing by one or two spiracles on the abdomen below. Silli-spinning glands 
present, opening by short tubular organs on tlie abdomen below. De- 
velopment direct, the young essentially like the adults. Spiders.' 

1. A b d o ~ e n  e~ltirely unsegmentcd in the adult (OPISTHO- 
THELIE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Abdomen segmented above and showing several distinct segments 
posteriorly between the anal tubercle and spinnerets which are 
separated by a considerable space; six to eight spinnerets; fangs 
of chelicerz moving up and down; two pa$ of lungs. (Suborder 
LIPHISTIOMORPHB ( = MESO T H E L X ) ) .  (Liphistius, 
Heptathbla, Anadiastothde) . . . . . . . . . . . .  LIPHIST~ID~E 

2. Fangs of chelicerze moving up anti down; two pairs of lungs. (Sub- 
order AVICULARTMORPHLE ( = A1 YCALOMOIZPHL??)) . . 3  

Fang: of chelicerze moving in and out. (Subortler ARACHNO- 
MORPHLE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;O 

3. Tips of tarsi beneath the claws without claw-tufts. (NELI- 
PODA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

Tarsi with claw-tufts, i .v. a bundle of hairs a t  the tip, just beneath 
the claws; two claws with a single row of teeth,,or claws smooth; 
maxillary lobes wanting; lip free. (HYPODEMATA) . . . . .  . 9  

4. All tarsi with a brush of hairs (scopula) beneath; two claws pec- 
tinate in two rows; chelicer2e without rastellum; maxillary lobes 
wanting; lip iinrnobile; four spinnerets, the anterior pair small, 
close together, the posterior pair heavier and longer; eight eyes 
in a cornpact group, heterogeneous. (Pycnothble, Lycinus). 

PYCNOTHELIDB 
At least the third and fourth tarsi without a scopula. . . . . . . . . .  5 

5. Basal segrr~ent of chelicerz with a rastellun~, i . r .  armed on outer 
side near tip with scveral rows of stout tecth; maxillary lobes 
wanting; three claws, upper claws similar, pectinate in a single 
or double row; four (rarely six) comparatively short spinnerets, 

1 The awomparlyir~g key follows that given by I'rdcssor 1'etrunkevril.ch irr Iris recnrrt "Sys- 
tcmn Arancarrlrn," wit11 a veryfew clrangcs in rlornenclalure, some ~rlo,liU~:alions olarrangmrerit 
and tlie frequent omisaiol~ of'clraractcrs of lesser diagnostic value or nrorc diflicr~lt recognition. 
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the anterior pair Inore or less approximated; eight eycs, hetero- 
geneous. (Actinopus, Cteniza, fdiops, AcBttyma, Brachy- 
bBthrium, Pachylombrus). Trap-door spiders. CTEN~ZIDE 

Chelicer~ without a rastcllurn . . . . . . . . . . . . . . . . . . . . . . .  . 6  
6. Lip free; maxillary lobes wanting; three claws, the upper ones 

pectinate in a single or cloable row; four or six spinnerets, the 
posterior pair very long; eight or six eyes, heterogeneous; 
species spinning webs. (Brachythble, Evbgrus, Haplothble, 
Hextira, Dipltira, dname,  Trbchona, Macrothble). 

D I P L ~ R I D E  . . 
IJip irnmohile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 7  

7. Six spinnerets, the anterior pair close together; maxillary lobes 
well developed; three claws, the upper ones pectinate in a single 
row; eight eyes in three groups, heterogeneous. ( ~ t y p u s ,  
CalBmmata, Microhextira) . . . . . . . . . . . . . . . .  ATYPIDE 

Four or two spinnerets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 
8. Four claws, the upper ones with one or several teeth, sometinles 

dissimilar; inaxillarg lohes wanting; four spinnerets; eight eyes 
in two rows, heterogeneous; body with simpje hairs. (CBdmon, 
Migas, Moggridgea, Pcecilomigas). (MIGIUB) .  

MIGADIDB 
Two clam~s with a single tooth each, sornetirnes with a vestigial 

third claw; four or two spinnerets; cox= of pcdipalpi with a 
vestigial maxillary lobe; eight eyes in a compact group, hetero- 
geneous; body with scales and clubbed hairs. (Parhtropis, 
AnisBspis, Anisaspbides) . . . . . . . . . .  PARATROP~DIDE 

9. Last joint 01 posterior spinnerets very short; four or two spin- 
nerets; chel icer~ often with several rows of stout teeth ex- 
nally a t  apex (rastellum); claws similar, smooth or with a few 
teeth in a single row; eight eyes, llctcrogencous. (Barychblus, 
Diplothble, Leptopblma, Sbson) . . . . .  BARYCHELIDE 

Last joint of posterior spinnerets as long as, or often longer than 
the preceding joint; four spinncrcts; claws sirnilar, pectinate 
in a single row; chclicern: without a rastellum; cight eycs in 
a compact group, heterogeneous. Tarantulas. (Theraphha, 
Aviculkia, Eurypblma, GrammBstola, EumenBphorus, 
Selenoc6smia, OrnithBctonus) . . . . . . .  AVICULAR~IDE 

. . . .  10. Abdomen with tmro pairs of spiracles (TETRAST~CTA). .I1 
Abdomen with a pair of spiracles leading into book-lungs and a 

single median spiracle behind them, leading into a tracheal 
tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
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11. Cribellurn and calamistru~n present, a t  least in thc female. . . .  .12 
Cribcllum and calamistrum absent in both sexes. . . . . . . . . . . . .  .13 

12. Two pairs of lungs; cribellurn entire, not divided; eight eyes in 
two rows, heterogeneous. (Hypochilus, Ectatosticta). 

HYPOCH~LIDZ 
One pair of lungs; cribcllum divided; lip immobile; eight cyes in 

a compact group, heterogeneous. (Filistata). FILISTATIDE 
13. The first pair of spiracles leading into book-lungs, the sccond pair 

into tracheal tubes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .14 
Book-lungs entirely absent; both pairs of spiracles leading into 

tracheal tubcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
14. Thrce or two claws pectinate in a single row; lip free, long; six eyes, 

the antero-median ones (clircct eyes) wanting or all eycs absent; 
third pair of legs sometirnes reversed in position, directed for- 
ward; cox% of four anterior legs long and cylindrical. (Df sdera, 

. .  Segbstria, AriLdna, HarpBctes, Stalita). DYSDERIDE 
Two claws pectinate in a double row. . . . . . . . . . . . . . . . . . . . . . .  .15 

15. Six eyes or none; six spinnerets, the anterior ones approximated. 
(OrchBstina, Gamasombrpha, ~ o n o p s ,  Epgctris, Scaphi- 
blla) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OONOPIDZ 

Eight eyes, heterogeneous; four spinnerets in a chitinous ring. 
(HadrotBrsus, Gm6gala) . . . . . . . . . . .  HADROTARSIDE 

16. Three claws, dissi~nilar, pectinate in a single row; chelicerx with- 
out boss, their oblique margins with teeth; lip immobile; colulus 
(a slender appendage in front of the spinnerets) present; eyes 
wanting; six spinnerets, the anterior pair longest. (Telbma, 
ApneumonBlla) . . . . . . . . . . . . . . . . . . . . . . . . . .  TELEMIDE 

Two or three claws; upper ones similar, pectinate in a single mw; 
chelicerct: without boss, with smooth margins; lip free; colulus 
wanting; eight or two eyes, the anterior median eyes alw'nys pres- 
ent. (Capbnia, Nbps, Caponina, Diploglbna). CAPON~IDIE 

17. Three claws, rarely the third vestigial in which case there are only 
two s~innerets and the first pair of legs are exceptionally heavy. 
(TRIONYCHA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

TWO claws (DIONYCHA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .42 
18. Anal tubercle large, two-jointed, with a fringe of long hair. . . .  .19 

Anal tubercle normal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .20 
19. Cribellum and calarnistrum present; eight eyes in a compact group, 

heterogeneous. ((Ecbbius) . . . . . . . . . . . . . . . . . .  (ECOB~IDIE 

Cribellurn, and calamistrum wanting; eight eycs in two-rows, 
. . . . . . . . . . . . . . . .  heterogeneous. (Urbctea) UROCTEIDE 



20. Cribellum and calamistrurn present in the fcmale ant1 in the im- 
mature male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

Cribellum and calarnistrum wanting . . . . . . . . . . . . . . . . . . . . . . .  27 
21. Tarsi with claw tufts (a bundle of hairs a t  tip, just beneath the 

claws); three claws, the uppcr ones pectinate in a single row; 
eight eyes in two rows, homogencous, diurnal. (Psbchrus, 
Fecbnia, Stiphidion, Mathchia) . . . . . . .  PSECHRIDE 

Tarsi without claw-tufts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
22. First arid second tarsi and metatarsi with a brush of hairs (scopula) 

beneath; tarsi with two rows of trichobothria; six spinnerets; 
chelicerlt: with teeth on both margins; three claws, the upper 
ones pectinate in a single row; eight eyes in two rows. (Ten- 
g6lla, ThemLcrys) . . . . . . . . . . . . . . . . . . . . . .  TENGELLIDE 

All tarsi without scopula; no trichobothria, or with a single row. 23 
23. Eyes homogeneous, diurnal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .24 

Eyes heterogeneous; only the anterior median ones diurnal. . .  .26 
24. Cribcllum divided; six spinnerets, the posterior pair longer and 

heavier than the anterior pair; three claws, the upper pair dis- 
similar, pectinate in a single row; cight eyes in three rows, of 
which the first is formed of four eyes. (Erbsus, Dbrceus, 
Adonba, Stegbdyphus) . . . . . . . . . . . . . . . . . . . . . .  ERESIDE 

Cribellurn entire; spinnerets more nearly equal; claws similar. .25 
25. Femora with trichobothria; eight eyes in two rows; orb-weaving 

specics. (Ulbborus, S$bota, Hyptibtes, Miagrhmmopes, 
Avellbpsis) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ULOB  RIDE 

Femora and tarsi without trichohothria; eight eyes in three or 
two rows, the first row formed of four eyes, those of the sccond 

. . .  row often very large. (Dinbpis, Mgnneus). DINOPIDE 
26. Tarsi with a single row of trichobothria; cribcllum divided. 

(Amaurbbius, Amphigprum, Badtimna, Titandeca). 
AMAUROS~IDE 

Tarsi without trichobothria; cribellurn usually entire. (DicQna, 
ScotolLthys, LBthys, Myrbpsis, Altblla, Chaerba). 

DICTENIDIE 
27. Trochanter of petlipalp inserted on the dorsal surface of the maxil- 

lary lobe; head conspicuously elevated over the thorax; cheli- 
cerze inserted far above the mouth; eight or six eyes. (Archfea, 
Mecysmauch6nius) . . . . . . . . . . . . . . . . . . . . . . .  ARCHEIDE 

Trochanter of pedipalp inserted on the outer edge of the maxillary 
lobe; chelicern: inserted nearer to mouth; claw tufts wanting .28 

28. Six spinnerets; three claws. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .29 
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Only two spinnerets, the middle and hind pair wanting; pedipalp 
of female without claw; lip free; two or three claws, the upper 
ones dissimilar, pectinate in a single row; eight eyes, hctero- 
geneous. (Lhtica, Otiothops, Palpiminus, Stenochilus, 
Hermippus) . . . . . . . . . . . . . . . . . . . . . . . . . .  PALPIMANIDE 

29. Anterior lateral edge of the first and second tibia and mctatarsus 
with a row of long spines, the interspaces between which are 
occupied by a row of much shorter, curved spines; tarsi with 
serrated bristles; eight eyes in two rows, heterogencous, the 
latcrd eyes contiguous. (MimGtus, ~ r o ,  Gblanor, OLces, 
Phobetinus) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIMETIDE 

First and second metatarsi and tihize without such spines. . . . .  .30 
30. Fourth tarsi with a ventral row of serrated bristles forming a dis- 

tinct comb; legs without spines; upper claws similar, pectinate 
in a single row or smooth; eight, rarely six or four eyes in two 
rows, heterogeneous. (Steatbda, Latrodbctus, Argyrbdes, 
Spintharus, Theridion, Monbta, Crustulina, Nicbdamus). 

THERID~ID~E 
. . . . . .  No ventral comb of serrated bristles on the fourth tarsi .31 

. . . . . . . . . . .  31. Chelicerz immovably fused or united a t  the base. .32 
Chelicera~ free . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 

32. Usually six nocturnal eyes in three groups of two each; if eight 
eyes, then the direct eyes are also nocturnal and cyes are ar- 
ranged in two rows of four each; lip long. (Sicirius, Scytbdes, 
Loxbsceles, Plectrehrys, DiguGtia, Drymtisa). (SGYTOD- 
IDA?) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SICAR~IDE 

Usually eight eyes, heterogeneous, direct eyes alone diurnal or 
absent when there are only six cyes; nocturnal eycs in two 
groups of three eyes each, or all cyes in a single compact group; 
lip wide. (Phblcus, Modisimus, Spermbphora, Psilbchorus, 
Physoglbnes, Ninbtis) . . . . . . . . . . . . . . . . . . . .  PHOLGIDE . - 

33. Serrated bristles present on tarsi, forming a t  least one pair of 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  spurious claws .34 

Tarsi without serrated bristles, or a t  least not in the shape of 
spurious claws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .36 

34. Six eyes in a compact group, nocturnal; tarsi with onychiuin; one 
pair of spurious claws; lip immobile, short; legs with spines. 
(Leptonbta, Merizbcera, Ochyrbcera, Psilodbrces, Usbfila). 

LEPTONETIDE 
Eight eyes, rarely six or none; lip rebordered. . . . . . . . . . . . . . .  .35 

35. Chelicer~ with stridulating ridges on the external surface; upper 
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claws similar, pectinate in a single row; legs with fine spines 
or smooth; eyes heterogeneous. Sheet-web weavers. (Boly- 
phkntes, Drapetisca, Labfilla, Lin3phia, Eribgone, Tapi- 
nhpa, Lophocarbnurn, MLso) . . . . . . . . . . . .  LINYPH~ID~E 

Chel icer~ without stridulating ridges; upper claws similar or dis- 
similar, pectinate in a single row; legs usually with stout spines; 
eyes usually homogeneous, diurnal, rarely heterogeneous. 
Orb-weavers. (Argiope, Arsnea (=P;pci~a), Mbta, NBphila, 
Leuc?tige, Tetrkgnatha, Theridiosbma, Gasterackntha). 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  (EPEIRIDB) ARGIQPIDAZ 
36. Chel icer~ without a boss. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Chelicerx with a boss .38 
37. Colulus present; last joint of posterior spinnerets always long; 

anterior spinner& shorter than the posterior pair; eight eyes 
on a tubercle, heterogeneous; the anterior lateral ones noc- 
turnal, all others diurnal. (Hersilia, Hersiliola, Murricia, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TLma) HERSIL~IDAZ 
Colulus wanting; last joint of posterior spirlnerets short; anterior 

pair of spinnerets usually considerably longer that1 the pos- 
terior pair; eyes in two or thrce rows. (Zodarion, Storbna, 

. . . . . . . .  LLches, Cryptothble, Cithbron). S O D A R ~ I D ~ E  
38. Anterior median eyes not far in advance of all the other eycs. .39 

Anterior median eyes small, approximated, placed far in advance 
of the other eyes near the edge of the clypeus; eight eyes, hetero- 
geneous; body with plumose hairs. (Sen6culus). 

SENOC~LIDAZ 
39. Trichobothria on the tarsi cither in two rows or irregularly dis- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tributed 40 
Tricliobothria on the tarsi in a regular row; legs without s c o p u l ~ ;  

body with plumose hairs; eight eyes (rarely six or none) in two 
rows of four each, usually heterogeneous, only the anterior 
median eyes diurnal; eyes sometimes almost homogeneous. (Fig. 
1014). (Agalbna, TegenLria, Ccelhtes, Argyronbta, Cy- 

. . . . . . . . . . . . . .  bbus, Hahnia, Rhoicinus) AGALENIDB 
40. All trochanters strongly notched; posterior row of eyes always 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  recurvcd 41 
Only the fourth trochanter with a slight notch; eyes often grouped 

in a hexagon, the posterior four forniing a procurved line; 
body with scale-like hairs; eight eyes, all diurnal. (Oxybpes, 
Hamatkliva, Oxyopeidon, Peucbtia, Tappbnia) . 

OXY OPIDAZ 
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41. Upper claws with numerous teeth in a single row; lower claw with 
two or three teeth; body always bearing plumose hairs; legs 
rather long, sometimes formed for running sideways; female 
carrying her egg-cocoon in her chelicerz, or if attached to the 
spinnerets, it is hemispherical. (Chiasmbpes, Pisaixra, Than- 
atidius, Dolijmedes, Thaumisia, ThalBssius). 

PISAURIDZ 
Upper claws with few teeth; lower claw either sruooth or with a 

single tooth; body usually with only simple hairs; legs shorter, 
always forrned for running forwards; cocoon globular, carried 
attached to the spinnerets. Wolf spiders. (Lycbsa, Pardbsa, 
Allocbsa, Arctasa, PirMa, Evippa, Hippasa) . LYCOSIDE 

42. Cribellum and calamistrum  resent. . . . . . . . . . . . . . . . . . . . . . .  .43 
Cribellum and calamistrnnl absent. . . . . . . . . . . . . . . . . . . . . . . .  .44 

43. First and second tarsi ant1 metatarsi with a scopula; claw tufts 
wanting; cribellum divided; eight eyes in two rows, homo- 
geneous, diurnal. (Zorbpsis, R%cius, Zor6crates). 

Z O R ~ P S I D E  
None of the tarsi or metatarsi with scopula; claw-tufts present; 

cribellum divided or entire; eight eyes in three rows, homo- 
geneous, diurnal. (Acanth6ctenus) . ACANTHOCTENIDE 

44. Chelicerz and lip free . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .45 
Cheliccrx: immovably attached a t  base; with a boss and a row of 

teeth along the entire inner edge; lip immobile; eyes eight, 
in a compact group. (Amm6xenus) . . . . . .  ANIMOXENIDE 

45. Eight eyes in three rows, homogeneous, diurnal, the first row of 
four, second and third of two each: sometimes with first row so 
strongly curved that four rows are apparently formed; legs 
formed for running forwards and jurnping; body often scaly. 
Jumping spiders. A very large family. (Lyss6manes, SBlti- 
cus, MyrmarBchne, Marpissa, Phidippus, DendryphBntes, 
Pellbnes, ~ t t u s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ATTIDE 

Eyes either in two rows, or if in three rows, the second is com- 
posed of four eyes, or else the eycs are distinctly hetcrogcne- 
ous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46 

46. Sternum wider than long, broadly truncate behind; body very flat; 
middle pair of spinnerets between the anterior pair. (Plitor, 
VBctius, Dsliomiilus) . . . . . . . . . . . . . . . . . . . .  PLAT ORIDE 

Sternum normal; nlidtlle pair of spinnerets not thus placcd. .. .47 
47. Six eycs in the first row; eight eyes in two rows, heterogeneous, 

only the posterior rnedian ones nocturnal; body flat; legs 



adapted for running sideways; anterior pair of spinnerets close 
together. (Selbnops) . . . . . . . . . . . . . . . . . . . .  SELEN~PIDE 

First row never composed of six eycs. . . . . . . . . . . . . . . . . . . . . .  .48 
48. Anterior pair of spinnerets wide apart. . . . . . . . . . . . . . . . . . . . .  .49 

Anterior pair of spinnercts contiguous or nearly so. . . . . . . . . . .  .50 
49. Eight eyes in two rows of four each, if only six eyes are present, 

the direct eyes are wanting; chelicery with boss, the margins 
toothed; pedipalp of female with claw. (DrLssus, Drassbdes, 
Zelbtes, Gnaphbsa, Callilepis, Aniigraphis, HemiclBa). 

DRASSIDE 
Eight eyes in a comp:~ct group, the first rowr composed of four eyes; 

chelicerre without boss, with smooth, oblique margins; pedipalp 
of ferr~ale without claw. (Prodidomus, Zimiris, Elelbis, 
Pr6dida) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PRODID~MIDE 

50. Sternum oval or long; posterior cox% approximated; tarsi without 
spurious claws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .51 

Sternum wide, pointed behind; posterior coxre far apart; tarsi 
with one pair of spurious claws; eight eyes in two rows of four, 
homogeneous, the posterior row strongly recurved and much 
wider than the anterior one. (Homal6nychus). 

HOMALON~CHIDE 
51. A11 tarsi without scopula; colulus present; chelicerz with boss, 

. . . . . . . . .  but without scopa, their margins usually smooth. .52 
At lcast the first and second tarsi with scopula; colulus absent; 

chelicerx: with boss and scopula, the margins toothed. . . . . .  .53 
52. Lip lance-shaped, very long and narrow; sternum narrow, pointed 

posteriorly, not reaching beyond the third cox=; fourth meta- 
tarsi longer than the second; pedipalp of female without claw. 
(Aphantochilus, Bucrknium, MajBlla). 

APHANTOCH~LIDE 
Lip and sternum not thus, of thc usual form; second metatarsi 

longrr than the fourth; petlipalpi of femalc with claw. (Strb- 
phius, Stephanbpsis, Phil6dromus, Dibta, CoriarLchne, 
Misixmena, Oxfptila, Synikma, Xfsticus). THOM~SIDE 

53. Lcgs forrned for running forwards; apex of nretatarsus with a . . 
chitinous rim. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 

Legs formed for running sideways; apes of rnctatarsi with a soft, 
trilobate membrane; pedipalpi of female with a claw; eight 
cyes in two rows of four each. (Delbna, Sparihnthis, Mi- 
cr6mmala, Heter6poda, Palistes, Cliistes, Staianus). 

SPARASSIDE 
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54. Eight cycs in two rows of four each; scopula of maxillary lobes 
not cxtendirlg over external surf;tcc. (ChiracLnthium, Clu- 
bibda, Gaybnna, Li6cranum1 Corinna, TrBchelas, Cas- 
taneira) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CLUBI ONIDE 

Eight eyes in three rows, two in the first, four in the second and 
two in the third row; scopula of maxillary lobes extending partly 
over external surface. (Ctgnus, Acanthbis, Cal6ctenus, 
dao) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CTENIDE 
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ORDER A C A R ~ N A  

(ACARIDA) 
Uslsally small or mihute species of rounded or oval form, with thc 

botly not divided by any deep constrictions. Abdomen not segmented 
although oct~asionally with a large number of minute transverse 
ridges; very broadly joined to the ccphalothoras from which it is some- 
times separated by a suture. Chel icer~ usually two-jointed, fre- 
quently chelate. Pedipalpi with five joints or less, usually clawed or 
chclate, occasionally long and serving as tactile organs. Adults usually 
with four pairs of legs, occasionally with only two; larva almost always 
with three pairs. Legs with five to seven joints, usultlly ending in one 
or two claws. Eyes usually present, cornmonly as one or several a t  
cach side of the body; rarely with a median one. Respiration by tuhu- 
lar trachere opening hy one or several pairs of spiracles, or through the 
intcgurr~ent only. Habits varied, vegetarian or carnivorous, frequently 
parasitic. Mites and Ticks. 

The Acarina are an extremely large and diverse group, bat have 
rcccived comparatively little attention. The classification given below 
follows in general that of Ranks, while the arrangement of the water 
mites is that adopted by Viets. Many families m d  subdivisions in use 
by other acarologists have been mergctl with the larger and better 
known families. 

1. Body rounded, oval, rarely noticeably elongate; abdomen not 
annulate, vcrmiform nor prolonged behind; adult form always . . 
wlth clght legs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

Body elongate or lanceolate, the abdomen vermiform, prolonged 
beliind and annulate; often with only four legs; very minute 
forms l i ~ i n g  in plants, forming galls, or parasitic in the skin of 

. . . . . . . . . . . .  mammals. (Superfamily DEMODICOI1)EA) .2 
2. Body with four legs placed near the antcrior enti, each composed 

of five joints; plant-inhabiting species, usually forming de- 
formations or galls. (Fig. 1055). (Eridphyes (= Phytdptus) 
(E. pyr i ,  Pear blister mite), Phylloc6ptesl Anthoc6ptesl 
Tegonctus, Epitrimerus). (P f I  I'TOP1'IDAT). 

ERIOPH~IDB 
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Body with eight legs, placed on the anterior half of the body, each 
composed of only three joints; living in the skin of various 
mammals. (Dgmodex (L). follicul6rum, Follicle mite)). (Fig. 
1056)) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D E M O D ~  CIDE 

Figs. 10.52-1058. Acarina 

1052. Holosiro, leg (Ewing). 
1053. Rhipicephalus, leg (Ewing) Ixodidz~. 
1054. Ixodes, moutlrparts (Nuttall) Ixodidz. 
1055. Eriophyes (Kendull) E:riophyidtc. 
1056. Demodex (Banlis) Dcrnodioidz. 
1057. Rhipicephalus, frrnale (Nutt,all) Ixodidz. 
1058. Rhipicephalus, malc (Nuttall) Ixodidw. 

3. Body at  each side with a distinct spiracle upon a stigmal plate, 
usually below the lateral margin and above the third or fourth 
coxa or a little behind; palpi free; skin often coriaceous or 
leathery; tarsi often with a sucker. . . . . . . . . . . . . . . . . . . . . . .  .4 

No such spiracle on a stigmal plate on this part of the body. .12 
4. Hypostome (median portion of mouthparts) large, provided below 

with a large number of recurved teeth or barbs; ventral surface 
of body posteriorly with at  least one pair of furrows cxtending 
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backwards from the genital pore; skin leathery; large species 
usually parasitic on i~lammals, more rarely on birds or reptiles. 
(Superfarnily IXODOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

Hypostome small, not toothed or barbed; venter without furrows; 
body often with coriaceous shields; posterior margin never 
crynulated nor fluted; eyes absent. (Superfamily PARASI- 
TOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

5 .  Body above with a chitinous plate or scuturn which alrnost covers 
the body of the rnale, but is reduced to a small plate near the 
front of the body in the fernale; body below sometimes with 
.ventral shields; mouthparts of adult clearly visiblc from above; 
stigrrlal plate behind the cox%; tarsus with a pulvillus. (Figs. 
1053, 10.54, 1057, 1058). (Ixbdes, Dermachntor, Haemaphg- 
salis, Margsropus, Arnbly6mma) . . . . . . . . . . . .  IXODIDE 

Body without scutum in either scx; without any ventral shield; 
mouthparts of adult alrnost entirely concealed from above; 
stigma1 plate between cox= of third and fourth legs; tarsi 
withont pulvilllus. (Fig. 1019). ( ~ r g a s ,  Ornith6doros). 

ARGANTIDE 
6. Palpi not enlarged a t  tip; spiracles behind the cox% of the third 

legs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 7  
Palpi with the last joint enlarged; a spiracle above the coxa of the 

third leg; moderately large species. (Holbthyrus, cthiop., 
indoaustr.) . . . . . . . . . . . . . . . . . . . . . . . . . . .  HOLOTH*RIDB 

7. Gcnital aperture near the anus; mouthparts capable of being rc- 
tracted within a large buccal cavity, which is near the anterior 
end of the body and separated from the rest of the body by a 
suture; living on bats. (Spelaeorhfnchus, neotrop.). 

SPELEORH?NCHIDE 
Genital aperture not or only slightly behind the hind cox=; an- 

terior part of body not separated by a suture; body rather broad 
and flat, with relatively short legs. . . . . . . . . . . . . . . . . . . . . . . .  .8 

8. Spiracle and peritreme clearly on the ventral side of the body. 
(Fig. 1060) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .9 

Spiracle and pcritreme situated on the dorsum, or very nearly so; 
legs short and very bristly, all with large caruncles, larva 
living in body of female. (Fig. 1066). (Spinttirnix (= Pterbp- 
tus), Perigl!schrus, on bats; Ptilonfssus, on sparrows). 
(Pl'EliOPTIN&) . . . . . . . . . . . . . . . . . . . .  SPIN TURN^ CIDE 

9. Anus surrounded by a chitinous plate or shield; rarely parasitic 
on mammals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 



Anus witllout a chitinous plate or shield; internal parasites in the 
respiratory tract of n~ammals. (HalarBchne, in bronchi of 
seals; P n e u m o n ~ s s u s ,  in lungs of monkeys). (Fig. 1062). 

HALARBCHNIDE 
10. First pair of lcgs inserted outside the mouth opening; dorsal sur- 

fare of body not projecting in front of the mmcrostome; male 
genital opening usually on the anterior margin of the stcrnal 
plate, sometimes in the middle. . . . . . . . . . . . . . . . . . . . . . . . . .  .I1 

First pair of legs inserted in the mouth cavity with the oral tube; 
dorsunl of body projecting bcyond the carnerostome; male 
genital opening in the sternal platc. Spccies often occurring on 
insects. (Urbpoda, Discopbma, Cilliba, Uroplit6lla, Poly- 
Bspis, TrBchytes, Dinychus, Deraibphorus). 

UROPODIDE 
11. Claw of chelicerze usually without teeth, often stylate or needle- 

like, the fixed arm always without a seta; tarsi of first pair of 
legs with claws or caruncles; second legs of male without proc- 
esses; anus of female usually a t  anterior end of anal shield; all 
the chitinous shields rather weak and often not evident. Species 
parasitic on birds, mammals and rcptilcs. (Dermanpssus (D. 
gullircc~. ('hicken mite); Lipongssus, on mammals; Ophiongs- 

. . . . . . . . . . . . . . . . . . . . . .  SUS, on snakes) DERMAN~SSIDE 
Claw of chelicerz toothed, rarely stylate or needle-like, the fixed 

arm usually with a seta. Species often occurring on insects, 
but rarely on vertebrates . . . . . . . . . . . . . . . . . .  PARAS~TIDE 

Three well-defined subfamilies may be distinguished as follows: 
a. Body usually elongate; first pair of legs with or without claws; 

genital opening of male usually in front of the sternal plate; 
usually free-living species; rarely myrmecophilous. . . . . . . . . . .  b 

Body circular in outline, or nearly so; conspicuously hairy; first 
pair of legs greatly elongated and without claws; genital open- 
ing of nlale in the sternal plate; usually myrmecophilous spe- 
cies living externally on the bodies of ants. (Antennbphorus, 
Echinomegistus, Antennomegistus). 

ANTENNOPHORINE 
b. First pair of legs with claws or carunclcs, used for walking; second 

pair of lcgs often enlarged in the male; species free-living or 
parasitic, often on vertebrates. (Figs. 1060, 1064). (ParBsitus 
( =Grimasus), LBlaps, EchinolBlaps, H63mogBmasus). 

PARASIT~NE 
First pair of legs without claws or caruncle, as long as or longer 

than the body and serving as sensory organs; sccond pair of 



legs in male rarely much enlarged; not parasitic on vertebrates. 
(Fig. 1059). (Macrochbles, Rhodiicarus, Megisthanus, 
C~elenBpsis, EuzBrcon) . . . . . . . . . . . . . .  MACROCHELINE 

12. Body usually coriaceous, with few hairs; with a specialized seta 
arising from a pore near each posterior corner of the cephalo- 
thorax (pseudostigmatic organ, Fig. 1063) ; eyes :rbsent, mouth- 
parts and palpi usually vcry small; ventral openings of abdo- 

Figs. 1059-1066. Acarina 

Macrocheles, lcg (Ewing) Parasitids~. 
Parasitus (Banlcs); e ,  epistoma; p, peritreme; v, anal plate. Parasitidze. 
Hoploderma (Ranks) FIoplodermatidze. 
Pneumonyssus (Banks) flalarachnidz. 
Oribatidae, pseudostigmatic organ (Banks) Orbaticlz. 
Parasitus (Banks) Parasititltc. 
Oribatella (Banlcs) Oribat id~.  
Spinturnix, undersidc (Banlcs) Spintnraicida~. 

mcn large; coxre close together; tarsi without suc_ker. Species 
free-living, not parasitic. (Superfamily ORIBATOIDEA) . .13 

Body nearly always of softer texture; pseudostigmatic organ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  absent 15 

13. Cephalothorax and abdomen separated by a suture. . . . . . . . . .  .14 
Cephalothorax and abdomen not separated by a suture; mandibles 

very large and prominent. (LabidostBmma (= Nicolrfi6lla)). 
LABIDOSTOMMATIDE 
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14. Cephdothoraxloosely attached to the abdomen, so that it is freely 
movable; palpi four-jointed. (Fig. 1061). (Hoplodhrma, 
PhthirCcarus, Protolbphora, Mesol6phora). 

HOPLODERMATIDJE 
Cephalothorax immovably united with the abdomen; palpi five- 

jointed. (Figs. 1063,IOG5). (Oribata, Oribathlla, Galfimna, 
PBlops, Hypochthbnius, Trizates, HermCnnia). 

ORIB~TIDAE 
15. Aquatic species, living entirely in and laying their eggs in water 

and nearly always in fresh water; palpi four or five-jointed; 
parasitic or free-living. Supcrfarnily HYDRACHNOIDEA.. 16 

Terrestrial or parasitic species, never living in water, except 
certain parasitic species with two-jointed palpi and chelate 
hind lcgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .38 

16. Basal attachment of the third and fourth pairs of lcgs strongly 
lateral in position, visible from above next to the lateral margin 
of the body, cephalothorax with two large posterior and two 
small lateral plates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 

Basal attachment of the third and fourth pairs of legs not visible 
fromabove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IS 

17. Palpi composed of five joints; red species. (Hydrovblzia). 
HYDROVOLZ~IDZ 

Palpi with only three or four joints; species living on marine d g ~ ,  
not adaptcd for swimming. (HalCcarus, PorohalCcarus, Wal- 
terhlla, Soldanellbnyx) . . . . . . . . . . . . . . . .  HALACARIDAE 

18. Eyes placed near the middle of the vertex, connected by a trans- 
verse median chitinized structure . . . . . . . . . . . . . . . . . . . . . . .  .19 

Eyes placed a t  the sides of the body, not connected across the 
vertex by a chitinized structure, although sometimes with 
chitinous plates between thcrn. . . . . . . . . . . . . . . . . . . . . . . . . .  .20 

19. Chitinizcd plate connecting the eyes forming a median band, i .e .  
rnuch higher than wide; no swimming hairs on any of the legs; 
very soft-bodied species with thinly chitinizcd integument. 
(Limnbchares) . . . . . . . . . . . . . . . . . . .  LIMNOCHARIDJE 

Chitinized plate connecting the eyes forming a transverse band 
that is much wider than high; three anterior pairs of legs with 
swimming hairs. (Eylkis) . . . . . . . . . . . . . . . . . . . .  EYLAIDZ 

20. Legs six-jointed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
Legs five-jointed; body with a dorsal shield; two lateral eyes and 

a median one. (ThermCcarus, holarc., in hot springs). 
THERMACARIDZ 



21. Lateral eyes placed together on u cllitinized tubcrc.le or plate 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a t  each side of the head. .22 

Lateral eyes not placed together on a chitinized plate, although 
. . . . . . . . . . .  sometimes close together as a co~itiguous pair. .27  

22. Eye-plate free, not attached to any other plate. (Piersigiaj. 
. . . . . . . . . . . . . . . . . . . . . . . .  (See couplet 19) EYLAIDE, part 

Eye-plate fused laterally to a chitinous plate which is produceti 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  medially behind. 23 

23. Body without a dorsal shield; legs without swirr~ming hairs. 
(PrBtzia, Calbnyx, Partnixnia, Wandbsia). . P R O T Z ~ I D E  

Body usually with dorsal shield; legs frequently with swimming 
hairs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

24. Chelicerze styliform; beak produced, tubular. (Hydrbchna, 
BBrgena) . . . . . . . . . . . . . . . . . . . . . . . . . . .  HYDRBCHNIDE 

Chelicerx! with basal segment and opposable claw, not stylifornl; 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  beak not produced 25 

. .  25. Second joint of palpi without a sharp projection inwardly. .26 
Second joint of palpi with a sharp projection inwardly. (Sp6r- 

chon, Pseudospbrchon) . . . . . . . . . . . . . .  SPERCHONIDE 
26. I<ody without a dorsal shield; body spinose. (Pseudohydry- 

phhntes) . . . . . . . . . . . . . . . .  PSEUDOHYDRYPHANTIDE 
Body with a dorsal shield. (Kydryphbntes, Thyas, Vibtsia, 

Pbnisus, Mamersa, Eupktra, Georgglla). 
HYDRYPHANTIDE 

27. Eyes scparated, not forming contiguous double-eyes . . . . . . . . .  .28 
Eyes united to form a double-eye a t  each sidc of the body. .29 

28. Fourth pair of legs with apical claws; palpi distinctly chelate at  
tip. (DiplodBntus, Oxy6psis) . HYDRYPHANTIDE, part 

Fourth pair of legs without apical claws; palpi not chelate at  tip. 
(Limnbsia, Limnesiblla, DuralimnGsia). . LIMNES~IDE 

29. Palpi sirnple a t  tip, without a stout hook. . . . . . . . . . . . . . . . . .  .30 
Last joint of palpi forming a stout hook which is opposable to the 

broad tip of the preceding joint. (Arrhenhrus, Thoraco- 
phorBcarus, Mundamblla, Wiiria). . . . .  ARRHEN~RIDE 

30. Epimera of the fourth pair of legs with a large pore near thc inner 
angle; tarsus of fourth leg pointed, without claws. (Teutbnia) 

LEBERT~IDE, part 
Epimera of the fourth leg without a porc. . . . . . . . . . . . . . . . . . .  .31 

31. Second joint of palpi with a strong bristle inwardly which often 
arises from a sharp projection. . . . . . . . . . . . . . . . . . . . . . . . . .  '32 

Second joint of palpi without a sharp projection or bristle. . . .  .34 
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32. Third joint of palpi bearing five to seven stout bristles that are 
longer than the joint. (Lebbrtia, Pilolebbrtia, HexalebBrtia). 

LEBERT~IDIE 
Third joint of palpi without such bristly hairs. . . . . . . . . . . . . .  .33 

33. Chelicerz long, beak-like or extensile within a tube formed by the 
epistoma; carapace co~nposed of several plates. (Atr$ctides, 
Pseudotorrenticola) . . . . . . . . . . . . . . . . .  ATRACTIDIDIE 

Chelicerz of a different conformation. (Scc couplet 32). (Dhrtia, 
BandLkia) . . . . . . . . . . . . . . . . . . . .  LEBERT~IDIE, part 

34. Body strongly compressed from the sides, or narrowly elongate- 
oval; legs inserted one above another near the sntcrior cnd of 
the body; fourth pair of legs without apical claws. (See couplet 
33). (OXUS, Gnaphiscus, Frontipoda). 

ATRACT~DIDE, part 
Body not comprcsscd nor narrowly elongate; legs inserted one 

behind another in the usual position . . . . . . . . . . . . . . . . . .  .35 
35. Epimera of the first pair of legs free, not fused mcdially behind 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  the rnaxill~ 36 
Epiinera of the first pair of legs completely fused. (HygrCjbates, 

Mbgapus) . . . . . . . . . . . . . . . . . . . . . . . . .  HY GROBATIDIE 
36. First pair of legs bearing blunt bristles, usually placed in pairs 

on tubercles. (Unionicola, Neumhnnia, Huitfbldtia). 
HY GROB~TIDIE,  part 

. . . . . . . . . . . . . . . . . . .  First pair of legs not thus bristly .37 
37. Integument usually weak and thin, always without any pore- 

bearing shields; usually convex species. (FBltria, Nauta- 
rhchna, Forbllia, Pibna, Hydrochoreutes, Acbrcus). 

HY GROBATIDIE, part 
Body with pore-bearing plates; usually flattencd. (Midea, Mi- 

de6psis, Brachfpoda, Athrus, ~ l b i a ) .  BRACHYPODIDE 
38. Palpi two-jointed, partly enclosing the chelicer~; third and 

fourth pairs of legs in both sexes greatly thickened, the last two 
joints opposable to form grasping organs; tarsi without su_ckers; 
parasitic in the gills of crabs. (Ewingia, nearc.). EWINGIIDIE 

Palpi with three or more joints; rarely the fourth pair of legs en- 
larged to form a grasping organ in the male only, in wllich case 
the other tarsi bear suckers. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .39 

39. Palpi small, three-jointed, adhering for some distance to the beak; 
body usually with ventral suckers a t  the genital opening or near 
the anal opening; eyes absent; tarsi oftellpith suckers at  tip; 
frequently parasitic. (Superfamily ACAROIDEA) . . . . . . .  .40 
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Palpi usually four or five-jointed, free; rarely with ventral suckers 
near the anal or genital openings; eyes present or absent; tarsi 

. . . . . . . . .  without suckers at  tip; nearly always free living. .4B 
40. Trachez absent, female without a clavate hair below a t  each side 

between the first and sccond pairs of legs. . . . . . . . . . . . . . . . .  .41 

Figs. 1067-1071. Acarina 

1067. Acarus (R:lnlrs) Ararida. 
1068. Tyroglyphus (Banlrs) Tyroglypliidz 
1069. Pediculoides (Banks) Tarsonemid~. 
1070. Acarus, leg (Banlrs) Acarida. 
1071. Canestrinia (Banks) Canestriniidze. 

T r a c h e ~  prescnt, no ventral suckers; legs terminated in claws; 
cephalotl~orax and aludorn.cn clearly separated; fernale with a 
prominent clavate hair below on each side between the first 
and second pairs of legs; not parasitic on birds or mammals. 
(Fig. 1069). (Tarsont3rnus1 Pediculbides, Scut&carus, Pig- 

. . . . . . . . . .  meoph6rus) : . . . . . . . . . . . . . . .  TARSONEMIDIE 
41. Not parasitic on birds or mammals; genital suckers usually pres- 

. . . . . . . .  ent; integument usually without fine parallel lines. .42 
Parasites of birds or mammals; genital suckers absent; integument 

. . . . . . . . . . . . . . . . . . . . . . . . .  marlced with fine parallel lines. .43 
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42. Legs short; the tarsi of the first and second pairs without clavatc 
ha.irs, terminating in suckers; spccics parasitic on insccts. 
(Fig. 1071). (Canestrinia, Hemisarcbptes, Linbbia, Coleop- 
ter6phagus) . . . . . . . . . . . . . . . . . . . . . . . .  CANESTRIN~IDE 

Legs longer; t,he tarsi of the first and second pairs of legs ex- 
ternally near the base with a clavate hair; usually free-living, 
rarely parasitic on insects. (Fig. 1068). (Tyr6glyphus, Rhizb- 
glyphus, Aleurbbius, Histiosbma, Glyciphagus, Monic- 
ziglla, TrichotLrsus) . . . . . . . . . . . . . . .  TYROGL%PHIDE 

43. External parasites of mammals; legs or mouthparts modified to 
form clasping organs to cling to the hairs of t,hc host. (Lis- 
trbphorus, LabidocLrpus, SchizocLrpus, Myocbptes, Tri- 
chdcius) . . . . . . . . . . . . . . . . . . . . . . . . . .  LISTROPHORIDE 

Species not living externally on the hair of marnmals and without 
such specialized clinging apparatus . . . . . . . . . . . . . . . . . . . . .  .44 

44. Ext,ernal parasites of birds, living on the plumage. (AnLlges, 
Freykna, Pterblichus, PterodBctes, Allbptes). 

ANALGESIDE 
Internal parasites living in the skin or tissues of birds, and in or 

on the skin of rr~ami~~als . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .45 
45. Genital aperture of female longitudinal in position; species living 

in the skin or internal tissues of birds. (Cytoleichus, Lamin- 
. . . . . . . . . .  osibptes). (C Y T O D ~ T I D B )  CYTOLE%CHIDE 

Genital aperture of female tr:~nsversr; skin para.sitcs of mam-mals 
or birds. (Figs. 1067, 1070). (dcarus (=Srrrc6ptcs) (I,teh 
nlites), Psorbptes, Chori6ptes, Cnemidbptes). (SARCOP- 
;rTrua) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ACARIDB 

46. Last joint of palpi opposdde like a tlrurnb to the preceding joint 
w-hich is nearly always claw-like a t  tip (Pig. 1076); body often 
bearing many hairs. (Superfamily T R ~ M I ~ I U ~ ) I D E A ) .  . .  .47 

Palpi not thus modified; sim-ple or rarely modified to hold prey; 
. . . .  body with few ha.irs. (SuperfanJly EUP0DOII)EA). .52 

47. Legs simple, without processes bcaring spines; hardy without, or 
with inconspicuous chitinous shields. . . . . . . . . . . . . . . . . . . .  .48 

First and second pairs of legs with processes bcaring spines; 
ceph;ilotl~orax with a large, sculptured, median chitinous shield, 
abdomen with two or Inore similar shields; coxz contiguous 

. . . . . . . . . . . . . . . . . . . .  (Fig. 1075). (C&culus) CBCQLIDE 
48. chelicerz chelate or pincers-like a t  tip, with a movable c l a ~  op- 

posable to the basal portion . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4R 
. . . . . . . . . .  Chelicerx stylet-shaped or needle-like, retractile. .50 
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49. Last joint of first pair of legs usually enlarged; cephalothorax 
with a median dorsal line or groove; legs inserted in two groups, 
the cox= of the first two pairs placed far forward and those of 
the two posterior pairs in a second group far removcd from the 
first. (Fig. 1076). Harvest mites. (Trombidium). 

TROMBID~IDE 

Pigs. 1072-1078. Acarina 

107'2. Tetranychus (13anks) 'Petranychitla. 
1073. Cheyletus (R:~nks) Cheyletidac. 
1074. Rhagidia (Banks) Er~podid:~. 
1075. Czeculus (Banks) Czcu l i d~ .  
1076. Trombidium, palpi (Banlis) Tromhidiida. 
1077. Smaris (Banks) Rrytllraidze. 
1078. Bdella (Banks) Bdcllidze. 

Last joint of first pair of legs not enlarged, oftcn long; cephalo- 
thorax without median line or groove; cox= of all legs usually 
closely approximated, forming a single group. (Anpstis, Tars6- 

. . . . . . . . . . . .  tomus, Gekbbia, Pterygosbma) A N ~ S T I D ~ E  
50. Last joint of legs not enlarged; cephalothorax without a median 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dorsal groove .51 
Last joint of first and fourth pairs of legs enlarged; ccphalothorax 

usually with a median dorsal groove; adults free-living, usually 



active and with long slender legs. (Fig: 1077). (Erythrbus 
(= 2lh~jnch6lop?~1~~),  Smsris,  Fetsbnia, Atomus, Eatonisna) . 
(Including SM~RIDA?) . ( R H  YNCIIOLOPHIDB) . 

ERYTHRIEIDIE 
51. Feeding on plants; all legs tcrrninatcd by claws; body bristles or 

hairs usually simple. (Figs. 1015, 1072). Red spiders. (Te- 
trhnychus, Rhaphignathus,  Brybbia (B. pratgnsis, CJover 
mite), Achbles, Stigmbus).  (Including R H A P f I l G N A T H -  
IDA?) . . . . . . . . . . . . . . . . . . . . . . . . . . .  TETRAN~CHIDIE 

Predaceous or parasitic; claws often absent on one or more pairs of 
legs; body bristles often branched or pectinate. (Fig. 1073). 
(Cheylbtus, Cheylbtia, Cheyletiblla, Mybbia, Picbbia). 

CHEYLETIDIE 
52. Cephalothoras and abdomen completely fused, the body sl~owing 

no di-vision into these two parts; no bristles on body above; 
palpi simple; last joint of first pair of legs not noticeably longer 
than the preceding joint; mouthparts covered by a large hyaline 
hood. (Cryptbgnathus, pal~arc . ) .  CRYPTOGNATHIDB 

Cephalothoras and abdomen more or less distinctly separated; 
upper surface of body fnrnished with bristles; palpi sometirrlcs 
geniculate; mouthparts without hood-like covering. . . . . . .  .53 

53. Last joint of first pair of legs longer than the prcccding joint, 
often twice as long; cephalothorax with four bristles, a pair in 
front and a more widely separated pair behind. (BdBlla (Fig. 
1078), CunLxa, Cgta, Ehpallus, Scirula). (Including CU- 
xiixru~?) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BDELLIDB 

Last joint of first pair of lcgs not or only slightly longer than the 
preceding joint; bristles of cephalothorax not arranged as above. 
(Eupbdes, Linopbdes, Notophdlus,  Tgdeus, Rhagidia 
(Fig. 1074), Ereyngtes, Alichus, Bimichblia,  Teneriffia). 
(Including TE IYERIFF~IDA?) . . . . . . . . . . . . . . .  EUP ODIDE 
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ORDER PENTASTOMIDA 

Rather Iargc, elongate, vermiform, cylindrical or somewhat flattened 
animals. Body divided externally by constrictions into a large number 
of annuli or apparent segments; straight, bent or soinetimes coiled. 
Mature form legless, but the embryo and very young anirnal with two 
or three pairs of short, imperfectly jointed legs. No antennze. Mouth 
opening roundcd or oval, situated close to two pairs of claw-like, 
movable chitinous hooks that arisc from shallow pits. Respiratory 
organs wanting. Genital opening of niale always a t  the base of the 
abdomen, of the female either a t  the base or apes of the abdomen; 
ovary or uterus either large and sac-like, or long, tubular and strongly 
sinuous or coiled, lying eithcr above, below or twined about the ali- 
mentary tract. Metamorphosis slight, but evident. Parasitic; the 

'i ure adult form usually in the respiratory tract of reptiles, the i m m  t 
one frequently in the tissucs or internal organs of manlmals. Tongue- 
worms. 

The following classification is similar to that developed by Snmbon, 
except that his subfarr~ilics arc regarded as familics to render the 
divisions of this group more nearly on an equality wit11 those of related 
orders. 

1. Mouth opening lying in front of the oral hooks; genital opening 
of female at  the anterior end of the abdomen, the uterus large 
and sac-like; salivary glands of moderate size; larva yi th  three 
pairs of short legs. (Figs. 1080, 1084). (IZAILLIETIJ!~LLIDLE). 

CEPHALOBBNIDB 
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Three subfamilies may be distinguished as follows: 

a. Anterior end of body forming a short, blunt beak. (Cepealo- 
b&na, neotrop., in lungs of snakes). . . . CEPHALOBENINE 

Anterior end of body not forming a beak-like projection, rounded. b 

Figs. 1079-1985. Pentastomida 

1079. " Pentastomum," young larva (Stiles) Img~~atu l~dze .  
1080. Raillietiella, arrtcrlor extrc3mlty (S<~rnl.)on) Ccphalobxn~dw. 
1081. Sebekia, antcr lor extrc.mity (Sambon) L~ng~~aiulidze. 
1082. Kiricephalus, anterior extrcnlity (Sambon) IJiliyuatulidx. 
1083 Linguatula (Sarnbon) Llnguatulidze. 
1084. Cephalobaenidse, dlagrammat~c vert~c>al scxction of body (Sambou) 

Ccphalobxnitlae. 
1085. Linguatulidse, diagrammatic vertical scotion of body (Sarnbon) 

Lmguatuhdz. 

b. Body with two apical projections a t  the posterior end; posterior 
pair of oral hooks larger than the anterior ones. (Fig. 1080). 
(RaillietiBlla, in reptiles and batrachians, widespr.). 

RAILLIETIELLINE 
Body without apical projections, bent downwards a t  posterior 

end; both pairs of oral hooks very small. (ReigMrdia, in birds, 
neotrop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . REIGHARDI~NE 



Mouth opening lying between or behind the oral hooks; genital 
opening of female a t  posterior end of abdomen, the uterus tubu- 
lar, greatly elongated and irregularly coiletl; salivary glands as 
long as the body; larva with only two p+s of legs. (Figs. 1079, 
1081, 1082, 1083, 1085). (POROCEPHALIDB). 

LINGUAT~LIDE 

This family includes three well-marked subfan~ilies, as follows: 
. . 

a. Body cyl~ndr~cal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b 
Body flattened, fluke-like; more or less convex centrally above, 

the sides depressed; mouth hooks placed in an arch or curved 
line; alimentary canal following the axis of the body, the uterus 
twined about it. (Linguktula, in mammals, holarc., neotrop., 
ethiop., intl.; Subtr iqustra ,  in crocodiles, neotrop., indomal.). 

LINGUATULINE 
b. Body with well marked Iatero-ventral grooves; mouth hooks 

forming a trapezoid; alimentary canal sinuous, longer than the 
body. (Fig. 1081). (Sebgkia, in crocodiles, neotrop., ethiop., 
indomal. ; Albfia, malay ., ethiop. ; Leipgria, in crocodiles, 
ethiop., Sambbnia,  in lizards, ethiop., neotrop.; Diesingia, 
in turtles, neotrop., indomal.) . . . . . . . . . . . . . .  SEBEKIINE 

Without latero-ventral grooves; mouth hooks placed in a curve 
or arch; alimentary canal straight, not longer than the body. 
(Fig. 1082). (PorocBphalus, in snakes, ethiop., Arner.; Kiri- 
cbphalus, in snakes, Amer., indornal., austr.; Armillifer, in 
snakes and mammals, ethiop., indomal.; WaddycBphalus, 
austr.). . . . . . . . . . . . . . . . . . . . . . . . . . .  POROCEPHALINE 

Note: Pentastoma and Pen tas tomum have in the past been used 
as more or less inclusive generic names for the adult and immature 
stages of various species. 

LITERATURE ON PENTASTOMIDA 

HEYMONS, It. Pcntastoin~da. Kukenthal und Rrumbach, Handbuch der 
Zoologic, 3, pt. I ,  pp. 60-131 (1926). 

Zungenwurmer, in Tierwelt Mittclcuropas, 3, Lief. 1, pp. 1-2 (1926). 
SAMEON, L. W. A Synopsis of the Family Linguatulid~. Journ. Trop. Med., 

25, pp. 188-206, 391-428 (1922). 

CLASS TARD~GRADA 

Very srnall or minute species, usually less than one nun. in length. 
Body more or lcss elongate oval, consisting of a head and four body- 
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segments; integument tough and more or less transparent, not chitin- 
ous. Four pairs of short, fleshy, unjointed legs, each terminated by 
several claws or clavate vesicles. Cuticula usually forming distinct 
plates; often granulatc or sometimes spinose. Mouthparts tubular, 
provided with a central piercing organ or stylet. A n t e n n ~  absent. 
Eyes absent, or present as two ocelli. Terrestrial or aquatic species; 
no special respiratory organs. Specics capable of excessive and pro- 
longed dessication without injury. Sexes separate; development from 
the egg direct, without nletamorphosis. Water Bears. 

Figs. 1086-1088. Tardigrada 

1086. Batillipes (Marcus) TTalcrhiniscidw. 
1087. Milnesium (Marcus) Milncsiidz. 
1088. Macrobiotus (Marcus) Macrobiotidze. 

1. Head bearing in front a pair of central and a pair of lateral cirri, 
in addition t o  two sensory appendages at  cach side. (Fig. 1086). 
(Order HETEROTARD~GRADA) . . . . . . . . . . . . . . . . . . . . . .  2 

Head usually without such sensory appendages, or a t  least with 
only the four anterior ones p~esent;  the two a t  each side always 
wanting. (Order EUTARDIGRADA) . . . . . . . . . . . . . . . . . . .  . 3  

2. Middle portion of leg capable of being withdrawn or tclescoped 
within the basal part, the two parts separated by a distinct fold; . 



legs without Ion&, hooked claws. (Fig. 1086). (Suborder 
ARTEIROTL4RDIRGADA). (Halechiniscus, Tetrakhntron, 
pal~arc. ;  Batillipes, holarc.) . . . . . . . .  HALECHIN~SCIDE 

Middle portion of leg only partly folding into the basal part; 
legs te~minating in long, hooked claws. (Suborder ECHIN- 
ISCHODEA). (Echiniscus, cosmop.; Pseudechiniscus, 
widespr.; Parechiniscus, Echiniscbides, pal~arc . ;  Orehlla, 
palzarc., austr.). . . . . . . . . . . . . . . . . . . . . . . . .  ECHIN~SCIDE 

3. Head entirely without sensory appendages. (Fig. 1088). (Macro- 
bi6tus, Hypsibius, cosmop.). . . . . . . . . .  MACROBIOTID~E 

Head with six rostra1 papill% about the mouth and also with two 
papill= below on each side. (Fig. 1087). (Milnbsium (= Arcti.9- 
con), cosmop.). (A RCT~SCIDB) . . . . . . . . . .  MILNES~IDB 
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CLASS P A U R ~ P O D A  

Very small species of elongate, rounded and more or lcss flattened 
form. Body composed of from six to ten segments, as indicated by the 
tergites, and bearing nine pairs of lcgs. Antennze branched apically; 
composed of four stout basal joints, the fourth bearing two elongate 
joints, one of which bears at tip a whip-like many-jointed flagellum 
and the other bears two such flagella. Mouthparts composcd of a pair 
of mandibles, and one pair of n1axillt-e. Cerci bristle-like. Trachez 
absent; no respiratory organs. 

1. Six tergitcs present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Ten tergites; head free, not covered by the first tergite; body 



with a few bristles above; anal segment exposed, not covered 
by the preceding tergite. (Brachypahropus, palfearc.). 

BRACHYPAUROPODID~E 
2. Integument thinly chitinized, with a few bristles above; usually 

wliite or pale colored; head and anal segment free, not covered 
above. (Figs. 1089, 1091). (Pahropus, Allopahropus, Styli- 
pahropus, Hemipaizropus, Scleropahropus). 

P A U R O P ~ D I D B  

'1089 
\ 

Figs. 1089-1092. Pauropoda 

1089. Pauropus (Latzel) Pauropodidw. 
1090. Eurypauropus, antenna (Latzel) Eurypauropodidsc. 
1091. Pauropus, leg (Ewing) Pauropodid~. 
1092. Eurypauropus (Latzel) Eurypauropodidw. 

Integument heavily chitinized, tllickly spinose or tuberculate and 
strongly pigmented; head and anal segment concealed from 
above by the adjacent tergites. (Fig. 1092). (Eurypahropus, 
holarc.) . . . . . . . . . . . . . . . . . . . . . . . . EURYPAUROPODID~ 
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CLASS D I P L ~ P O D A  

Body long, comparatively narrow and of generally uniform width; 
cylindrical or a t  least not usually noticeably depressed or flattened. 
Eleven or more body segments or somites; thirteen or more pairs of 
legs; usually considerably more. Legs always more numerous than the 
dorsal segments, most of the apparent segments bearing each two 
pairs of legs, but the first three or four and thc last one or two with 
only a single pair. Head with a pair of short, usu:tlly seven-jointed, 
a n t e n n ~ ,  a pair of lateral eyes and a pair of mandibles; other mouth- 
parts forming a plate-like structure (gnathochilarium). Eyes two, 
consisting of a group of ocelli. Legs usually six or seven-jointed, bear- 
ing an apical claw. Genital ducts opening between the second and 
third pairs of legs. Respiration through spiracles opening into paired 
pockets, one or two pairs corresponding to each of the somitcs. Second 
or fourth legs of male usually modified into copulatory appendages. 
Somites often with paired repugnatorial glands, opening laterally. 

Slow moving, usually vegetarian animals. A large group, more 
abundant in the tropics. Millipcdes. 

The System adopted here follows that of iittems in his recent 
" Myriopoda of South Africa." 

I. Integument strongly chitinized, hardened by a deposit of cal- 
careous material; body, hairs if present simple, never in long 
tufts. (Subclass CHILOGNL4THA). . . . . . . . . . . . . . . . . . . . . .  2 

Integurnental bristles highly modified, short, scaly on body above, 
laterally forming long tufts; mandibles one-jointed; integument 
very weakly chitinized, not hardcned by a deposit of calcareous 
material; usually eleven body segments and thirJeen pairs of 
lcgs (rarely 12 and 17). (Subclass PSELAPOGNATHA). 
(Pol$xenus, cosmop.; Sarijxenus, ethiop.; Lophoprijctus, 
widespr.; Schindalmon6tus, S. Afr.; Macrbxenus, palzarc.; 
Trichoprbctus, austr.) . . . . . . . . . . . . . . . . . .  POLYXENIDE 

2. Sternites divided into two parts, t r a c h e ~  dichotomously branched; 
male with one or two pairs of modified copulatory appendages 
(telopods) a t  the posterior enti of the bodg:but witllout modified 

. . . . . . .  legs on the seventh segment. (OPISTHANDRIA). . 3  
Sternites not divided; tracheze not branched, but arising in tufts 

from the trdcheal trunks; male with one or two pairs of modified 
legs (gonopods) on the seventh body segment. (PROTL'ERAN- 
DRIA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
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3. Body composed of 22 somites with 36 pairs of legs, not including 
one pair of telopods in the male; bpdg not capable of bcing rolled 
into a ball. (Order LIMACOMORPHA). (Glomerid6smus, 
neotrop.; Termitodbsmus, indomal.; Zephroniod6smus1 
mal.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GLOMERIDESMIDE 

Figs. 1093-1099. Diplopoda 

1093. Spherotherium, pygidium and rr~argixial bristles (Attems) Sphzero- 
theriidze. 

1094. Spheriodesmus, gonopod (Cliam1)crlin) Sphzeriodesmid~. 
1095. Spherotherium, anterior gonopod (Attems) Sphzerothcriidx. 
1096. Sphzerotheriurn, posterior gonopod (Attems) Sphrcrothcriidz. 
1097. Spherotherium, vulva (Attems) Sphxrothcriid~. 
1098. Spherotherium, coxa of fourth leg-(~ttems) Sphxrotheriid~. 
1099. Spherotherium, last joint of a leg (Attems) S p h ~ r o t h e r i i d ~ .  

Body of twelve or thirteen somites; with 17 to 21 pairs of legs, 
not including two pairs of telopods in the male; body capable 
of being rolled up inJo a ball so as to conceal the head and legs. 
(Order ONISCOMORPHA) . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4  

4. Seventeen pairs of legs, not including the telo~ods of the male; 
. . . . . . .  ocelli in a single row or wanting. (GLOMERIDIA). . 5  

Twenty-one pairs of legs, not including the telopods of the male; 
occlli numerous, in sevevl rows. (Figs. 1095,1096,1097,1098, 
1099). (SPHBROTHERIA). (Sphaerothbrium, Globo- 
thbrium, ethiop.; S p h ~ r o p B u s ,  Arthrosph&ra, indomal.; 
Cyliosbrna, austr.) . . . . . . . . . . . . . . .  SPHEROTHER~IDIE 
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5. Seventeenth pair of legs of male with one to threc srrvall joints 
beyond the large coxa. (Glbmeris, palzarc.; Rhopalbmeris, 
Apibmerus, indornal.) . . . . . . . . . . . . . . . . . . .  GLOMERIDE 

Seventeenth pair of legs of rnale with four or five small joints be- 
yond the large coxa (Pig. 127) . . . . . . . . . . . . . . . . . . . . . . . . . . .  .6 

6. Nineteenth pair of legs in male with the second and third joints 
(prefemur and femur) simple, without a bristly projection; 
body smooth. (GlomeridBlla, Typhloglbmeris, Glomerel- 
lina, pal~arc . )  . . . . . . . . . . . . . . . . . . .  GLOMERIDELLIDE 

Nineteenth pair of legs in male with a bristle-bearing projection on 
the prcfemur and femur; body often tuberculate or carinate. 
(Gervisia, Dodgria, palzarc.) . . . . . . . . . . .  GERVAIS~IDE 

7. First pair of legs of the seventh somite of the male modified into 
gonopods, often the second pair of this somite also and the 
adjacent pairs on the sixth and eighth segments similarly modi- 
fied; mouthparts with three pairs of palpal lolr~es. (EU- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GNATHA) 8 
First pair of legs of the seventh somite of the male normal, not 

modified $0 form gonopods; mouthparts without palpal lobes. 
(COLOBOGNATHA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .66 

8. Anal segment without spinning styles or spinning glands; body 
of less than 23 or more than 40 somites. . . . . . . . . . . . . . . . . . .  .9 

Anal segment with two or three pairs of spinning glands, opening 
by one to three pairs of spinning styles; body of 26 or more 
somites. (NEMATOPHORA) . . . . . . . . . . . . . . . . . . . . . . . . .  25 

9. Nineteen to 22 body somites (usually 20); only the first pair of legs 
on the seventh somite of the male modified into gonopods; the 
gonopods inserted in a completely closed circular opening; body 
cyl@drical, or flattened with lateral expansions. (POLYDES- 
MOI DEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 

More than 40 body somites; both pairs of legs of seventh sorrlitc of 
the male modified into gonopods, or the second pair absent; 
opening in which the gonopods, are inserted never closed in 
front; body cylindrical. (JTJLIFORMIA) . . . . . . . . . . . . . . .  .52 

10. Cox= of the gonopods rather widely separated, but connected by 
broad, medially coalescent procpses; the median part raised 
and keel-shaped. (POLYDESMIDEA) . . . . . . . . . . . . . . . .  . I 1  

Cox= of the gonopods close together, free or more or less connected 
but not by broad, medially keel-like, raised processes. (STRON- 
GYLOSOMATIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .17 

11. Cox= of the gonopods with a hooked process on the external 



margin; tergites broadly expanded a t  the sides, the lateral mar- 
gins produced, with a number of sharp teeth, each tooth bearing 
a bristle. (Peridontodbsmus, neotrop.). 

PERIDONTODESMIDE 
Of a different conformation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .12 

12. Head not or incompletely covered by the first tergite, which is 
generally small, not lengthened or enlarged. . . . . . . . . . . . . . .  .13 

Head completely or almost completely hidden by the first tergite 
when seen from above; this tcrgite large. . . . . . . . . . . . . . . . . .  .16 

13. Coxa of gonopod bearing a long, annulate flagellum; posterior 
portion of each tergite with three transverse rows of bristles, 
which usually arise from small tubercles. (Mastigonodbsmus, 
Schedoleiodbsmus, pal~arc . )  . . .  MASTIGONODESMIDE 

Of a different conformation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .14 
14. Second tcrgite enlarged; posterior portion of tergites smooth or 

granulate, often densely clothed with set%. (Oniscodbsmus, 
Trigon6stylus1 Oncodbsmus, neotrop.; Doratodbsmus, 
mal.; Hyper6thrix, ethiop.) . . . . . . . . .  ONISCODESMIDE 

Second tcrgite not enlarged. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .15 
15. Gonopod with a brush of hairs inwardly near the tip and a seminal 

pouch which opens a t  the base of this brush. (Fig. 1101). 
(Polydbsmus, holarc.; Brachydbsmus, Epanerchcdus, pal- 
=arc.; Opisthotrbtus, mal.; Opisthoporodbsmus, austro- 
ma].) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  POLYDESMIDE 

Gonopod without brush of hairs or seminal pouch. (Vanhoef- 
fbnia, ethiop.; Gyroph&llus, nearc.; Trichopolydbsmus, 
~ a l ~ a r c . )  . . . . . . . . . . . . . . . . . . . . . . . .  VANHCEFFEN~ IDE 

16. Openings of the repugnatorial glands located on small, separate, 
transparent projections from the sides of some of the abdominal 
tergitcs (usually 5th, 7th, 9th, loth, 12th, 13th and l.5th). (Sty- 
lodbsmus, ethiop.; Myrmecodbsmus, Corypherbpsis, Sy- 
nopttira, neotrop.; Myxod6smus, mal.). STYLODESMIDE 

Openings of the repugnatorial glands very minute or not visible. 
(Cryptodbsmus, neotrop.; PhenacCJporus, austromal.; Cryp- 
toc6rypha, ethiop., mal.; Atopodbsmus, austr.). 

CRYPTODESMIDE 
17. Coxa of the gonopod with a prominent curved horn-shaped proc- 

ess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .18 
Coxa of the gonopocl without any such process; 20 body somites. 

(Rhacodbsmus, Am.; AcutBngulus, RhachidomCJrpha, 
Strongylodbsmus, neotrop.) . . . . . . . .  RHACODESMIDE 
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18. Certain joints of the anterior (or more) legs furnished with pe- 
culiar bristles that have a Ir)ulbously swollen base, and long 
slender or short nipple-shaped tip. (Sphaerotrichopus, austr.; 
PleonarLius, Semnosbma, neotrop.; Scytonbtus, nearc., 
austr.; Icosid6smus, ethiop., austr.; Gnom6skelus, cthiop.). 

SPH~EROTRICHOPIDI 
Legs destitute of such swollen bristles. . . . . . . . . . . . . . . . . . . . . .  19 

Figs. 1100-1103. Diplopoda 

1100. Polydesmus, gonopod: 12, 2~air-brush; s., seminal vesicle. 
1101. Blaniulus, gnat,hochilarium: 1. lingual larnell~; p., pron~cnt~um; s., 

stipcs; pb., preb~si1:u-e. B1:iniulidz. 
1102. Xiphochaetoporatia, gnathochilariurn. Lcttering as in Fig. 1101. 
1103. Rhinocricus, gnathochilariurn. Lcttering as in Fig. 1101. 

19. Femur of the gonspod distinctly separated from the tibia by a . . 
strong constriction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Femur and tibia of the gonopod completely fused, without any 
line of dcrnarcation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .22 

20. Coxa of the gonopod long and slender; femur ovate, clothed with 
hairs; tibia usually wit11 a long flagelliform process. (Strongy- 
losbma, palzarc.; Catharosbma, Habrod6smus1 neotrop.; 
Nedgopus, Prionop6ltis1 indornal.; Phaeod6smus1 ethiop.; 
Australiosbma, austr.) . . . . . .  STRONGYLOSOMATIDIE 

Of a different conformation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .21 
21. Cox= of the gonopods large, connected by a narrow band; femur 

with a large process that is often longer than the tibia and tarsus 
together. (Leptod6smus1 Cyclorh&bdus, neotrop.; fsaphe, 
nearc.; Devillea, palzarc.) . . . . . . . . . .  LEPTODESMIDX 

Cox= of the gonopods free, not connected with one another. 
(Oxyd6smus, Metaph~jricus, Orod~smus, ethiop.). 

OXYDESMIDE 



22. Lateral expansions of the tergites well developed or large, more 
or less horizontal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .23 

Lateral expansions of the tergites very strongly declivous, almost 
vertical; body very strongly convex above, its form highly 
adapted for curling up tightly. (SphaeriodBsmus, Cyclodes- 
mus, ColobodBsmus, neotrop.; Desmbnus, ncarc.). 

SPHERIODESMIDE 
23. Legs of rr~ale with fleshy lobes beneath the claws; gonopod articu- 

latcd a t  the end of the coxa; tcrgites without striking sculpture. 
(GomphodBsmus, Antiphonus, AulodBsmus, UlodBsmus, 
AstrodBsmus, EIaph6gonusl ethiop.). GOMPHODESMIDE 

1,egs of male without 1ohc.s hencxttth the claws . . . . . .  . . .  .24 
24. Tibia and tarsus of gonopods not separated. (FontLria, holarc.; 

Rhysod6smus1 neotrop., p a l ~ a r c .  ; Melaphe, palzarc. ; Pachy- 
dBsmus, nearc.; TuberculLrium, ethiop.; AsphalidBsmus, 
austr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FONTAR~IDE 

Tibia and tarsus of gonopods usually separated by a distinct con- 
striction; gonopod articulated a t  the end of the coxa. (Plat?- 
rhacus, neotrop., indoaustr.; Amplinus, Pycn6tropis1 neo- 
trop.; PolJjlepis, mal.) . . . . . . . . . . . . .  PLATYRHACIDE 

25. Body of 2Ci-32 (usually 30) somitcs; repugnatorial glands absent. 26 
Body of 39 or rnore somites; repugnatorial glands present on the 

fifth and following somites . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .49 
26. First tcrgite small; each somitc above with thrce pairs of bris:les 

arising from minute tubercles. (Superfamily CHORDEUMOI- 
DEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .27 

First tcrgite very large, its sides partly enclosing the head; body 
capable of being rolled into a spiral; some tergites with strong 
longitudinal carinze; a f_ew ocelli a t  each side of the head. 
(Superfamily STRIARIOIDEA). (Strihria, nearc.). 

STRIAR~IDE 
27. First four joints of antennz short, subequal in length; fifth much 

longer and thicker, forming a club together with the apical 
joints; dorsum tubcrculatc or spinylose, very strongly convex; 
legs short and stout. (TRACHYZONA) . . . . . . . . . . . . . . . .  .28 

First three joints of a n t e n n ~  increasing in length, the second and 
third cach much longer than the preceding joint; fourth a t  
le?st twice as long as the first; legs long and slender. (XESTO- 
ZONA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .29 

28. Body tuberculate, pale in color; 30 somites. (Trachysbma, Hal- 
leinosbma, palzearc.) . . . . . . . . . . . .  TRACHYSOMATIDE 



Body surface spinulose, dark in color; 28 somites. (Ch_amseo- 
sbma, Achrochbrdum, paliparc.) . . CHAMEOSOMATIDLE 

29. Promenturn present as a separate, more or less triangular sclcrite 
in front of tbe mentum (Fig. 1102) . . . . . . . . . . . . . . . . . . . . . .  .30 

Pron~cntumabsent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 
30. Hind gonopod forming a large, stout, unjointed club. . . . . . . .  . 31  

Hind gonopod never forming a stout, unjointcd club; usually onc- 
or two-jointed, or sometimes more or less like a walking leg, with 
three to six joints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 

31. Sides of body longitudinally striate; tergites without lateral 
expansions. (Cbseya, nearc.) . . . . . . . . . . . . . . . .  CASEYIDlE 

Sides of body not longitudinally striate; antcrior tergites with 
carinate lateral expansions. (Underwoodia, nearc.). 

UNDERWOOD~IDLE 
32. Hind gonopod with a long thread-like or flagelliform process. . .33 

Hind gonopod without such long process. . . . . . . . . . . . . . . . . . .  .34 
33. Front gonopod with a filiform process like that of the hind gono- 

pod; second pair of legs of female with the joints beyond the 
coxz vestigial. (Heteroporhtia, Tessinosbma, Haploporb- 
tia, pa l~arc . )  . . . . . . . . . . . . . . . . . . .  HETEROPORAT~IDLE 

Front gonopod without such process; second pair of legs of female 
nornially developed, similar to the other legs. (Verhoe ffia, 
palaarc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  VEBH(EFF~IDLE 

34. Posterior pair of legs of eighth somite with coxal glands. . . . . .  .35 
Posterior pair of legs of eighth sornite without coxal glands. (Fa- 

gina, palzearc.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FAG~NIDLE 
35. Tarsi of male without papillz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 

Tarsi of third to seventh pairs of legs of male furnished with 
papillz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 

36. Hind gonopods one- or indistinctly two-jointed . . . . . . . . . . . . .  .37 
Hind gonopods three- or four-jointed. (Brachychstehma, 

Scutbgona, Macrochaetehma, palsarc.). 
BRACHPCHBTE~MIDE 

37. Trachcal pockets (the cavities next to the spiracles, leading into 
the tracheal tube) fused with the sternite and not movable. 
(Anthbgona, Cranbgona, pztl~arc.). . . . .  ANTH~GONIDIE 

Tracheal pockets not anchylosed with thc sternite, movable. 
(Anthroleucosbma, Prbdicus, palzearc.). 

ANTHROLEUCOSOMATIDB 
38. Coxx of the front gonopods not forming a ring. . . . . . . . . . . . . .  .39 

Cox= of the front gonopods partly fused, forming together a ring 
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which bears the unsegmented, rnovahle part of the gonopod. 
(Heterolatzblla, pal~arc . ) .  . . . . .  HETEROLATZELLIDIE 

39. Cox= of the front gonopods without an elongate, flagelliform 
proccss or long, stalked pencil of hairs. . . . . . . . . . . . . . . . . . .  .40 

Cox= of front gonopods each bearing an elongate, flagelliform 
process or a long, stalked pencil of hairs. (Neatractosbma, 
Trimerbphoron, palzarc.) . . . .  NEATRACTOSOMATIDE 

40. Cox= of the second pair of legs of the eighth segment without a 
horn-like projection internally; hind gsnopods highly modified, 
wanting or one- to three-jointed, rarely four-jointed, and not 
resenlbling walking Icgs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 

Coxre of second pair of legs of the eighth segment with a horn-like 
projection internally; hind gonopods four- to six-jointed and 
with claw, retaining the appearance of walking legs. (Psehdo- 
clis, p a l ~ a r c . ;  Cleidbgona, Am.; PseudotrBmia, nearc.). 

PSEUDOCL~DIDIE 
41. Sternite bearing the second pair of legs of the sixth somite in the 

male, produced into a long, rod-shaped process; coxz of front 
gonopods elongatc, free or nearly so. (Rothenbuehlbria, 
~alrearc.) . . . . . . . . . . . . . . . . . . . .  ROTHENBUEHLER~IDE 

This sternite without rod-shaped prolongation; cox= of front 
gonopods shorter, not extending beyond the remainder of the 
gonopod, frequently fuscd together. . . . . . . . . . . . . . . . . . . . .  .42 

42. Cox= of the second pair of legs of the sixth somite of the male 
elongate; rounded inwardly or without distinct process medi- 
ally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 

Cox= of second pair of legs of sixth sorriite of the male transverse, 
with onc or two processes which extend to the a.pex of the ster- 
nite. (Attbmsia, Syngonopbdium, Dendromonbmeron, 
Haasea, palzarc.) . . . . . . . . . . . . . . . . . . . . . .  ATTEMS~ID~E 

43. Stcrnite of the front gonopod obsolete or absent, never with a 
median process; the cox= firmly united. . . . . . . . . . . . . . . . . .  .44 

Sternite of the front gonopod very large, bearing a long median 
process; the coxz not fused with one another. (Opisthochei- 
ron, ua l~arc . )  . . . . . . . . . . . . . . . . . . .  OPISTHOCHE~ RID= . 

44. Cox% of the front gonopods flat, not prominent; hind gonopods 
two- to four-jointed. (Haplobainosbma, Braelemannehma, 
Hispaniosbma, ~alzarc . )  . . . .  HAPLOBAINOSOMATIDIE 

Cox= of front gonopods prominent, forming a simple or two-parted 
elevation. (Craspedosbma, Oxydlctylon, Macheiribpho- 
ron, Ceratosbma, palrearc.) . . . .  CRASPEDOSOMATIDIE 
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45. Cox% of the ninth pair of legs with glands; tarsi of the third to 
. . . . . . .  seventh pairs of legs almost always bearing papillre. .46 

Cox= of the ninth pair of legs without glands; tarsi usually with- 
out p a p i l l ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48 

46. Body composed of 32 somites; tergites with prominent lateral 
expansions. (Diplomariigna, Syntelopodetima, palzearc.). 

DIPLOMAR~GNIDE 
Body composed of 28 or 30 somites; tergites without or with very 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  slight lateral expansions .47 
47. Hind gonopods two-jointed; second pair of legs on the sixth and 

eighth sornites modified into accessory gonopods, not resem- 
bling walking legs. (Chordehma, ChordeumBIIa, Micro- 
chordehma, OrthochordeumBlla, pa l~arc . )  

CHORDE~MIDE 
Hind gonopods thrce- to five-jointed; second pair of legs on the 

sixth somite normal, similar to the other walking legs. (Oro- 
bainosbma, Brachybainosbma, pal~arc.) .  

OROBAINOSOMATIDE 
48. First pair of legs of the eighth somite highly modified, reduced to 

two- or three-jointed stumps; vcrtes of male bearing one or 
two tufts of hairs. (Metopidothrix, Schedotrigona, indo- 
austr.) . . . . . . . . . . . . . . . . . . . . . . . .  METOPIDOTHR~ GIDE 

First pair of legs of the eighth somite normal, not modified or re- 
duced; vertex of rnale without tufts of hairs. (Conot?la, Tri- 
chopbtalum, Zygijnopus, nearc.; Apodigona, neotrop.; 
Japanosbma, palrearc.) . . . . . . . . . . . . . . . . . .  C O N O T ~ L I D E  

49. Promentum present as a separate sclerite in front of the mentum 
(a: in Fig. 1102) ; ocelli numerous. (Superfamily LYSIOPETA- 
LOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 

Promentum absent; one or two ocelli at  each side of the head. 
(Figs. 1111, 1112). (STEMMIULOIDEA). (Stemmitilus, 
Prostemmihlus, Diopsifilus, ethiop.) . . STEMMI~LIDE 

50. Second pair of legs of female completely formed, similar to the 
other walking legs; tracheal pockets of gonopods small, fused 
to the gonopod. (CBllipus, pa l~arc . )  . . . .  CALLIPODIDE 

Second pair of legs of female greatly reduced, the segments beyond 
the coxze not developed; tracheal pockets of gonopods large, 
not fused to thc gonopod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 

51. Gonopods very long, slender and strongly bent. (DorypBtalum, 
SilvBstria, Cyphociillipus, DorycLllipus, palzearc.). 

DORYPETALIDZ 
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Gonopods not noticeably long, not bent. (LysiopBtalum, Apfel- 
bhckia, Broelemknnia, CallipodBlla, pa1;earc.). 

LYSIOPETALIDB 

Figs. 1104-1114. Diplopoda 

1104. Diaporus, gonopod (Chan~berlin) Spirostreptidae. 
1105. Siphonophora, anterior gonopod (Chamherlin) Siphonophoridz. 
1106. Siphonophora, posterior gonopod (Chamberlin) Fiphonophoridae. 
1107. Platydesmus, anterior and posterior ends of body (Chamberlin) Platy- 

dcsmidz. 
1108. Gymnostreptus, gonopods (Chamberlin) Spirostreptidae. 
1109. Paraiulus, posterior end of body of male (Chamberlin) Blaniulidae. 
1110. Paraiulus, side view of posterior end of body of male (Chambrrlin) 

Blaniulidz. 
1111. Prostemmiulus, gnatliochilarium (Chnmberlin) Stemmiulidae. 
1112. Prostemmiulus, head and first tergite (Chamberlin) Stemmiulidae. 
1113. Orthoporus, gonopod (Chnmberlin) Spirostreptidae. 
1114. Rhinocricus, gonopods (Chamberlin) Rhinoericidz. 

52. Stipites meeting for a distance along the median line, separating 
the p~oinentum from the mentuin (Fig. 1101). (Superfamily 
JULOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .53 
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Stipites not meeting along the median line, widely separated by 
the mentum or promentum; promentum if present in contact 
withthementurn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 

53. Both pairs of gonopods lying in cavities; first pair of legs of male 
greatly reduced; body above usually with some longitudinal 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  striation (Julus) J ~ L I D E  
Gonopods free, not sunk in depressions; first pair of legs of male 

usually four- to six-jointed; tergites without any longitudinal 
striation. (Figs. 1109, 11 10). (Blanihlus, Choneihlus, pal=- 
arc.; Nopoihlus, holarc., neotrop.; Paraihlus, Am.; Uro- 

. . . . . . . . . . . . . . . . . . . . . .  blanihlus, nearc.) BLANI~LIDIE 
54. Promentum absent; mentum large, triangular, extending between 

the prebasilare and stipites which it separates widely (Fig. 
1103); last joint of legs of male generally paddedLbut not the 
fourth and fifth joints. (Superfamily SPIROBOLOIDEA) . .55 

Promenturn present or absent; mentum surrounded a t  the sides 
by the stipites which extend backwards and lie in contact with 
the prebasilare. (SPIROSTREPTOMORYHA) . . . . . . . . .  .59 

55. Hind gonopods connected to each other a t  base by the sternite 
and membranes; pores of repugnatorial glands usually open- 
ing on the anterior portion of the tergites. (TRIGONIU- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IQDELE) 56 
Hind gonopods not united a t  base, sternite completely absent; 

pores of repugnatorial glands almost alway? opening on the 
posterior portion of the tergites. (SPIROBOLIDELE) . . . . . .  58 

56. Cox% of hind gonopods completely chitinized. . . . . . . . . . . . . . .  .57 
Cox= of hind gonopods consisting of two rod-shaped thickenings 

meeting at  a right angle with a membranous portion between 
them. (Trigonihlus, Euchrlia, Cherhstus, ethiop., indo- 
austr.; Myst&lides, ethiop., malay.; Allopoc6ckia1 neotrop.). 

TRIGONI~LIDE 
57. Front gonopods short and broad. (Pach$bolus, ethiop.; Micro- 

spir6bolus1 Caribolus, neotrop.; Trachelom6galus, EU- 
. . . . . . . . . . . . . . . . .  centr6bolus, malay.). P A C H Y B ~ L I D E  

Front gonopods long and slender. (Spiromirnus, Ppgodon, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ethiop.) SPIROM/~~MIDIE 

58. Hind gonopods consisting of only a single joint, the coxa not dis- 
tinctly separated or vestigial; first tergite more or less nar- 
rowed laterally. (Spir6bolus1 holarc. ; Tyl6bolus1 nearc. ; 
Messic6bolus, neotrop.; Pseudospirobol6llus, indomal.; 

. . . . . . . . . . . . . .  Spirobol6llus, austromal.) S P I R O B ~ L I D ~ E  
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Hind gonopods distinctly two-jointed; first tergite broadly rounded 
a t  the sides. (Fig. 1114). (Rhinijcricus, neotrop., austromal.; 
PolyconBceras, Dinemathcricus, austromal. ; Eurhinijcricus, 
Cubijbolus, neotrop.) . . . . . . . . . . . . . . . . .  RHINOCR~ CIDE 

59. Mentum broadly triangular; its anterior angle lying far behind the 
frynt margin of the stipitcs. (Superfamily SPIROSTREP- 
TOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 

Mentum elongate-triangular, its anterior angle extending far for- 
ward, dividing the gnathochilariunl cornplctcly to its anterior 
margcn; first pair of legs of male modified. (Superfamily CAM- 
BALOIDEA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 

60. Both sternitcs of the gonopocl-bearing segment present, ,in spite 
of the atrophy of the hind gonopods. (ODONTOPYGIDEB). 
(Odontopfge, Haplothgsanus, PrionopQtalum, Spino- 
thrsus, ethiop.) . . . . . . . . . . . . . . . . . . . . .  ODONTOPEGIDE 

Sternite of the posterior part of thc gonopotl-bearing segment 
and the gonopod absent. (SPIROSTREPT~DEB) . . . . . . .  61 

61. End of the gonopod flattened, almost always bearing on the edge 
a row of long, curved bristles; last soniite without any spinose 
projection. (Fig. 1104,llOS,1113). (Spirostrbptus, Gymno- 
strbptus, Dihporus, Orthijporus, ScaphiostrQptus, AllB- 
porus, ncotrop., ethiop.) . . . . . . . . . . . .  SPIROSTREPTIDAE 

End of the gonopod not thus flattcned, without such bristles; 
anal segment alrrlost always with a tail-like projection. (Harpa- 
gijphora, ethiop.; Porathphilus, ethiop., neotrop.; Thyro- 
pfgus, ethiop., indomal.; Rhynchoprijctus, malay.). 

HARPAGOPHORIDE 
62. Promentum present, separated from the mentum. . . . . . . . . . .  .63 

Promenturn not separated from the mrntum; repugnatorial pores 
present on the fifth sornite. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .65 

63. Promentum divided into two halves by a longitudinal suture. .64 
Promentum not divided by a longitudinal suture. (CBmbala, 

SBmichus, austr.; Nannolbne, Epinannolbne, neotrop.; 
JulomBrpha, widespr.). (Including XANIVOTZNIDB and 
E P I N ~ I ~ V ~ ; ~ L & ~ L E )  . . . . . . . . . . . . . . . . . .  CAMBALIDE 

64. Repugnatorial pores absent on the fifth somite; hind gonopods 
three-jointed; front ones one-jointed, witl-lout bristles. (Peri- 
cBmbala, ind.) . . . . . . . . . . . . . . . . . . . .  PERICAMBALIDE 

Repugnatorial porespresent on thc fifthsomite; hindgonopodswant- 
ing, the front ones two-jointed, the secontl joint strongly bristled. 
(Pseudonannolbne, neotrop.). PSEUDONANNOLENIDE 
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65. Posterior portion of tcrgites smooth; hind gonopods absent. 
(Physiostr6ptus1 Holopodostr6ptus, neotrop.). 

PHYSIOSTREPTIDE 
Posterior portion of the tergites with stout longitudinal carine 

or tubercles; hind gonopods present. (Cambal6psis, Camba- 
lom6rpha, Trachyifilus, ind.). (TR,4CIIYI GI,ID&). 

CAMBALOPSIDE 
66. Sternites always, ant1 plcurites often, free, i . c .  connected by mem- 

branes with the adjacent parts . . . . . . . . . . . . . . . . . . . . . . . .  .67 
Tergites, plcuritcs and sternites completely coalesced; b?dy cy- 

lindrical. (Siphonihlus, malay.) . . . . . . . .  SIPHONIULIDE 
67. Mentum and adjacent maxillary sclerites (gnathochilarium) con- 

sisting of a single plate or of several indistinctly defined 
pieces.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 

Gnathochilarium possessing most of the parts typical of the Dip- 
lopotla (as in Fig. 1101). (Fig. 1107). (PlatydBsmus, N. Am.; 
Fibria, Dolistenus, pa l~arc . )  . . . . . . . .  PLATYDESMIDE 

68. One or several occlli a t  each side of the hcad; body not constricted 
on the base of each sornite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69 

Ocelli absent; body constricted at  the base of each somite; rcpug- 
natorial pores opcning on kecls or tubercles. (Figs. 1105, 1106.) 
(Siphon6phora7 indonust., cthiop., neotrop.; Siphonorhinus, 
malny., neotrop.) . . . . . . . . . . . . . . . . . .  S ~ P H Q X O P H O R ~ D E  

69. Repugnatorial pores opening on the lateral lobes of the tergites; 
tergites divided by a median sutarc; head completely concealed 
by the first tergite. (Siphonocrqptus, malay.). 

SIPHONOCR~PTIDE 
Repugnatorial pores opening on the body of the tergites, far from 

thc lateral margin; tergites without median suture; head partly 
free and visible. (Polyzbnium, Orsiboe, pa l~arc . ;  Siphonb- 
tus ,  austromd., neotrop.; Burinia, ethiop.). 
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CLASS C H I L ~ P O D A  

Body long, comparatively or very narrow, of nearly even width and 
dorsoventrally depressed; nineteen or more, sornetirrles many more 
body segments. Fifteen or more pairs of legs, inserted a t  the sides of 
the body and widely separated by sternal plates; ncver more than a 
single pair to any body segment; legs six- or seven-jointed, with a 
single apical claw. Head bearing a pair of long, many-jointed a n t e n n ~  
(14 joints or more); eyes cornposed of groups of ocelli, sonletimes 
massed to form two apparently faceted eyes. Mandibles and two pairs 
of maxillze present; appendages of first body segrnent greatly enlarged, 
forming a pair of large six-jointed poison-fangs (toxicognaths). Last 
two pairs of legs often greatly modified and directed backwards. Res- 
piration through spiracles, the latter paired and located on the yleurtz 
or unpaired and located along the dorsal line. Genital ducts usually 
opening on the pcnultirnate body segment. A widespread, moderately 
large group, of active carnivorous habits. Centipedes. 

The system adopted here follows that of Atterns in his rcccnt ac- 
count of " The Myriopoda of South Africa. " 

1. Nineteen body segments with fifteen pairs of legs; not more than 
seven segments bearing spiracles, the tracheze not anastomos- 
ing; neyly hatched animals with seven pairs of legs. (Subclass 
ANAMORPHA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Twenty-five or more body segnlents with 21 or more pairs of legs, 
sometimes rrlany more; nine or Inore pairs of spiracles, the 
tracheze anastornosing; newly hatched animals wi$h the full 
number of legs present in the adult. (Subclass EPIMORPHA). 6 

2. Spiracles unpaired, sevcn in number; placed on the middle dorsal 
line near the posterior border of the tergites; eyes compound, 
with faceted surface; tracheze not branched. (Fig. 1llG). 
(Order SCUTIGEROMORPHA). (Scutigera, Thereu6- 
nema, Parascutigera, Thereucpoda, mainly tropical or sub- 
tropical). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCUTIGERIDE 

Spiracles paired, placed on the pleurze between the tergites and the 
coxze; eyes not compound; single ocelli or groups of ocelli 
or,  eyes absent; tracheze branched. (Order LITHOBIO- 
MORPHA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3  

3. Tergites of the leg-bearing segments alternately long and short, 
except at the middle of the body; those corresponding to legs 
2,4,6,9,11 and 13 (not counting the jaws as legs) much smaller 
than the others. (Suborder LITHOBIOMORPHIDEA) ... .4 
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Tergites of the leg-bearing scgrnents not noticeably different in 
size, except the one bearing the jaws, which is shorter; in front of 
segments 4, 6, 8, 9, 11 and 13 with a greatly reduced_, inter- 
calary segment. (Suborder CRATEROSTIGMORPHIDEA). 
(Craterostigmus, sustr.) . . . . . . . .  CRATEROST~ GMIDE 

4. From one to five of the posterior pairs of legs with coxal glands 
opening by pores, legs usually spinose; ocelli, when present, 
p la~ed  near to the margin of the head. (Superfamily LITHO- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I3IOIDEA). .5  
No coxal glands opening by pores; legs without spines; ocelli 

widely separatcc from the margin of the head. (Superfamily 
CERMATOBIOIDEA). (Cermatbbius, ind.). 

CERMATOB~IDE 
5. Tibiz of all legs without a spinose projection externally a t  tip. 

(Fig. 1117). (Lithabus, holarc., ethiop.; Monotarsdbius, 
Alokbbius, Polyb6thrus, palzarc. ; Garibius, nearc. ; Aus- 
tralhbius, palzearc., indoaustr.; Bothr6polys, holarc., austro- 
mal.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LITHOB?IDE 

Tibize of legs 11-14 with a spinose, tooth-like projection externally 
at  tip. (HBnicops, austr.; Paralamfctes,  Anops6bius, neo- 
trop., ethiop., austr.; Zygethbbius, Arn.). . HENICOPIDE 

6. Antennz with 17-20 or more joints; four orelli on each side, or 
more; 21-23 leg bearing segments; 9, 10, 11 or 19 pairs of spir- 
acles. (Order SCOLOPENDROMORPHA) . . . . . . . . . . . . . .  . 7  

Antennz 14-jointed; ocelli absent; 31-170 leg-bearing segments; 
ell leg-bearing segments except the first and last with a pair of 
spiracles. (Order GEOPHILOMORI'I-IA) . . . . . . . . . . . . . . .  .8 

7. Eyes prcsent, very rltrely ( M i m o p )  indicated only by a pale spot; 
tarsi two-jointed; stcrnites usually with a pair of longitudinal 
grooves, never with transverse groove. (Fig. 1115). (Scolo- 
pBndra, Rhysidia, tropicopol.; CBpipes, pa l~arc . ,  ethiop., ind.; 
Bseudocrfptops, ethiop., ind.; Coll&ria, palzarc., neotrop.; 
Echmostigmus, pal~arc . ,  indoaust.). SCOLOPENDRIDIE 

Eyes absent; tarsi of legs 1-19 ahnost always one-jointed; sternites 
usually with a single median groove, never with apair of groovcs, 
often with a transverse groove. (Fig. 1118). (Crfptops, cos- 
mop.; Otocrfptops, widespr.; Trigonocrfptops, pa l~nrc . ,  
ethiop., neotrop.; Scolopocrfptops, palzetare., Am. ; Newp6rtia1 
neotrop.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CRYPTOPIDE 

8. Mandible with several pectinate l a m e l l ~  and with or without a 
dcntate lamella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 



Margin of mandible sirnplc, beset with one row of teeth; man- 
dible with or without a dentate lamella . . . . . . . . . . . . . . . . . . 11 

Figs. 1115-1121. Chilopoda and Symphyla 

1115. Scolopendra (Xcwport) Scolopendridz. 
11 16. Scutigera (Howard) Scutigericlz. 
1117. Monotarsobius. Lithobiidzc. 
1118. Cryptops, last I rg (Charnberlin) Cryptopide. 
1119. Soniphilus, labrum (Charnl~rrlin) Soniphilidse. 
1120. Suturodes, labrum (Chamberlin) Geopbilidz. 
1121. Scutigerella, lcg (Ewing) Scutigcrellidz. 

9. Mandible with one dentate lamella, in addition to thc pectinate 
lam ell^; labruin consisting of one piece; antennz short, thick 
a t  base and gradually tapering, the basal joints with short hairs, 
but without long bristles. (Himanthrium, palzearc., ethiop.; 



MesocBnthus, palxarc., ethiop., indomal.; Hapl6philus, 
BothriogBster, palearc.) . . . . . . . . . . . .  HIMANTAR~IDE 

Mandible with pectinate lamell=, but without any dentate larnella . . 
inaddit~on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

10. Labrum consisting of one piece, not especially broad; coxze of 
first maxillze completely fused. (brya, palzearc.; Orphnhus, 

. .  tropicopol. ; Ctenbrya, ethiop. ; Parbrya, nearc.). ORPIDE 
Labrum tripartite; one small median tooth and two broad lateral 

pieces with strong edges at the sides of the cephalic pleurz; 
cox% of first maxille meeting a t  the mcdian suture. (Mecisto- 
cbphalus, ethiop., indoaustr.; Proliimmonyx, Dicell6philus, 
palxarc.; Arrup, nearc.; TygBrrup, neotrop.). 

MECISTOCEPH~LIDE 
11. Mandible with one dentate lamella; labrum consisting of one 

piece; antcnnz filiform or clavate. (Schendpla, holarc., neo- 
trop., mal.; EscBryus, holarc.; Nann6philus1 ethiop., neo- 
trop.; Ball6philus, ethiop., austro~nal.; Schendylhrus, pal- 
=arc., ethiop., neotrop.) . . . . . . . . . . . . . . . .  SCHEND~LIDE 

Mandible without a dentate lamella. . . . . . . . . . . . . . . . . . . . . . .  .12 
12. Coxz of the first maxillze fused, each bearing a median process and 

a one- or two-jointed apical portion. . . . . . . . . . . . . . . . . . . . .  .13 
Coxz of the first maxillx conlpletely scparated, bearing a conical 

second joint; clau~s of anterior legs with a strong tooth. (Neo- 
gebphilus, Evalloge6philus, neotrop.). NEOGEOPH~LIDE 

13. Labrum consisting of a single piece; antennx generally flattened 
at the base and tapering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .14 

Labrum consisting of three parts, rarely more or less fused (Fig. 
1119), the nredian piece sometimes partially fused with the 

. . . . . . . . . .  latcral pieces; cox= of the last legs not enlarged. .15 
14. Cox= of the last pair of legs much enlarged, extcnding forward 

a t  the sides someti~ncs to  the antepenultimate leg-bearing 
segment; paratergites (one or several rows of small plates be- 
tween the tergitcs and the row of pleurites that bear the spir- 
acles) gcnerally present. (Gonibr6gmatus, austromal.; EU- 
cr&tonyx, indoaustr.; Himantosbma, indomal.; Macronic6- 

. . . . . . . . . . . . . . . . .  philus, neotrop.) GONIBREGMATIDE 
Coxz of the last pair of legs not enlarged, not extending in front 

of the last leg-bearing segment; paratergites absent. (Sogbna, 
Timpina, nearc.; Garrina, neotrop.) ...... SOGONIDE 

15. The median piece of the labrum, if present, not fused with the 
lateral pieces; in the middle the two larger and ventrally directed 



teeth lacking. (Fig. 1120). (GeGphilus, widespr.; Eurstion, 
ethiop., neotrop., austr.; ScoliGplanes, holarc.; Polygonh-ea, 
austr., ethiop. ; Aphilodon, ethiop., neotrop.; H h i a ,  palaearc.; 
Pachymgrium, holarc., neotrop., ethiop.) . . GEOPH~LIDE 

The median piece of the lahrum a t  least partly fused with the lat- 
eral ones; two larger teeth in the middle, directed more or less 
ventrally. (Fig. 11 19). (Soniphilus, Pogphilus, nearc.). 
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CLASS S?MPHYLA 

Small, delicate elongate species with thin unpigmented integument. 
Body long, composcd of fifteen to twenty-two similar segments; twelve 
pairs of short, five-jointed legs. Mouthparts consisting of a pair of 
mandibles and two pairs of maxillze. Antennze many-jointed, the 
joints short, more or less moniliform. Cerci stout, lanceolate, one- 
jointed or very indistinctly annulated. Respiration by tracheze open- 
ing by a single pair of spiracles on the head. 

1. Fifteen tergites; first pair of legs much smaller than the others. . 2  
Twenty-two tergites; first pair of legs almost as large as the 

others. (Geophilblla) . . . . . . . . . . . . . . . . GEOPHILELLIDE 



2. An intercalated scginent without legs present behind the fourth, 
sixth and eighth segments only; poster:or margin of tergites 
rounded, the corners rarely angulate; first pair of legs fully 
half as long as the others. (Figs. 11, 1121). (ScutigerBlla, 
HanseniBlla, TasmaniBlla) . . . . . . . . SCUTIGERELLIDE 

An intercalated leglcss segment present behind segments four, 
six, eight, ten and twelve; posterior margin of tergites angulate 
laterally; first pair of legs usually imperfect and less than half 
as long as the others. (ScolopendrBlla, Scolopendr6psis, 
SymphylBlla) . . . . . . . . . . . . . . . . . . SCOLOPENDRELLIDE 
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GLOSSARY OF SPECIAL TERMS.' 

This glossary is intended to include only such terms as are not easily 
understood from the figures referred to  in the keys, and other words 
only when their meaning in the keys might not be readily ascertained 
frorn an ordinary English dictionary. 

Abdtimen, the hindermost of the three main body dh  '~slons. ' ' 

Acrbstichal bristles, one, two or several longitudinal rows of minute 
bristles along the center of the mesonotum of some flies (cf. dorso- 
central bristles). 

Achlea (-ese), one of the numerous minute spines on the wing mem- 
brane of certain Lepidoptera. 

Acixleate, (a) furnished with a sting; (b) beset with aculez. 
Adventitious, not regular; accidental or additional. 
Edseagus, the male intromittent organ. 
Alula (-lse), a srnall lobe, borne at the base of the wing (Diptera). 
Amphipnehstic, having the first and last pairs of spiracles open and 

functioning. 
Anal, pertaining to the last abdominal segment or to the hind basal 

angle of the wing. 
Anal lobe, the rounded posterior part of the wing which includes the 

anal veins. 
Anal veins, in tlre typical wing the three most posterior main veins. 
~ n n u l a t e d ,  incompletely divided into ring-like joints. 
Annulus (-li), a ring or band. 
Antecbxal sclerite, a part of the metasternum in front of the hind 

coxx (Coleoptera). 
Antenna (-nse), a pair of jointed sensory appendages of the head 

atlove the mouthparts. 
Adfrbntal plates, a pair of long oblique sclerites on the front of the 

head extending upwards from the base of the a n t e n n ~  and meet- 
ing mediallg above (Iarvx of Lepidoptera). 

Antentidal crossveins, crossveins alo~ig the costal border between 
the base and the rlodus (Odonata). 

Apnehstic, having all the spiracles closed and not functioning. 
Appendiculate cell, a small indistinct cell just beyond the apex of 

the marginal cell (Hymenoptera). 

1 Where the plural form is unusual Lho differing termination is given in gnmr~theses added to 
the last CONInOn letter of the root. 
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Apterous, wingless. 
Arcuate, arched like a bow. 
Arculus, a basal crossvein between the radius and cubitus (Odonata). 
Arbola (-la?), areble, a small closed cell in the forewing, enclosed by 

radial veins (Lepidoptera). 
Arista, a bristle-like process a t  or near the end of the antennz (Dip- 

tera). 
Arblium (-ia), a terminal pad of the foot between the claws. 
Atr ium (-ia), a cavity or enlarged entrance. 
Attbnuated, gradually tapering. 
Auxiliary vein, the subcostal vein of Diptera, anterior to the radius. 
Axilla (-lae), a triangular sclerite on each side of the scutellum (Hy- 

menoptera). 
BIsal cells, the two cells proximal to the anterior crossvein and the 

discal cell (Diptera). 
Bifid, split into two parts. 
Bilobed, divided into two lobes. 
Calamistrum, one or two rows of curved spines on the upper margin 

of the metatarsus of the hind legs (Araneida). 
Calypteres, small membranous disks under the base of the wings 

(Diptera). 
CBmerostome, the opening through which the beak is extended in 

certain Acarina. 
Campodbiform, having the form of Campodea (Thrysanura), said 

of certain active carnivorous larvze. 
CBpitate, with a distinct knob at  the tip. 
CBrapace, the more or l e ~ s  fused dorsal sclerites of the cephalothorax 

(Arachnida). Also any fused series of sclerites covering a part of 
the body. 

CBrinate, ridged, or furnished with a raised line or keel. 
CBruncle, a fleshy papillate or sucker-like appendage a t  the tip of 

the tarsus in certain Acarina. 
Caudal filaments or setae, thread-likc processes terminating the 

abdomen. 
Cell, a space in the wing bounded by veins. 
Cephalothbrax, the combined head and thorax in Arachnida. 
Cbrci, a pair of appendages near the end of the abdomen. 
Chaetosbma, a series of short bristles on the head of certain Lepidop- 

tera. 
Cheek, t,he lateral part of the head between the eyes and the mouth. 
Chblate, pincers-shaped, having two opposable claws. 



Chelicerae, the first or most anterior pair of appendages in the Arach- 
nida. 

Chitin, the horn-like material forming the hard parts of the body wall. 
Clivate, clubbed or enlarged at the tip. 
Clivus, an oblong basal part along the inner edge of the fore wings 

(Heteroptera, Homoptera). 
Clfpeus, the sclerite bearing the labrurn (Hymenoptera) ; a horseshoe- 

shaped sclerite under the margin of the mouth (Diptera). 
CoBrctate, with narrowed base and enlarged tip. 
Coarctate pupa, a type of pupa in certain Diptera, enclosed in a 

hardened shell formed from the last larval moult-skin. I 

C6lulus, a slender or pointed organ lying in front of the spinnerets 
(Araneida). 

ComprBssed, flattened from side to side, as distinguished from de- 
pressed. 

Cbnnate, iinmovably united, fused. 
Constricted, narrowed in part. 
Cbrium, an elongate middle part of the fore wing (Hemiptera). 
C6rneous, horn-like in texture. 
Cbrnicle, one of certain paired dorsal tubular processes on the pos- 

terior part of the abdomen of aphids. 
C6sta, the front margin of the wing, considered as the first vein. 
C6stal irea, the part of the wing immediately behind the front mar- 

gin. 
C6stal cell, the space of the wing between the costa and the subcostal 

vein; formerly sometimes termed subcostal. 
C6xa (-xe) , the basal joint of the legs, sometimes quite fused with the 

body. 
CribBllum, a sieve-like spinning organ lying in front of the spinnerets 

(Araneida). 
Crbchets, a series of spines on the prolegs of the larvze of Lepidoptera. 
Crossvein, any transverse vein connecting adjacent longitudinal veins. 
Ctenidium (-ia), a cornb-like row of bristles. 
Chbitus, the fifth of the main veins of the typical wing. 
Cursbrial, fitted for running. 
Declivity, the abruptly bent apex of the elytra (Coleoptera). 
Deciimbent, bending downward. 
Denticulate, with minute tooth-like projections. 
Dichciptic, eyes not touching above (Diptera). 
Digitate, with finger-like processes. 
Direct eyes, the anterior median pair of eyes in spiders. 
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Didrnal eyes, in spiders, eyes that are dark colored. 
D6rsa1, pertaining to the upper surface or back of the body. 
Dorsocdntral bristles, several longitudinal rows of bristles near the 

middle of the mesonotum, lateral to the smaller acrostichals 
(Di~tcra) . 

EctopLrasite, a parasite which lives on the exterior of animals. 
Blytron (-ra), the horny fore wings, or wing covers, of beetles. 
Empbdium (-ia), a single middle pad or bristle between the tarsal 

claws) (Diptera). 
Epimeron (-ra), the posterior portion of the pleura of a thoracic seg- 

ment (Insecta). The sclerite to which the basal segment of the 
leg is attachcd (Arachnida, Diplopoda). 

Epiphysis (-ses) , a lappet-like process. 
Epiplehra (-rae), the infolded edge of the elytra (Coleoptera). 
Epistdrnum, the anterior portion of the pleura of a thoracic segment. 
%pistome, the part of the face just above the mouth. 
Epizbic, living as external parasites of animals. 
Erhciform, having the body shaped like a caterpillar. 
Exhviae, the molt, or cast skin of an insect. Recently used as exuvia, 

exuvize to diffcrentiate the molts of a single from those of several 
instars, as in Coccoidea. 

Eye-cap, a group of modified scales overhanging the eye (Lepidop- 
tera). 

Face, the front of the head, between the clypeus and antennze. 
FLcial plate, the central part of the face (Diptera). 
Fastigium, the upper edge or median ridge of the vertex (Orthoptera). 
Fbmur (-Bmora), the thigh or third division of the legs. 
Filiform, hair-like, or filamentous, longer than setaceous. 
FlabBllate, with fan-like processes or projections. 
Flabdllum (-la), a Icaf-like or fan-like process. 
Flagdllum, the distal part of the antenna when lash-like. 
Fontandl, a small, depressed, pale spot on tlie front of the head be- 

tween the eyes (Isopters). 
Forbmen (-kmina), a small opening, orifice or puncture. 
F6rcipate1 bearing pincers, or pincers-shaped. 
Frdnulum, a strong spine or spines at the front basal angle of the 

hind wings (Lcpidoptera). 
Front,  the forehead, betwcen tlie a n t e n n ~ ,  eyes and ocelli. 
Frontblia, the central strip of the front (Diptera). 
Fr6ntal ltinule, a small crescent-shaped space just above the an- 

tennze (Diptera) 



Fr6nto-6rbital bristles, several bristles along the front next to the 
eyes (Diptera). 

FundLtrix, a stem-mother or female of the first generation which 
founds a new colony (Aphidoidea). 

Ffircula, the forked springing appendage below the end of the abdo- 
men (Collembola). 

GBster, the rounded part of the abdomen behind the basal node or 
nodes in ants (Hymenoptera). 

GBna (-nse) , the cheek. 
Geniculate, abruptly bent, elbowed. 
GenitLlia, the external sexual organs. 
Gibbous, puffed out; hunch-backed. 
GEbrous, bald, smooth, free of hairs. 
Gnathochil&rium, a plate-like structure formed by the mouthparts, 

cxclusive of the mandibles (Diplopoda) 
%nopod, a modificd leg, serving as a copulatory appendage, on the 

seventh or adjaccnt body segments (Diplopoda). 
Gonap6physis (-ses), each of the short conical paircd egg-laying proc- 

esses terminating the abdomen; also applied to certain paired 
genital appendages in the male. 

Graduated crossveins, an oblique row of crossveins forming steps 
across the wing (Neuroptera). 

Grlvid, fillcd with eggs. 
Ghla, the median underpart of the head lying between the mouth and 

posterior foramen. 
Ghlar suture, a longitudinal impressed line on each side of the gula 

or middle piece of the throat. 
HBlter, a small knobbed appendage on cach side of thc thorax replac- 

ing the hind wings (Diptera). 
HBmus, a distinct abrupt spur-like vcin in the hind wings of some 

Heteroptera. 
Hafistellate, formed for sucking, the mandibles not fitted for 

chcwing. 
Hemdlytron (-ra), the heavily chitinized fore wing of Hemiptera. 
Heteroggneous, of more than one type, as the eyes of certain spiders. 
Heter6merous1 differing in the number of joints in the three pairs of 

tarsi (e.g. 5, 5,4), or in the structure of other repetitive parts. 
Hol6ptic, having the eyes meeting above the antennz (Diptera). 
Hom6nomous1 similar in form, function or development. 
Hhmeral angle, the basal front corner of the wing. 
Hgaline, more or less transparent. 



Hypermetambrphosis, development in which two or more different 
types of l a r ~ z  follow one another in succeeding stages of growth. 

Hypoplehral bristles, a more or less vertical row of bristles above 
each hind coxa (Diptera). 

Hypoppgium, the last ventral plate; or the inflrxed genitalia. 
HypostigmLtic cell, a specialized cell located beneath the stigma of 

the wing of some Neumptcra. 
ImLgo, the final, adult, or reprocluctivc stage of an insect. 
Inglhvial, pertaining to the crop. 
fnclinate, bent or directcd towartl the median line. 
fnquiline, an animal that occulrs regularly in thc ncst or I~abitation of 

sonie otlrcr species. 
fnstar,  any of the succcssi~c stages during metamorphosis, rrlarkcd off 

by moltings. 
InterfrontLlia, the central portion of the front of some flies when 

differentiated from the orbi ts. 
Interfrbntal bristles, rninute bristles o11 tlie cerrtral part of the 

front (Diptera). 
Intersti t ial ,  occurring bctween two segments, c.g. the trocharitcr, 

linking tlle coxa and femur; or coincident, as the ends of two 
veins. 

Intra-Llar bristles, sevcral bristles above tlie root of the wing lateral 
to the dorsocentrals (Diptera). 

J a g u m ,  a. lobe-like process at  tlie base of the fore wings overlapping 
the hind wings (I,cpidoptera). 

Labellurn (-la), the expantled tip ol the proboscis (Diptera). 
LLbial pLlpus (-pi), a jointed sensory appendage a t  eac1.i side of the 

labium. 
LLbium, the lower lip. 
LLbrum, the upper lip, lying just below the clypeus. 
LamBlla (-lae), a leaf-like platc. 
LLmellate, bearing or composed of lamellz. 
LLminate, composed of leaf-like plates. 
LLnceolate, tapering at each end, spear-shaped. 
LLrva (-vae), tlie growing stages of an insect having a complete meta- 

rnorphosis, after hatching from the egg and before the pupal 
period. 

Lateral, at, toward, or pertaining to the sides of the body. 
Ligula, the central part of the labium, borne by thc rnentum (Coleop- 

tern). 
Lbra (-rae) , the cheek (Homoptcra). 



Lung-book; lung  sac, a respiratory sac, opening by a slit-shaped 
aperture on the vcntral surface of the abdornen in ccrtain Arach- 
nida. 

Lhnule,  a small crescent-shaptxl piece just above the a n t e n n ~  (Dip- 
tera). 

Macrotrichia, the larger hairs on the surface of the wings. 
Mandibulate,  with jaws fitted for chewing. 
Marginal cell, one or more cells near the anterior margin of the wing, 

bclow the stigma (Hymenoptera). 
Mask, thc extensile lal)illm of thc nymphs of Odonata which forms an 

organ for grasping the prey. 
Maxilla (-la?), the second pair of appendages belonging to the mouth, 

hehintl the mandibles or iaws. 
Maxillary palpus, a finger-like jointed sensory appendage on each 

maxilla. 
MBdia, the fourth of the principal veins of the typical wing. 
MBdial, pertaining to the media. 
MBdian, lying along the middle line of the body. 
M6ntum,  the part of the labium bearing the movable parts. 
MBsad, lying toward the median line. 
Mesepist6rnum (-na), the anterior of the oblique side pieces of the 

mesothorax. 
Mesonbtum, the back or upper side of the mesothorax. 
Mesoplehra (-ra?), thc space betwcen the root of the wings and the 

middle cox;?, consisting of episternurrl and epimeron (Diptera). 
MesostBrnum, the midtlle part of the underside of the mcsothoras. 
Mesothcrax, the middle of the thoracic divisions, bearing the second 

legs and the fore wings. 
Metam6rphosis (-ses), the series of marked external changes through 

which an insect passes during its development, e.g. egg, larva, 
pupa, adult. Direct development entails no such changes. In- 
complete metamorphosis lacks the pupal stage. Complete meta- 
morphosis includes a pupal stage. See also hypermetarnorphosis. 

Metapnefistic, having only the posterior pair of spiracles open and 
functioning. 

Metasthrnum, the middle piece of the under side of the rnetathorax. 
Metatarsus (-si), the first joint of any tarsus, next to the tihia, also 

called basit:~rsus. 
Metathbrax, the third division of the thorax, bearing the hind legs 

and the hind wings. 
Micr6pterous, with small or vestigial wings. 
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Microtrichia, the smaller abundant hairs that clothe the surface of 
the wings in some insects. 

Molt, to cut off or shed the skin. 
Moniliform, resembling a string of beads. 
Nliad, the nymph of aquatic insects. 
N ~ S U S ,  the drawn-out forward part of the head of crane-flies. 
NLsute, a form of worker termite in which the head bears a snout-like 

projection in front. 
Neurltion, the arrangement of the veins of the wings, the venation. 
Nocttirnal eyes, in spiders, eyes of a pearly white color. 
Node, a swelling or knot-like knob. 
Nddus, a stout crossvein at or before the middle of the costal border 

of the wing (Odonata). 
Notauli, a pair of longitudinal furrows on the mesonotum of certain 

Hymenoptera, lying nearer to the median line than the parapsidal 
furrows when both pairs of furrows are prcsent. 

Nbtum, the dorsal surlace of the body, particularly of the thorax. 
Nymph, the larval or growing stage of those insects that have no pupal 

period. 
OcBllus (-li), the simple eyes, usually three in number, on the upper 

part of the head; also the simple eyes of insect larvre and of some 
other arthropods. 

bcciput, the back part of the hcad. 
On3chium (-ia), a pad between the tarsal claws. 
brbit, the part of the head immediately surrounding the eyes. 
bstioles, the paired lateral openings of the heart. 
Ovipbsitor, the egg-laying apparatus. 
PLlpus (-pi), one or two pairs of jointed sensitive, finger-like processes 

borne by the mouth. See maxillary palpus and labial palpus. 
Paraflcials, the sides of the face of some flies, when differentiated 

from the sunken central portion and the orbits. 
ParLpsidal furrow, a longitudinal groove between the median line 

and each side of the mesonotum, lying near to the lateral margin 
(Hymenoptera). See notauli. 

PLrasite, an animal that feeds on or in some other living animal. 
Paron3chium (-ia), a bristle-like appendage of the claws. 
Plctinate, with branches like a cornb. 
P6ndulous, hanging from one end. 
PedipLlpi, pBdipalps, the second of the paired appendages of Arach- 

nida. 
Peripnehstic, having a series of functional spiracles along each side 

of the body. 



PBritreme, a chitinous plate surrounding the spiracle in certain mites. 
Pbtiolate, attached by a stalk or stem. 
Phyt6phagous, feeding on plants. 
Pliintula (-ICE), a pad-like sole on the underside of the tarsi of certain 

insects. 
Plehrite, one of the sidc pieces of thc body. 
Plhmose, feathery. 
Postbrior cal16sityl a swelling bctween the root of the wings and the 

scutellum (Diptera) . 
PostGrior cells, a variable number of cells extending to the hind mar- 

gin of the wings, the first 1)ounded inwardly by the anterior cross- 
vein (Diptera). 

Posthhmeral bristle, one or morc bristles just behind the shoulder- 
swelling (Diptera). 

Postnbdal crossveins, a series of short transverse veins next to the 
costal margin of the wing, beyontl the nodus (Odonata). 

Postscutbllum, a srnall transverse piece of the thorax irnmediatcly 
bchind the scutcllum. 

Postvdrtical bristles, a pair of minutc bristlcs behind the ocelli 
(Diptera) . 

Preiipical bristle, a bristle on the outside of the t i b i ~  just before the 
apex (Diptera). 

Prebasilbre, a sclerite on the underside of the head, sometimes divided 
rnedially, lying behind the mentum (Diplopoda). 

PrBdatory, capturing living prey. 
Preftirca, the petiole of the second and third veins ( R  and Rg) of 

Diptera. 
Preshtural bristle, one or more dorsocentral bristles just in front of 

the transverse suture (Diptera). 
Prob6scis, the extended trunk-like or beak-like mouthparts. 
Prbclinate, inclined forward. 
Proepimeron (-ra), that part at  the rear of thc side of the prothorax 

next the cox%. 
Prbgnathous, having the mouthparts projecting forwards. 
Prblegs, the fleshy abdominal legs of certain insect l a r v ~ .  
PromBntum, a median sclerite in the gnathochilarium, lying in front 

of the mentum or stipites (Diplopoda). 
Pronbtum, the back or upper side of the prothorax. 
Propleiira ( - r ~ ) ,  the side portion of the prothorax. 
Propnefistic, having only the anterior pair of spiracles open and 

functioning. 
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Propbdeum, the large apical portion of the thorax, behind the wings 
and scutellum (Hymenoptera). 

Prosbma, an anterior clearly separated section of the cephalothorax 
in certain Phalangida. 

Prostbrnum, the middle of the underside of the prothorax. 
Prothor6cic bristle, a bristle above each of the front cox= (Diptera). 
Prothbrax, the first division of the thorax, bearing the front legs. 
Priiinose, coated with a hoary dust. 
Psehdopod, an outgrowth or projection of the body of certain larvze, 

assisting in locomotion. 
Pteropletiral bristles, bristles located on the sides of the body just 

beneath the root of the wings (Diptera). 
Ptilinum, a temporary bladder-like structure above the antennix of 

certain Diptera. 
Pulvillus (-li), a pad beneath each tarsal claw. 
Phpa (-pael, the resting stage of insects with conlplete metamorphosis, 

following the larva and preceding the adult. 
PupLrium, the oval, hardenedcovering of the pupa of the higher Dip- 

tera and some scale insects, formed of the larval or nymphal skin. 
Pupiparous, giving birth to full-grown larvz that are ready to pupate. 
Pygidium, the last dorsal segment. 
RLdial, of or pertaining to thc radius. 
Mdial cell, any cell in the wing bordered in front by a branch of the 

radius. 
RLdial sbctor, the posterior of the two main divisions of the radius. 
Rsdius, the third of the principal veins of the typical wing. 
Raptbrial, fitted for grasping prey. 
RastBllum, a structure on the chelicerz of certain spiders bearing 

numerous tooth-like projections. 
Rbclinate, pointing backward. 
Recdrrent nervure, one or two transverse veins arising from the 

lower side of the submarginal cells (Hymenoptera). 
Rbnif orm, kidney-shaped. 
Reticulate, meshed, like net work. 
Rbstrum, a beak or snout. 
Scape, the basal joint or joints of the antennze. 
Sclsrite, any piece of the body wall bounded by sutures. 
Scbpa, a brush on the underside of the abdomen, for collecting pollen 

(Hymenoptera). 
ScCipula, a brush of hairs or bristles (Araneida). 
Scrobe, a groove or furrow, especially one on the mandible or one 

which receives the antenna. 



Scutbllum, a. somewhat triangular or crescentic sclerite just behind 
the mesonotum. 

SBrrate, toothcd along the edge, like a saw. 
Sessile, (a) broadly attached; (b), incapable of movement from place 

to place. 
Sbta (-te),  a bristle or filament. 
Setbceous, bristle-like, slender. 
Shagreened, having a finely roughened surface. 
Sinuous, S-shaped, winding back and forth. 
Small-crossvein, a short crossvein extending from the base of the 

discd cell to the fifth posterior cell between M and Cu (Diptera). 
Spbtulate, broad at tip, narrowed a t  base. 
Spinulated, furnished with very srriall spines. 
Spiracles, breathing pores or external openings of the tracheal system. 
Spurs, rnovable spines, usually two, at the end of the tihie. 
Sphrious vein, an adventitiouq longitudinal vein crossing the an- 

terior (r-~n) crossrein (Diptera). 
Squamopygidium, a plate forrned hy the fusion of sevcral apical 

abdominal segments (Dcrmaptera). 
Sternauli, a pair of lateral furrows on thc mesothorax below the base 

of tllc wings (I-lymenoptera). 
Stbrnite, the ventral piece of each abdominal segment. 
Sternoplehral bristles, the bristles on the triangular pleural sclerite 

between the front and rniddle cox= (Iliptera). 
Stigma, a thickening on the costal border of the wings near the apex. 
Stipites (sing. stfpes), a pair of sclerites lying at each side of the 

gnathochilarium (Diplopoda). 
Stridulbtion, a chirping or creaking noise. 
Style, (a) a bristle-like process terminating the a n t e n n ~ ,  thicker than 

the arista (Diptera) ; (h )  short slender appendages on the under- 
side of the abdomcn (Thysanura). 

St?liform, drawn out as a slender stiff process. 
SubantBnnal groove, a groove or grooves in the middle of the face 

(Diptera) . 
Subc6sta, the second of the principal veins of the typical wing. 
Submbrginal cell, one or more cells lying behind the marginal cells, 

usually forming a second row below the anterior margin apically 
(Hy~ncno~tera). 

Submbdian cell, a long basal cell near the middle of the wing (Hy- 
menoptera). 

Submbntum, thc basal part of the mentum. 



Sfilcate, grooved or furrowed. 
Supraknal plate, a dorsal sclerite terminating the abdomen. 
Shture, a line separating the parts of the body wall. 
Tiirsus (-si), the foot, the jointed portion of the legs beyond the tibia. 
TBgmen (-mina), the toughened fore wings of grasshoppers, etc. 
TBgula (-la), a small convex plate over the root of the fore wings 

(Hymenoptcra). 
TBlepod, a modified leg, serving as a copulatory appendage, on one of 

the posterior body segments of male Diplopoda. 
Tblson, thc last abdominal segrncnt. 
Tentbrial rods, several diverging chitinous rods within the posterior 

part of the hcad of certain dipterous larva. 
TBrgite, the dorsal piece of an abdominal segment. 
TBrmen, the outer, or distal margin of the wing. 
Thbca, a shcath or sac-like covering. 
Thbrax, the second of the main divisions of the insect body, between 

the head and the abdomen, bearing the legs and wings. 
Tibia (-ia), the shin-joint of thelegs, between the femur and the tarsus. 
Triangle, a small triangular cell near the base of the wing (Odonata). 
TrichobBthria, minute sensory hairs on the tarsal joints of the legs 

of certain spiders. 
Trifingulin, the active first-stage larva of the Strepsiptera and certain 

hypermeta~norphic beetles. 
Trochiinter, the small second joint of the legs between the coxa and 

the femur. 
Trochiintin, a small piece between the sternum and the front coxa 

(Coleoptera). 
Trfincate, ending squarely with sharply cut-off edge. 
Tfmpanal hoods, tf mpanal bull%, a pair of tubercles or swellings 

at the base of the abdomen in certain Lepidoptera. 
Vedt ion,  the course of the veins or rod-like thickenings of the wings. 
VBntral, pertaining to the underside of the body. 
Vdntral mhmbrane, the skin-like tissue connecting the tergites and 

the sternites (Diptera). 
VBntral sggments, the sternites of the abdomen. 
VBrrucose, covered with minute warts or tubercles. 
VBrtex, the crown of the head. 
Verticillate, provided with whorls of fine hairs. 
Vestigial, small, degenerate, not functional. 
Vibrissa (-sa), a bristle or bristles on each side of the mouth-opening 

in front (Diptera). 
Viviparous, bringing forth living young, not laying eggs. 
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INDEX TO GENERA AND HIGHER GROUPS 
Illustrations are indicated hy page numbers in bold face type. 

Ababa, 435 Acherontia, 208, 528 Acrocercops, 232 
Abavus, 286 Acheta, 54 Acroceridze, 362 
Abedus, 154 Achetitla, 54 Acrodesmix, 285 
Abisara, 239 Achetina, 54 Acrolepia, 221 
Ablabesniyia, 282 Achins, 331 Acrolepiidrr, 221 
Ablerus, 486 Achil id~,  119 Acrolophidze, 224, 245 
Abrwinm, 423 Achilixia , 11 9 Acrolophus, 224, 244 
Abraxas, 209 Achilixiidw, 119 Acrornantinsc, 91 
Abrosoma, 63 Achilus, 119 Acromantis, 91 
Acalypta, 142 Achlzna, 87 Acrornetopi:~, 329 
Acalyptrats, 312, 321 Achlyodes, 235 Acronycta, 218 
Acmalonia, 118, 120 Achlyodidw, 236 Acrophylla, 64 
Acaualorriidze, 120 Achorcutes, 46 Acrophyllinze, 65 
Acanthaspis, 147 Achrochorduin, 591 Acropsopilio, 552, 553 
Acanthedra, 231 Achroia, 21 5 Acropsopilionidw, 553 
Acmtheis, 563 Acicephala, 310 Acropteroxys, 432 
Acanthiida:, 143, 146 Acidalia, 210 Acrotrichis, 433 
Acanthocern, 287 Acidaliidz, 210 Acrotylus, 56 
Acanthoceridat, 451 Acidia, 341 Acrydiidw, 55, 56 
Acanthocerus, 451 Acilius, 41 1 Acrydiurn, 57 
Acanthochcrmes, 127 Acinipe, 57 Actaletes, 45 
Acanthocnema, 319 Aciura, 341 Actaletidze, 45 
Acanthocncminz, 299 A.clista, 495 Actenoptera, 323 
Acanthocolonia, 63 Acmzodera, 419 Actenotarsus, 99 
Acanthocoris, 148 Acmwops, 441 Actias, 213 
Acanthoctenidsc, 561 Acmonotus. 187 Actina, 284 
Acanthoctenus, 561 Acnemia, 278 Actininze, 284 
Acanthomera, 286 Acneas, 416 Actinoptera, 341 
Acanthorneridze, 286 Acoloithus, 204 Actinopus, 556 
Acanthophorus, 440 Acoma, 451 Actinothrips, 75 
Acantliophrynus, 542 Acontista, 86 Acucephalinae, 114 
Acanthoplus, 53 Acontistina, 86 Acucephalus, 114 
Acanthops, 87 Acontistoptera, 350, 351 Aculeata, 475 
Acanthopsylla, 406 Acordulecera, 474, 513 Acumontia, 552 
Acanthothrips, 76 Acrzea, 238 Acutangulus, 588 
Acarida, 565 Acrzidae, 238 Adwa, 21 4 
Acaridze, 574 Acraga, 206 Adwum, 552 
Acarina, 565 Acragidz, 206 Adalia, 434 
Acaroidea, 572 Acreioptera, 427 Admastus, 432 
Acartophthalminw, 334 Acrida, 65 Adapsilia, 330 
Aeartophthnlmus, 334, Acrididze, 56 Addza, 212 

335, 341 Acridiida, 56 Adela, 224, 241, 244 
Acarus, 573, 574 Acridiinw, 57 Adelges, 126, 126 
Acattyma, 556 Acridinz, 56 Adelgida, 126 
Acelyplius, 326 Acridoxena, .5l Adelginw, 126 
Acentropus, 214 Acridodea, 49 Adclidw, 224, 243 
Aceratogallia, 112 Acritus, 436 Adelocephala, 21 1 
Acercus, 572 Acrobasis, 215 Adelocera, 421 
Acerentomidw, 40 Acroberotha, 186 Adelopteromyia, 350 
Acerentomon, 40, 41 Acrocera, 291, 292 Adelotopus, 409 
Acerentulus, 40, 44 Acroceratidw, 292, 375 Adelphomyia, 268 
Acheles, 576 Acroceratinw, 292 Adenophlebia, 172 



Adephaga, 408 
Aderidae, 439 
Aderus, 439 
Adimerida, 431 
Adimerus, 431 
Adiscofi.orinia, 130 
Adonea, 558 
Adoneta, 207 
Adoretus, 452 
Adoxus, 444 
Adrama, 340 
Adramina, 340 
Adranes, 416, 416 
Bdaleus, 56 
Aedes, 272 
aeeria .  203 

Biidium, 451 
Bgithus, 432 
Bhictus, 490 
Bnigmatias, 305, 350 
Bnigrnntiina, 305 
Bniginatistes, 305, 350 
Bnigmatopus ,  350 
Bolothripidw, 73 
Bolothrips, 73 
Aepophilidw, 143 
Aepophilus, 143 
Bschna, 164, 166 
Bschnidz, 164, 167 
&schnoidea, 163 
Bthalochroa, 86 
Bthialion, 111 
Bthi~lionidw, 111 
Bthomorpha, 443 
Aethus, 151 
Ztioptera, 91 
Agabus, 41 1 
Agalena, 560 
Agalenida, 560 
Agallia, 112 
Agalliaphagns, 470 
Aganaidae, 217 
Aganais, 217 
Agandecca, 119 
Agaon, 483 
Agaontidz, 483, 487 
Agapetida:, 238 
Agapetus, 193 
Agarista, 219 
Agaristidw, 219, 248 
Agathidinz, 480 

Agathinw, 480 
Agathis, 480 
Agathomera, 64 
Agathomyia, 310 
Agdistidz, 202 
Agdistis, 202 
Agenia, 497 
Ageniaspis, 484 
Aglais, 238 
Aglaope, 207 
Aglossa, 215 
Aglycyderes, 444, 448 
Aglycyderidze, 444 
Aglycyderoidea, 444 
Agnatha, 169 
Agnippe, 227 
Agonopteryx, 229 
Agonosomatinz, 303 
Agonoxena, 225, 233 
Agonoxenidze, 225, 233 
A~raulis.  238 

Airion, 161, 162 
Agr~onoidea, 161 
Agrionopsis, 86 
Agrlothera, 225 
Agriotypid~, 477 
Agriotypus, 477 
Agraxria, 52 
Agrmci~nz, 52 
Agromyza, 338, 368 
Agromyzid~, 339, 343 
Agrotera, 216 
Agroteri~m, 216 
Agrotinz, 218 
Agrypnetes, 192 
Agrypnia, 193 
Alaptus, 483 
Alaus. 421 
Albia, 572 
Albiorix. 550 
Alcestis. 120 
Alcidis. '213 
Aldrichia, 296 
Aldrichiella , 345 
Illdrovandiella. 276 

Aleurdbius, 574 
Aleurocanthus, 122, 124 
Aleurochiton, 124 

Aleurodicinz, 124 
Aleurodicus, 122, 124 
Aleuropteryginw, 182 
Aleuropteryx, 182 
Aleyrodidz, 124 
Aleyrodinz, 124 
Aleyrodes, 122, 124, 125 
Alichus, 576 
Alienidz, 488 
Alienus, 488 
Allecula, 435 
Alleculidz, 435 
Allobosca, 347, 352 
Alloboscinz, 347 
Allochrysa, 185 
Allocmlja, 493 
Allocorynina:, 447 
Allocorynus, 447 
Allocosa, 561 
Allodahlia, 70 
Allodape, 508 
Allodin, 278 
Alla:ostylus, 320 
Allogaster, 164 
Allognosta, 284 
Allononyma, 228 
Allopauropus, 584 
Allophyla, 334 
Allopocockia, 595 
Alloporus, 596 
Alloptes, 574 
Allorhina, 452 
Allostethella, 68 
Allostethidzc, 68 
Allostethus, 67, 68 
Allotria, 483 
Allotrichia, 192, 193 
Allot,richoma, 343 
Alofia, 581 
Aloliobiiis, 600 
Alombus, 352 
Alophora, 318 
Altella, 558 
Altica, 444 
Alticidz, 444 
Alucitidz, 202 
Alydida:, 148 
Alydus, 148 
Alypia, 219 
Alypiodes, 220 
Alysia, 477 
Alysi id~,  477 
Alyson, 505 
Alysonidz, 505 
Amantis, 90 
Amara, 411 
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Amata, 219 
Amathomyia, 299 
Amathusia, 238 
Amathuxidea, 238 
Amatidre, 219 
Amaurobiidze, 558 
Amaurobius, 558 
Amblyaspis, 494 
Amblycera, 101 
Arnblyomma, 567 
Amblypygi, 540 
Amblythyreus, 147 
Ambrysus, 154 
Ameles, 90 
Ameletus, 172 
Amelina, 90 
Ametastegia, 474 
Ametropodidz, 172, 175 
Amctropus, 172 
Amicrocentrum, 480 
-krrrictus, 296 
Amiota, 345 
Amiotinz, 345 
Amitermes, 95 
Ammophila, 503 
Ammoplanus, 506 
Ammotrecha, 547 
Ammoxenidre, 561 
Ammoxenus, 561 
Amobia, 317 
Amobiinw, 3t7 
Anlcebaleria, 335 
Amorphoscelina, 84 
Amorphosc:elis, 84 
Amphiacusta, 54 
Amphibolips, 483 
Amphicoma, 451 
Amphient,omidre, 98 
Amphientomurn, 98 
Amphigerontia, 99 
Amphigyrum, 558 
Amphilecta, 285 
Amphiopina:, 414 
Amphipsorus, 99 
Amphipsylla, 406 
Amphipterygidre, 162 
Amphipteryx, 162 
Amphiscepa, 120 
Amphiscepida, 120 
Amphisternus, 434 
Amphithera, 225 
Amphitheridre, 225 
Amphorophora, 125 
Amphix, 434 
Amphizoa, 409 
Amphizoidz, 409 

Amphypterygidz, 166 
Amplinus, 590 
Ampulex, 503 
Ampulicida, 503 
Ampulicimorpha, 492 
Amycle, 119 
Amydria, 224 
Amydriidre, 224 
Amytta, 51 
Anabolia, 192 
Anaborrhynchus, 294 
Anabnis, 49, 52 
Anac:tmpsis, 227 
Anacampta, 331 
Anacanthaspis, 289 
Anacanthella, 286 
Anacanthotermes, 95 
Anacrabro, 506 
An~tdiastothele, 55.5 
Anaa, 238 
Anagarypus, 550 
Anagenesin, 169 
Anagnota, 339 
Anagraphis, 562 
Anajapyx, 41, 44 
Analcocerinz, 286 
Analcoccrns, 286, 286 
Analges, 574 
Analgesidx, 574 
Analopteryx, 3.50 
Aname, 556 
Arramorpha, 599 
Ananteris, 545 
Anapausis, 276 
Anaphes, 483 
Anaphothrips, 74 
Anaplecta, 79 
Anaptycha, 81 
Anareolatz, 61 
Anarmonia, 226 
Anarsia, 227 
Anasa, 148, 149 
Anasigerpes, 91 
Anaspis, 438 
Anastatus, 484 
Anastrepha, 341 
Anatalanta, 350, 351 
Anatelia, 66, 67 
Anateliidz, 66 
Anatis, 434, 628 
Anatopynia, 281, 282 
Anax, 164 
Anaxarcha, 91 
Anaxiphus, 54 
Ancistrocerus, 497 
Ancistrogaster, 67, 70 

Ancistrogastridre, 70 
Ancylis, 226 
Ancylolomia, 215 
Ancylolomiina, 215 
Ancylometis, 225 
Ancyloxipha, 236 
Ancyrona, 419 
Andex, 69 
Andrena, 508 
Andrenida, 508 
Andrenosoma, 299 
Androlorna, 219 
Androniscus, 534 
Androprosopn, 273 
Anechura, 70 
Anechuridz, 70 
Anepisceptus, 53 
Anepitacta, 51 
Anerastia, 215 
Anerastiinze, 215 
Aneurns, 145 
Angela, 85, 86 
Angelinz, 86 
Angituloides, 332 
Angitnla, 332 
Anigrus, 119 
Anisacantha, 63 
Anisaspis, 556 
Anisaspoides, 556 
Anisocentropus, 194 
Anisolabidw, 68 
hnisolabis, 68 
Anisomorpha, 62, 64 
Anisomorphinw, 64 
Anisopleura, 162 
Anisoplia, 452 
Anisopodidz, 275, 359, 

373 
Anisopogon, 298 
Anisops, 153 
Anisoptera, 160,165 
Anisopus, 266,275,369 
Anisota, 211 
Anisotarnia, 295 
Anisotoniidz, 428 
Anisozygoptera, 160,165 
Ankothrips, 73 
Anobiidre, 426 
Anobium, 426 
Anogdus, 416 
Anomala, 452 
Anomalaphis, 125 
Anomalempis, 301 
Anomdochreta, 339 
Anomologa, 225 
Anomologidz, 225 
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Anomophagus, 419 
Anomoses, 201,201 
Anomosetidm, 201 
Anopheles, 272,370, 

27.1 
A;;d;helinz, 272 
Anophthalmus, 411 
Anoplocnemis, 148 
Anoplura, 104 
Anopsobius, 600 
Anorostoma, 335 
Anosia, 237 
Anostostoma, 50 
Anostostomatinze, 50 
Anotia, 119 
Anotogaster, 164 
Anoura, 45 
Antarctophthirius, 104 
Antennornegistns, 568 
Antennophorinze, 568 
Antennophorus, 568 
Anteon, 493 
Anthalia, 301 
Anthaxia, 419 
Anthela, 217 
Anthelids, 217,220 
Antherpa, 212,213 
Anthericornma, 469,470 
Antherophagus, 424 
Anthicidz, 439 
Anthicus, 439 
Anthidium, 507 
Anthobosca, 499 
Anthoboscidze, 499 
Anthocharis, 236 
Anthocoptes, 565 
Anthocoridz, 144 
Anthocoris, 144 
Anthogona, 591 
Anthogonid~, 591 
Anthornyia, 319 
Anthomyiidze, 319, 366, 

367 
Anthomyiinac, 319 
Anthomyza, 339 
Anthomyzidze, 339 
Anthophasia, 332 
Anthophila, 502 
Anthophora, 508 
Anthophoridze, 508 
Anthmcinac, 294 
Anthracornyia, 316 
Anthrax, 294,295 
Anthreninac, 425 
Anthrenus, 416,425 
Anthribidze, 449 

Anthroleucosorna, 591 
Anthroleucosomatid~ 5' 
Antichzta, 3'28 
Antilochus, 150 
Antineura, 331 
Antipduria, 92 
Antiphonus, 590 
Antisolabis, 69 
Antispila, 230, 230 
Antissa, 286 
Arrtissinze, 286 
Antliata, 264 
ilntorha, 269 
Antochinzc, 269 
Antongil~a, 63 
Antonia, 134, 295 
Antrops, 350 
Anurida, 46 
Anuraphis, 125 
Anurapteryx, 209 
Anystida, 575 
Anystis, 575 
Apachyidzr, 66 
Apachyoidea, 66 
Apachyus, 66, 67 
Apantesis, 219 
Apatania, 192 
Apatela, 218 
Apanteles, 480 
Apatelodes, 21 1 
Apatelodinal, 251 
Apatidm, 426 
Apatolestes, 288 
Apatura, 238 
Apemon, 280 
Apetenus, 351 
Apfelbeckia, 594 
Aphzenocephdidze, 434 
Aphscnocephalus, 434 
Aphzreta, 477 
Aphalarra, 123 
Aphalaroida, 123 
Aphaniosoma, 336 
Aphaniptera, 404 
Aphantochilidze, 562 
Aphantochilus, 562 
Aphelinidz, 486 
Aphelinus, 486 
Aphelochiridae, 154 
Aphelonema, 118, 121 
Aphelopus, 493 
Aphelosetia, 229 
Aphelosetiidw, 230 
Aphididae, 124 
Aphidiidw, 477 
Aphidiinac, 482 

Aphidinw, 125 
91 Aphidius, 482 

Aphidoidea, 124 
Aphilanthops, 505 
Aphilodon, 603 
Aphiochocta, 306 
Aphis, 125, 125 
Aphodiidze, 451 
Aphodius, 451 
Aphcebantin~, 295 
Aphccbantus, 295 
Aphorista, 434 
Aphorura, 46 
Aphoruridz, 46 
Aphrastobr:tconinw, 478 
Aphrla, 318 
Aphrophora, 110,111 
Aphrosylinw, 303 
Aphrosylus, 303,361,362 
Aphthonetus, 233 
Apidm, 506,515 
Apioccta, 294 
Apioceratidz, 294 
Apiococcus, 134 
Apoidea, 502 
Apiomerus, 147,587 
Apiomorpha, 132 
Apiomorphidze, 132 
Aplon, 447 
Apioninze, 447 
Apioscelis, 55 
Apis, 506,506 
Apistomyia, 270 
Apistoinyinz, 270 
Aplastus, 428 
Aploneura, 126 
Apneumonella, 557 
Apochrysa, 186 
Apochrysida, 186 
Apocephalus, 306 
Apocrita, 472 
Apoda, 207 
Apodacra, 316 
Apodigona, 593 
Apoidea, 514 
Apolysis, 296 
Apomidas, 294 
Apophorhynchus, 325 
Apoprogenes, 203 
Apoprogenidae, 203 
Apospasma, 284 
Apostraphia, 238 
Apsinota, 344 
Aptanogyna, 349 
Aptericola, 103 
Apterina, 350 
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Apterogyna, 489 
Apterogynidie, 489 
Apteroscirtus, 51 
Apterygida, 70 
Aptilotus, 350 
Apyrrothrix, 235 
Arachnida, 535 
Arachnocampa, 279 
Arachnomorphz, 555 
Aradidz, 145 
Aradoidea, 145 
Aradus, 145,146 
Aranea, 560 
Araneida, 554 
Arbelidse, 206 
Archzea, 558 
Archzcidz, 558 
Archzeolothrips, 73 
Arclrzeopsglla, 405 
Archzopsyllidse, 405 
Archandra, 419 
Archiblatta, 81 
Archiblattidx:, 81 
Archichauliodes, 179 
Archidux, 70 
Archihymen, 497 
Archillymeida, 497 
Archilepidoptera, 200 
Archilestes, I62 
Archirnandrita, 82 
Archimyia, 289 
Arcbimantinw, 90 
Archimantis, 90 
Archimyza, 286 
Archips, 226 
Archipsocidz. 99 
Archipsocus, 99 
,4rchisometrus, 545 
Archistratiomys, 285 
Archytas, 318 
Arctzecia, 196 
Arctia. 219 
Arctiidz, 219, 239, 

250 
Arctiseidse, 583 
Arctiscon, 583 
Arctocoris, 150 
Arctophila, 309 
Arctophilinw, 309 
Arctosa, 561 
Arctosyrphus, 309 
Areolaria, 81 
Areolariidse, 81 
Areolatw, 61 
Argantidze, 567 
Argas, 537,567 

Arge, 474 
Argia, 161 
Argidal, 238,474,512 
Areiolestes. 162 
~ r g i o p e ,  560 
Argiopidw, 560 
Agrotis, 218 
Argus, 238 
Argynnis, 238 
Argyra, 302,304 
Argymmceba, 294 
Argyreida., 238 
Argyresthia, 231,247 
Argyresthiidz, 231 
Argyria, 216 
Argyrodes, 559 
Argyroneta, 560 
A~gyrotoxa, 226 
Argyroty pidz, 206 
Argyrotypus, 206 
Ariadna, 557 
Ariasella, 350 
Aricia, 320 
Arici in~,  320 
Arilus, 147 
Aristotelia, 227 
Arixenia, 66 
Arixeniidsc, 66 
Arixenina, 66 
Armaria, 121 
Armatlillididze, 534 
Armatlillidinm, 534 
Armatlillo, 534 
Armillifer, 581 
Arphax, 64 
Arphia, 56 
Arrhcnuridw, 571 
Arrhenurus, .571 
Arria, 89 
Arrup, 602 
Arsenuridz, 213 
Arta. 215 
Artekatopus, 418 
Arternita, 285 
Arteriopteryx, 184 
Arthria, 276 
Arthroccras, 289 
Arthroceratin~, 289 
Arthrolips, 431 
Arthrornacra, 436 
Arthropeas, 289 
Arthropleona, 45 
Arthropterus, 408, 412 
Arthrosphzera, 586 
Arthr~t~arrdigrada, 583 
Arthroteles, 289 

Arthrotelinz, 289 
Articerus, 415 
Aruanoidea, 64 
Arytaina, 123 
Arytropteris, 51 
Ascalaphidz, 187 
Ascalaphus, 187 
Asceles, 64 
Ascelis, 132 
Ascepasma, 63 
Ascepasminz, 63 
Aschiphasma, 63 
Aschiphasmatina, 63 
Ascia, 236 
Asciidze, 236, 253 
Asclera, 437 
Ascodipteridz, 347 
Ascodipteron, 346, 347, 

361,352 
Ascogaster, 481 
Ashinaga, 224 
Ashinagida:, 224 
Asida, 436 
Asilidz, 298, 363, 376, 377 
Asilinz, 298 
Asilus, 298 
Asindulum, 280 
Asiphum, 126 
Asota, 217 
Asotidze, 217 
Asphalidesmus, 590 
Asphondylia, 275 
Aspicolpus, 480 
Aspitliotinze, 130 
Aspidiotus, 129,130 
Aspidolopha, 443 
Aspidomorpha, 444 
Aspidoptera, 346,352 
Aspistes, 276 
Aspistinze, 276 
Assamia? 552 
Assamiidx, 552 
Astata, 503 
Astatidze, 503 
Astega, 281 
Asteia, 332 
Asteromyia, 275 
Asterolecaniidz, 132 
Asterolecanium. 132 

Asthenid&, 269 
Astia, 332, 337, 340 
Astiidw, 332, 340 
~s to l l i a ;  86 ' 
Astomella. 292 
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Astroma, 55 
Astylus, 429 
Asyndetus, 304 
Atznms, 451 
Atixlanta, 301 
Atalant ln~,  301 
Atalophleb~a, 171, 172 
Atarba, 269 
Ateledera, 442 
Atelura, 42 
Athengona, 320 
Ather~x, 290, 362, 363 
Athy~eus, 4.50 
Athyroglossn, 343 
htrssa, 343 
Atl~des, 239 
Atomarla, 424 
Atornosla, 298, 299 
Atorriosnn~, 299 
Atomas, 576 
Atopoc~x~us, 11 9 
Atopodesmns, 588 
Atopognathus, 332 
Atopopus, 172 
htractrdes, 572 
Atractld~dw, 572 
Atractocerldw, 430 
Atr actocerus, 430 
Atr~chops, 290 
Atropidze, 98 
Atropos, 98 
Atrytcne, 236 
Atta, 490 
Attac~dz,  213 
Attavns, 213 
Attageninz, 425 
Attagenus, 425 
Attaphrls, 78, 80 
Attaphll~dw, 78 
Attelabma, 447 
Attems~a, 592 
Attcms~ldz, 592 
Atteva, 229 
Attev~dw, 229 
Attlcola, 81 
Attlcohtla,, 81 
Attldz, 561 
httus, 561 
Aturus, 572 
Atylotas, 288 
Atypldz, 556 
Atypus, 556 
Auchenomus, 69 
Auchenorrhyncha, 106 
Bugasma, 231 
Augochlora, 508 

Aulacaspis, 130, 131 
Aulaciclz, 476 
Aulacidea, 483 
Aulacocentrum, 480 
Aulacogast,er, 333, 333 
Aulacognstritiz, 333 
Aulacophilus, 504 
Aulacns, 476, 482 
Aulicus, 416 
Aulodesmus, 590 
Anloniam, 432 
Aulonogyrus, 412 
Aulonothroscus, 421 
Auromantis, 89 
Au~t~ralobius, 600 
Anstraliosoma, 589 
Austrogomphus, 164 
Austrohelcon, 480 
Austrolestes, 162 
hustronymphes, 187 
Anstroperlidz, 176 
Austrophlebia, 164 
A~st~rosciari~, 349 
Austrosialis, 180, 180 
Austrostylops, 468 
Austrozele, 480 
Autoc:rates, 438 
Autolyca, 64 
Automeris, 213 
Automolis, 219 
Auximobasis, 232 
Avellopsis, 558 
Avicularia, 556 
Avicnlariidw, 556 
Avicularimorphz, 555 
Axia, 211 
Axiidw, 211 
Axima, 486 
Axymyin, 274, 277 
Axysta, 343 

Babia, 443 
Baccha, 309 
Racchinw, YO9 , 

Bacilia, 346 
Bacillidw, 61 
I3acillinw, 63 
Bacillotlirips, 76 
Bacillus, 63 
Bacteria, 62, 64 
Eacteriidw, 64 
Uacteriinw, 64 
Bacterjoitlea, 61 
Bactridium, 64 
Ractrocera, 341 
Bactroceros, 472 

Bactromantis, 84 
Bacunculidw, 64 
Bacunculinw, 64 
Uacunculus, 64 
Bailamna. 558 
Bwocera, 426- 
Baeotis, 239 
Baetidax, 170, 175 
13aetis, 170, 171, 174 
Baetisca. 171. 172 
Baet~sv~d:~ ,  172 
Baeto~dea, 170 
B:ilsnmils, 448 
13alb1llus, 116 
Balloptera, 339 
Ballophrlus, 602 
Bandakla, 572 
Bant~a,  84 
Barce, 147 
Bareogonalos, 494 
Bargena, 571 
Bar yclielltlz, 556 
Bar yvhelus, 556 
Barypenthus, 195 
Basrrcsvhna, 164 
Bnsllarch~a, 238 
Baslha, 352 
Bas~lona. 211 
Bassar ens, 443 
Uathysc~a, 428 
Batilhpes, 582, 583 
Hntoccra, $41 
Batocer rtize, 441 
Batrachedra, 232 
Uatr lsodes, 415 
Bdclla, 675, 576 
Udellldz, 576 
Beba~otes, 119 
Behelothrlps, 74 
Bedelha, 223, 223 
Bedellrrdw, 223 
I3elg1ca, 349 
Bel~da,, 448 
Bellardln, 288 
I%ellardnnz, 288 
Belomantls, 86 
Belomrc~ns, 505 
Belonlscus, 5.53 
Belonogastechthrus, 470 
Belonogaster , 497 
Belostoma, 154 
Relostomat~dw, 154 
Belvos~a, 317, 318 
Bclyta, 495, 495 
Belytrdz, 495, 500 
Bembec~a, 202 
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Bembe~,  505 Blastodacna, 232 Bostra, 64 
13cn1bicidze, 505 Blastophaga, 483 13ostrychida, 426 
Bembidion, 410 Uliitella, 78,79,80 Botanobia, 339,340 
Bcnlbidula, 505 Blatta, 78 I3otanobiinre, 340 
Aenibix, 504, 50.5 I31attarix, 77 Botllrideres, 433 
Benscus, 154 Blat,t~idw, 78 Rothrideridz, 433 
Uephratoides, 487 Blnttoidea, 77 Uothriocera, 120 
Bmzca, 194 Blcnnocarnpina-., 512 Uothriogaster, ($02 
Uerwodes, 194 Rlepharocera, 269,270 Bothriophorinzc, 417 
Beritlina, 284 Blepharoceratidzc, 269, Rothriuriclz, 543 
Reritlops, 284 353,371 Uoxl~riurus, 543,544 
Beris, 284 Blepkiaroceratiw, 270 Rothropolys. 600 
Berisrnyia, 281 Bleptiarodes, 84 Bothynostethus, 505 
Berosus, 414 13lepharopsis, 84 Bourletiella, 46 
I3erothn, 18G Blepharoptera, 335 Bmchinus, 410, 418 
Berothidw, 186 Blissus, 149, 149 Brachiosternus, 543 
Bertea, 349 Bloti~r~ls, 549 Rra~lrist~es, 481 
Berytidax, 148 Boarmin, 209 bra chis tin^, 481 
Uethylidw, 494, 501, 514 Boarmiids, 209 Brachybainosoma, 593 
Uethylus, 494 Bocchus, 493 Rrachybothrium, 556 
Bezzia, 282 Bochica, 550 Rrachycentrus, 194 
Bibio, 265, 275, 276, 370 Bogeria, 313 Brachycera, 265,304,347, 
Bihiocephala, 270, 353, Rolbe, 88 353 

355, 371 Bolboceras, 416, 450 Brachycercidw, 171 
Bibiodes, 275 Uolbornyia, 290 Brachycerina:. 447 
Bibionidw, 275,358,370 Bolbula, 88 Umchycerus, 447 
Bibioninze, 275 Boletina, 278, 278 Brachyctlwteuma, 591 
Uicalca,~,, 290 Bolitjophabws, 436 Brachychwteumiclw, 591 
Bicalcarinz, 290 Bolitophila., 270, 279 Brachycistinze, 499 
Bicellari:~, 301 Bolito6h ilella, 279 Brachycistis, 499, 502 
Bicyrtes, 505 Bolitophilidz, 279, 358 Brachycolus, 125 
Bidessus, 41 1 Uolivari;~, 86 Rrachycoma, 316 
Bimic:hzlia, 576 13olypl1antes, E60 Brachydesrnus, 588 
Biostercs, 481 Rornl)id:c, 507, 515 Brachydeutera, 343 
Uittacid:~, 189 Romhoptera, 471 Bmchygaster, 476 
Bittacomorpha, 267, 267, Romhus, 507 Bracliyl:~bidw, 69 

365,373 Hombycidz, 206,212,252 Brachylabis, 69 
Rittacornorphella, 267 Rombyliidz, 294,363,376, Urachyn~era, 31 7 
Bittaconiorphinw, 267 377 1Srachynem1lrus, 187 
Bitt:tcus, 189 Boml-~yliinw, 297 13rachyneura, 275 
Bittacusidz, 189 Rombylius, 283,295,297 Brachgopa, 309 
Blaberidz, 82 Bomhyx, 205,212 13mchyopinw, 309 
Bl:tbcrus, 82 Roinolocha, 218 Rrachyp:~lpus, 309 
Blacina, 481 Bondia, 225 Brachypauropoditlze, 584 
Rlacus, 481 Boophthora, 281 Brachypauropus, 584 
nl~soxipha,  316 Boopia, 102 Urachypclta, 151 
Blaniulitla:, 595 Uoopiid:~, 10'2 Brachyplatys, 150 
Rlnniulus, 589, 595 Rorboridz, 337,338,350 Rrachypoda, 572 
Blapitlz, 436 Borboroidea, 31 2 12rachypodidw, 572 
Rlaps, 436 Rorhorus, 337 Brachypremna, 268 
Blsptica, 82 Borcidz, 189 Brachyptel.idz, 4 1 9 
Blwst,icotoma, 474 Boreodromia, 301 Brachypterus, 419 
13lasticotomida:, 474,511 Boreoides, 349 13rac11yrhinidw~ 448 
Blast,obasidx, 2'2'2, 232, 13orells, 189 Brachyrhynchus, 145 

246 Rorlihausenia, 232 Brachys, 419 
Blastobasis, 232 Bormansia, 68 Brachyscelidw, 132 
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Bmchysph;enus, 432 
Brachystoma, 301, 302 
Brachystomatinw, 301 
Brachythcle, 556 
Brachytypus, 56 
Brackenridgia, 534 
Bracon, 480 
Braeonidw, 477,488 
Braconinw. 478. 480 

Bradyporus, 52 
Bradythrips, 74, 76 

Brancsiltia, 89 
Brassolidzc, 238 
lSrassolis, 238 
Brathinid=, 429 
Brathinus, 429 
Braula, 345, 346, 352 
Braulidz, 345, 352 
I3raunsia, 480 
Rremidm, 507 
Brernus, 507 
Brenthidw, 447 
Brenthis, 238 
Drentidw, 447 
Brentus, 447, 448 
Brephitlz. 209 
Brephos, 209 
Brevicoryne, 125 
Brizoides, 64 
Rrochymena, 151 
Brmlemanneuma, 592 
Brcclernannia, 594 
Bromophila, 330 
Brontes, 416, 424 
Broteas, 545 
Brotheus, 447 
Rruchelidrc, 449 
Bruchidz, 440 
Bruchomorpha, 121 
Bruchomyia, 271, 271 
Bruchomyiinze, 271 
Bruchophagus, 486,487 
Bruchus, 439 
Brunneria, 86 
Bryaxis, 415, 416 
Bryobia, 576 
Bucculatrigidzc, 223 
Bucculatrix, 222 
Rucraniurn, 562 
Buenoa, 153 
Rulla, 56 
Bundera, 117 
Buplex, 288 

Buprestidzc, 419 
Buprestinw, 420 
Buprestis, 419 
Burinia, 597 
Burriola, 67, 70 
Butalidw, 231 
Butalis, 231 
Rutheolus, 545 
Buthidre, 545 
Buthus, 536, 545 
Byrrhidw, 417 
Byrrhinz: 417 
Byrrhus. 417 
Byrsopidx, 449 
Dyrsops, 449 
Byssodon, 281 
Bythoscopidw, 112 
Bythoscopus, 112 
Byturida, 425 
Byturus, 425 

Cacoblatta, 82 
Cacecia, 226 
Caddo, 553 
Cadmon, 556 
Cwcilliidzc, 99 
C~ecilius, 97, 99 
Cwculidw, 574 
Cwculus, 574, 575 
Cwlenopsis, 569 
Cslopygus, 553 
Cwnidw, 171, 175 
Cwnidcs, 236 
Canis, 170, 171 
Cwnocholax, 469 
Cwnocolax, 469 
Cwnoscelis, 424 
Cwnotus, 296 
Calamacris, 57 
Calamoceras, 194 
Calamocer~tidw, 194a, 1 
Calamothespis, 86 
Calandrida,, 449 
Calendra, 449 
Calendrina. 449 
Calephelis, 234, 237, 239 
Calidomant,is, 89 
Caligo, 237, 238 
Caligonida, 238 
Caliope, 327 
Caliridinzc. 89. 90 
Caliris, 89' ' 
Caliscelis, 121 
Callikmetis, 170 
Callibia, 86 
Callicera, 308 

Calliceras, 493, 494 
Calliceratidw, 494, 501 
Calliceratinrc, 808 
Callichrorna, 441 
Calhdula, 221 
Callidulidw, 216, 221 
Callimenus. 52 
Callilcpis, 562 
Calhmome, 485 
Callimomidw, 485, 487, 

488 
Callimorpha, 217 
Callirnorphidw, 217 
Callimyia, 364,365 
Callipappus, 128 
Callipharixenidw, 469 
Callipliarixcnos, 469 
Calllphora, 312, 315, 316, 

367 
Calliphoridw, 314,367 
Callrphorinzc, 31 6 
Callrpodella, 594 
Callipodrtlw, 593 
Calliprobola, 309 
Call~pterus, 125 
Callipus, 593 
Callirhipis, 425 
Calllspa, 444 
Callistoma, 295 
Callistoptera, 99 
Callopistria, 331 
Callosamia, 213 
Calobata, 324, 325 
Calobntella, 325 
Calobatinz, 325 
Caloblatta, 79 
Calocoris, 145 
Caloctenus, 563 
Calolampra. 79 
Calommata, 556 
Calonyx, 571 
Calophya, 123 
Caloptenus, 55 
Calopterella, 344 
Calopterygidw, 162 
Calopteryx, 162 
CaIopus, 437 
Calosima, 222 
Calosoma, 410,528 
Calotarsa, 310,310 
Caloteleia, 494 
Calotermes, 94,94 
Calotermitidre, 94,95 
Calycopteryx, 351 
Calyptinzc, 481 
Calyptratw, 311 
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Calyptus, 481 Caradrina, 218 
Cambala, 596 Caradrinid~,  218 
Cambalidrc, 596 Caradrininz, 218 
Cambaloidez, 596 Carausius, 6 4 
Cambalomorpha, 597 Carcinocoris. 147 
Cambalopsidac. 597 Cardiocephala, 325 
Camlr)alopsis, 597 Cardiochiles, 480 
Camilla, 344 Cartliochilinm, 480 
Camillinw, 344 Cardiodactylus, 54 
Campodea, 41,44,44 Caria, 239 
Campodeidw, 44 Cardiophorus, 421 
Campodeoidea, 43 Cariholus, 595 
Campma, 209 Carnidm, 345, 352 
Cam~onot~us, 489,491 Carnus 345, 352 
Campsicneminac, 304 Carpocapsa, 226 
Campsicnemus, 304 Carpophilus, 419 
Campsomeris, 498 Carposina, 225, 244 
Campsurus, 170 Carposinidze, 225, 245 
Camptobrochis, 145 Carsidara, 122, 123 
Camptocerus, 414, 446, Carsidarinze, 123 

446 Cartocere, 434 
Camptocladius, 282, 357, Carventus, 145 

357 Caseya, 591 
Camptonotus, 53 Caseyidze, 591 
Camptoprosopella, 327 Cassida, 442, 444 
Campylocera, 330 Cassididz: 444 
Campylodes, 207 Castaneira, 563 
Campylomyxa, 275 Castnia, 203 
Canace, 336,337,338 Castniidz, 203 
Canaceidze, 336,338 Catacantha, 151, 151 
Canaria, 29.5 Catageus, 542 
Canestrinia, 573,574 Ca.taplectica, 231 
Canestriniidze, 574 Catara, 81 
Cantacader, 142 Catogenus, 424 
Cantharidw, 431, 439, 453 Catharosoma, 589 
Cantharis, 431, 439 Catocala, 218 
Cantharoctonus, 478 C a t o c d i n ~ ,  218 
Cantharoidea, 428 Catonia. 119 
Canthon, 450 Catopochrotidz, 424 
Canthydrus, 411 Catopochrotus, 424 
Canthyloscelis, 276, 276 Cat,ops, 428 
Canuleius, 63 Cat,opsidze, 428 
Capitomiidz, 477 Catopsilia, 236 
Capnella, 178 Catoptrichus. 416 
Capnia, 178 Cebrio, 422, 428 
Capniidw, 178 Cebrionitlm, 428 
Capnura, 1.78 Cebriorhipis, 425 
C:tponia, 557 Cecidomyia, 275 
Caponina, 557 Cecidomyiidze: 274, 3 
Caponiidw, 557 369 
Capritermes, 95 Cecidomyiinze, 275 
Capsidw, 145 Cecidoses, 223. 224 
Capsus, 145 Cecidosidze, 224 
Carabidw, 411 Celama, 219 
Caraboctonus, 546 Celerio, 209 
Carabus, 411 Celithemis, 164 

Celcenorrhinus 236 
Celyphidze 326 
Celyphus, 326. 326 

~emiostom&idw, 223 
Cenchridobia 345, 352 
Cenocmliinze, 480 
Cenoccelius, 480 
Cenoloba, 202 
Cenopogon, 298 
Centistes, 481 
Centistina, 481 
Centris, 508 
Centrophlebomyia 341 
Centroptilum, 170 
Centrotus, 109 
Centruroides, 544, 545 
Cephalelinze, 113 
Cephalelus, 113, 113 
Cephaliidze, 331 
Cephalobzcna, 580 
Cephalobzenidw, 579 
Cephalobzeninac, 580 
Cephalocera, 297 
Cephalodonta, 444 
Cephaloidw, 438 
Cephalolia, 444 
Cephalornyia, 313 
Cephaloon. 438 
Cephalothrips, 72 
Cephanium, 428 
Cephidm, 472, 513 
Cephus, 472, 473 
Ceramioides, 496 
Cerambycid~, 441 
Cerambycoidea, 413 
Ceramius, 496 
Cerapachyirrm, 490 
Cerapachys, 490 
<:craphronidm, 494 
Cerapterus, 408 
Cerasornm:~tidiicl 434 
Cerataptris, 126 
Ceratina, 508 
Ceratir~idz, 508 
Ceratipsocus, 99 
Ceratitinw, 341 
Ceratitis, 341 

49, Ceratocampa, 211 
Ceratocampidm, 211 
Ceratocombitlw, 143 
Ceratocomhus, 143 
Ceratocrania, 86 
Cerat,omantis, 86 
Ceratornerina:, 301 
Ceratomerus, 301 
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Ceratomontia, 552 
Ceratopbyllidae, 406 
Ceratophyllus, 406, 406 
Ceratopogon, 282 
Ceratopogonidze, 282,356, 

373 
Ceratopogoninze, 282 
Ceratosolen, 483 
Ceratosoma, 592 
Ceratothripidze, 74 
Ceratothrips, 74 
Cerceridae, 505 
Cerceris, 504,505 
Cercometus, 154 
Cercopa, 11 1 
Cercophana, 213 
Cercophanidze, 213 
Cercophonius, 543 
Cercopidze, lll 
Cercopoidea, 109 
Cercyon, 414 
Cercyonis, 238 
Cerdistus, 298 
Ceresa, 107,108 
Ceria, 308 
Ceriacremina:, 123 
Ceriacremnm, 122,123 
Cerioides, 308 
Cerioidinz, 308 
Cermatobiidz, 600 
Cermatohioidea, 600 
Cermatobius, 600 
Cerococcus, 132,133 
Cerodonta,, 339 
Ceroma,, 547 
Cerometopon, 343 
Ceropales, 497 
Ceropdidze, 497 
Cerophytidae, 421 
Ceroph~tum, 421 
Ceroplastes, 132 
Ceroplatidze, 280, 358, 

370 
Ceroplatus, 280, 358, 369, 

372 
Ceropsylla, 123 
Cerostoma, 228 
Cerotelion, 280 
Cerotoma, 444 
Ceroxys, 331 
Ceroys, 63 
Ceruchus, 450 
Cerura, 211 
Ceruridze, 211 
Cerylon, 4'32 
Cerynia. 120 

Cethosia 238 
Cetonia, 452 
Cetoniidw, 452 
Ceuthophilus, 49, 50 
Chactas, 545 
Chactidz, 545 
Chactinze, 545 
Charea, 558 
Chzriliidze, 545 
Chaeriliinz, 545 
Chaerilius, 545 
Chaeteessa, 84, 88 
Chzeteessinz, 84 
Chztodacus, 341 
Chzetoneurophora, 305, 

305 
Chztopsis. 330,330 
Cliztospania, 69 
Chaitophorus, 125 
Cha!arus, 310 
Chalastogastra, 471,510 
Chalceopla, 224 
Chalcidid~, 485 
Chalcitloidea, 482, 514 
Chalcis, 485 
Chalcodectus, 486 
Chalcophorinze, 420 
Chalcopteryx, 162 
Chalcosia, 207 
Chalcosiidz, 207 
Chalepus, 444 
Challia, 66 
Chamzbosca, 350 
Chamzemyia, 329 
Chamzemyildze, 329 
Chamaosoma, 591 
Chamzosornatidae, 591 
Chamwpsila, 340 
Chamaesyrphus, 308 
Chanystis, 225 
Chaoboridw, 272 
Chaoborinze, 272 
Chaoborus, 272 
Chapuisia, 445 
Chapuisiidze, 445 
Charagis, 201 
Charidea, 207 
Charideidac, 207 
Charinus, 542 
Charon, 542 
Charontidac, 542 
Chartergus, 497 
Chasmla, 287 
Chasmiinz, 287 
Chasmoptera, 183,183 
Chauhodes, 179,180 

Chauliodus, 231 
Chauliognathus, 431 
Cheirochela, 154 
Cheiropachys, 486 
Cheirotonus, 452 
Chelepteryx, 217 
Chelidura, 70 
Chelidurella, 70 
Chelidurid~, 70 
Chelifer, 536,549 
Chelifera, 301,302 
Chelifcrida, 550 
Chelipoda, 301 
Chelisia, 320 
Chelisodoclies, 69 
Chelisodochidz?, 69 
Ch~lonariidze, 417 
Chelonarium, 417 
Chelonella. 481 
Chelonethida, 548 
Cheloninze, 481 
Chelonogastra, 478 
Chelonus. 481 
Cherastus. 595 
Chelymorpha, 444 
Chermes, 123 
Chermidz, 122 
Cherminz, 123 
Chernetidea, 548 
Cheyletia, 576 
Cheyletid~, 576 
Cheyletiella. 576 
Cheyletus. 575,576 
Chiasmoneura, 280 
Chiasmopes, 561 
Chilocoris, 434 
Chilognatha, 585 
Chllopoda, 599 
Chilosia. 308 
Chilosiinz, 308 
Chimarrha, lS2 
Chimarrhometra 152 
Chionzema, 219 
Chionameba. 294 
Chionaspidinze, 130 
Chionaspis, 130,131 
Chionea, 348,348 
Chiracanthium, 563 
Chiromyia, 336 
Chiromyza, 286 
Chironyzid:~, 286,349 
Chironomidz, 347, 349, 

357 
Chironominze, 282 
Chironomus, 281,357,357 
Chirosia, 319 
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Chirothripoides, 75 
Chirothripoididze, 75 
Chirotonetes, 171, 172 
Chitoniscus, 63 
Chitonophora, 172 
Chitra, 549 
Chlzenius, 410 
Chlamydidz, 443 
Chlamys, 443 
Chlidanota, 226 
Chlidanotidze, 226 
Chlidonia, 227 
Chlorion, 472,491,503 
Chlorippe, 238 
Chloriss?, 210 
Chlorochara, 120 
Chlorocnemis, 161 
Chlorolestes, 161 
Chloromiopteryx, 90 
Chloroperla, 176, 177 
Chloropidze, 340, 352 
Chloropinze, 340 
Chloropisca, 340 
Chlorops, 340 
Chlorotettix, 114 
Chccradodina:, 90 
Chccradodis, 90 
Chceridium, 450 
Choneiulus, 595 
Chonocephalus, 306, 350 
Choragidz, 449 
Chordeuma, 593 
Chordeumdla, 593 
Chordeumidze, 593 
Chordeumoidea, 590 
Chordonota. 286 
Choreutidw, 228 
ChoreutinaP, 228 
Choreutis, 228 
Chorioptes 574 
Chorisoneura, 81 
Chorisoneuridze, 81 
Chorista, 191 
Choristella, 190 
Ch~rist~ima, 81 
Chorist)inze, 191 
Chorcetypinze, 56 
Chorcetypus, 56 
Chortophila, 319 
Chremylus, 479 
Chromagrion, 160 
Chrotogonus, 57 
Chrysanthede, 509 
Chrysanthedidz, 509 
Chrysauge, 215 
Chrysauginz, 215 

Chrysididz, 493 
Chrysis, 493. 493 
Chrysobothrina?, 420 
Chrysobothris, 419, 421, 

528 
Chrysochlora, 285, 286 
Chrysochlorinzc, 286 
Chrysochorixenos, 469 
Chrysochroa, 419 
Chrysochroinze, 420 
Chrysochroma, 286 
Chrysochus, 444 
Chrysoclista, 233 
Chrysocoris, 150 
Chrysogaster, 308 
Chry~olampra~ 444 
Chrysolampus, 486 
Chrysomela, 443 
Chrysomelidze, 443 
Chrysomphalus, 130 
Cbrysomyia, 314. 336 
Chrysornyiinz, 314 
Chrysomyza, 330 
Chrysopa, 185,186,628 
Chrysopeleia, 229 
Chrysopeleiidz, 230 
Chrysophanus, 239 
Chrysopidze, 185 
Chrysopila, 36'2, 363, 374, 

375 
Chrgsopilinw, 291 
Chrysopilns, 291 
Chrysopoloma, 207 
Chrysopolom:dze, 207 
Chrysops, 288 
Chrysosoma, 303 
Chry~osomatinze, 303 
Chrysotimus, 304 
Chrysotoxinz, 308 
Chrysotoxum, 308 
Chrysotus, 304 
Chrysotypidze, 206 
Chrysotypus. 206 
Chthoniidac, 548 
Chthonius, 548 
Chyliza, 339, 340 
Chylizinze, 340 
Chymomyza, 345 
Chyphotes, 499,501 
Chyromviidze, 336 
Cicada, 107,108 
Ciaadella, 111 
Cicadellidze, 11 1 
Cicadidac, 108 
Cicadula, 114 
Cicindela, 410 

Cicindelidze, 410 
Cicinnus, 213 
Ciidze, 432 
Cilix, 217 
Cilliba, 568 
Cimbex, 473 
Cimbicidz, 473,512 
Cimex, 143,144 
CimicidaP, 143 
Cimicoidea, 143 
Cinara, 124 
Cinglis, 210 
Cinxia. 309 

Cioidw, 2?2 
Cirphis, 218 
Cirsia, 63 
Cis, 432 
Cisidz, 432 
Cissia, 238 
Cissites, 439 
Cistela, 435 
Cistelidze, 435 
Cist,hene, 219 
Cithzeron, 560 
Citharomantis, 91 
Citheronia. 211 
Citheroniidz, 211,251,252 
Cuilfina, 88 
Cixiidze, 120 
Cixius, 113, 120 
Cladiinze, 513 
Cladius, 473 
Cladochzeta, 345 
Cladura, 268 
Cladypha, 120 
Clambidze, 431 
Clasiopa, 343 
Clastes, 56'2 
Clastoptera, 110, 111 
Clastopteridsp, 111 
Claviger, 415 
Clavigeridze, 415 
Clavimyia, 286, 288 
Cleandrus, 51 
Cledeobia, 215 
Cleidogona, 592 
Cleis, 221 
Cleitamia, 331 
Cleonistria, 64 
Cleonotus, 451 
Cleonymidz. 486, 488 
Cleonymus. 486 
Cleptes, 494 
Cleptida, 494 
Cleridac, 427, 428 



Clerus, 427 
Climacia, 185 
Climaciella, 183 
Clinidium, 411 
Clinocentrus, 475 
Clinocera, 301 
Clinoceratinae, 301 
Clinocoridze, 143 
Cliomantis. 84 
el. .:- .-.~, .-~- 

islocampa, 221 
Clistog;astra, 472, 510 
Clitelfaria, 286 
Clitellariinse. 286 
Clitumnins.' 64 
Clitumnus, 64 
Cloeon, 170 
Clonia, 52 
Clothoda, 92 
Clubiona, 563 
Clubjonids, 563 
Clunio, 282, 348, 349 
Clunionins, 282 
Clusia, 334, 335 
Clusiidze, 323,334,341 
Clusiinse. 334 
Clusiodes, 334 
Clydonopteron, 215 
Clypeasterids, 431 
Clythia, 310 
Clythiids, 310 
Clytiomyia, 318 
Clytra, 443 
Clytridrc, 443 
Cnaphalodes, 126 
Cnemidoptes, 574 
Cnemidotus, 410 
Cnemodon, 308 
Cnephasia, 226 
Cnephia, 281 
Cnetha, 281 
Cnethocampa, 211 
Cobboldia, 313,315 
Cobboldiina?, 313 
Coboldia, 349 
Coccids, 133 
Coccinclla, 433, 434 
Cocsinellidrc, 434 
Coccoidea, 121 
Coccomvtilus. 130 
~ o c c o ~ 6 a ~ u s , ' 4 8 4  
Coccus, 133 
Cochlidiida?, 207 
Cochliomyia, 314 
Cocoblatta. 80 
Cocytia, 219 

Cocytiidrc, 219 
Codionus. 296 

~ , --- 
Ccelidia, 114 
Ccelididze, 114 
Ccelometo~ia. 330. 336 

CCP1op$; 327 
Ccelopidae, 323, 327 351 
Ccclopinrc, 327 
Ccelostomidia, 128 
Ccclostomidiinse, 128 
Ccelotes, 560 
Canagriidze, 161, 165 
Ccenagriodea, 161 
Cmnagrion, 161 
Cccnagrionidse, 161 
Ccenagrionoidea, 161 
G n i a ,  343 
CQnohius. 443 

~ & i o m ~ i i d r c ,  289,360,375 
Ccenomyiinze, 289 
Ccenonympha, 238 
Ccenosia, 320,351 
Cbnosiinz, 320 
Cccnura, 288 
Ccenurin~, 288 
Colabris, 301 
Colaenis, 238 
Colaspis, 443 
Colasposoma, 444 
Coleophora, 230,232 
Coleophoridze, 232, 240, 

243 
Coleoptcra, 408 
Coleopterophagns, 574 
Coleoptratidze, 73 
Coleorrhyncha, 107 
Colias, 236 
Collaria, 600 
Collernbola, 44 
Colletes, 507 
Cdletida?, 507 
Collops, 429 
Colobaspis 443 
Colobathristes, 148 
Colobathristidse, 148 
Colobodesmus, 590 
Colobognatha, 587 
Coloboneura, 301 
Colobopteru~, 187 
Colocasia, 218 
Colon, 416 
Colpocephalum, 103 

Colpodia, 275 
Colydiidae, 432, 435 
Colydium, 432 
Colymbetins, 412 
Commophila, 227 
Commophilidze, 227 
Commoptera, 350 
Compsodes, 81 
Compsomantinze, 90 
Compsomantis, 90 
Compsomyia. 314 
Compsothespinrc, 84 
Compsothespis, 84, 88 
Comptosia. 295 
Conchaspididze, 131 
Conchaspis, 131,133 
Conchylidw, 227 
Conchylis, 227 
Coniceps, 336 
Conicera, 305 
Coniocompsa, 182 
Coniopt,erygids, 182 
Coniopteryginse, 182 
Coniopterygoidea, 182 
Coniopteryx, 182 
Conistra, 218 
Conmach~rota, 109 
Conocephalina:, 52 
Conocephalus, 49, 52 
Conophorinrc, 296 
Conophorus, 296 
Conopidz, 306, 324, 366 
Conopinzc, 307 
Conops. 307,307,365,366 
Conorhinus, 147 
Conostigmus, 494 
Conosyrphus. 309 
Conotyla, 593 
Conotylids, 593 
<:ontarinin, 275 
Conwentxia, 182 
Copeognatlia, 96 
Copestylum, 307, 309 
Cophura, 298 
Copidosoma, 484 
Copophora. 52 
Copophorinz, 52 
Copridz, 450 
Copris, 450 
Copt,ocycla, 444 
Coptodisca, 229 
Coptosomn, 150 
Coptosomids, 150 
Coptotermes, 95 
Copt,otriche, 230 
Coquillettia, 294 



BRUES AND MELANDER: CLASSIFICATION OF INSECTS 629 

Cordax, 70 
Cordulegaster, 163, 164, 

166 
Cordulegastridz, 164, 167 
Cordulia, 164 
Cordnliidze, 164, 167 
Cordyla, 278 
Cordylohia, 321 
Cortlylura, 315,319 
Cordyluridz, 319,333 
Cordylurinze, 319 
Coreidz, 148 
Coreoidea 148 
Corethra, 272 
Corethrinze, 272 
Coriarachne, 562 
Corimelznw, 150 
Corimclznida:, 150 
Corinna, 563 
Coriscidse, 148 
Coriscus, 147 
Corixa? 151, 152 
Corixidz, 152 
Corizidz, 148 
Corizoneura, 288 
Corixus, 146, 148 
Cornetidw, 426 
Corphyra, 439 
Corrodentia, 96 
Corsornyaa, 297 
Corticaria, 434 
Corticariinze, 435 
Corticoris, 145 
Corydalidze, 179, 180 
Corydalis, 179, 180 
Corydia, 82 
Corydiidz, 82 
Corylophidze, 431 
Corylophus, 431 
Corymbites, 416 
Corynephoria, 46 
Corynephoridze, 46 
Corynetes, 416, 426 
Corynetidze, 428 
Corynodes, 444 
Corynoneura, 282 
Corynorhynchus, 55 
Corynoscelinz, 276 
Corynoscelis, 276 
Corynothripoides, 73 
Corypherepsis, 588 
Corythucha, 142, 144 
Coscinoptera, 443 
Cosmetidze, 553 
Cosmopepla, 151 
Cosmophorus, 481 

Cosmopterygidze, 232,233, Cryptocerata, 141 
246 Cryptocercidz, 79 

Cosmopteryx, 233 Cryptocercus, 79,80 
Cosmoscarta, 111 Cryptochztidac, 342,366 
Cosmosoma, 219 Cryptoch~tum, 339, 342, 
Cossidz, 206, 243, 246 366.368 
Cossoninzr, 449 Cryptocorypha, 588 
Cossus, 206 Cryptodesmidz, 588 
Cossyphodes, 436 Cryptodesmus, 588 
Cossyphod~dz, 436 Cryptogenius, 450 
Cossyphodinu~, 436 Cryptognathidze, 576 
Cossvphodites, 436 Cryptognathus, 576 
Cotalpa, 452 Cryptokermes. 128 
Cotinus, 452 Cryptoparlatoria, 131 
Crabro, 506 Cryptophagidz, 424, 437 
Crabronidz, 506 Cryptophagus, 424 
Crarnbina 215, 216 Cryptophasa, 228 
Crambus, 216 Cryptophasidz, 228 
Cramptonomyia, 273 Cryptopidw 600 
Cranogona, 501 Cryptops, 600, 601 
Cranopygia, 68 Cryptorhopalum, 425 
Cranothrips, 73 Cryptosiphum, 125 
Craspedosoma, 592 Cryptostemma, 543 
Craspedosomatidze, 592 Cryptostemmatidac, 143, 
Cratzrrhina, 347 543 
Craterostigmidze, 600 Cryptotermes, 94 
Craterostigmorphidea,600 Cryptothele, 560 
Craterostigmus, 600 Crypturgus, 446 
Craticulina, 316 Cryptus, 478 
Cratomelus, 50 Ctenldz, 563 
Cratyna, 278 Cteniopus, 435 
Cratyninze, 278 Ctenisolabis, 69 
Creagris, 187 Ctenixa, 556 
Cremastochilus, 452 Ctenizidze, 556 
Cremnops, 480 Ctenocephalides, 405,406 
Crepidohamma, 332 Ctenocephalus, 405 
Creobroter, 91 Ctenophora, 268 
Creohrotinz, 91 Ctenophorinze, 268 
Crescentius, 143 Ctenophthalm~dac, 405 
Cricotopus, 282 Ctenophthalmus, 405 
Crioceridz, 442 Ctenophyllus, 406 
Criorerus, 442,442 Ctenopsylhdze, 405 
Criorrhina, 309,377 Ctenorya, 60'2 
Croce, 183 Ctenostylidz, 322 
Crocidium, 296 Ctenostylum, 322 
Crocisa, 509 Ctenota, 299 
Crocothemis, 164 Ctenucha, 219 
Crosbycus, 554 Ctenus, 563 
Crossotarsus, 445 Cubaris, 534 
Crustacea, 534 Cubobolus, 596 
Crustulina, 559 Cucujldz, 424, 438 
Cryptarcha, 419 Cucujus, 424 
Cryptobethylus, 492 Cucullia, 218 
Cryptocellus, 536,543 Culex, 272, 273, 354, 528 
Cryptocephalidz, 443 Culicid~,  272, 354, 373 
Cryptocephalus, 443 Culicinze, 272 
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Culicoides, 282 
Culiseta, 272 
Cummingsia, 102 
Cunaxa, 576 
Cunaxidse, 576 
Cuniculina, 64 
Cupes, 422 
Cupidze, 422 
Cupidinidze, 239 
Cupipes, 600 
Curculoididze, 543 
Curculionidw, 447 
Curculioninze, 449 
Curculionoidea, 444 
Cursoria. 77 

&;u*ira, 270 
Cuterebra, 313, 316, 366, 

367 
Cuterebridw, 313 
Cuterebrina, 313 
Cyamops, 331 
Cyathocerus, 435 
Cyathoceridz, 435 
Cyaniris, 443 
Cybaeus, 560 
Cybister, 411, 412 
Cybistrma,,412 
Cybocephal~ni, 431 
Cybocephalus, 431 
Cycloberotha, 186 
Cyclodesmus, 590 
Cyclopitlidae, 236 
Cyclopides, 236 
Cyclopedia, 346, 352 
Cycloptilum, 54 
Cyclorhabdus, 589 
Cyclorrhapha, 304, 353, 

364 
Cyclosia, 207 
Cvclotorna. 225 
~Sclotornidw, 225 
Cycnodia, 229 
Cycnodiidw, 230 
Cydia, 226 
Cydnidz, 151 
Cydnus, 151 
Cyladidzc, 446 
Cylas, 414, 446 
Cyliosoma, 586 
Cylindracheta, 53, 53 
Cylindrachetidw, 53 
Cylindrococcidse, 134 
Cylindrococcus, 134 
Cylindrosella, 433 
Cylindrotoma, 266, 268 

Cylindrotomidae, 268 
Cyllene, 441, 628 
Cyllenia, 296 
Cylleniinz, 296 
Cymatodera, 427 
Cymatophora, 211 
Cymatophoridze, 211 
Cymatopsocus, 98 
Cynipidz, 483, 488, 514 
Cynipim~rpha, 285, 286 
Cynipoidea, 482 
Cynomyia, 316 
Cynorrhina, 309 
Cynorta, 553 
Cynortula, 553 
Cyphocallipus, 593 
Cyphomyia, 286 
Cyphon, 418 
Cyphonidze 418 
Cyphophthalmi, 551 
Cypsela, 337 
Cypselidw, 337 
Cypselosoma, 338 
Cyrpoptns, 119 
Cyrtacanthacrinze, 57 
Cyrtacanthacrus, 57 
Cyrtaspis, 51 
Cyrtidw, 292 
Cyrtine, 292 
Cyrtornenus, 151 
Cyrtomorpha 296 
Cyrt,omorphus, 432 
Cyrtonot.inzc, 344 
Cyrtonotum, 342, 344 
Cyrtopogon, 298 
Cyrtosia, 296 
Cyrt,osiinze, 296 
Cyrtosternum, 145 
Cyrtoxiphus, 54 
Cyrtus 2S2 
Cystococcus, 132 
Cystoccelia, 56 
Cystogaster, 318 
Cyta, 576 
Cytherea, 295 
Cythereinz, 295 
Cytilus, 417 
Cytodotidae, 574 
Cytoleichidw, ,574 
Cytoleichus, 574 

Dacinae, 341 
Dacne, 424 
Dacnusa, 477 
Dactylispa, 444 
Dactylopius, 134 

Dactylopiinze, 134 
Dactyloptergx, 89 
Dacus, 341, 342 
Daesia, 547 
Dahlica, 848, 349 
Dalaca, 201 
Dalcera, 206 
Dalceritlz 206 
Dalcerides, 206 
Dalmannia, 307, 307 
Dalmanniinze, 307 
Damasippoides, 64 
Damon, 641, 542 
Dampetrus, 552 
Danaidw, 238, 253 
Danais, 237, 237 
Darthula. 11 1 
Dartia, 572 
Dascillidze, 418 
Dascillus, 418 
Dasycera, 229 
Dasvcerinae. 434 
Da&enis, 416 
Dascyllidzc, 418 
Dasyllis, 299, 375, 376, 

277 -. . 
Dasymetopa, 331 
Dasymutilla, ,500 
Dasyncura, 275 
Dasyphlebornyia, 341 
Dasyphora, 321 
Dasypogon, 298 
Dasypogoninw, 298, 299 
Dasysciara, 349 
Dasytes, 429 
Dasythrix, 299 
Dasytidz, 427, 429 
Datames, 63 
Datana, 211 
Decatoma. 486 
Decidia, 64 
Decimia, 87 
Decticinse, 52 
Decticus, 52 
Degeeriella, 103 
Deilephila, 208 
Deiphobe, 86 
Deipnopsocus, 98 
Delena, 562 
DelpIlacid2e, 119 
Delphacixenos, 470 
Delphax, 119 
Delphinia, 331 
Deltocephalus, 113, 114 
Deltochilum, 450 
Demacrida, 50 
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Demodex, 566, 566 
Demodirida, 566 
Demodicoidea, 565 
Dentlroiketes, 66 
Dentiroctonus, 416, 445, 

445 
Dendroides, 416,439 
Dendrolama. 554 
Dendroleon, 187 
Dendromonomeron, 592 
Dendryphantrs, 561 
Dendrosoter, 479 
Depanida, 212 
Depressaria, 229,247 
Depressariidz, 2'29 
Deraiophorus, 568 
Derallimus, 52 
Derancistrus, 441 
Derbe, 119 
Derbidw, 119 
Dermacentor, 567 
Dermanyssidw, 568 
Dermanys~us, 568 
Dermaptera, 65 
Dermatophilidz, 407 
Dermatophilus, 407 
Dermestes, 422,425 
Dermestidz. 42.5 
Dermestinse, 425 
Dermodermaptera, 71 
Derodontidw, 425 
Derodontus, 425 
Dermatobia, 313 
Dermatobiinzc, 313 
Deromantis, 89 
Deromyia, 298 
Deronectes, 411 
Deropeltis, 78 
Dcroplatinsp, 89 
Deroplatys, 85,89 
Desmatoneura, 295 
Desrnia, 216 
Desmornetopa. 342,345 
Desmonus, 590 
Desmoptera. 57 
Desmothrips, 73 
Denterophlebia. 269, 269, 

370.371 
~euterophlebiid~,  269, 

354,371 
Devadatta, 162 
Devillea, 589 
Dexia. 318 
Dexiidz, 318 
Diabantia, 87 
Diabrotica, 442,444 

Diachasma, 481 
Diachlorirm, 287 
Diachlorus, 287 
Diachorisia, 222 
Diacrisia, 219 
Diadasia, 508 
Diadocidia, 270, 279 
Diadocidiide, 279 
Diagrypnodes, 424 
Dialeurodicus, 124 
Dialineura, 294 
Dialysis, 290 
Dinlyta, 320 
Diamesa, 282 
Diamesinw, 282 
Diamma, 499 
Diamorus, 485 
Diamusonia, 87 
Diaperasticidz, 70 
Diaperasticus, 70 
Diaperidw, 436 
Diaperis, 436 
Diaphania, 216 
Diapheromera, 64 
Diaphorinw, 304 
Diaphorus, 304 
Dimorus. 694. 596 
~ ia i~ r i id&,  49i, 500 
Diardia, 64 
Diarthronomyia, 275 
Diaspidida, 129 
Diaspidir~w, 130 
Diawis. 129. 130 
Diasiata, 335. 342, 344 
Diastatidz, 344 
Diastatina:, 344 
Diastephanus, 476 
Diastrophus, 483 
Diathone~~ra, 345 
Diatrsea, 216 
Diazosm:t, 267 
Dibrachys, 484, 484 
Dicallaneura, 239 
Dicellophilus, 602 
Dichwta, 343 
Dichelocera, 288 
Dichomeris, 227, 241 
Dichomeridre, 228 
Dichoptera, 120 
Dichronychidw, 422 
Dichronychus, 421 
Dicrana, 68 
Dicraneura, 113 
Dicranolas~na, 654 
Dicranomyia, 268 
Dicranoptycha, 269 

Dicranota, 268, 354, 366 
Dicterias, 163 
Dictya, 328 
Dictyna, 558 
Dictynidz, 558 
Dictyophara, 119 
Dictyopharidw, 120 
Dictyopsocus, 99 
Dic@optera, 181 
Dicymolomia, 216, 241 
Didea, 309, 377 
Didymoch~ta, 334 
Didymocorypha, 87 
Diesingia, 581 
Dieta, 562 
Diglochis, 484 
Diguetia, 559 
Dilar, 183, 184 
Dilaride, 184 
Dilophus, 275 
Dilta, 42 
Dimorpha, 503 
Dimorphidz, 503 
Dimorphodes, 64 
Dimorphothynnus, 499 
Dina, 63 
Dimera, 97 
Diuapsidw, 476 
Dinapsis, 476 
Dinelenchus, 470 
Dinematocricus, 596 
Dinetus, 505 
Dineutes, 412, 412 
Dinex, 70 
Dinocampus, 481 
Dinopidw, 558 
Dinopis, 558 
Dinorhax, 547 
Dinotoperla, 177 
Dinurothrips, 74 
Dinychus, 568 
Dioctria, 298 
Diomonus, 277 
Dione, 238 
Dionycha, 557 
Diopsidz, 329 
Dopisis, 328, 329 
Diopsiulus, 593 
Dioptidw, 207, 210, 249 
Dioryctria, 215 
Dioryctus, 443 
Diospilinw, 481 
Diospilus, 481 
Diozocera, 470 
Diozoceratidz, 470 
Dipalta, 294 



Diphadnus, 474 
Diphlebia. 162 
Diphleps, 145 
Diphyllidw, 424 
Diphyllus, 424 
Diplat,yidw, 66 
Diplatys, 66 
Diplectrona, 194 
Diplocentra! 344 
Diplocentridw, 544 
Diplocentrus, 544 
Diploccclus, 424 
Diplodont~is, 571 
Diploglena, 557 
Diploglossnta, 71 
Diplomamgna, 593 
Diplomaragnid*, 593 
Diploneura, 305 
Diplopectron, 503 
Diplopoda, 585 
Diploptern, 79, 80 
Diplopteridre, 79 
Diplosara. 233 
Diplosarida:, 233 
Diplosis, 275 
Diplosphyronida, 548 
Diplotaxis, 451 
Diplothele, 556 
Diplurn, 43, 556 
Dipluridw, 556 
Diprion, 474 
Diprionidz, 474, 511, 513 
Dipsocoridz, 143 
Dipsocoroidea, 143 
Diptera, 264 
Dircenna, 235 
Dirrhinus, 485 
Discobola, 268 
Discocerina, 343 
Discocyrtus, 553 
Discoloma, 434 
Discolomidx, 434 
Discomyza, 343 
Discopoma, 568 
Distrolcaspis, 483 
Disophrys, 480 
Dissosteira, 55, 56 
Ditznia, 328 
Dit,axis, 153 
Ditha, 648 
Ditomyia, 279, 280 
Ditomyiidz, 280, 358 
Dixa. 273, 273, 356, 373 
Dixidw, 273,356,373 
Dixippus, 64 
Docosia, 278 

Doderia, 587 
Dodona, 239 
Dolerus, 473, 474 
Dolichocephala, 301 
Dolichoderin~. 489 
Dolichoderus, 489 
Dolichomyis, 286 
Dolichopeza, 267, 268 
Dolichopexinw: 268 
Dolichouoda. 50 
Dolichopodidx, 302, 350, 

362,377 
Dolichopodinw, 30'3 
Dolirhopsylln, 406 
Dol~rhopsylhdz, 406 
Dolichopus, 299, 303, 361, 

362 
Dolichurus, 503 
Doliomalus, 561 
Dolistenus, 597 
Dolomedes, 561 
Domomyea, 339 
Donacia, 441 
Donaciidz, 441 
Donaconethis, 9'2, 92 
Donusa, 64 
Doratodesmus, 588 
Doreadion, 441 
Dorcatoma, 416 
Dorccus, 558 
Dorcus, 450 
Dores. 63 
- ~ - . 

~ o r u , ' 6 7 ?  -70 
Dorycallipus, 593 
Dorycera, 331 
Dorvcerida, 331 

~ o f i c t i n k ,  479 
Dorylaidz. 310 
Dorylas, 310 
Dorylin=, 490 
Dorylus, 490 
Dorymyrmex, 489 
Dorypetalidw, 593 
Dorypetalum, 593 
Doubledaya, 432 
Douglasia, 230 
Douglasiidre, 230 
Doydirhynchidse, 449 
Drwculacephala, 11 1 
Dranetes. 421 
Drapetis; 299, 300, 362, 
363 

Drapetisca, 560 
Drassidae, 562 

Drassodes, 562 
Drassus, 562 
Drasterius, 421 
Drenana. 217 
Drepanepteryx, 184 
Drepanicus, 183 
Drepanidz, 217, 221, 248 
Drepunulid~, 217 
Dreyfusia, 126 
Drilidw. 431. 453 
Drilocephal&, 431 
Drilus, 431 
Dromzolas, 422 
Drosicha, 128 
Drosophila, 342, 345, 

368 
Drosopliilidz, 344, 

368 
Drosophilinz, 345 
Drunella, 172 
Dryas, 238 
Dryinidw, 493, 501, 502 

514 
Dryinopsis, 500 
Dryinus, 493 
Drymodromia, 301 
Drymonia, 211 
Drymusa, 559 
Dryonlyxu, 327 
Dryonlysida, 327,351 
Dryomyzinw, 327 
Dryoperia, 232 
Dryopidx, 418 
Dryops, 418 
Dyschirius, 410 
Dyscoletes, 481 
Dysdera, 557 
Dysdercus, 149, 149 
Dysderidz, 557 
Dysmachus, 298 
Dyme, 64 
Dynastes, 452 
Dynastids, 452 
Dynatosoma, 278 
Dysodia, 214 
Dysodiida,, 145 
Dysphwa, 162 
Dyspteris, 210 
Dystacta, 87 
Dystactinze, 87, 90 
Dytiscidze, 411 
Dytiscinz, 412 
Dytiscus, 411, 412, 528 
Duliticola, 453 
Duomyia, 331 
Duralimnesia, 571 
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Dusmetina, 350 
Duvita, 227 
Dziedzickia, 277 

Eacles, 211 
Farias, 219, 220 
Earinus, 480 
Fatonituxa, 576 
Batonica, 170 
Ebnria, 441 
Rcacanthothripidse, 76 
Ecacrtnthothrips, 76 
Eccoptogast,er, 446 
+;ccoptornera, 335 
Ecdyonuridre, 172 
Ecdyonunis, 172 
Echestypus: 347 
Echidnophaga, 407 
Echidnophngidm, 407 
Eehinischodea, 583 
Echiniscidrc, 583 
Echiniscoities, 583 
Echiniscus, 583 
Echinol~laps. 568 
Echinomegistus, 568 
Echinopsalis, 68 
Echinophthirius, 104 
Echinophthiriidse, 104 
Echinopsocus, 98 
Echinosoma, 68 
Echinosomatidse, 68 
Echmepteryx, 98 
Echmostigmn~is, 600 
Ecitomyia, 306, 350 
Eciton, 490, 491 
Eclimus, 296 
Ecphylus, 479 
Ectadoderus, 54 
Ectatops, 150 
Ectatosticta, 557 
Ectecephala, 340 
Ectemnia, 281 
Ecternniinrc, 281 
Ectobia, 79 
Ectobiidse, 79 
Ectccdemia, 221, 223 
Ectognatha, 41 
Ectotrophi, 41 
Ectrephes, 422, 423 
Ectrephidre, 423 
Ectropn, 207 
Ectropidze 207 
Edapteryx, 217 
Edwardseilum, 281 
Edwardsina, 269, 270 
Edwardsinae, 270 

Eginia, 321 
Eginiinm, 321 
Egle, 319 
Egropa, 117 
Elacatidrc, 435 
Elacatis, 435 
Elachertidze, 486 
Elachiptera, 340 
Elachista, 229, 230 
Elachistidre, 230 
Ela,a, 87 
Elaphidion, 440, 441 
Elaphogonus, 590 
Elaphomyia, 332 
Elaphroptera, 499 
Elasmidm, 48G 
Elasnloscelis, 121 
Elasn~osomn, 480 
Elasmus, 475, 486 
Elassogaster, 331 
Elassoneuria, 170 
Elater, 421 
Elateridm, 422 
Elatob~a, 224 
Elelpis, 562 
Elenchitlz, 470 
Elenchoidea, 470 
Elenrhoides, 470 
Elenchus, 470 
Elcodes, 436, 437 
Eleuterata, 408 
Eleiva. 328 
~ l r d o i t e r a ,  119 
Elipsocus. 99 
Elis, 498,498. 499 
Ellampus, 493 
Ellipoptera, 104 
Ellipsidion, 79 
Ellintoblatta. 82 
 loph hi la, 216 
Elythroptera, 408 
Ernbia, 92 
Embidopsocus, 98 
Embidotroctes, 97, 98 
Embiidz, 92 
Embiidina, 91 
Embiodea. 91 
Embioide;, 91 
Emhioptera, 91 
Embolemidze, 492, 500 
E:mbolemus, 492 
Emesa. 147' 
Emesida, 147 
Emmenognatha, 180 
Emperoptera, 350, 351 
Empheriidm, 98 

Emphor, 508 
E m p h y t i n ~ ,  512 
Emphytus, 474 
Empididre, 297, 300, 309, 

362 
Empidideicus, 296 
Empidinre, 301 
Empis. 301, 302 
Empoa, 113 
Ernpoasca. 114 
Nmpusa, 84. 88 
Ernpusinm, 84 
Enallagma, 161 
Enalljapyx, 43 
Knchenopa, 108 
Encyrtidm, 484, 488 
Encyrtothynnus, 499 
Encyrtus, 484 
Endacusta, 54 
Enderleinia, 109 
Enderleinimz, 109 
Endomia, 439 
Endomychidse, 434 
Endomyellus, 434 
Endotrophi, 43 
E n d r o m ~ d ~ ,  220 
Endromidida, 220 
Endromis, 220 
Endrosis, 232 
Eneoptera, 54 
Eneopterinzc, 54 
Engycystis, 499 
Engyophlebidz, 204 
Engyophlebus, 204 
Enicita, 323 
Enicmus, 344 
Enicoccphalidm, 147 
Enicophlmbia, 88 
Enkrates, 69 
Ennearthron, 432 
Ennomos, 209 
Enochrus, 414 
Enodia, 238 
Ensina, 341 
Entedontidm, 486 
Entognatha, 43 
Entomobrya, 46 
Entomobryid2e, 46 
Entylla, 107, 108 
Eoctenes, 154 
Eomantis. 8s  
Eoperipatinse, 533 
Eoperipatus, 633 
Fosentomida, 40 
Eosentomon, 40 
Epacmus, 295, 295 
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Epallagidze, 162, 165 Epipa~chia. 216 
Epanerchodus, 688 Epipaschiinzc, 216 
Epaphrodita, 87 Epigeripatus, 533 
Epaphroditinzc, 87, 91 Epiphlwus. 426 
Eparchus, 70 Epiphragmx, 268 
Epargyreus, 234, 235 $!piplatea, 336 
Eparmene, 119 Epiplema, 210 
Enectris. 557 Eninlemide. 210. 251 

Epeiridzc, 560 Epipsocus, 99 
Epeolus, 475, 509 Epipsylla, 123 
Epeorus. 172 Epi~vropida?, 205. 249 
Epermenia, 231 Epipyrops, 205 
Enermeniidz. 231 Eniscanha. 424 
Epexochlaenoides, 485 
Ephedrus, 482 
Ephemera, 170 
Ephemerella, 171, 172,174 
Ephemerellidae, 172, 175 
Ephemerida, 169 
Ephemeridae, 170, 173 
Ephemeroidea, 169 
Ephemeroptera, 169 
Ephestia. 215, 217 
Ephippiger, 53 
Ephippigerin~, 53 
Ephippium, 286 
Ephutornorpha, 500 
Ephydm, 343,368 
Ephydr id~ ,  343,350, 368 
Ephydrina, 343 
Ephygrobia. 343 
Epibat~s,  296 
Epiblemidz, 226 
Enicarsa. 123 
~picaut;, 437, 439 
Epicimelia, 21 1 
Epicnaptera, 220, 221 
Epicnopterggidae, 208 
Epicoccus, 133 
Epicopeia 212, 213 
Eniconeiidze. 213 

Episteiia, '486 
Epitragus, 436 
Epitrimerus, 565 
Epochra, 341 
Epomyia, 294 
Eproboscidea, 311 
Epurea, 419 
Epyris, 494 
Equitidz, 236 
Erannis, 209 
Erasmia, 207 
Erastria, 218 
Erax, 298, 298 
Ererhtlliidae. 223 
Eremaxus, &l 
Eremiaphila, 87 
Ererniaphilinw, 86, 87 
Eremobates. 547. 547 

Eremopsocus, 99 
Eremus, 53 
Eresidze, 558 
Eresus, 558 
Eretmoptera, 349 
Eretmopteridac, 349 
Ereynetes, 576 
Erginulus, 553 
Eriarlthus. 56 

~ b i d a ~ u s ,  278, 349 Erincophilus, 446 
Epierus, 416 Erinna, 289 
Epi'achna, 433, 434 Erinnidze, 289 
Epilampra, 79 Eriocampoides, 474 
Epilampridae, 79 Eriocephala, 200 
E n i m a r ~ t i d ~ ,  233 Eriocenhalidze. 200 
~pimarpt is ,  233 Erioceia, 268 ' 
Epimartyria 200 Eriococcidze, 134 
Epimorpha, 599 Eriococcus, 134 
Epinannolene, 596 Eriorrania, 200 
Epinannolenidze, 596 Eriocraniidac, 200, 242 
Epinotia, 226 Eriogaster, 221 
Epiophlebia, 160 Eriogone, 560 
Epiophlebiida, 160, 165" Eriophyes, 565, 566 

Eriophyidae, 565 
Erioptera, 268 
Eriopterinze, 268 
Eriosoma, 126 
Eriosomatidse, 126 
Eriosomatinze, 126 
Eriozona, 309 
Eristalinae, 309 
Eristalis, 307, 309, 365, 

365 
Ernestia, 318 
Ernobius, 426 
Ero, 559 
Erotylidze, 424, 432 
Erotvlus. 432 
Erpe"togomphus, 164 
Erycina. 239 
Erycinidz, 239 
E r y n n i n ~ ,  236 
Ervnnis. 235 
~rythraeidze, 576 
Erythraeus, 576 
Erythroneura, 114 
Escaryus, 602 
Eschatocerus, 52 
Esenbeckia, 289 
Espha lmen~d~,  68 
Esphalmenus, 67. 68 
Esthiopterum, 103 
Estipmene, 219 
Ethelum, 534 
Ethmia, 229 
Ethrrliidae, 229, 247, 250 
Euacanthidae, 117 
Euaranthus, 115, 117 
Euaresta. 341 
Eubadizon, 481 
Eubelida?, 534 
Eubelum, 534 
Eublemma, 218 
Euborellia, 68 
Eubrianax. 418 
~ u c a m p s i ~ o d a ,  352 
Bucarlia, 505 
Eucentrobolus, 595 
Eucera. 508 
Eucerceris, 604, 505 
Eucessia. 295 
~ucest ia ;  210 
Eucestidac, 232 
Eucharidida?, 485 
Euchera, 217, 217 
Euchiridze, 452 
Euchirus, 452 
Euchloris, 210 
Euchomenella, 86 
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Euchromia, 219, 220 
Euchromiidr~, 219, 250 
Eucinetids, 418 
Eucinet l~~.  418 
~ u c l e a ,  207 
Eucleidw, 207, 241 
Euclemensia, 231 
Eucles, 64 
Euclimacia, 183 
Eucnemidte. 422 
Eucnemis, 422 
Eucocytiidz, 219 
Eucoila, 48'3 
Euconr~us, 428 
Euconocephalus, 52 
Eucorethra, 272, 273 
Eucoryphus, 304 
Eucosm:t, 226 
Eucosnidse, 226 
Eucratonyx, 60'2 
Eucymatoge, 210 
Eudamitlse, 236 
Eudamus, 235 
Eudarcia, 222 
Eudermaptera, 66 
Eudesnlia, 219 
E,udiospilus, 481 
Eudmeta, 285 
Budohrnia, 70 
Eudohrniidz, 70 
Eueidida:, 238, 253 
Euemer~ophorus, 556 
Eufernddia, 215 
Eugaster, 53 
Euglencs, 439 
Euglenida, 439 
Euglossa, 508 
Euglossidze, 508 
Eugnatha, 587 
Eugoni:~, 209, 238 
Euhybos, 302,302 
Eulachnns, 124 
Euldia, 286 
Eulema, 508 
Eulia, Z26 
Eulonchus, 292 

. Eulophidae, 486, 488 
Eulophus, 484, 486 
Eumacrocentrus, 480 
Eumastacinw, 56 
Eumastax, 56 
Eumecacis, ,284 
Eumenes, 497,498 
Eumeninae, 497 
Eumenotes, 145 
Eumerinw, 309 

Eumerus, 309 
Eumolpidz, 444 
Eumyiidz. 311 
Euoxypilus, 86 
Eupalus, 576 
Euparagia, 496 
Euparagiins, 496 
Euparia, 451 
Euparyphus, 286 
Eupathocera, 470 
Eupatithripidw, 76 
Eupatithrips, 76 
Eupatra, 571 
Eupelmids, 484 
Eupelrnus, 484 
Euphalarus, 123 
Eunhoria. 462 

Euphorus, 481 
Euphydryas, 234, 238 
Euphvllura. 123 
Euphyonartex, 117 
Euuines. 415 
~upistidze, 232 
Eupithecia, 210 
Euplectrus, 486 
Euplectus, 415 
Euploeid~, 238 
Eupodes, 576 
Eupodida, 576 
Eupodoidea, 574 
Euporismus, 185 
Euprepia, 219 
Euproctis, 218 
Euprosopia, 331 
Eupsalis, 447 
Eupterotc, 211 
Eupterotidw, 211, 251 
Eupterygida, 114 
Euptoikta, 238 
Eurema, 236 
Eurhinocricus, 596 
Euribia, 341 
Euribiidre, 340 
Yuricania, 121 
Eurina, 340 
Eurobius, 184 
Eurosta, 341, 342 
Eurrhypara, 216 
Eurybata, 325 
Eurybia, 239 
Eurybrachida, 121 
Eurybrachys, 121 
Eurycantha, 64 
Eurychoromyia, 322 
Eurychoromyiinse, 322 

Eurycnema, 65 
Eurycotis, 78 
Eurycyttarus, 209 
Eurygaster, 150 
Euryischia, 486 
Eurymela, 112 
Eurymus, 236 
Euryneura, 286 
Euryophthalmus, 150 
Eurypauropodidae, 584 
Eurypauropus, 584, 684 
Eurypelma 556 
Kuryporyphcs, 57 
Eurysteth~dze, 436 
Eurystethus, 136 
Eurytenes, 481 
Eurytion, 603 
Eurytoma, 486 
Eurytomidz, 486,488,614 
Nuscaphurus, 418 
Eusapyga, 500 
Eusarcus, 553 
Euscelidia, 298 
Euscelis, 114 
Euschemon, 203, 235 
Euschemonidlr:, 203, 235 
Eusch~stus, 151, 151 
Euscorpiinz, 545 
Euscorpius, 545 
Euselasia, 239 
Eusemia, 219 
Euwphona, 345 
Eustalocerus, 481 
Eusthenia, 176 
Eustheniida, 176, 178 
Eustrotia, 218 
Eutardigrada, 582 
Eutarsus, 304 
Eutermes, 94 
Eutettix, 114 
Euthore, 162 
Euthrips, 72 
Euthycera, 328 
Euthychata, 344 
Euthyneura, 301 
Euthyphleps, 86 
Euthyplocia, 169 
Euthyrrhapha, 81 
Euthyrrllaphida, 81 
Euthysmius, 428 
Eutretrt, 341 
Eutrichophilus, 103 
Euvanessa, 238 
Euxanthis, 227 
Euxesta, 330, 330 
Euxoa, 218 
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Euzercon, 569 
Evzesthetinze, 430 
Evagrus, 556 
Evdces, 438 
Evallogeophilus, 602 
Evania, 476 
Evaniidze, 476 
Evaniocera, 438 
Evaniocerini, 438 
Evasa. 285 
Everes. 2.19 
Evetria, 226 
Evippa, 561 
Ewingia, 572 
Ewingiidze, 572 
Exallonyx, 492 
Exechia, 278,358,359 
Exeiridw, 503 
Exeirus, 50'3 
Exema, 443 
l3xeuthyplocia, 170 
Exoprosopa, 294 
Exoprosopinz, 295 
Exorista, 318, 377 
Exoristidze, 318 
Exothecinw, 479 
Exothecus, 479 
Eylaidze, 570 
Eylais, 570 

Fagina, 591 
Faginid=, 591 
Falcaria, 217 
Il'allenia. 291 
Fannia, 320 
Fanniinze, 320 
Fasisuga, 131 
Faventia, 119 
Feaellidze, 550 
Fecenia, 558 
Feltria, 572 
Ferrusa, 474 
E'enusinz, 513 
Fessonia, 576 
Fidena. 289 
Fidia, 442, 443 
Figitid=, 483, 488, 514 
Filistata, 557 
Filistatidz, 557 
Vioria. 597 
Fiorinia, 130, 131 
Fioriniin~, 130 
Fischeria, 86 
Fischeriinw, 86, 89 
Flata, 120 
F l a t i d ~ ,  120 

Flatoidcs, 120 
Flirtea, 553 
Fontaria, 590 
Fontariidw, 590 
Forcipomyia, 282, 356, 

357 
Forcipula, 68 
Forda. 126 

FoEellia,'57i 
Forficula, 67, 70 
Forficulales, 69 
Forficulidrc, 70 
Forficulina. 65 
~orficuloidea, 69 
Formica, 489 
Formicaleo, 187 
F'ormicidx, 489, 515 
Formicinze, 489 
Formicoidea, 489 
Formicornus, 439 
Fornax, 422 
Fracticipita, 404 
Franlcliniella, 74, 75 
Franlclinothripidze, 73 
Franklinothrips, 73, 75 
F r e n a t ~ ,  200 
Freyana. 574 
Freysiula, 122 
Friesia, 281 
Frontina, 318 
Frontipoda, 572 
Fucellia, 319 
Fucelliinz, 319 
Fulcidacida, 443 
Fdciniella, 88 
h'ulgorn, 119 
Fulgoridre, 119 
Fulgoroidea, 108 
Fumea, 207 
Fungivoridz, 277 
Fungivorides, 278 
Fustiger, 415 

Gagrella, 553 
Galeatus, 142 
Galeodes, 536, 547 
Galeodidze, 547 
Galepsus, 87 
Gnleruea, 444 
Galerucella, 444 
Galerucids, 444 
Galesus, 491 
Galloisiana, 47, 48 
Galleria, 215 
Galleriinrc, 215 

Galgulidrc, 153 
Galgulus, 153 
Galumna, 570 
Gamasomorpha, 557 
Gamasus, 568 
Ganonema, 194 
Gardena, 147 
Gargaphia, 142 
Garibius, 600 
Gerrina, 602 
Garypirrus, 550 
Garypoditla?, 550 
Garypodoiden, 549 
Garypus, 550 
Gaster:icanttla, 560 
Qasteruption, 476. 482 
Gasterupt~onidrc, 476 
Gastropacha, P2I 
Gastrophilida, 322, 366 
Gastroplrilus, 315, 322, 

366, 367 
Gnstropsis, 507 
Gastrotheca, 478 
Gnstrotheus, 41 
Gaur:tx, 340 
Gayelln, 496 
Gayellinw, 496 
Gayenna, 563 
Gayomyla, 184 
Gckobia, 575 
Gelanor, 559 
Gelastocorids. 153 
Gelastocoris, 153 
Gelctrossz 142 
~elechik: !228,528 
Gelechiidze, 228, 233, 241, 

243,246 
Geocoridz, 149 
Geocor~s. 149 
Geocorisw, 141 
Geogarypus, 550 
Geomantis, 86 
Geometra, 209 
Geometridze, 209,210,248 
Geometroiden, 240 
Geomyza, 335, 339, 339 
Geomyzidw, 335, 339 
Geophilella, 603 
Geophilellidw, 603 
Geophilida?, 603 
Geophilomorpha, 600 
Geophilus, 603 
Georgella, 571 
Georyssidw, 432 
Georyssus, 432 
Geosargmz, 286 
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Geosargus, 284, 286 
Geoscapheus, 80 
Geotomus, 151 
Geotrupes, 450 
Geotrupid~,  450 
Gephyra. 215 
Geranomyia, 268 
Geron, 295, 296 
Gerridae, 152 
Gerris, 151, 151 
Gerroidea, 142 
Gervaisiidae, 587 
Gervasia, 587 
Gibbium. 427 
Gigantodaa, 281 
Gigantothrips, 75 
Gilletteella, 126 
Gingla, 207 
Giraffomyia, 332 
Gitona, 345 
Givira, 206 
Glabellula, 296 
Glabelhilinw, 296 
Glaphyria, 216 
Glaphyridm, 451 
Glaphyriinz. 216 
Glaphyrus, 451 
Glaresis, 450 
Glaucolepis, 221 
Glaucopsyche, 239 
Glenanthe, 343 
Gliphypteryu, 227 
Gliricola, 102, lO'2 
Gl~srhrochilus, 418 
Globotherium, 586 
Gloma, 301 
Glomerellina, 587 
Glornerida, 587 
Glomeridells, 587 
Glomeridellidae, 587 
Glomeridesmidz, 586 
Glomeridcsm~~s, 586 
Glomeridia, 586 
Glomeris, 587 
Glossata, 198 
Glossina, 299, 321 
Gloesinidz, 321 
Glossosoma, 1rJ3 
Glutops, 289 
Glyciphagus, 574 
Glyphidocera, 227 
Glyphipterygidz, 228, 
Glyphipteryginw, 228 
Glyphipteryx, 228 
Glyptocombus, 143 
Glyptomctopa, 499 

Glyptomorpha, 478 
Gmogala, 557 
Gnaphiscus, 572 
Gnaphosa, 562 
Gnomeskelus. 589 
Gnomulus, 552 
Gnophomyia, 268 
Gnorimus, 452 
Gnoriste, 278 
Gnorimoschema, 227, 2 
Gnosippus, 547, 547 
Gnos t id~ ,  417 
Gnostus, 417 
Goeldia, 272 
Goliathus, 437, 452 
Gomophomastax, 56 
Gomphidz, 164, 166 
Gomphocerus, 56 
Gomphodesmids, 590 
Gomphodesmus, 590 
Gomphomastacinae, 56 
Gomphus, 164 
Gonatista, 89 
Gonatistella, 89 
Gonatocerus, 483 
Gonatopus, 493, 495 
Gongrozus, 286 
Gonia, 299, 318 
Goniastes, 418 
Gonibregmatide, 602 
Gonibregmatus, 602 
Goniorotes, 103 
Goniodes, 103 
Goniodoma, 232 
Goniops, 288 
Goniosoma, 553 
Goniozus, 494 
Gonolabidura, 68 
Gonolabina, 68 
Gonolabis, 68 
Gonophora, 444 
Gonylcptes, 553 
Gonyleptidz, 552, 553 
Gonypet:~, 90 
Gonypetclla, 87 
Gorgora, 108 
Gorytes, 503, 504 
Gorytidz, 503 
Gossyparia, 134 
Grac~laria. 232 
Gracilariida, 232, 242 

247 Grdlipeza, 3'25 
Grammodes, 218 
Grammostola, 556 
Graphocephala, 111 
Graphornyia, 321 

Graphosomatidae, 150 
Grapta, 238 
Graptolithidz, 226 
Graptostethus, 149 
Gratidia, 64 
Gressoria, 61 
Gripopterygidae, 176, 177 
Gryllacridz, 53 
Gryllacris, 49, 53 

28 Gryllidw, 54 
Grylloblatta, 47, 48 
Grylloblattidw, 48 
Grylloblattodea, 47 
Grylloblattoidea, 47 
Gryllodes, 54 
Gryllotalpa, 53, 54 
Gryllotalpidz, 54 
Gryllinz, 54 
Gryllus, 51, 54 
Gryocraspedum, 295 
Gryon, 494 
Gularostria, 107 
Gylippus, 547 
Gymnaspis, 131 
Gymnoeerata, 141 
Gymnomyza, 323 
Gymnopa, 343 
Gymnophora, 306 
Gymnopleurus, 450 
Gynmopinz, 343 
Gymnoscelus, 480 
Gymnosoma, 318 
Cymnosomatidz, 318 
Gymnostreptus, 594,596 
Gyna, 82 
Gynacantha, 164 
G ynandropllthdma, 443 
Gypona, 107,112 
Gyponidm, 112 
Gypsonoma, 226 
Gyretes, 412 
Gyrinidw, 41 3 
Gyrinoidea, 413 
Gyrinus. 412,412 
Gyroneuron, 479 
Gyropidz, 102 
Gyrophallus, 588 
Gyropus, 102,102 
Gyrostoma, 497 

Haania, 84 
Haasea. 592 
Habrobracon, 478 
Habrocerinz, 429 
Habrodesmus, 589 
Habrophlebia, 172,174 
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Habropogon, 298 
Habrosyne, 211 
I-Iadena, 218 
Hades, 239 
Hadruroides, 546 
Hadogenes, 545 
Hadrohregmus, 426 
Hadronotus, 494 
Hadrotarsidze, 557 
Hadrotarsus, 557 
Hadmrus, 546 
Hamaphysalis, 567 
Hzmatobia, 321 
Hsematobosca, 321 
Haematomyzidze, 104 
Hzmatomyzus, 104 
Hzmatopinidz, 105 
Hzematopinus, 105 
Hzemstopinoides, 105 
Hzematopinoididze, 105 
Hzematopota, 287 
Hzmatopotinre, 287 
Hsematosiphon, 143 
Hwmogamasus, 568 
Hwrnolytis, 225,233 
Hzmonia, 441 
Hsemorrhagia, 208 
Hzterina, 162 
Hahnia, 560 
Halacaridcc, 570 
Halacarus, 570 
Halacogaster, 431 
Halarachne, 568 
Halarachnidw, 568 
Halechiniscidz, 583 
Halechinisrus, 583 
Halesus, 192 
Halictoides, 508 
Halictophagid~, 470 
Halictophagoidea, 470 
Halictophagus, 470 
Halictophilus, 470 
Halimococcus, 134 
Haliplidzc, 410 
Hallplus, 410,412 
Halkidota, 219 
Halleinosoma, 590 
Hallomenus, 438 
Halobates, 151 
Halterata, 264 
Halteriptera, 264 
Hdtica. 444 

Halticidw, & -  
Hdticus, 144, 145, 508 
Hamadryas, 238 

Hamanlelistes, 126 
Hamataliva, 560 
Hammatorrhina, 269, 270 
Hammomyia, 319 
Hamophthirius, 105 
Hanseniella, 44, 604 
Hapalotrichinw, 270 
Hapalothrix, 270 
Haphospatha, 321 
Haploa, 219 
Haplobainosoma, 592 
Haplobainosornatida, 592 
I-Iaplocampa, 44 
IIaploembia, 92 
Haplocnemns, 429 
Haplophilus, 602 
Haplopeza, 88 
Hsmlonoratia. 591 

H&lopt,iliidw,-232 
Haplophthalmus, 534,634 
Haplostomata, 312 
Haplothele, 556 
Haplothysmns, 596 
Harmolita. 486 
~armologk,  226 
Harmostes, 148 
Harpactes, 557 
Harpartor, 147 
Harpagomantis, 91 
Harpagophora, 596 
Harpagophoridzc, 596 
EIarpalus. 409, 410 
Harpobittacus, 189 
Harrisina, 208, 208 
Hartomyia, 281, 282 
Hasora, 235 
Haustellata, 264 
Hebecnema, 320 
Hebridse, 147, 150 
Hebrus, 147, 150 
Hecabolinz, 479 
Hecabolus, 479 
Hectopsylla, 406 
Hectopsyllidz. 406 
Hedroneura, 328 
Hedychrum. 493 
Helcomyza, 327 
Helcomyzinw, 327 
Helcon, 480 
Helconinse, 480 
Hele id~ ,  282 
Heleocoris, 154 
Heleodromia, 301 
Helice, 233 
Helicobia, 316 

Helicoconis, 182 
Heliconiida, 238 
Heliconius, 2'38 
Helicopis, 239 
Helicus, 418 
Helina. 320 
Heliocharis, 163 
Heliodines, 231 
Heliodinidse, 229,231,244, 

~eliozelidz, 229,230,242 
Hellichia, 281 
Hellichiinz, 281 
Hellula, 216 
Helmidse. 420 
Helmis, 420 
Helobia, 268 
Helocles, 418 
Hdodidz, 415 
Relodon, 281 
Helomyza, 334, 335 
Helomyzidw, 334 
Helomyzinze, 334, 335 
Helorimorphinse, 482 
Helophilus. 309 
Helophorinz, 414 
Kelophorus, 414 
Helopidze. 436 
Helops, 436 
Heloridz, 492 
Helorimorpha, 482 
Helorus, 492 
Helots, 4'24 
Helotidw, 424 
Helotrephes, 152 
Helotrephidze, 152 
Helotrephin~, 152 
Hemaris, 208 
Hemerodromiinz, 301 
Hemerobiidz, 184 
Hemerobioidea, 183 
I-Iemerobius, 184 
I-Iemerorampa, 218 
Hemerodromia, 301 
Hemeromyia, 345 
Hemerophilidze, 228 
Hemiceras, 208 
Hemichionaspis, 130 
Hemiclcea, 562 
Hemiclonia, 52 
Hemicoccinz, 134 
Hemifcenus, 476 
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Hemileuca, 213 
Hemileucidz, 213 
Hemileucinz, 251 
IIemica,mpa, 44 
Hemimene, 226 
Hemimeridw, 71 
Hemimerus, 71 
Hemineura, 99 
Herninyctibora, 79 
Hemiodcecus, 134 
Hemipauropus, 584 
Hemipentheq 294 
Hemipeplus, 424 
Hemiphlebia, 160, 161 
Hemiphlebiidze, 161 
Hemiphrynus, 542 
Hemipsocus, 99 
Hemiptera, 140 
Hemipterota, 81 
Elemithea, 210 
Hemitheidz, 210 
Hemisaga, 52 
Hernisarcoptes, 574 
Hemiscorpion, 544 
Hemisin, 508 
Ilemisphzrius, 121 
Hemistephanus, 476 
Hendecatomus, 432 
Henia, 603 
Henica, 296 
Henicocephalidz, 147 
Henicocephalus, 146, 147 
Heniconeur~, 296 
Henicops, 600 
Henicogidz, 600 
Henopidae, 292 
Heodes, 239 
Hepialidz, 201, 245 
Hepialoidea, 200 
Hepialus, 201 
Heptagenia, 172 
Heptageniidz, 172, 173 
Heptathela, 555 
Heptatoma, 287 
Hera, 320 
Hercostomus, 303 
Herculia, 215 
Heretomera, 413 
Heriades, 507 
Herina, 331 
Heringia, 308 
Hermannia, 570 
Hermarchus, 64 
Hermes, 179 
Hermetia, 285, 360, 361 
Hermetiinz, 285 

Herminia, 218 
Hermippus, 559 
Hersilia, 560 
Hersiliidze, 560 
Hersiliola, 560 
Hesperempis, 301 
Hesperia, 235, 236 
Hesperiid~, 235, 252 
Hesperiine, 236 
Hesperin~dz, 273 
Hesperinus, 274 
Hesperioidea, 233 
Hesperortenes, 154 
Besperoleon, 187 
Hesperophylum, 144 
I-lestiasula, 91 
Hetzriina., 423 
Heteracanthia, 284 
Heterocampa, 21 1 
Hcterocera, 201 
Heterocerid~, 432 
Heterocerus, 416, 432 
Heteroch~tula, 90 
Heterochila, 327 
Heterochroa, 238 
Het,eroconis, 182 
Heterocopus, 62, 63 
Heterodoxus, 102 
Heterogenea, 207 
Heterogeneid~, 207 
Heterogyna, 489 
Heterogynid~, 208, 239 
Hetero&ynis, 208 
Heterojapyx, 43 
Heterolampra, 79 
Heterolatxella, 592 
Heterolatzellidz, 592 
Heterometrus, 545 
Heteroneura, 200, 334 
Heteroneuridz, 334 
Heteropexa, 275 
Heteropezinz, 275 
Heterophrynus, 542 
Heteroplectron, 194 
Heteropoda, 562 
Heteropogon, 2% 
Heteroporatia, 591 
Heteroporatiidz, 591 
Heteropsylla, 123 
Heteroptera, 140 
Heteropteryginz, 63 
Heteropteryx, 62, 63 
Heterosphyronida, 548 
Heterospilus, 479 
Heterostylum, 297 
Heterotardigrada, 582 

Heterothripidz, 74 
Heterothrips, 74 
Heterotropinz, 296 
Heterotropus, 296 
Hetrodes, 53 
Hetrodinze, 53 
Hexacentrus, 52 
Hexageriia, 170 
Hexalebertia, 572 
Hexarnitocera, 319 
Hexatoma, 268 
Hexatominz, 268 
Hexisopodidze, 547 
Hexisopus, 547 
Hexura, 556 
Hibrildes, 221 
Hieroxestidz, 223 
Hilara, 301 
Hilarella, 316 
Hilarempis, 301, 302 
Hilarimorpha, 290, 290 
Hilnrimorphinz, 290 
Hilda, 117 
Hin~antariidz, 602 
Himantarium, 601 
Hirnantopteridz, 204 
EIimantopterus, 204, 206 
Hirnantosoma, 602 
Hindola, 109 
Hindolinz, 109 
Hippasa, 561 
Hippelates, 340 
Hippiscus, 56 
Hippobosca, 347 
Hippoboscidz, 347, 352 
Hippoboscinze, 347 
Hippodamia, 434 
Hirmoneura, 291 
Hirmoneurinz, 291 
Hirtea, 286 
Hispa, 444 
Hispaniosoma, 592 
Hispella, 442 
Hispidz, 444 
Ilister, 423 
Histeridae, 418, 423, 436 
Histerinze, 423 
Histiosoma, 574 
Histriciidz, 318 
Hodotermes, 94 
Hodotermitidz, 95 
Hofmannia, 231 
Hollandidz, 206 
Holcocera, 230, 232 
Holocompsa, 81 
Hololampra, 79 
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Hololepta, 423 
Hololeptina, 423 
Holoparamecinae, 434 
Holopogon, 298 
Holorusia, 268 
Holosiro, 566 
Holotergidz, 543 
Holothyrus, 567 
Holopodostreptus, 597 
Holothyridw, 567 
Holurothrips, 76 
Homzemus, 150 
Homaledra, 233 
Homalocnemina?, 301 
Homalocnemis, 301 
Homalomyia, 366, 367 
Homalonychidw, 562 
Hornalonychus, 562 
Homalopterus. 79 
Homdota, 429 
Homilops, 470 
Homceocerus, 148 
Homccogamia, 81 
Homceogarniidw, 81 
Homceoxiphus, 54 
Homoneura, 200, 327 
Hornoneuria, 170 
Homoptera, 106 
Homorocoryphus, 52 
Hoplacantha, 284 
Hoplocarpa, 474 
Hoplocampinze, 5 12 
Ho~loclonia. 63 

Hoplocyrtoma, 301 
Hoploderma, 569, 570 
Hoplodermatidw, 570 
Hoplodictya, 328 
Honlistes. 286 
~oplodonta ,  286 
Hoplopleura, 105, 105 
Hoplopsyllus, 405 
Hoplionota, 444 
Hoplopria, 491 
Hormaphidinx, 126 
Hormaphis, 126 
Hormetica, 82 
IIormiinw, 479 
Hormiopterus, 479 
Hormius, 479 
Hormopeza, 301 
Hormosomyin, 274, 275 
Ilormurus, 545 
Hornia, 439 
Horus, 550 
Howardia, 130 

Huitfeldtia, 572 
Humbertiella, 87 
Huttonella, 284 
Hya, 549 
Hyadina, 343 
Hyalanthrax, 295 
Hyalopterus, 125 
Hyarinus, 549 
Hvbdus. 451 
~;blwa,'207 
Hyblxidw, 207 
Hybosoridw, 451 
Hybosorus, 451  
Hybotidw, 302 
Hvbotinz. 302 
~ $ b r i s ,  187 
Hydaticinw, 412 
Hydnocera, 427 
Hydrachnn, 571 
Hydrachnidx, 571 
Hydrachnoitlea, 570 
Hydrxna, 414 
Hydrzeninw, 414 
EIydrellia, 343 
EIycirelliidw, 343 
Hydrelliinze, 343 
Hydrina, 343 
Hydriomena, 210 
Hydriomenidw, 210 
Hvdrobates. 572 
~>droba t idk ,  152 
Hydrobiinze, 414 
Hydrobiosis, 193, 193 
Hydrocampa, 216 
Hydrocampinw, 216 
Hvdrochoreutes. 572 
~$drocorisze, 141 
Hydrometra, 142, 144 
Hydrometridw, 142 
Hydromyza, 319 
Hydrophilidze, 414 
Hydrophilinze, 414 
Hydrophiloiden. 414 
Hydrophilus, 410, 414, 

41 4 
Hydrophoria, 319 
Hydrophorinze, 304 
JIydrophorus, 304 
Hydroporinw, 41 1 
IIydroporomorpha, 409 
I-lydroporus, 411 
Hydropsyche, 193. 194 
Hydropsychidze, 194, 195 
Hydropsychodes, 194 
Hydroptila, 192 
Hydroptihds, 192, 195 

Hydroscapha, 434 
Hydroscaphidae, 434 
Hydrotwa, 320 
Hydrotaeinae, 320 
Hydrous, 414 
Hydrovolzia, 570 
Hydrovolziidae, 570 
Hydryphantes, 571 
Hydryphantida?, 571 
Hygrobatidw, 572 
Hygrobia, 410 
Hygrobiidae, 410 
Hyidw, 549 
Hylwidw, 507 
Hylwoides, 507 
Hylwus 507 
Hylastes, 445, 445 
Hylastinus, 528 
Ilyleccetus, 427, 429 
Hylechthridw, 470 
JIylecthrus, 470 
EIylemyia, 319 
Hylemyiinw, 319 
Hylesinidw, 446 
EIyleslnus, 445 
Hyloicus, 208 
Hylophiln, 219 
Hyloph~lidw, 219, 439 
Hyloph~lus. 439 
liylorus, 284 
IIylotoma, 474 
Hylotom~dm, 474 
Hymenochimxra, 499 
Hymenopharsalla, 477 
Hymenopodinx, 91 
Hymenoptera, 471 
Hymenorus, 435 
Hyocephalidw, 149 
Hyocephalus, 149 
Hypatus, 239 
Hypena, 218 
Hypeninw, 218 
Hyperalonia, 295 
IIyperaspis, 434 
Hyperetes. 98 
Hyperhornala, 51 
Hyperothriu, 588 
H~phantr la ,  219 
Hyphornia, 219 
Hypnornn, 81 
IIypoceph:~lus, 427 
IIypocer:~, 305 
Hypochilidzc, 557 
Hypochilus, 557 
Hypochthonius, 570 
Hypoctonus, 541 
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Hypoderma, 313 
Hypoderminw, 313 
Hyponomeutidw, 229 
Hyponotidw, 229 
Hypoprepia, 219, 220 
I-lypoptidw, 206 
EIyporhicnoda, 80 
I-lyposemata, 555 
Hyposmocorna, 233 
Hyposmocomidw, 233 
I-Iypsa, 217, 217 
I-Iypselophidac, 2'29 
I-Iypselosorna, 143 
IIypsibius, 583 
Hypsidw, 217 
Hypsimetopus, 534 
I-lypsopygia, 215 
EIypsotropa, 215 
Hypsotropinw, 215 
Hyptia, 476 
Hyptiotes, 558 
Hypurgus, 70 
Hyrmophlwba, 291 
Hyrophicnoda, 79 
Hysterosia, 227 
Hystichopsyllidw, 405 
Hystrichothripidae, 76 
Hystrichothrips, 76 
Hystricopllora, 227 

Ihalia. 483 
Ibaliidw, 483, 514 
Icaria, 497 
lcaridion, 351 
lcasma, 301 
Icerya, 128, 129, 133 
Ichneumon, 475 
Ichneumonidrc, 477, 488 
Ichneumonoidea, 475, 514 
Ichneut,es, 481 
Ichneutidea, 481 
Ichneutinw, 481 
Icosidesmus, 589 
lcosta, 347 
Ict,crica, 341 
Ictinus, 164 
Incurvariidw, 222 
Idana, 331 
ldarnes, 485 
Idarnini, 487 
Ideoroncidw, 550 
Ideoroncus, 549, 550 
Idiocerus, 112 
Idiococcidz, 134 
ldiocorinz, 152 
Idiocoris, 152 

Idiopastra, 472 
Idioglossa, 231 
Idiops, 556 
Itlolomorpha, 84 
Idolopsalis, 68 
Idolothrips, 7.5 
Idolothrinida?. 75 
Idolum, 64 ' 
Jllice, 219 
Illinois, 125 
Ilythen, 31-3 
Incisalia. 239 
Incubinrc, 482 
Inculr)us, 482 
Incurvaria, 222 
Incurvariid~, 243 
Inocellia, 181, 181 
Inostemmn, 494 
Integricipita, 404 
lomachus, 544, 545 
Iphialilax, 478 
lphichdes. 236 
Ipida, 446 
lpo, 112 
Ips. 445, 445, 446 
Irbisia, 145 
Iridomyrmex, 489 
Iridopteryginw, 88 
Iridopteryx, 88 
Iris, 86 
Iron, 172 
Isapphe, 589 
Iscbnomantis, 86 
Ischnornyia, 339 
Ischnopsyllidx:, 405 
Ischnopsyllus, 405 
Ischnopteryx, 99 
Ischnotllrix, 267 
Ischnurn, 161 
Ischnuridw, 545 
Ischnurus, 545 
Isehyropsalidac, 554 
Ischyropsahs, 554 
Ischnocera, 101 
Ischnogaster, 497 
Ischnoptera, 79 
Ishiana, 47, 48 
Ismene, 235 
Ismeninw, 235 
lsocorypha, 222 
lsodermidw. 145 
Isodermus, 145 
Isomerocera, 285 
Isometopidw, 145 
Isometopus, 144, 145 
Isometroides, 545 

Isometrus, 545 
Isophya, 50 
Isopoda, 534 
Isopogon, 298 
Isopsera, 50 
Isoptera, 93 
Isopteryx, 176 
Isoscelipteron, 186 
Isosoma. 486 
Isostiota, 166 
Isotoma, 45, 46 
Issidw, 121 
Issus, 121 
Iteaphila, 301 
Ithomia, 238 
lthomiidw, 238 
Ithone, 182, 183 
Ithonidw, 182 
Ithonoidea, 182 
Ithycerinrc, 448 
Ithyceru~ 448 
Itonida. 275 
Itonidida, 274 
Iurus, 546 
Ixodes, 566, 567 
I x o d i d ~ ,  567 
Ixodoidea, 567 

Jacobsiella, 349 
Jacobsoniidw, 435 
Jacobsonium, 435 
Jalysus, 148 
Janiodes, 212, 213 
Janus, 472 
Jspanosoma, 593 
Japygidz, 43 
Japyx, 41, 43 
Jassidz, 112 
Jassina, 114 
Jasqoidea, 109 
Jassus, 114 
Jernadia, 235 
Joppeicidw, 148 
Joppeicus, 148 
Joblotia, 272 
Johannsenomyia, 282 
Johannsenomyiids, 282 
Jugatae, 200 
Jugofrenatae, 200 
Juliforn~ia, 587 
Julidw, 695 
Julodim;e, 420 
Juloidea, 594 
Julomorpha, 596 
Julus, 595 
Junonia, 238 
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Kalissus, 430 
Kalobittacus, 189 
Kalocrania, 68 
Kana, 117 
Kapala, 485, 487 
Karschiella, 67, 68 
Karschiellidw, 68 
Karumia, 431 
Karumiidw, 431 
Karschia, 547 
Kasserota, 121 
Katastylops, 470 
Kelloggina, 270 
Kermesia, 119 
Kermesidw, 134 
Kermes, 134 
Kermococcus, 134 
Kinnara, 119 
Kinnaridz, 119 
Kiricephalus, 580, 581 
Koebelea, 115, 116 
Koebeleidzc, 116 
Koenenia, 539, 540 
Koeneniidw, 540 
Kolba. 11 1 
Konowiella, 497 
Konowiellidz, 497 
Koroana, 120 
Kosmetor, 70 
Kuwania, 128 
Kleiduchus, 69 
Krceberia, 325 

Labia, 69 
Labiales, 69 
Labidarge, 474 
Labidocarpus, 574 
Labidostomrna, 569 
Labidostommatidz, 569 
Labidura, 67, 68 
Labidurales, 66 
Labiduridz, 68 
Labiduroidea, 66 
Labiidz, 69 
Labioidea, 69 
Labulla. 560 

~accifkr, 132 
Lacciferidw. 132 
Laccobius, 414 
Laccophilinw, 411 
Laccophilus, 411 
Laccotrenhes. 154 
Laches, 560 
Lachlania, 170 
Lachneidw, 221 

Lachninze, 124 
Lachnosterna, 451 
Lachnus, 124 
Lacinius. 553 

~ icoshma,  213 
Lacosomatidz, 213, 250 
Lacosomidze, 213 
~actistomyia, 302 
Lwlaps, 568.. 
Lwmobothr~ldw, 103 
Lwmohothrion, 103 
Lwmophlmidw, 424 
I,zemophlujus, 424 
Lzmopsylla, 405 
Laertias, 236 
Laglaisia, 331 
Lagoidz, 204 
Lagria, 436 
Lagriitlz, 436 
Lamarckiana, 57 
I,amellicornia, 413 
Lamenia, 119 
Laminitarsus, 480 
Laminosioptes, 574 
Lampetia, 309 
Lampria, 299 
Lamprima, 450 
Lamprocera, 431 
Larnprochromus, 304 
Lamprogaster, 331 
Lampromyia, 290 
Lampronia, 222 
La~nproniidw, 222 
Lamprophthalma, 331 
Lamprosoma, 443 
Lampros~mat~idw, 443 
Lamprotatus, 486 
Lampyridz, 431 
Lampyris, 431 
Lamyra, 299 
Languria, 422, 432 
L:mguriidw, 432 
Laniatores, 551 
Lanternaria, 119 
Laphria, 299 
Laphriinw, 298, 299 
Laphystia, 298 
Larentia, 210 
Larentiidw, 210 
Larex, 69 
Laria, 439 
Laricobius, 425 
Lariidw, 440 
Larra: 505 
Larridw, 505 

Larvzvora, 318 
Larvzvorida, 318 
Lasia, 29'2 
Lasiocampa, 221 
Lasiocampidw, 221, 251 
Lasioderma, 422, 426 
Lasiopa, 286 
Lasiopinw, 286 
Lasiopogon, 298 
Lasiopsocus, 99 
Lasioptera, 275 
Lasiopteryx, 275 
Lasiosepsis, 3'23 
Lasius, 489 
Laspeyresia, 226 
Lat.helmis, 420 
Lathrobium, 429 
Lathys, 558 
Latindia, 81 
Latindiidz, 81 
Lat,ridiidw, 434 
Latridiinz, 434 
Latridius, 434 
Latrodectus, 559 
Latumcephalum, 102 
Lauxania, 327 
Lauxaniidz, 327 
Laverna, 233 
Lavernidrc, 233 
Lebertia, 572 
Lebertiidz, 571 
Lebia, 410 
Lecaniidx:, 132 
Lecaniodiaspis, 132 
Lecaniopsis, 132 
Lecaniurn, 129, 132 
Ledra, 112 
Ledridze, 112 
Ledropsis, 112 
Legnotomyia, 297 
Leia, 278,'369, 370, 372 
Leiophron, 481 
Leiophroninze, 481 
Leiotheidz, 103 
Leiotheum, 103 
Ijeiperia, 581 
Lelaps, 486 
Lema, 442 
Lemodes, 439 
Lemonia, 212 
Lemonias, 238 
Lemoniidzc, 212, 239 
Leocrates, 63 
Leonardius, 124 
Lepidanthrax, 295 
Lepidilla, 98 
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Lepidilliclz, 98 
Lepidophora. 296 
Lepidophthirius, 104 
Lepidopsocitlz, 98 
Lepidopsocus, 98 
Lepidoptrra, 198 
Lepidosaphes, 130, 133 
Lepidosaphinw, 130 
Lepinotus, 97, 98 
Lepiselaga, 287 
Lepiselaginz, 287 
Lepisma, 41, 42 
Lepismatidze, 42 
Le~ismatoides. 42 

~eptacifi, 494 
Leptidz, 290, 374 
Leptinz, 290 
Leptinidze, 427 
Lentinillus. 427 
~ehtinotarsa, 414, 443 
Leptinus, 427 
Leptis, 290 
Lept,isolabis, 69 
Lept,occlla, 194, 196 
Leptocera, 337, 344 
Leptoceratidw, 344 
Leptoceride, 194, 197 
Leptocerus, 194 
Leptocorisa, 148 
Leptodesmidz, 589 
Leptodesmus, 589 
Leptofcenide, 485 
Leptofcenus, 485 
Leptogaster, 298 
Leptogastrinz, 298 
Leptoglossus, 148, 149 
Leptohyphes, 171 
IAeptohyphodes, 171 
Leptomantis, 89 
I~eptomastax. 428 
Leptonleris, 210 
Leptomydas, 297,297 
Leptoneta, 559 
Leptonetidz, 659 
Leptopanorpa, 190 
Leptopclma, 556 
Leptoperla, 177 
Leptoperlidx, 177, 178 
Leptopeza, 301 
Leptophlebia. 172 
Leptophlebiide, 172, 173 
Leptopodinz, 303 
Leptorethrurn, 303 
Leptorhaptus, 495 
Leptotyphlinz, 430 

Leptoxyda, 341 
Leptnra, 441 
Leptynoptera, 123 
Leria, 335 
Leriin:~, 335 
J~estrs, 160, 162 
Lestida:, 162, 165 
IJestoidea, 162 
Lestophonus, 342 
Lestremia, 274, 275 
Lestremiinw, 275 
I.et,hocerus, 153, 154 
Lethrus, 450 
Leto, 201 
Leucania, 218 
I~eucaspidinze, 131 
Leucaspis, 131 
Leucauge, 560 
Leucomele, 222 
Leucophwa, 82 
Leucophenga, 345 
Leucophthilmia, 210 
Leucopis, 326, 329 
Leucopomyia, 329 
Leucoptera, 223 
Leucorrhinia, 164 
Leucospididw, 485 
Leucostola, 304 
Leucostoma, 318 
Leticoxona, 309 
Leuctra, 178 
Leuctridz, 178 
Leurolestes, 79 
Lianoahis, 304 
Libellaginidw, 163 
Libellago, 163 
Libelliila, 163, 164 
Lihellulida:, 164, 167 
Lihelluloidea, 159, 163 
Lihcthra, 64 
Lihitoides, 553 
Liburnelenchus, 470 
JAiburnia, 113, 119 
Lih~irniella, 113, 118 
Lihythm. 239 
Libytheidze, 239, 253 
Lichenomima, 99 
Lidar, 184 
Liesthes, 432 
JJigaria, 90 
Ligia., 534 
Ligidium, 534, 534 
Ligiidz, 534 
Ligydidw, 534 
Ligyrocoris, 149, 149 
Lilza, 289 

Limacodidz, 207 
Limacomorpha, 586 
Lirnatus, 272 
Limmitis, 238 
Limnephilidze, 192, 197 
Limnephilus, 192, 193 
Limnesia, 571 
Limnesiella, 571 
Lirnnesiidzr, 571 
Limnia, 328 
Limnichinac, 417 
Limnichus, 417 
Limnobates. 142 
ldmnobatidze, 142 
Limnobia, 268 
Lirnnobiidac, 268 
Limnochares, 570 
Limnocharidz. 570 
Limncecia, 233 
Limnophila, 267, 268 
Liinnophilinse, 268 
Limnophora, 317, 320 
Limnophorinw, 320 
Limnospila. 320 
Limonia 268, 354, 355 
Limonicola, 270 
Limoniidac, 268, 348,354, 

274 >. - 
Limoniinz, 268 
Limosina, 344 
IAimulodes, 433 
Lindenia, 164 
Lingnatula, 580, 581 
Linguatulida, 579 
Linguatulidw, 581 
Linguatulinz, 581 
Linobia, 574 
Linognathns, 105 
Linopodes, 576 
Linyphia, 560 
Linyphiidw, 560 
Liocranum, 563 
Liodes, 416, 428 
Liodidw, 428 
Iiodrosophila, 345 
Liogma, 268 
Liomyza, 332 
Liosomaphis, 125 
Liothrips, 76 
Liparidze, 218 
Liparididw, 218 
Liparis, 218 
Liparochrus, 451 
Lipeurus, 102, 103 
Liphistiidze, 555 
Liphistiomorphz, 555 
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Liphistius, 537, 555 
Liphochzta, 343 
I,ipochwtinze, 343 
Lipocosma, 216 
Liponeura, 270 
Liponeurida. 269 
Liponysm~s. 568 
Lipoptena, 347, 352 
Lipopteninw, 347 
Lipoptera, 101 
Liposcelidz. 98 
Liposcelis, 98 
Liriornyza, 339 
Liriope, 267 
Liriopeidze, 266 
Tispa, 320 
Lispina, 320 
Lispocepbala, 320 
Lissa, 329 
Lissoderma, 437 
Listrocelinrc, 52 
Listrocelis, 52 
Listropboridw, 574 
Listrophorus, 574 
Litaneutria. 90 
Litargus, 432 
Lithobiidrc, 600 
Lithobioidea, 600 
Lithobiomorpha, 599 
Lit,hobus, 600 
Lithocolletida. 232 
Lithocolletis, 232 
Lithosia, 219 
Lithosiidrc, 209, 219, 248 
Lithurgus, 507 
Litorirnus, 432 
Liturgusa, 89 
Liturgusinw. 89 
Livia, 123 
Liviinze, 123 
Llaveia 128 
Loberus, 424 
Loboceratidze, 474 
Lobogaster, 275 
Loboptera, 79 
Locusta, 52, 56 
Locustidw, 50, 56 
Locustinz, 52 
Locustodea, 48 
Locmopsylla, 405 
Loewinella, 299 
Lomanyia, 186 
Lomatia, 295 
Lomatiinse, 295 
Lonchzea, 334, 336, 337 
Lonchseidse, 334,336 

Lonchodes, 64 Lyg~osoma. 149 
Lonchod~na, 64 I~ygzus, 149 
Lonrhoptera, 305, 306,364 Lypstopte~as, 410 
Lo~lchopteridse, 306, 364, Lygistorrliina, 277 

365 Lyg~storrhininw, 277 
Longuno, 268 Lygoccrus, 494 
Lonomndze, 213 Lygus, 144, 145 
Lophocar enum, 560 Lymnnti~a, 217, 218 
Lophopodn, 435 I~ymsntr~idw. 217, 218, 
Lophop~dx, 121 240, 249 
Lophoproctus, 585 Lymexylid~, 427,429 
Lophops, 121 Lymexylon, 427 
Lophoptllus, 233 Lymeuylonidw, 427 
Lophotelcs, 285 Lymnadidw, 238 
Lophotelinze, 285 Lymnas, 239 
Lophyr~dz. 474 Lynchia, 347 
Lophyrus, 474 Lyonet~a, 222 
Lorditomaws, 451 Lyonetudze, 223,243,244 
Lordotus, 297 Lype, 194 
Loxocern, 340 Lyperosia, 321 
Loxornantis, 86 Lyroda, 505 
Loxoncura, 331 Ly s~ognntha 477 
Loxosccles, 559 Lys~ognatlndse, 477 
Loxostege, 216 I ys~opetahdze, 594 
Louotropa, 493 Lys~opetaloidea, 593 
Lucanltlrc, 450 Lysiopetahm, 594 
Lucanus. 416, 450 I ysiphlebus, 478, 482 
Lucttlot:~, 431 I ysozum 286 
Lucil~a, 316 Lyssomancs, 561 
Luc~ola, 431 Lytogastrr, 343 
Ludms, 416 Lytta, 439 
Luffia, 205 Lyttldz, 430 
Lnlc, 331 
Luperina, 218 
Lliperus. 444 
Lutica. 659 
Lutrochus, 418 
Lutzia, 272 
Lycana, 234, 239 
Lyczmdw, 239, 252 
Lyc~nops~s ,  239 
Lyc~dx, 430 
Lycinus, 555 
Lycnophanes, 443 
Lycogaster, 494 
Lyroperdina, 434 
Lycoria, 278 
Lycoriida, 278 
Lyrosa, 561 
Lyrosidz, 561 
Lyctidz, 426 
Lyctus, 422, 426, 528 
Lyda, 472 
Lydidze, 472 
Lygwldw, 149 
Lygao~dea, 148 

Macarja, 209 
Macharium, 304 
Machzrota. 109. 110 
Macharotitla,, 109 
Macharotinz, 109 
Machciriophoron. 59'2 
Mac1 ilidw, 4" 
M:~chilinus, 42 
Machilis, 42, 44 
Mach~loiclea, 42 
Machiloides, 42 
Macquartia, 317 
Macratria, 439 
Macrobasis, 43s 
Macrobiotidz, 583 
Macrobiotas, 582, 583 
Macrocentrina, 480 
Macrocentrus, 480 
Macrocephalid~, 147 
Macrocephalus, 147 
Macrocera, 279, 280 
Macroceratidw, 280 
Macroceratogonia: 116 
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Macroreratogonimz, 116 
Macroch~teum?, 591 
Macrocheles, 569. 569 
Maeroehelmze. 569 
Macrodampetrus, 552 
Macrofrenatz, 204 
Macroglossa 208 
Macrogyrus, 413 
Macrojugatm. 200 
Macromantis, 86 
Macrorn~a, 164 
Macronema, 194 
Macronicoph~lus, 602 
Macronychus, 420, 421 
Macroper~patus, 533 
Macrophya, 474 
Macropsls, 112 
Marropsyll~dm, 405 
Macroslagon, 439 
Macros~phum, 125, 125 
Macrotheca, 215 
Macrotheclnw, 215 
Macrothele, 556 
Macrotoma. 325, 440 
Marroxenus, 585 
Macroxyela, 473 
Macrurothrlps, 74 
Madlea, 345 
Madizinze, 345 
Magalomus, 184 
Magrett~a, 50 
Maindronia, 42 
Majanga, 89 
Majangclla, 89 
Majanglnz, 89 
Maiella, 562 
Malachnda, 429 
Malachllis, 429 
Malacoderm:tta, 428 
Malacomy~a, 327 
Malacopoda, 532 
Malacopsylla, 406 
Malacopsyllidze, 406 
Malacosoma, 2'21 
Malrus, 118 
Mallochelln, 281 
Mallochiola, 145 
Mallodon, 440, 528 
Mallophaga, 101 
Mdlophora. 298 
Mallotn, 309 
Ma!thacotrlcha. 296: 
Mdthodes. 429 
Mamersn, 571 
Manldrkclz, 209 
Man~ohdm, 238 

Manota, 278 
Manotinze, 278 
Mansonia, 272 
Mantichora, 410 
Mantidz 84 
Mantillica, 87 
Mantinz, 89, 90 
Mantis, 89 
Mantispa, 183, 183 
Mant,ispidw. 183 
Mantodea, 83 
Mantoida, 88 
Mantoidea? 83 
Maorigarypus, 550 
Marava, 69 
Marhenia, 331 
Marchdina, 128 
Margarotles, 128 
Margarodidz, 127 
Margarodinz, 128 
Margaronin, 216 
Margaropus, 567 
Marilia, 195 
Mariobezzia, 295 
Mariobezziinm, 295 
Marmara, 232 
Marrnessoidea, 64 
Marpissa, 561 
Maruina, 271 
Masaridinw, 496, 514 
Masariella, 496 
Masaris, 496 
Masarygidze, 308 
Masicera, 318 
Masiceridw, 318 
Maso, 560 
Mastigonodesmi tiw, 588 
Mastigonodesmus, 588 
Mastigoproctus, 541 
Mastogenin~, 420 
Mastostethus, 443 
Mastotermes, 93, 94 
Mastotcrmitidz, 93, 94, 

95 
Masyntes, 56 
Matachia, 558 
Mats~lcoccns, 128, 133 
Maura, 57 
Maurina, 371 
Ma,x~ldeinm, I09 
Mnvetiola. 274 

Meconema, 51 
Meconeminw, 51 
Mecopoda, 51, 51 
Mecoptera, 189 
Mecopod~n~,  51 
Mecostethnr, 56 
Mecysmauehenms, 558 
Medetera, 303 
Medeter~nzc, 303 
RiIedusla. 210 
Meenophdze, 119 
Meenoplns, 119 
Megachile, 507 
Megac~hssa, 507 
Megacorminw, 545 
Megacormus, 545 
Megalestes, 160, 161 
Megallanes, 184 
Megaloblatta, 79 
Megalodacne, 414, 424 
Megalodontes, 473 
Megalodont~dz, 473, 511 
Megalopod~dz. 443 
Megaloprepus, 162 
Megaloptera. 179 
Megalopus, 443 
Megalopyge, 204 
Megalopygldz, 204, 248 
Megalosphyinz. 278 
Megalosphys, 278 
Megalothorac~dw, 46 
Megalothorax, 46 
Megalothr~ps. 76 
Megalybus. 292 
Megalyra, 476 
Megalyndz, 476 
Megamerlna, 329 
Megamerm~d~,  329 
Megapodagriidze, 162,166 
Megapodagrion, 162 
Megapsychops, 184 
Megapsyll~dz, 406 
Megapus, 572 
Megarh~mnw, 272 
Megarhinus, 272 
Megascehdz, 442 
Megasrells, 442 
Megasella, 305, 306 
Megaspilus, 494 
Megaspis, 309 
Merastl~mus. 485 

L ----- 7 - - 
~ e c a ~ t , k & .  '189 ~ i g a t h r i p s ,  76 
Mecisto~e~halidze, 602 Megathymidw, 235, 252 
Mecistocephalus, 602 Mcgatllymus, 235 
Mecistogaster, 160, 162 Megatominze, 425 
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Megatrioza, 123 
Meghyperus, 302 
Megilla, 434 
Megisthanus, 569 
Megisto, 234 238 
Megistocera, 268 
Megistopoda, 347, 352 
Megistorhynchns, 291 
Megophthalma, 319 
Megophthalmidze, 114 
Megophthalmus, 114 
Melanchrinz, 218 
Mela~ldrya, 438 
Melandryidre, 438 
Melanolestes, 147 
Melanophora, 317 
Melanophthalma, 434 
Melarroplus, 57 
Melanostoma, 309 
Melanothripida, 73 
Melanothrips, 73 
Melanotus, 4'21,421,528 
Melaphe, 590 
Melaphis, 126 
Me1asid.z. 422 
Melasis, 422 
Meleaba, 210 
Melecta, 509 
Melectidze, 509 
Meleoma, 185 
Melieria 331 
Meligethes, 419 
Melina, 328 
Melipona, 606 
Melissa, 509 
Melissodes. 508 
Melissopus, 226 
Me l i t~a ,  238 
Melittia, 202 
Melittobia, 486 
Melittomma, 427 
Melliera, 89 
Mellieriella, 89 
Mellierinz, 89 
Mellinidze, 503 
Mellinus. 503 
Meloe, 439 
Meloidze, 439 
NIelolontha, 451 
Melolonthid:~, 451 
Melophaginz, 347 
Melophagus, 347,352 
Melpia, 288 
Melpiinze, 288 
Melusinidse, 280 
Melyridze, 429 

Melyris, 429 
Membracida, 108 
Membrscis, 108 
Menesta, 228 
Menneus, 558 
Mengea, 468 
Mengeidz, 468 
Mengenilla, 468 
Mengenillidze, 468 
Mengeoiden, 468 
Menolepis, 272 
Menopon, 103 
Menoponitlze, 103 
Menoxemus, 64 
Menthidze. 550 
Menthus, 550 
Meoneura, 342,345 
Meracantha, 436 
Meracanthomyia, 340 
Meridogastra, 542 
Merixocera, ,559 
Mermerus, 552 
Merodon, 309 
Meromyza, 340 
Merope, I91 
Meropidze, 191 
Meropliinz, 323 
Meroplius, 323 
Merothripidw, 74 
Merothrips, 74, 75 
Merragata, 147 
Mesargus, 116 
RIIesasiobia, 67 
Mesembrina, 321 
Messembrinella, 314 
Mesembrinellinz, 314 
Mesitius, 494 
Meskea. 214 
Mesobiobia, 70 
Mesobracon, 479 
Mesocanthus, 602 
Mesochelidurn, 70 
Mesochria, 280 
Mesolophora, 570 
Mesomyza, 286 
Mesoparopia, 114 
Mesoperipatus, 533 
Mesopsocidz, 99 
Mesopsocus, 97, 99 
Mesorhaga, 303 
Mesosemin. 239 
me so term it id:^, 95 
Mesothea, 210 
Mesothelz, 555 
Mesovelia, 146 
Mesoveliidze, 146 

Messena, 121 
Messicobolus, 595 
Metn, 560 
Metabiantes, 553 
Metacanthus, 148 
Metachmdp, 225 
Metachandidze, 225 
Metacynorta. 553 
Metreopsephenus, 427 
Metagynodes, 553 
Metallea, 314 
Metallyticin~, 85 
Mctallytirus, 85, 88 
Metalype, 194 
Metapelma, 484 
Metaperipatus, 532 
Metaphara, 288 
Metaphoricus, 589 
Metarbela. 205, 206 
Metarhelid*, 206 
Metarhaurus. 653 
Metassamia, 552 
Metaterrnitidz. 95 
Metelasmus, 352 
Metentella, 90 
Meteoriuz, 481 
Meteorus, 481 
Methana, 78 
Methlinz, 411 
Metliora, 500 
Methocidz, 500, 501 
Metilia. 87 

Metopia, 316 
Metopidothrigidz, 593 
Metopidothrix, 593 
Metopiinz, 316 
Metouina. 306 
Metopinina, 306 
Metoponia, 284 
Metoponiina, 284 
Metriocnemis. 282 
Metrioptera, 52 
Metriotes, 232 
Metrocampa, 209 
Metromls. 172 
- -~ ---- .~ 

Mezirid;, 145 
Mezium, 422, 4'27 
Miagrammopes, 558 
Miastor, 275 
Micillus. 432 
Micracis, 446 
Micrambe, 424 
Micrempis, 301 
Microbe~nbex, 505 
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Microbisium, 549 
Microbracon, 478, 478 
Microcerotermes, 95 
Microcerus, 447 
Microchordeuma, 593 
Microchrysa, 286 
Microdixa, 273 
Microdon. 307, 308 
Microdontinz, 308 
Microdus, 480 
Microfrenatz, 203 
Microgaster, 480 
Microgastrinze, 480 
Microhexura, 556 
Microjugatze, 200 
Micromalthidz, 429 
Micrornalthus, 429 
Micrommata, 562 
Micromorphus, 304 
Micrornus, 184, 184 
Micrornyia, 275 
Micronecta, 162 
Micropeplidze, 430 
Micropeplus, 430 
Micropeza, 325 
Micropezidac, 325, 351 
Micropezinz, 325 
Microphorus, 301 
Microphysidze, 145 
Microplitis, 480 
Microprosopa, 319 
Micropsylla, 405 
Micropterygidz, 200, 240 
Micropterygina, 200 
Micropterygoidea, 200 
Micropteryx, 200 
Microsania, 31 0 
Microspirobolus, 595 
Microstigma, 162 
Microstylum, 298 
Microtermes, 95 
Microthelyphonida, 539 
Microvelia. 152 
Mictis, 148 
Midea, 572 
Mideopsis, 572 
Migadidze, 556 
Migas, 556 
Migidz, 556 
Migonitis, 238 
Milesia, 309 
Milcsiinz, 309 
Milichia, 345 
Milichiella, 345 
Milichiidw, 344, 345 
Milichiinze, 345 

Milnesiidw, 583 
Milnesium, 582, 583 
Miltinus, 297 
Miltogramma, 316 
Miltogrammatinze, 316 
Mimallo, 213 
Mimallonidac, 207, 213 
Mimesidz, 505 
Mirnetidac, 559 
Mimetus, 559 
Mimnerminz, 50 
Mimnerrnus, 50 
Mimoscorpius, 541 
Minanga, 481 
Mindarinw, 126 
Mindarus, 125, 125 
Minettia, 326, 327 
Miobantia, 87 
Mionyx, 84 
Miopsalis, 551 
Miopteryginze, 90 
Miopteryx, 90 
Mirax, 480 
Miridze, 145, 160 
Mirientomata, 40 
Miris, 145 
Mirophasma, 63 
Mischocyttarus, 497 
Miscogaster, 486 
Miscogastridac, 486, 488 
Miscophid;~, 505, 506 
Misc.oplius, 505 
Misumena, Ti62 
Mitopus, 553 
Mitoura, 239 
Mixogaster, 308 
Mnernonica, 200 
Mnesarchzea, 200 
Mnesarchzeidz, 200 
Moclllonyx, 272 
Modisinrus, 559 
Moggridgca, 556 
Mogoplistes, 54 
Mogoplistinz, 54 
Molanna, 194 
Molannidae, 194, 197 
Molannodcs, 194 
Molophilus, 268 
Moma, 218 
Mominze, 218 
Mompha, 230, 233 
Monachus, 443 
Monardia, 275, 370, 371 
Monecphora, 111 
Monedula, 505 
Moneta, 559 

Moneiziella, 574 
Monistria, 57 
Monobia, 497 
Monocharnus, 441 
Monoclonn, 277 
Monocrepidius, 421 
Monocteniid~, 209 
Monodes, 21 8 
Monodontomerus, 485 
Monodromia, 301 
Monmdid~,  431 
Monedus, 422, 431 
Monogyropus, 102 
Monornachidz, 477, 495 
Monomachus, 477 
Monomma, 437 
Monornmatidz, 437 
Monommidz, 437 
Monomorium 490 
Mononychidz, 153 
Mononyx, 153 
Monophadnoides, 474 
Monophlebidze, 127 
Monoplrlebinz, 128 
Monophlebus. 128 
Monopidz, 224 
Monopis, 224 
Monops~s, 120 
Monospliyronida, 548 
Monotarsohius, 600,601 
mono tom id^, 435 
Monoxra, 444 
Moonia. 116 
- - - - .~ ---- -. . 

~ o r d e l l i d z ,  438 
Mordellistena, 437,438 
Morellia, 3'21 
Moritziella, 127 
Mormolvce. 411 
~ o r m o l ~ r i d a c ,  411 
M o i ~ h o ,  238 
Morphoidze, 238 
Mortonielln, 192 
Mortoniellus, 52 
Mosillus, 330 
Mosoia, 55'2 
Muirixenos, 470 
Mumetopia, 339 
Mundarnella, 571 
Mundochtlionius, 548 
Munichryia, 217 
Murgantia, 151 
Murm~diidz, 433 
Murmidius, 433 
Mnrricia, 560 
Musca, 299,317, 321,367 
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Muscaridre, 31 1 
Muscidsc, 321, 366, 367 
Muscina, 321, 367, 362 
Muscinz, 321 
Muscoidea, 300, 311, 319, 

26.5 
M;iCdora, 306 
Musidoridz, 306 
Musonia, 87 
Musoniella, 87 
Musotima. 216 
Mutilla, 500 
Mutillidze, 499, 500, 501, 

502 
Mycetwa, 432 
Mycetddze. 432 
Mycetaulus. 334 
Mycetobia, 279,280.359, 

2.54 - ., .. 
Mycetobiidz, 280, 359 
Mycetophagitlz, 432 
My~etophagus~ 432 
Mvcet,onhila. 278. 278 
~$cetoph~lidze, 277, 

358,370 
Mycetophilinze, 278 
Mychocerus, 433 
Mycodrosophila, 345 
Mycomyia, 277 
Mvconhara. 319 
M $ c ~ , & ~ u ~ , '  437 
Mycotretus, 432 
Mydza, 320 
Mydzeinz, 320 
Mydaidr~, 297. 362,376 
Mydas, 297,297,362,363, 
375 

Mydasidze, 297 
Myennis, 331 
Myersiidw, 477 
Mygaloinorphz, 555 
Myielaphus, 298 
Myiocera. 31 8 
Myiodactylidw, 187 
Myiodactylus, 187 
Myiodaria, 311 
Myiolepta, 309 
Myiornma, 145 
Myiophanes. 147 
Myiospila, 321 
Mylabrida:, 440 
Mylabris, 439,440, 528 
Mymaridx, 483 
Myndus, 120 
Myobia, 576 
Myocoptes, 574 

Myodaria inferiora, 312 
Myodaria superiora, 311 
Myodina, 330 
Myodites, 439 
Myodochidz, 149 
Myonia, 210 
Myopa, 307 
Myopina, 319 
Myopinze, 307 
Myopsocid~, 99 
Myopsocus, 97,99 
Myrcinus, 90 
Myrientomata, 33 
Myrniacicelus, 446 
Myrmarachne, 561 
Myrmecia, 490 
Myrmecodesmus, 588 
Myrmecolacidze, 469 
Myrmecolax, 469 
Myrmecopterina, 497 
Myrmecothea, 331 
Myrmecomorpha. 352 
Myrmecomorphus, 492 
Myrmecomyia, 331 
Myrmecomyiinsc, 331 
Myrmecophila, 54 
Myrmecophilinsc, 64 
Myrmeleon, 187 
Myrmeleonidze, 187 
Myrrnelconoidea, 183 
Myrmeleontidz, 187 
Myrmele~nt~oid e:t, 183 
Myrmicn, 490,491 
Myrmicinz, 490 
Myrmosa, 500 
Myrmosidz, 500,502 
Myropsis, 5.58 
Myrsidea, 103 
Myscelils, 23.5 
Mysoria, 235 
Mystacides, 194 
Mystalides. 595 
Mystrocnemis, 492 
Mythicomyia, 295,296 
Mythicomyiinm, 296 
Mytilaspis, 130 
Myxodesmus, 588 
Myxosargus, 286 
Myzine, 499 
Myzinidw, 499 
Myzus, 125 

Nabidz, 147 
Nabis, 147 
Naccrda, 437 
Nachaba, 215 

Nwogrcidze, 147 
Nda,  68 
Nallachius, 184 
Nannisolabis, 69 
Nannochorista, 190 
Nannochoristinw, 190 
Nannolene, 596 
Nannolenidw, 596 
Nannophilus, 602 
Nanophyinw, 449 
Nanophyllium, 63 
Napzea, 343 
Napzinze, 343 
Napomyea, 339 
Nasonia, 484 
Nasutitermes, 95 
Nathdis, 236 
Naucoridze, 154 
Naucoris, 154 
Nauphceta, 82 
Naupoda, 331 
Nausibius, 424 
Nausig:tst,er, 308 
Nausigttstrinzc, 308 
Nautarachna, 572 
Neandra, 419 
Neaspilota, 341 
Neatractosom:t, 592 
Neatractosomatidx, 592 
iYebo. ,544 

Nebrobia, 426 
Necrophorus, 409,410,428 
Necroscia, 64 
Neerosciinz. 64 
Nectarina, 497 
Ncdyopus, 589 
Neelida, 46 
Neelus, 46 
Negritomyia, 286 
Nehdlenia, 161 
Neides, 148 
Neitlidz, 148 
Nelipoda, 555 
Ncmastosoma, 554 
P\Temastosornatidz, 554 
Nemastosom:ttoidea, 553 
Neinatocera, 265,347,353, 

369 
Nernatoceropsis, 289 
Nernatophora, 587 
Nematmsc, 474,513 
Nematus, 474 
Nemeobiidsc, 239 
Nerneobiina., 236 
Nemeobius, 239 
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Nemeophila, 219 
Nemestrinidz, 291,361 
Nemestrinin~, 291 
Nemestrinus. 291 
Nemohiinw. b4 
Nemobius, 54 . 
Nemognatha, 439 
Nemonychidz, 449 
Nemonyx, 449 
Nemopalpinac, 271 
Nemopalpus, 271 
Nernophora, 222 
Nemopistha, 183 
Nemopodn, 323 
Nemopodinz, 323 
Nemoptera, 183 
Nemopterella, 183 
Nemopteridze, 183 
Nemopteroidea, 183 
Nernorwa? 316 
Nenioria, 210 
Nemosoma, 419 
Nemostira, 436 
Nemotehis, 286 
Nemotois, 224 
Nemoura, 178 
Nemouridw, 178 
Neoalticomerus, 338 
Neoascia, 309 
Neobisiidw, 540, 
Neobisioidea, 548 
Neobisium, 548 
Neobittacus, 189 
Neocapritermes, 95 
Neocastnia, 203 
Neocastniidw, 203 
Neochauliodes, 179 
Neoconocephalus, 52 
Neocorupira, 270 
Neodiospilus, 481 
Neodiprion, 510 
Neodixa, 273 
Neoempheria, 277 
Neoexaireta, 284 
Neogwus 150 
Neogeophilidz, 602 
Neogeophilus, 6O2 
Neoglaphyroptera, 278 
Neohermes, 179 
Neolecanium, 132 
Neolobophora, 70 
Neolobophoridze, 70 
Neomaskiella, 124 
Neoneurinz, 480 
Neoneurornus, 179 
Neoneurus ,480 

Neonympha, 238 
Neopanorpa, 190 
Neopelomyia, 337 
Neopseustid~, 200 
Neopseustis, 200 
Neopsyllidze, 40.5 
Neorhacodes, 480 
Neorhacod~nz, 480 
Neorhacoditlm, 477 
Neorhynchorephalus, 291 
Neoscutops, 331 
Neosticta, 161 
Neostylops, 470 
Neotermes, 94 
Neotett~x, 55 
Neottiophilidz, 323, 334 
Neottiophil~im, 333, 334 
Neozele, 480 
Nepa, 153, 154 
Nepal, 184 
Nephesa, 120 
Nephila, 560 
Nephoneura, 187 
Nephroceros, 310 
Nephropteryx. 215 
Nephrotoma, 268 
Nepidw, 154 
Nepticula, 221 
Nepticulidz, 221, 242 
Neri~dm, 325 
Neriocephalus, 325 
Nerius, 324, 325 
Nerophilus, 195 
Nerthra, 153 
Nerthr~dz, 153 
Nervijuncta, 280 
Nesiope, 123 
Nesiotinidz, 103 
Nesiotinus, 103 
Nesohasis, 160 
Nesogaster, 69 
Nesogastridz, 69 
Nesomach~lis, 41 
Neuraphes, 428 
Neureclipsis, 194 
Neurigona, 304 
Neur igonina, 304 
Neumann~n, 572 
Neurobasis, 162 
Neuroctena, 327, 328 
Neurocten~is, 145 
Neuromachwrota, 109 
Neurometa, 120 
Neuromus, 179 
Neuronla, 193 
Neuroptera, 181 

Neuroptynx, 187 
Nenrorthrus, 185 
Neurotoma, 472 
Nevermannia, 281 
Nevermanniinse, 281 
Newportia, 600 
Nicagus, 450 
Nicocles, 298 
Nicodamus, 559 
Nicoletia, 42 
Nicoleticlla, 569 
Nicsam, 52 
Nigetia, 220 
Nilio, 435 
Nilionidw, 435 
Nina, 183 
Ninetis, 559 
Nionia. 11 4 

Niponius, 423 
Nirvana, 115, 117 
Nirvanidm. 116. 117 
N ~ s ~ t r a ,  54 
Nitela, 50G 
Nitelida,, 505 
Niteliops~s, 504 
Nit~dula, 419 
N~t~dulidw, 419,431,435 
Nocticola, 78 
Nocticol~dz~, 78 
Noctua, 218 
Noctu~dz, 218, 248, 249, 

250 
Noctumw, 218 
Nodonota, 444 
Nodostoma, 444 
Noeza, 302 
Nogodina, 120 
Nogodrnidz~, 120 
Nola, 219 
Nol~dm, 219, 248 
Nomada, 509 
Nomadidz, 509 
Nonacr~s, 286 
Nonagr~a. 218 
Nopoiulus, 595 
Nops, 557 
Norape, 204 
No~ell~a,  319 
Norell~inw, 319 
Nosotlendridm, 417 
Nosotlendron, 417 
Nosost~cta, 161 
Sotanatolica, 194 
Yotermz, 411 



Nothohlatta, 81 
Nothoblatticlze, 81 
Nothochrysa, 18.5 
Nothomyia, 286 
Nothotrichocera, 267 
Nothra, 292 
Nothybidw, 325 
Notlryhus. 325 
Notiophygid~, 434 
Notiophygus, 434 
Notiothaurna, 190, 191 
Notiothaurnitlze, 191 
Notiphila, 343 
Notiphilidz, 343 
Notiphilinw, 343 
Notophallus, 576 
Notodonta, 211 
Notodontidw, 211, 249 
Notolophus, 218 
Notonaulax, 340 
Notonecta, 153, 153 
Notonectidw, 153 
Notonemoura, 177 
Notoptera, 47 
Notoxus, 439 
Noya, 170 
Nuncia, 552 
Nusa, 299 
Nyctalenlon, 213 
Nycteribia, 346, 346, 352 
Nycteribiidz, 346, 35'2 
Nycterophila, 347 
Nyctibora, 79 
Nvctihoridw. 79 
~$ctohates ,  '436 
Nygmia, 218 
Nymphalidx, 237, 

251,253 
Nymphes, 187 
Nymphidw, 187 
Nymphidion, 187 
Nymphipara, 311 
Nymphula, 216 
Nymphulinx, 216 
Nysius, 149 
Nvsson. 504 

Oarces, 559 
Obalonianus, 553 
Oberea, 441 
Obrimina, 63 
Obrimus, 63 
Obrussa, 221 
Ochledes, 236 
Ochlerotatus, 272 

Ochodwidze, 451 
Ochodwus, 451 
Ochteridze, 153 
Ochterus, 151, 153 
Cchthebius, 414 
Ochtheroidea, 343 
Ochthiphila, 322 
Ochthiphilida:, 329 
Ochyrocera, 559 
Ocnza, 291, 292 
Ocneria, 218 
Ocneriidw, 218 
Ocnophila, 64 
Ocydromia, 301 
Ocydromiinze, 301 
Odagmia, 281 
Odiellus, 553 
Odinia, 338 
Odiniidw, 338 
Odo, 563 
Odonata, 159 
Odontobrac:on, 479 
Odontoceridze, 195, 196 
Odontocerum, 195 
Odontolabis, 450 
Odontomachus, 490 
Odontomantis, 91 
Odontomera, 336 
Odontomyia, 284, 286 
Odontophyes, 472 
Odontopyge, 596 
Odontopygidw, 596 
Odontopygidea. 596 
Odontoxenia, 349 
Odontoxiphidiunl 52 
Odynerus, 497 
(Ecanthinx, 54 
mcanthus, 51. 54 
(Ecetis, 194 
(Eclidius, 119 
(Ecohiidze, 557 
03cobius, 557 
mcophora, 229 
(Ecophoridw, 229,232,246 
(Ecothca, 335,335, 
(Eddea: 301 
(Edaspis, 341 
(Edemagena, 313 
ademera,  437 
(Edemeridw, 437 
mdipoda, 56 
CEdipodinze, 56 
mdosn~ylus, 185 
(Eneis, 238 
(Enochromatidw, 210 
(Enoe, 222 

(Enophila, 222 
(Enophilidw, 232 
(Estridze, 312,366 
(Estrinze, 313 
U3stromyi:t, 313 
astrus, 313,315 
Ogmophasmus, 478 
Ogovea, 551 
Oiclus, 544 
Oinophilidz, 222 
Olbiogaster, 275 
Olethreutes, 226 
Olethreutidw, 226 
Olfersia, 347 
Olfersiinze, 347 
Oliarces, 182 
Oliarus, 120 
Olibrus, 423 
Oliera, 224 
Oligarces, 275 
Oligochwtus, 303 
Oligochrysa, 186,186 
Oligoneura, 91 
Oligoneuria, 170,171 
Oligoneuriidw, 170,173 
Oligoneurus, 480 
Oligonychinz, 84 
Oligonyx, 84, 85 
Oligotoma, 92, 92 
Oligotomidze, 92 
Olina, 337 
Olliffia, 132 
Olpiidw, 550 
Olpium, 550 
Olynthidx, Y2 
Omaliinz, 430 
Omdoptera, 311 
Omma, 422 
Ommatius, 298 
Omomantis, 86 
Omophron, 411 
Omophronid~, 411 
Omosita, 419 
Omphalocera, 215 
Omphalophora, 291 
Omphrale, 294 
Omphralidx, 294 
Omus, 410 
Oncideres, 441 
Oncocephalus, 147 
Oncocerus, 451 
Oncodes, 292 
Oncodesnms, 588 
Oncodidze, 292 
on cod in^, 292 
Oncodocera, 295 
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Oncometopia, 110, 111 
Oncomvia. 307 
Oncon&us, 52 
Oncopeltus, 149 
Oncopodidze, 552, 552 
Oncopsis, 112 
Oncouus. 552. 552 
Oncopyiius, 304 
Oncoxygi:~, 150 
Oneida, 216 
Onesin, 316 
Oniella, 117 
Oniscidx, 535 
Oniscigaster, 172 
Oniscodesmidze, 588 
Oniscodesmus, 588 
Oniscoidea, 534 
Oniscomorpha, 586 
Oniscomyia, 350 
Oniscosorna, 52 
Oniscus, 535 
Onthophagus, 450 
Onulcia, 117 
Onychiura, 45,46 
Onychiuridz, 46 
Onychophora, 532 
Onychotrechus, 152 
Oomropidze, 557 
Oonops, 557 
Ooperipatus, 532 
Oophthora, 486 
Ootetrasticiius, 486 
Oothecaria, 77 
Opatridw, 436 
Opharus, 219 
Ophiogomphus, 164 
Ophion, 482 
Ophionellidzc, 47'7 
Ophionellus, 477 
Ophionyssus, 568 
Ophiucl~us, 117 
Ophrynopus, 472 
Ophyra, 320 
opiinx, 481 
Cpilio, 553 
Opiliones, 551 
Opilo, 427 
Opisthacanthus, 545 
Opisthandria; 585 
Opisthocheiridzc, 592 
Opisthocheiron, 592 
Opisthacosmia, 70 
Opisthocosmiidz, 70 
Opisthopat,us, 532 
Opisthophthalmus, 545 
Opisthoporodesmus, 588 

Opisthoscelis, 132 
Opisthothelze, 555 
Opisthotretus, 588 
Opogona, 222 
Opomyza, 339 
Opomyzidax, 339,352 
Opostega, 221 
Opostegida, 221, 242 
Opsebius, 292 
Opsidia, 316 
Opsiphanes, 238 
Opsolasia, 319 
Opsomantis, 90 
Orasema, 485 
Orchelimum, 52 
Crchesella, 46 
Orchesia, 438 
Orchestina, 557 
Orchestinw, 449 
Orectochilus, 412 
Orectogyrus, 413 
Oreella, 583 
Orellia, 341 
Oreothalla, 301, 302 
Oreta, 221 
Orgamam, 120 
Orgerius, 120 
Orgilus, 480 
Orgyria, 21 8 
Oribata, 570 
Oribatella, 569, 570 
Oribatidze, 570 
Oribatoidea, 569 
Oricia, 210 
Ormenis, 118, 120 
Ormothrips, 76 
Ormyrus, 485 
Ormnyridze, 485 
Ornebius, 54 
Orneodes, 202, 202 
Orneodidze, 202, 243 
Ornithoctonus, 556 
Ornithodoros, 567 
Ornithmca. 347 
Ornithomy~a, 347 
Omithomyiinw, 347 
Ornithopertha, 347 
Ornitliopsylla, 405 
Ornithoptera, 236 
Ornix, 232 
Orobainosoma, 593 
Orobainosornatida, 593 
Orobia, 63 

Oroperipatus, 533, 533 
Orophius, 423, 432 
Orothripidz, 73 
Orothrips, 73 
Orphna:us, 602 
Orphilinzc, 425 
Orphnephila, 273 
Orphnephilidze, 273 
Orphnidw, 451 
Orphnus, 451 
Orsiboe, 597 
Orsodacne, 442 
Orsodacnidw, 442 
Ortalidz, 368 
Ortalididre, 329, 331 
Ortalis, 331 
Orthezia, 127 
Ortheziidz, 127 
Orthoeeratium, 304 
Orthochzcta, 319 
Orthochile, 303 
Orthochordeumella, 593 
Orthocladiinze, 282 
Orthocladius, 282 
Orthoderella, 86 
Orthoderinw, 87 
Orthol.dxma, 552, 554 
Orthoneura, 308 
Orthoperidzc, 431 
Orthoperus, 431 
Orthopleura, 426 
Orthopodomyia, 272 
Ort,l~oporus, 694, 596 
Orthoptera, 48 
Orthorrhapha, 353, 369, 

374 
Orthosia, 218 
Ort,hosoma, 441 
Orthostegana, 345 
Orthotwlia, 229 
Orthotwliidse, 229 
Orussid:e, 472 
Orussus, 472 
Orya, 602 
Orygnm, 326, 327 
Oryidze, 60'2 
Orygminze, 327 
Oryssidze, 472, 513 
Oryssoidea, 472 
Oryssus, 472 
Osca, 288 
Oscinidze, 340 
Oscinis, 340 

Oroniscus, 535 Osmia, 507 
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Osmoderma, 452 
Osmnylidz, 185 
Osmylops, 187 
Osmylus, 185 
Osphya, 438 
Ostomatidz, 419 
Otiocerus, 118, 119 
Othniidze, 435 
Othnius, 435 
Otiorhynchinze, 448 
Otiothops, 559 
Otocryptops, 600 
Otomantis, 91 
Ourococcus, 134 
Oxacis, 437 
Oxus, 572 
Oxybelidze, 50.5 
Oxybelus, 505 
Oxycera, 286 
Oxyehila, 410 
Oxychiris, 452 
Oxychirota, 208 
Oxychirotidz, 202, 21 
Oxycoryninw, 447 
Oxycorynus, 447 
Oxydactylon. 592 
Oxydesmidze, 589 
Oxydesmue, 589 
Oxyethirn, 192 
Oxyhaloa, 82 
Oxyhaloidze, 82 
Oxylabis, 495 
Oxyomus, 451 
Oxyopc~don, 560 
Oxyopes, 560 
Oxyopidw? 560 
Oxyoposis, 86, 571 
Oxyothespinz, 60 
Oxyothespis, 90 
Oxypilinz, 86, 89 
Oxypilus, 86 
Oxyporinw, 430 
Oxyposcus, 97, 98 
Oxyptila, 562 
Oxyptilus, 202 
Oxytelinze, 430 
Oxytclus, 429 
Oxytenidze, 213 
Oxytenis, 212, 213 

Pachybolid~, 595 
Pachyl~olus, 595 
Pachybrachys, 443 
Pachychelonus, 451 
Pachycondyl:~, 490 
Pachydesmus, 590 

Pachygaster, 285 
Pachymantis. 86 
Yachygastrinze, 285 
Pachyloides, 553 
Pachylonlerus, 556 
Pachylomma, 482 
Pachylon~matidze, 477 
Pachymenes, 497 
Pachymerium, 603 
Parhymer~is, 439 
Pachymorpha, 64 
Pachynernat~ls, 474 
Pachyneres, 296 
fachyne~~ra ,  277 
Pachyneuridw, 277 
Pachyneuron, 484 
Pachyophtlialma, 316 
Pachypodidw, 452 
Pachypsylla, 122, 123 
Ytlchypns, 452 
Pachyrrhina, 268, 370,373 
Pachysima, 490 

08 Paohytarsus, 14.5 
Yachythelia, 207 
Pachytroetes. 98 
Pachytylus, 56 
Pactopus, 421 
Pzederinz, 430 
Pagasa, 147 
Palzococcus, 128, 129 
Paboplatyura, 279, 280 
f alzoses, 201, 201 
Palaosetidw, 201 
Palzot,ropicIw, 238 
Palarus, 505 
Paleacrita, 209 
Pdicidae, 68 
Palimpsestia, 211 
Palingenis, 169, 174 
Pahngeniidze, 169, 173 
Palistes, 562 
Palloptera, 336. 337 
Yallopteridz, 336 
Palophus, 64 
Palpares, 187 
Palpatores, 552 
Palpicornla, 414 
Palpig~tcla, 539 
Palpigradi. 539 
Palnirnanidw. 559 
Palpimanus, k59 
Pnlpinida, 553 
Palpomyia, 282, 356, 357 
Paltostoma, 269, 270 
Pnltostomatinw. 270 
Pambolinw, 476 

Pambolus, 479 
Pammeg~sch~a, 476 
Pammene, 226 
Pamphaginz, 57 
Pamphagus, 57 
Pamphlla, 236 
Yampl~lll~dze, 472, 511 
Pamphilinze, 236 
Pamph~lms, 472, 510 
Panacris, 285 
Pancaba, 231 
Panchzetothripidz, 74 
Panchztothrips, 74 
Panchlora, 82 
Panchlonda, 82 
Pandemls, 226 
Pandinus, 544, 545 
Pandora, 322, 324 
Pandorma., 322 
Panesthis, 80 
Panesthnda, 80 
Pangzeus, 151 
Pangonla, 289 
Pangoniin~,  289 
Pan~scomima, 498, 399 
Panisus, 571 
Panopmze, 292 
Panops, 292 
Panorpa, 190, 190 
Panorpatze, 189 
Panorpldse, 190 
Panor pma, 189 
Panorplnz. 190 
Panorpodes, 190 
Pantaln, 164 
Pantarbes, 295 
l'antocl~s, 495 
Pantoglapha, 216 
Pantophthalmidze, 286 
Pantophthalmus, 286, 287 
Panur gica, 91 
I'anurgldze, 508 
Panurg~nus, 50s 
Psnurgus, 508 
Papll~o, 236, 287 
P ap~hon~dze, 236, 252 
Papiliono~dea, 235 
I'apiriidze, 46 
Papirius, 46 
Parablepharis, 87 
Parabuthus, 545 
Paracdobata, 325 
Paracladura, 266, 267 
Paiaclemens~a. 222 
Paraellus, 303 
Paracodrus, 501 
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Paracosmia, 70 
Paracrias, 487 
Paradermaptera, 66 
Paradorydium, 113 
Paradrapetes, 421 
Paradryinus, 493 
Paradyschiria, 352 
Paragaleodes, 547 
Paragia, 496 
Paragryllacris, F3 
Paragus, 309 
Paraiulus. 694, 595 
Parajapyx, 41, 43 
Paralamyctes, 600 
Paraleyrodes, 1'24 
Paralimna, 343 
Paralispa, 215 
Parallelornma. 315, 319 
Paralogistis, 231 
Paramacronyollia, 316 
Paramacronychiinw, 316 
Paramadiza, 345 
Paramasaris, 496 
Paramesius, 491 
Paramyin, 345 
Pa,randra, 419 
Parandridz, 419 
Parancuroptera, 159 
Paranthompza, 339 
Parantl~rene, 203 
Parantissa, 286 
Paraperipi~tus, 532, 533 
Parapsinota, 344 
Parapsyllus, 406 
Pararctophila, 309 
Parascutigera, 599 
Parasemia, 219 
l'arasemidalis, 182 
Parasimulium, 281 
Parasita, 104 
Parasitidle, 568 
Parasitina:, 568 
Parasitoidea, 567 
Parasitus, 568, 569 
Parasparatta, 69 
Parasphzria, 82 
Paraspiniphora, 305, 305 
Pamstenopsyche, 192 
Parastylops, 469, 470 
Paratettix, 55 
Paratiphia. 299 
Paratoxopoda, 323 
Paratrioza, 123 
Paratropididw, 556 
Paratropis, 556 
Paravanones, 553 

Parcelyphus, 326 
Pardosa, 561 
Parechiniscus, 583 
Parectatosoma, 63 
Parectopa, 232 
Parepiscopus, 87 
Paria, 444 
Parisolabitlz, 68 
Parisolabis, 68 
Parlatoria, 131 
Parlatoriinw, 131 
Parnara, 236 
Parnassiidw, 236, 252 
Parnassius, 236 
Parnidz, 41 8 
Parnopes, 493 
Paromalus, 423 
Paropia, 114. 115 
Paropiidw, 114 
Parornix, 232 
Parorga, 602 
Partnunia, 571 
Parydra, 342, 343, 368 
Pasimachidw, 41 1 
Pasitcs, 509 
Paskia, 152 
Passalidw, 449 
Passdoecus, 505 
Passandra. 424 
Passandridw, 424 
Paurocephala, 122, 123 
Pauropoda, 583 
Pauropodida, 584 
Pauropsylla, I"3 
Pauropsyllinze, 123 
Pauropus, 584, 584 
Paussid:~, 408 
Paussoidea, 408 
Paussus, 408 
Paxylomma, 482 
Paxylommatina, 482 
l'azius: 189 
Pectinophora, 227 
Pediasiomyia, 316 
Pedicia. 268 
Pediciinz, 268 
Pedicinus, 105 
Pediculitlz, 105 
Pediculoides, 573, 573 
Pediculus, 105, 105 
Pedilida, 439 
Pedilophorus, 417 
Pedilus, 439 
Peclinomma, 492 
Pedipalpi, 540 
Pedipalpida, 540 

Pegomyia, 319, 367, 367 
Pegomyiinw, 319 
Pelastoneurus, 303 
Pelecinella, 485 
Pelecincllida, 485 
Pelecinidz, 49'2, 514 
Pelecinus, 492,493 
Pelecocera, 308 
Pelecoceratinle, 308 
Pelecorhynchinw, 288 
Pelecorhynchus, 288 
Pelccotoma, 438 
Pelecotomoides, 439 
Peleteria, 318 
Peletophila, 336 
Pelidnota, 452 
Pelina, 343 
Pelitnus, 552 
Pellenes, 561 
Pelmatops, 341 
Pelobiida, 410 
Pelobius, 410 
Pelocoris, 154 
Pelogonidze, 153 
Pelogonus, 153 
Pelomyia, 337 
Pelomyza, 327 
Peloniurn, 426 
Pelopia, 282 
Pelopiinre, 282 
Pelopceue, 503 
Pelops, 570 
Pelorempis, 272 
Peloridiidz, 134, 152 
Peloridium, 134, 152 
Peltacanthina, 331 
Peltastica, 425 
Peltis, 419 
Peltodytes, 410 
Pemphegostola, 203 
Pemphigella, 126 
Pemphigus, 126 
Pemphredon, 505 
Pemphrcdonidw, 505, 506 
Penguistus, 352 
Penicillidia, 346, 352 
Pentachdocera, 470 
Pentacladus, 99 
Pentacora, 146, 146 
Pentagenia, 170 
Pentagrammaphila, 470 
Pentaneura, 282 
Pentaphlebia, 162 
Pentarthron, 486 
Pentastomida, 579 
Pentastomum, 580 



Pentatoma. 151 
Pentatomidze, 151 
Pentatornoidea, 150 
Penthe, 438 
Penthesilea, 309 
Penthetria, 275 
Pentheus, 534 
Penthimiida~, 112 
Penthoptera, 268 
Pentozocera, 470 
Peodes, 304 
Peoria, 215 
Pepsis, 497 
Perasis, 298 
Perdita, 508 
Perga, 474 
Pergidw, 474, 513 
Peribalus, 151 
Pericambala, 596 
Pericarnbalidw, 596 
Pericoma, 271, 271 
Pericomitla:, 69 
Pericomus, 69 
Pericopidic, 217, 250 
Peridontodesmidzc, 588 
Peridontodesmus, 588 
Peridromia, 217 
Perientomidw, 98 
Perientomum, 97, 98 
Periglisclirus, 567 
Peringueyomyina, 266 
Perilampitla:. 486, 514 
Perilampus, 486, 487 
Perilestes, 161 
Perilitus, 481 
Perimede, 233 
Periommutus, 445 
Peripatidw, 533 
Peripatina, 5'33 
Peripatoides, 532, 533 
Peripatoidinic, 532 
Peripatopsidze, 532 
Peripatopsinze, 532 
Peripatopsis, 53'2, 533 
Peripatus, 533, 633 
Periplaneta, 78, 78 
Periplanetinz, 78 
Periscelidze, 331 
Periscelis, 331 
Perisjerola, 494 
Perisphzria, 82 
Perisphzeriidae, 82 
Peritheates, 270 
Perittia, 230 
Perkinsiella, 119 
Perla, 176, 177 

Perlamantinw, 84 
Perlamantis, 84 
Perlaria, 176 
Perlidze, 176, 178 
Perlodidz, 176 
Peronea, 226 
Perophora, 213 
Perophoridze, 213 
Perreyia, 474 
Perreyidw, 474 
Perrisia, 265 
Peruda, 148 
Peta.lura, 165, 164 
Petduridz, 164, 167 
Petaurist,a, 267 
Petw~ristidze, 267 
Pet,iolat,:t, 472 
Petria, 435 
Petriidz, 435 
Petrobius, 42 
Petrorossia, 295 
Pettalus, 551, 552 
Peucetia, 560 
Pezomyia, 351 
Phzcgoptera, 219 
Phzenacantha, 148 
Phzenocarpa, 477 
Phzenocephalidse, 431 
Phzenoeeph>~ll~s, 431 
Phwnomeridze, 452 
Phznomeris, 452 
Phwnopri:~, 491 
Phwnoserphus, 492 
Phzeochrous, 451 
Phzeotlesmus, 589 
Phzeophasrna, 64 
Phzeophyllac:ris, 54 
Phzeoses, 222 
Phalaeridz, 423 
Phducrocera, 268 
Phalacrus, 423 
Phdwnoides, 219 
Phala:noiditla:, 219 
Phalangida, 551 
Phalangiidze, 552, 553 
Phalangioidea, 553 
Walangiam, 553 
Phalangocles, 553 
Phalangodidze, 553 
Phalangopsis, 54 
Phalera, 211 
Phalonia, 227, 247 
Phaloniidze, 227, 245 
Phanzeus, 450 
Phaneroptera, 50 
Phaneropterina:, 50 

Phanerotoma, 481 
Phantia, 120 
Phanurus, 494 
Phaonla, 320 
Waonlmz, 320 
Phara, 289 
Pharmac~s, 227 
Pharnac~a, 65 
Pharyngomyla, 313 
Phasgonophora, 485 
Phasgonura, 52 
Phasgonur~dz, 50 
Phasgonur~na, 52 
Wasndic, 318 
Phasma, 64 
Phasmat~dze, 63 
Phasmatm~,  64 
Phasmatodea, 30, 61 
Phasmato~dea, 61 
Phasm~da, 61 
Phasmodea, 61 
Phasmodes, 53 
Phasmod~dic, 53 
Phasmo~dea, 61 
Phassus, 201, 201 
Phatnoma, 142 
Phe~dole, 490 
Phrl~ster, 423 
Phenacasp~s, 130 
Phenacoccus, 134 
Phenacoleach~a, 132 
Phenacoleachndze. 132 
Phenacopor~ls, 588 
Phenes, 164 
Phengod~dze, 431 
Pheomant~s, 90 
Pherbell~a, 328 
Ph~balosom~nw, 64 
Phld~ppus, 561 
Phrlandes~a, 102 
Ph~lanthldz, 505 
Ph~lanthus, 505 
Ph~lharmostes. 451 
Ph~lod~cus, 298 
Ph~lodromus, 562 
Pb~lonthus, 429 
Ph~lopotam~tlw, 195 
Ph~lopotamus, 192, 196 
W~lopotam~tlz ,  192 
Ph~loptendz, 103 
Phllopterus, 102, 103 
Ph~lorus, 270 
Phllosam~a, 213 
Phlloscra, 534, 535 
Phllotarsus, 99 
Phllpota, 292 
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Philpotinw, 292 
Philygria, 343 
Phisis. .52 
Phlebbnotus, 79 
Phlebotominz, 271 
Phlebotomus, 271, 271 
Phlegethontius. 208 
Phlepsius, 114 
Phlcrobiinw. 430 
~hlceochariA:e, 430 
Phleothripidw, 76 
Phlu~othrips. 76 
Phlceotryia, 438 
Phlugis, 52 
Phlyctwnia, 216 
Phobetinus, 559 
Phohetron, 207 
Ph~nicococcus, 127 
Pholcidrp, 559 
Pholcus, 559 
Pholeomyia, 345 
Pholisora, 235 
Pliora, 305 
Phorantha, 318 
Phoraspidid~, 79 
Phoraspis, 70 
Phorbin, 319 
Phoridw, 305, 350, 364 
Phorinw, 305 
Phormin, 314 
Phormiinw, 314 
Phorocera, 318 
Phorodon, 125 
Phorodonta, 278 
Phortica, 345 
Phorticinz, 345 
Photodes, 99 
Photina, 86 
Photlnina), 86, 87 
Photinus, 431 
Photopsis, 500 
Photuris, 431 
Phragmatwria, 206 
Phreatoicid~, 534 
Phreatoicoidea, 534 
Phreatoicopsis, 534 
Phreatoiciis, 534 
Phrixothrix, 431 
Phronia, 278 
Phryacaees, 491 
Phryganea, 193 
Phryganeidz, 192, 193 
Phryganidia, 207, 210 
Phryganoidea, 191 
Phryne, 275 
Phryneidz, 275 

Phrynichinzp, 542 
Phrynichus, 542 
Phrynidrp, 542 
Phrynus, ,542 
Phtheochroa, 227 
Phthinia, 278 
Phthiracarus, 570 
Pthiraptera, 104 
Phthiria, 296 
Phthiriidw, 105 
Phthiriinrp, 296 
Phthiripedicinus, 105 
Phthirius, 105, 105 
Phthorimwa, 228 
Phyciodes, 238 
Phycita, 21.5 
Phyc i t in~ ,  215 
Phycodromia, 327 
Phycodromidw, 327 
Phyrus, 294 
Phylliidz, 63 
Phyllipsocidw, 98 
Phyllipsocns, 98 
Phyllium, 62, 63 
Phyllobznus, 426 
Phyllobrostis, 223 
Phylloceridw, 428 
Phyllocerils, 428 
Phyllocnistidz, 223, 230 
Phyllocnistis, 223 
Phyllocoptes, 565 
Phyllocrania, 87 
Phyllodromia, 79 
Phyllodromiidw, 79 
Pliylloinis, 194 
Phyllomimus, 51 
Phyllomyxa, 345 
Phyllonoryrter, 232 
Phyllophaga, 416, 437, 

451,528 
Phyllophora, 51,51 
I'hyllophorina~, 51 
Phylloporia, 222 
Phyllorheithrus, 193,194 
Phyllorycter~tlab, 232 
Ph yllotorna, 510 
Phyllotominm, 51 1 
Phylloxertt, 125,127,127 
Phvlloxeridw. 127 

Physiostreptidze, 597 
Physiostreptus, 597 
Physocephnla, 307,307 
Physoglenes, 559 
Physokermes, 132 
Physopelta, 150 
Physopoda, 72 
Physothrips, 74 
Phytalmia, 332 
Phytalmiidw, 332 
Phytalmodes, 330,332 
Phyto, 317 
Phytodecta, 443 
Phytomyza, 339,339 
Phytophaga, 275,413,471 
Phytorptid;~, 565 
Phytoptus, 565 
Pialeoidea, 292 
Piara, 331 
Pirobia, 576 
P~eltania, 350 
Pieridz. 236 
Pieris, 236 
Piersigia, 571 
Piesina, 141, 142 
Piesmid~,  142 
Piezura. 320 
~ i~meophorus ,  573 
Pigritia, 232 
Pilolebertia, 572 
Pimeliidz, 436 
Pinconia, 206 
Pineinz, 126 
Pincodes, 126 . 
Pineus, 126 
Pinna,spis, 130 
Pinophilina:, 430 
Pinotus, 450 
Piona, 572 
Piophila, 334 
Piopbilitlw: 334, 368 
Piophilosoma, 341 
Pipina, 308 
Pipunculidz, 310, 364 
Pipunculus, 310, 310, 364, 

365 
Pirata, 561 
Pirates, 147 
Pisaura. 561 

~h;locentro&, 196 Pisauridw, 561 
Phyma, 120 Pison, 504 
Phymaphora, 416 Pisonopsis, 504 
Phymata, 147 Pissonotus, 119 
Phymatidz, 147 Pityogenes, 445 
Phymatodes, 441 Pityophthorus, 445 
Phymatostetha, 111 Plagiodera, 443 



Plagioneurinw, 303 
Plagioneurus, 303 
Plastoceridw, 428 
Plastocerus, 428 
Plastosciara, 278 
Plata~nodes, 296 
Plataspitlz, 150 
Plataspididz, 150 
Plataspis, 150 
Plateumaris, 441 
Plathernis, 166 
Plator, 561 
Platoridic, 561 
Plat,ybrachys, 121 
Platybracon, 478 
Platycerus, 450 
Platychirus, 309 
Platyenernidze, 161 
Platycnernis, 161 
Platydasoylhs, 418 
Platydema, 436 
Platydesmidze, 597 
Platydesmnus, 694, 597 
Platygaster, 494 
Platygastridw, 494, 501 
Plea, 134, 154 
Plebejus, 239 
Plebejidz, 239 
Plccia, 275, 276 
Pleciinze, 275 
Plectoptern, 81, 169, 176 
Plectreurys, 559 
Plectrocnemin, 194 
Pleidze, 134, 154 
Pleistodontes, 483 
Plenoculus, 505 
Pleocoma, 451 
Pleocomidze, 451 
Pleonaraius, 589 
Pleisocera, 295 
Plethochxta, 319 
Plethogenesia, 169 
l'leurota, 229 
Plicatoperipatus, 533 
Plodia, 215 
Ploiaria, 147 
Ploiariidze, 147 
Plumariidze, 497 
Plurnarius, 497 
Plusiidw, 218 
Plusiocampa, 44 
Plusiotis, 452 
Plutella, 229 
Plutellidze, 228, 229 
Pneurnonyssus, 568, 569 
Pneumora, 56 

Pneumoridre, 56 
Pnyxia, 348, 349 
Poaphilus, 603 
Pococera, 216 
Pococerinw, 216 
Podabrus, 431 
Podagrion, 485 
Podaliriidze, 508 
Podalirius, 508 
Podisma, 57 
Podisminz, 57 
Podisus, 151 
Podocera, 331 
Podolestes, 162 
Podopidze, 150 
Podops, 150 
Podura, 46 
Poduridw, 46 
Pcccilocapsus, 145 
Pcccilocoris, 150 
Pacilographa, 328 
Pc~cilomigas, 556 
Pogonomyia, 320 
Pogonomyrmex, 490 
Pogonosoma, 299 
Pogonostoma, 410 
Pogonota, 31 9 
Platylabia, 68 
Platylabiida:, 68 
Platymetopius, 114 
Plat,yna, 285 
Platyornopsis, 441 
Platypalpns, 301, 302 
Platyparea, 341 
Plat,ypedia, 108 
Platypeza, 310, 310 
Platypezidz, 310, 364 
Platyphora, 305, 350 
Platyphorin~, 305 
Platypodidze, 445 
Plat,ypsyllidw, 427 
Platypsyllus, 422. 427 
Platyptilia, 202, 202 
Platypus, 445, 445, 446, 

448 
Platypygus, 296 
Platyrhacidz, 590 
Platyrhacus, 590 
Plittyrrhinidze, 449 
Platysamia, 213 
Platysoma, 423 
Platystoma, 331 
Platystomatidze, 331 
Platystornatinz, 331 
Platystomidze, 449 
Platyura, 280 

Platyuridw, 280 
Polia, 218 
Poliaspis, 130 
Poliinz, 218 
Poliocheridz, 543 
Polistes. 497. 498 
Polistinze, 497 
Polistomorpha, 485 
Pollenia, 316, 317 
Polleniina, 316 
Polphopeza, 324 
Polyaspis, 568 
Polybia, 497 
Polybsinw, 497 
Polybioides, 497 
Polybothrus, 600 
Polycentropodidze, 194, 

1 U5 
~oiyFentropus, 194 
Polycestinw, 420 
Polychrosis, 226 
Polyconoceras, 596 
Polyctenes, 153, 154 
Polyctenidze, 154 
Polydesrnidw, 588 
Polydesrnidea, 587 
Polydesmoidea, 587 
Polydesmus, 588, 589 
Polygnotus, 494 
Polygonarea, 603 
Polygonia, 238 
Polylepis, 590 
Polylcpta, 277 
Polymitarcidw, 170, 173 
Polymitarcys, 170, 174 
Polynema, 483 
Polyphaga, 82, 408 
Polyphagida:, 82 
Polyphylla, 451 
Polyplax, 105 
Polypleotropus, 194 
Polyploca, 21 1 
Polyplocid;c, 211 
Polypoda, 532 
Polyrhachis, 489 
Polyspila, 443 
Polyspolota, 89 
Polystmchotes, 185 
Polystccchotidze, 185 
Polythoridz, 16'2, 165 
Polyxenidze, 585 
Polyxenus, 585 
Polyzoniidre, 597 
Polyzoniurn, 597 
Polyzosteria, 78 
Pompilidze, 497 
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Pompilus, 497 
Pomposa, 62, 64 
Ponera. 490, 491 
Ponerinze. 490 
Ponjadia, 215 
Pontania, 474 
Pontia, 236 
Pontomyia, 347, 349 
Popa, 86 
Popillia, 452 
Poratophilus, 596 
Porcellio, 534, 535 
Porina, 201, 
Porismus, 185 
Porocephalidze, 581 
Porocephalinw, 581 
Porocephdus, 581 
Porohalacarus, 570 
Porsenus, 334 
Porthetria, 218 
Potamanthidz, 170, 173 
Potamanthodes, 170 
Potamanthus, 170, 174 
Povilla, 170 
Praon, 482 
Praos, 70 
Prebistus, 63 
Prenolepis, 489 
Presibylla, 89 
Preta, 117 
Prexaspes, 64 
Prionapteryx, 215 
Prionellus, 275 
Prionida:, 441 
Prionocyphon. 416 
Prionopeltis, 589 
Prionopetalum, 596 
Prionoxystus, 205, 206 
Prionus. 440 
Prisopus, 64 
Prista, 289 
Pristaulacus, 476 
Pristocera, 494 
Privesa, 121 
Prorecidochares, 341 
Prochilidw, 50 
Prochilus, 50 
Prochyliza, 334 
Prociphilus, 126 
Procladius, 282 
Proconia, 111 
Proconiidw, 111 
Procris, 207 
Proctacanthus, 298 
Proctotrypes, 492 
Proctotrypidz, 492 

Procubitermes, 95 
Procyrnpiutus, 145 
Prodicus, ,591 
Prodida, 562 
Prodidomidze, 562 
Prodidomus, 562 
Prodoxidze, 222, 241 
Prodoxus, 222, 241 
Projapygidw, 44 
Projapyx, 44 
Prolabia, 69 
Prolammonyx, 60'2 
Prolimacodes, 207 
Promachus, 64, 298, 363, 

363 
Promiopteryx, 90 
Pronuba, 222 
Propt~alangopsidze, 53 
Prophalangopsinze, 50 
Prophalangopsis, 50 
Propocera, 286 
Propomacrus, 452 
Propsocus, 99 
Propyragra, 67,68 
Prorates, 296 
Proreus, 69 
Prosacantha, 494 
Prosarthria, 55,55 
Proscopia, 55 
Proscopiidz, 55 
Prosirnuliinze, 281 
Prosimulium, 281 
Prosomera, 64 
Prosopididw, 507 
Prosopis, 507 
Prosopistorna, 173,174 
Prosopistomatidz, 171, 

173 
Prosopochrysa, 284 
Prosopochrysinze, 284 
Prosotropis, 119 
Prosparatta, 69 
Prostemmiulus, 593,594 
Protapteron, 40 
Proteinina. 430 
Protenor, i48 
Protenthes, 282,357, 

357 
protirandria, 585 
Proterhinidw, 444 
Proterhinus. 444.448 

Proteropoidei, 481 
Proterops, 481 
Protobiella, 186 
Protocalliphora, 314 

Prototlermaptera, 66 
Protogyropus, 102 
Protohermes, 179 
Protolophora, 570 
Protolophus, 637 
Protoneura, 161 
Protoneuridw, 161, 165 
Protoparce, 208 
Protophormia, 314 
Protoplasa, 266, 266 
Protoplectron, 187 
Protopsychidz, 213 
Protosialis, 180 
Protothemira, 323 
Prototheora, 201 
Prototheoridw, 201 
Protracheata. 532 

~ ~ - -  

Protzia, 571 
Protziidz, 571 
Psacaphora, 233 
Psalidz, 68 
Psalidia, 288 
Psalididz. 68 
Psalidiidz, 448 
Psalis, 68 
Psallus, 145 
Psammobius, 451 
Psammochares, 497 
Psammocharidw, 497, 501 
Psarinz, 308 
Psarus, 308 
Psechridw, 558 
Psechrus, 558 
Psectra, 184 
Psednura, 56 
Psednurinw, 56 
Psegmonmla, 285 
Pselaphidz, 415 
Pselaphus, 415 
Pselapognatha, 585 
Psen, 505 
Psenidz, 505 
Psenobolus, 478 
Psephenidw, 427 
Psephenops, 427 
Psephenus, 427 
Psephiocera, 285 
Pseudagrion, 161 
Pseudatrichia, 294 
Pseudechiniscus, 583 
Psedectobia, 79 
Pseudisolabis, 68 
Pseudochelidnra, 70 
Pseudoclididz, 592 
Pseudoclis, 59'2 
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Pseudococcidz, 134 
Pseudococcus, 134 
Pseudocorylophidw, 434 
Pseudocryptops, 600 
Pseudodatames, 63 
Pseudodinia, 329 
Pseudofcenus, 476 
Pseudogametes, 313 
Pseudogametinze, 313 
Pseudohazis, 213 
Pseudohydryphantes, 571 
Pseudohydryphantidze, 

571 
Pseudolfersia, 346 
Pseudornantis, 90 
Pseudomasasis, 496 
Pseudomeryle, 62 
Pseudomesophalia, 444 
Pseudomilichia, 345 
Pseudomiopteryginz, 87 
Pseudomiopteryx, 87 
Pseudomopidze, 79 
Pse~idomops, 79 
Pseudomorpha, 409 
Pseudomorphidze, 409 
Pseudomusonia, 84 
Pseudomyrma, 490 
Pseudomyrminw, 490 
Pseudonannolene, 596 
Pseudonannolenida:, 596 
Pseudonirvana, 1 17 
Pseudopachymenis, 440 
Pseudophza, lB2 
Pseudophyllinz, 51 
Pseudophyllus, 51 
Pseudopomyxn, 344 
Pseudopyrochroa, 439 
Pseudorhynchota, 104 
Pseudoscorpiones, 548 
Pseudoscorpionida, 548 
Pseudosperchon, 571 
Pseudospirobolell~~s, 595 
Pseudostenopsyche, 192 
Pseudostigmn, 162 
Pseudostigmatidz, 16'2, 

165 
Pseudotephritis, 331 
Pseudotorrenticola, 572 
Pseudotremia, 502 
Pseudoxenos, 470 
Pseudoxyops, 86 
Pseudoxypilus, 86 
Pseudoyersinia, 90 
Psiathalassius, 297 
Psila, 339,340 
Psilidz, 339 

Psilinw, 340 
Psilocewhala. 294. 362. 

376,276 ' 

Psilochorema, 193 
Psilochorus, 559 
Psilocurus, 298 
Psiloderces, 559 
Psilonyw, 298 
Psilopa, 343 
Psilopinw, 343 
Psiloplagia, 335 
Psilopodinze, 303 
Psilopodinus, 302,303 
Psilopsocus, 99 
Psiloptera, 419 
Psilosciara, 278 
Psilota, 308 
Psilotreta, 195,196 
Psithyrus, 507 
Psocidw, 99 
Psocinella, 98 
Psocoptera, 96 
Psocus, 97, 99 
Psoquilla, 98 
Psorophora, 272 
Psoquillidze, 98 
Psoroptes, 574 
Psychidze, 207, 227, 239, 

245 
Psychoda, 271, 356, 370, 

--', 
d l 6  

Psychodidz. 271,349,356 
373 

Psychodmze, 271 
Psychomyia, 194 
Psychomyndz, 194, 195 
Psychophams, 184 
Psychopsella, 184, 184 
Psychopsida, 184 
Psychopsis, 184 
Psylla, 123 
Psylhda, 122 
Psyll~nze, 123 
Psyllomyia, 305, 350 
Psylloneura, 98 
Ptectlcus, 286 
Pterelllpws, 347, 352 
Pternaspatha, 281 
Pterocalla, 330, 331 
Pterocall~dz, 331 
Pteroch~lus, 497 
Pterocolmz, 447 
Pterocolus, 447 
Pterocornma, 125 
Pterodectes, 574 
Pterodela, 99 

Pterodontia, 291, 292, 
292 

Pterolichus, 574 
Pteromalidac, 484, 488 
Pterornalus, 484, 484 
Pterombridte, 499 
Pterombrus, 499 
Pteromicra, 328 
Pteronarcida, 176, 178 
Pteronyarcys, 176 
Pteronidea, 474,610,510 
Pteronns, 474 
Pterophoridz, 202, 249 
Pterophorus, 202,202,217 
Pteroptinze, 567 
Pt,eroptus, 567 
Pterorthochztes, 451 
Pterostichus, 410 
Pterythysanidz, 221 
Pterothysan~is, 220, 221 
Pterygida, 70 
Pterygophoridw, 474 
Pterygophorus, 474 
Pterygosoma, 575 
Ptiliidze, 433 
Ptilium, 433 
Ptilocera, 285 
Ptilodexia, 317, 318 
Ptilonyssus, 567 
Ptilosphen 325 
Ptinella, 433 
Ptinida:, 427 
Ptinobius, 486 
Ptinus, 427 
Ptiolina, 201 
Ptochoryctis, 228 
Ptychopoda, 210 
Ptychoptera, 267, 267 
Ptychopteridz, 266, 356, 

272 
~tychopterinze, 267 
Ptyelus, 111 
Pucnoscellus, 82 
Pulex, 405,628 
Pulicidz, 405 
Puliciphorn, 306, 350 
Pnliciphoridw, 306 
Pulvinaria, 132 
Pupipara, 311,345 
Purex, 69 
Pycnogaster, 53 
Pycnoglossa, 319 
Pycnopogon, 298 
Pycnothele, 555 
Pycnothelidse, 555 
Pycnotropis, 590 
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Pygidicrana, 68 
Pygidicranales, 66 
Pygodicranitlz, 68 
Pygidicranoitlea, 66 
Pygirhynchinze, 63 
Pygirhyncbus, 63 
Pygodon, 595 
Pygostolus, 481 
Pygothripidm, 76 
Pygothrips, 75, 76 
Pyragra, 68 
Pyragridze, 68 
Pyragropsis, 68 
Pyralididz, 204,214, 
Pyralidinze, 215, 216 
Pyralis, 215 
Pyrameis, 238 
Pyrausta, 216 
Pyraustinz, 216 
Pyrellia, 321 
Pyrgidz, 236 
Pyrgo, 443 
Pyrgomantis, 87 
Pyrgornorpha, 57 
Pyrgomorphina, 57 
Pyrgota, 330, 330 
Pyrgotid:~, 330 
Pyrgus, 235 
Pyrilla, 118, 121 
Pyrochroa, 439 
Pyrochroidze, 439 
Pyroderces, 232 
Pyrodes, 441 
Pyromorpha, 204 
Pyromorphidw, 204, 

249 
Pvronhmnn. 309 

Pirops, 119' 
Pyrrhocoridze. 150 
Pyrrhocoris, 150 
Pyrrhopyge, 235 
Pyrrhopygim~, 235 
Pyrtaniinze, 298 
Pyryganeitlz. 196 
Pythamidw, 117 
Pythamus, 115, 117 

Ranatra, 153, 154 
Raphidia, 181, 181 
Raphidiidze, 181 
Raphidiodea, 180 
Raphiglossa, 496 
Raphiglossinze, 496 
Raphiochzeta, 317 
Raphiptera, 215 
Rapisma, 182 
Ratarda, 206 
Ratjardid=, 206 
Ravinia, 316 
Recurvaria, 227 

243 Reduviidze, 147 
Reduvioidea, 145 
Reduviolus, 147 
Reduvius, 146, 147 
Reichertella, 276 
Reighardia, 580 
Reighardiinw, 580 
Renocera, 328 
Reticulitermes, 94, 95 
Retinia, 226 
Retinodiplosis, 353,355 
Rhabdophaga, 275 
Rhabdopselaphus, 296 
Rachicerinw, 289, 374 
Ithachicerus, 275,283,289, 

374 
Rhachidomorpha, 588 
Rhacodesmidm, 588 
Rhacodesmus, 588 
H.hadalidx:, 429 
Ithadahis, 429 

208, Rhadinopsylla, 405 
Rhadinus, 298 
Rhagn.dochir, 92,92 
Rhagidia, 575,576 
Rhagigaster, 499 
Rhagio, 290,290 
Rhagionidw, 290,362 
Ithagiurn, 441 
Rhagodes, 547 
Rhagoletis, 341 
I<hagophthalmidz, 43 1 
I~.hagophthalmus, 431 
Rhagovelia, 152 
H.hammatonoda. 51 

- ,  

Quedius, 429 

Rmcius, 561 Rh:tnis, 432 
Raillietiella, 580, 580 Rhantus, 411 
Raillietiellidze, 579. 680 Rhanhidolabis. 268 , , 
Ramila, 214 Ithstphidophori, 50 

Rhaphidophorinze, 50 
Rhaphidorrhynchus, 447 
H.haphignathidm, 576 
Rhaphignathus, 576 
Rhaphiinze, 304 
Rhaphiocera, 286 
Rhaphioceratinre, 286 
Rhaphiochzetinze, 317 
Rhaphiomydas, 294 
Rl~aphiorrhynchus, 286 
Rhaphium, 304 
Rhegmoclema, 276 
Rheomantis, 90 
Rheumatobates, 152 
Rhicnoessa, 337 
Rhignogastra, 542 
Rhineia. 309 
Rhingio~sis, 286 
Rhinia, 314 
Rhiniinze, 314 
Rhinocola, 123 
Rhinocricidz. 596 
Rhinocricus, 589, 594, 596 
lthinocypha, 163 
Rhincestrus, 313 
Rhinoinacer, 449 
Rhinomacerida, 449 
Rhinophora, 317 
Rhinophoride, 317 
Rhinoplus, 481 
Rhinopsis, 503 
Rhinopsylla, 123 
Rhinotermes, 95 
Rhinoterrnititlze, 95 
Rhinotora, 325, 326, 338 
lthinotoridz, 325, 338 
Rhiodinidze, 239 
Rhipicephalus, 566 
Rhipicera, 4'25 
Rhipiceratidze, 425, 428 
Rhipiceridz, 425 
Rhipidia, 268 
Rhipidius, 439 
Rhipidoceridz, 425 
Rhipidothrips, 73 
Rhipiphoridze, 438, 439, 

452 
Rhipiphorus, 439 
Rhipiptera, 467 
Rhipipteryx, 54 
Rhithrogena, 172 
Khizococcus, 133 
Rhizoglyphus, 574 
Ithizophagidze, 419, 436 
Rhizophagus, 419 
Rhodacarus, 569 
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Rhodesiella,, 345 
Rhodites, 483 
Rhodoneura, 214 
Rl~ccnanthus, 170 
Rhogadinze, 479 
Rhogas, 478,479 
Rhoicinus, 560 
Rhopalidiinze, 497 
Rhopalocampa, 23.5 
Rhopalocera, 201 
Rhopalodontus, 432 
Rhopalomera, 325 
Rhopalomeridz, 325 
Rhopalorneris, 587 
Rhopalosiphum, 125 
Rhopalosoma, 499 
Rhopalosomatidz, 476, 

499,514 
Rhopalosyrphus, 308 
Rhopalum, 506 
Rhopobota, 226 
Rhotana, 119 
Rhyacionia, 226 
Rhyacophila, 193 
Rhyacophilidz, 193, 195 
Rhymbus, 434 
Rhymosia, 278 
Ithynchitinz, 447 
Rhynchocephdus, 291, 

297 
Rhynchodexia, 318 
Rhyncolophidw, 576 
Rliyncholophus, 576 
Rhyncophora, 413 
Rhynchoprionidz, 407 
Rhynchoproctus, 596 
Rhynchota, 106, 140 
Rhyncomyia, 314 
Rhyncophoridz, 449 
Rhyncophorornyia, 306 
Rhyopsocus, 98 
Rhyphidm, 275 
Bhyphus, 275 
Rhysidia, 600 
Rhysodiastcs, 411 
Rhysodes, 411, 412 
Rhysodesmus, 590 
Rhysodidz, 411 
Ithyssalus, 479 
Iticania, 121 
Ricaniidze, 121 
Richardia, 336 
Richardiidz, 336 
Ricinih,  103 
Ricinoides, 543 
Ricinoididz, 543 

Ricinulei, 542 
Kicinus, 103 
Ridiascl~ina, 223 
Ridiaschinidz, 223 
Rileyia, 486 
Riodina, 239 
Itiodinidz, 239, 252 
Riodiuinze, 239 
Riolus, 4'20 
Ripidosyrma, 293, 294 
Risarna, 214 
Rivellia, 331 
Rivelliina, 331 
Ki~et~ina,  86 
R i v e t i n ~ ,  86, 88 
Rodhainomyia, 313 
Rccselia, 219 
Rogenhofcra, 313 
Roncus, 549 
Ropalitlia, 497 
Ropalitliina, 497 
Rophoteira, 404 
Ropronia, 492 
Roproniidz, 492 
Rothenbuehleria, 592 
Rothenbuehleriidz, 59'2 
Ruba, 286 
Ruralidzc, 239 
Rutelidw, 452 

Sahacon, 554 
Sabatinca, 200 
Snbcthes, 272 
Sabethinz, 272 
Sabine, 207 
Sacchipliantes, 126 
Saccopheronta, 303 
Sacium, 431 
Saga, 52 
Sagiuze, 52 
Sagra, 442, 442 
Sagridz, 442 
Saissetia, 132 
Salagena, 206 
Salda, 146 
Saldidzc, 146 
Saldula, 146 
Salganea, 80 
Salomona, 52 
Salpmgidz, 437 
Salpingus, 437 
Saltatoria, 48 
Saltell~seps, 322 
Salticus, 561 
Paltusaph~s, 125 
Sambonia, 581 

Samia, 213 
Samichus, 596 
Sandalidz, 425 
Sandalus, 425 
Saperda, 414, 414 
S y ~ h o ,  162 
Saprininze, 423 
Saprinus, 423 
Sapromyxa, 327 
Sapromyzidz, 327 
Sapromyzosoma, 327 
Saprosites, 451 
Sapyga, 500 
Sapygidz, 500 
Sarax. 542 

Sarcophila, 316 
Sarcopsylla, 407 
Sarcopsyllidzc, 407 
Sarcoptes, 574 
Sarcoptidze, 574 
Sarcotachina, 316 
Sargina:, 286 
Sargus, 286 
Sarononms, 547 
Saropogon, 299 
Saroxeuus, 585 
Sarrothripus, 219 
Sason, 556 
Satorystia, 425 
Saturnin, 213 
Saturniidze, 213, 251 
Saturniinw, 251 
Satyridz, 238, 249, 253 
Satyrodes, 238 
Satyrus, 238 
Sayomyia, 354,355, 372 
Scalidia, 424 
Scdidiidz, 424 
Scqhidiidz, 426, 428 
Scaphidiurn, 426 
Scapheutes, 505 
Scaphiella, 557 
Scaphiostreptus, 596 
Scaphoideus, 114 
Scapllosorna, 426 
Scapteriscus, 54 
Scaptolenus, 428 
Scaptomyza, 345,368,368 
Scarabzida, 450 
Scarabzus, 450 
Scardia, 224,244 
Scarites, 410,412 
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Scarphia, 288 
Scarphiinw, 288 
Scatella, 343 
Scatophaga, 315,319 
Scatoplragidw, 319 
Scatophila, 343 
Scatophora, 337 
Scatomyzidz, 319 
Scatopse, 276, 276, 358, 

359 
Scatopsidw, 349, 358, 373, 

376 
Scatopsinw, 276 
Scelio, 494 
Scelionidz, 494, 501, 514 
Sceliphron, 503 
Scelhis. 304 
Scenoninidw. 294.362.376 
Seenopinus, 294, '297 ' 
Scepsis, 219 
Sch:enophilus, 304 
Schauinslandia, 480 
Schedoleiodesmus, 588 
Schetlorhinotermes, 95 
Schedotrigona, 593 
Schendyln, 60'2 
Schendylidz, 602 
Schentlylurus, 60'2 
Schintlalmonotus, 585 
Schistot:erctx, 57 
Schizaspidia, 48.5 
Schizocarpus, 574 
Schizocephala, 86 
Schizocephalinz, 86, 87 
Schizocevn, 474 
Schizomidw, 541 
Schizomus, 541, 541 
Schixoncura, 126 
Schizopinw, 420 
Schizopteritla:, 143 
Schizotus, 439 
Sclrizura, 211 
Schoenbaueri:~, 281 
Schcenobiina, 214 
Schu:nobius, 214 
Scht~nornyza, 320 
Schu:nophilus, 350 
Schreckensteinia, 231 
Scholnstes, 331 
Sciara, 278, 278, 358, 371, 

372 
Sciaridw, 278, 349, 358, 

371 
Sciarinw, 278 
Sciomyza, 328, 328 
Sciomyzidz, 328 

Sciomyzinw, 328 
Scione, 289 
Sciophila. 277,278 
Scionhilidw. 277 
~ciopus, 303 
Scipopeza, 324 
Scipopus, 325 
Scirtes, 418, 421 
Scirtotypus, 56 
Scirula, 576 
Sciadocera, 300, 310 
Sciadoceratitl~. 300 
Sciaptpoclinz, 30h 
Sclerohunus, 552 
Scleroderma, 494 
Sclerogibba, 492 
Sclerogibbidw, 492, 500 
Sclerouauronus. 584 

L A 

Scolin.. 498 
SroliixLia, 221 
Scoliidw, 498, 514 
Scoliocentra, 335 
Scolioneurinw, 512 
Srolioplanrs, 603 
Scolopendra, 600, 601 
Scolopendrella, 604 
Scolopendrelhdz, 604 
Scolopendritl~, GOO 
Scolopentlromorpha, 600 
Scolopendropsls, 604 
Scolopocryptops, 600 
Scolops, 118, 120 
Scolyt~dw, 446 
Scolytoldea, 444 
Scolytoplatypoditlz, 446 
Scolytoplatypus, 446, 446 
Scolytopsls, 446 
Seolytus, 446 
Scoparra, 216 
Scoparlm=, 21 6 
Scopeum:~, 319 
Scopelimidw, 319 
Sropeum~nw, 319 
Scolpio, 545 
Scorpioncs, 543 
Scorpionidiz, 543 
Scorpionidz, 544, 545 
Scorpiops, 546 
Scotolathys, 558 
Scotolcmon, 553 
Scrapt~a, 438 
Scraptiidz, 438 
Scrupulaspis, 130 
Scudderia, 50 
Scutacarus, 573 
Scutare, 131 

Scutellera, 150 
Scutelleridae, 150 
Scutelleroidea, 150 
Scutigera, 599 
Scutigera, 601 
Scutigerella, 601, 604 
Scutigerellidw, 604 
Scutigeridz, 599 
Scutigeromorpha, 599 
Scutogona, 591 
Scutops, 331 
Scymwnidz~, 428 
Scydmwnus, 428 
Scymnus, 434 
Scyphacella, 534 
Scyphacidw, 534 
Scyphax, 534 
Scythridw, 231 
Scythrididw, 231, 250 
Scythris, 230, 231 
Scytodes, 569 
Scytodidw, 559 
Scytonotus, 589 
Sebekia, 580, 581 
Sebeliiinw, 581 
Sedulothrips, 76 
Segestria, 557 
Selachops, 343 
Selandria, 474 
Selandriinz, 512 
Helasius, 431 
Selenocosmia, 556 
Relenopidw. 562 
Belenops, 562 
Selidopogon, 299 
Selidosema, 209 
Selidosematidw, 209 
Sematura, 209 
Sematnridw, 209 
Semidalis, 182 
Scminota, 494, 495 
Semioptila, 204 
Bemiot,elhis, 486 
Semiothisa, 209 
Semiramis, 296 
Senmniinz, 215 
Semnosoma, 589 
Senoculidw, 560 
Senoculus, 560 
Senotainia, 316 
Seoptera, 330 
Sepedon, 328, 328 
Sepsidw, 322 
Sepsidomorpha, 323 
Sepsinw, 323 
Sepsis, 323, 324 
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Serianus, 550 Simulium, 265 281, 355, Solenobia, 205, 208 
Serica, 451 371,528 Solenopsis, 490 
Rericomyia, 309 Sinea, 147 Solenosoma, 69 
Sericomyiina, 309 Einella, 46 Solifugx, 546 
Sericophorus, 505 Sinotlendrid~. 450 Solinus, 550 
Bericosoma, 295 Sinodenilron 450 Solpuga, 547, 547 
Sericostomatidse, 192,194, Sinophthalmus, 345 Solpugida, 546 

197 &ipl~lonisc:i, 172 Solpugidze, 547 
Serinetha, 148 Siphlonurida 172 Solva, 289 
Serphidw, 492,501 Siphlonurus, 172 Solygia, 90 
Serplioidea, 514 Siphluridw, 172, 175 Solygiinw, 90 
Serphus, 402,493 Biphlurus, 17'2 Somabrachys, 208 
Serropalpidx, 438 Siphona, 318 Somatochlora, 164 
Serropalpus, 438 Siphonaptera, 404 Soniphilidz, 603 
Sesiidz, 203 Siphoniulidx, 597 Soniphilus, 601, 603 
Sessiliventres, 471 Siphoniulus, 597 Sophronia, 228 
Sessinin, 437 Siphlopteryx, 350 Sostea, 418 
Setellia, 336 Siphonocryptidze, 597 Spadobius, I84 
Setiostonla, 228 Siphonocryptus, 597 Spalangia, 484 
Setodes. 194 Siphonopho~n, 125, 594, Spalangiidz, 484 
Setornorpha, 223,224 597 Spania, 291 
Setornorphidz, 224 Siphonophoridm, 597 Spaniocelyphus, 326 
Shravana, 550 Siphonorhinus, 597 Spaniophlebia, 170 
Sialidw. 180 Sipnonotus, 597 Spaniotorna, 282 
Sialis, 180, 528 Siphunculata, 104 Sparassida, 562 
Sialoidea, 179 Sipyloidea, 64 Rparatta, 69 
Sibylla, 89 Mira, 46 Sparattidie, 69 
Sibyllinz, 89 Sirex, 473 Sparganothid~, 226 
Eicarjidw, 559 Siricidze, 473, 513 Sparganothis, 226 
Sicar~us, 559 Siricoidca, 472 Sparianthis, 562 
Sicus, 307 Siro, 551 Sparnapolius, 297, 363, 
Sierola, 494 Sironidz, 551 375, 376, 377 
Sierolomorpha, 500 Sisyra, 185, 186 Spathiin=, 478 
Sierolomorphidw, 500 Sisyridlc, 185 Spathiogaster, 309 
Sigaloessa, 332, 340 Sisyrella, 185 Spathiophora, 319 
Sigalphina, 481 Sitodrepa, 426 Spathius, 478 
Sigalphus, 481 Sitones, 448 Spelzoblatta, 78 
Sigerpes, 91 Sitophilus, 448 Spellcorhynckiidz, 567 
Siginz, 21 4 Sitotroga, 227 ~pelzcorhynchus, 567 
Signiphora. 484 Skalistes, 70 hpercheinw, 414 
Signiplioriclw, 484 Smarida, 576 Sperchon, 571 
Signoretia, 115, 117 Smaris, 575, 576 Sperchonidw, 571 
Signoretiidw, 117 Smerinthus, 208 Spermophagus, 439 
Sigrisma, 442 Smicra, 485 Spermophora, 559 
Silpha, 428 Smicrides, 194 Sphzricus, 427 
Silphidre, 428 Smicriptini, 435 Sphacridium, 414 
Silphomorpha, 409 Smintlluridz, 46 Sphwriidw, 433 
Silvanidw, 424 Sminthurinus, 46 Sph~riodesmidie, 590 
Silvanus, 422, 424 Sminthurus, 45, 46 Sphieriodesmus, 586,590 
Silvestria, 59'3 Sobarocephala, 334,335 Sph~ristes, 437 
Silviinw, 288 Soerensenella, 552 Sphwrites, 427 
Silvius, 288 Sogata, 113 Sphwritida., 427 
Simaethida, 228 Sogona, 60'2 Sphzrius, 433 
Simaethis, 205, 228 Sogonid~, 60'2 Sph~rocera, 337,337 
Eimuliidse, 280, 355, 371 Soldanellonyx, 570 Sph~roceridie, 337 
Simuliinz. 281 Solenius, 506 Sphzrodema, 154 
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Sphzroniscus, 534 
Sphzerophoria, 309 
Sphwrophthalma, 498 
Sphwropceus, 586 
Sphzropyx, 481 
Sph~rosoma, 434 
Sphzrotheria, 586 
Sphzerotheriidze, 586 
Sphzrotherium, 586,586 
Sphzrotrichopidz, 589 
Sphzerotrichopus, 589 
Sphallomorpha, 409 
Sphecidz, 503 
Sphecius, 503 
Sphecodes, 508 
Sphecoidea, 502, 514 
Sphecornyia, 309 
Sphegina, SO9 
Spheginz, 309 
Sphenophorue, 449 
Sphenopterinz, 420 
Sphex, 503 
Sphinididz, 436 
Sphindus, 436 
Sphingidz, 208,252 
Sphinx, 208 
Bphodronmntis, 89 
Sphodropoda, 89 
Sphyracephala, 329 
Sphyroperiscelis, 331,333 
Sphyximorpha, 308 
Spilochalcis, 485 
Spilochroa, 355 
Spilogaster, 320 
Spilomicrus, 491 
Spilomyia, 309 
Spilonota, 226 
Spilosmylus, 185 
Spinaria, 479 
Spinotarsus, 596 
Spintharus, 559 
Spinturnicidz, 567 
Spiuturnix, 567,569 
Spirobolellus, 595 
Spirobolidz, 595 
Spiroboloidea, 595 
Spirobolus, 595 
:piromirnidze, 595 
bpirornimus, 595 
Spirostreptoidea, 596 
Spirostreptidze, 596 
Spirostreptomorpha, 595 
Spirostreptus, 596 
Spogostylum, 294 
Spongifera, 69 
Spongiphoridz, 69 

Spongovostox, 69 
Sponidiuin, 438 
Stachyocnemus, 148 
Stagmatophora, 253 
Stagmatoptera, 86 
Stagmomantis, 85, 89 
Staianus, 56'2 
Stalita, 557 
Staphylinidz, 429 
Staphyliniforrnia, 415 
Staphylininz, 429 
Staphylrnns, 418, 429 
Statira, 436 
Stauronotus, 56 
Stauropus, 211 
Steatococcus, 128 
Steatoda, 559 
Stegltna, 345 
Steganinz, 345 
Steganopsis, 327 
Stegodyphus, 558 
Stegomyla, 272 
Stegopterna, 281 
Stegopterninz, 281 
Steingelia, 128, 133 
Steingeliinz, 128 
Stehdidz, 508 
Stelis, 508 
Stemmiulidw, ,593 
Stemm~uloidea, 593 
Stemmiulus, 593 
Stenelmis, 420 
Steniclmus, 428 
Steninz, 429 
Steniolia, 505 
Stenobiella, 186 
Stenobothrus, 56 
Stenocephnlus, 148 
Stenochilus, 559 
Stenocotidz, 115 
Stenocotis, 115 
Stenocranus, 119 
Stenogaster, 497 
Stenogastrinze, 497 
Stenolzrnus, 147 
Stenoma, 228 
Stenornacra, 336 
Stenoinatid~, 228 
Stenometopiinz, 116 
Stenometopius, 115, 11 
Stenomicra, 332 
Stenomidz, 228, 246 
Stenopelmatidz, 49 
Stenopelmatinz, 50 
Stenopelmatus, 49, 50 
Stenoperla, 176, 177 

Stenophragma, 277 
Stenophylax, 192 
Steuophylla, 86 
Stenopilema, 82 
Stenopogon, 298 
Stenopsyche, 192 
Stenopsychidze, 192, 194, 

195 
Stenopsychodes, 194 
Stenopteritlz, 74 
Stenopterina, 331 
Stenopterinz, 331 
Stenopteryx, 347 
Stenosialis, 180 
Stenotabaninz, 287 
Stenotabanus, 287 
Stenotortor, 116 
Sten~va~tes, 86 
Stenoxenidzc, 282 
Stenoxeninze, 282 
Stenoxenus, 281,282 
Stenus, 429 
Stephanidx:, 476 
Stephaniscina, 478 
Stephaniscns, 478 
Stephanopsis. 562 
Stephanothrips, 74 
Stephanus, 476 
Stereopalpus, 439 
Sternorrhyncha, 107 
Steropleurus, 53 
Sterrhidze, 210 
Stethopnthidze, 306,350 
Stetbopathue, 306 
Sthenopis, 201,241 
Etibadocera, 268 
Stichopogon, 298, 298 
Stichotrerna, 469 
Stichotrernatidz, 469 
Stichotrenvatoidea, 469 
Stictia, 505 
Stigmacoccus, 128, 133 
Stigmzus, 576 
Stigmatomma, 490 
Stigmatopathns, 98 
Stigmellidz, 221 
Stigrnoder:~, 419 
Stigmoderinze, 420 
Stigm~is, 505 

L6 Stilbopterygidw, 187 
Stilbopteryx, 187 
Stilbula, 485 
Stilbus, 423 
Stilpon, 301 
Stilpnochlora, 49 
Stilpnotia, 218 
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Stiphidion, 558 Stylopidw, 470 
Stiphrosoma, 339 Stylops, 469,470 
Stizidw, 503 Subtriquetra, 581 
Stiaus, 503 Subulonia, 283,289 
Stolidosoma, 304 Suctoria, 404 
Stolidosomatinz, 304 Suhpalacsa, 187 
Stomacoccus, 128 Suillia, 334,335 
Stomatorhina, 314 Suilljina:, 334 
Stomatothrips, 73 Suturaspis, 131 
Stomoxydina, 321 Sutnrodes, 601 
Stomoxys, 317, 321 Suva, 119 
Stonyx, 295 Swammerdamella, 276 
Storena, 560 Syarinidz, 549 
Strangalia, 441 Syarinus, 549 
Strathmopoda, 231 Sybota, 558 
Stratioleptinw, 289 Sycophaga, 487 
Stratioleptis, 289 Sycorax, 271,271 
Stratiomyia, 286, 360,361 Sylepta, 216 
Stratiomyiidw, 284, 360, Symme~us, 280 

374 Symmictus, 291 
Stratiomyiinw. 286 Symmoca, 228 
Stratiomys, 286 Symmorphus, 497 
Stratocles, 64 Symperipatus, 532 
Straussia, 341 Sympetrum, 164 
Strebla, 346 Sympherobiidz, 184 
Streblidz, 347, 352 Fympherobius, 184 
Strepsimana, 228 Symphoromyia, 291 
Strcpsimanidw, 228 Symphrasis, 183 
Strepsiptcra, 467 Symphyla, 603 
Stria.ria., 590 Symphylella, 604 
Striariidz, 590 Symphypleona, 45 
Striarioidea, 590 Symphyta, 471 
Striglina, 214 Sympycnn, 162 
Strobliella, 275 Sympycnus, 304 
Strongylium, 436 !ynzma, 562 
Strongylocephalus, 114 bynagris, 497 
Stronglylodesmus, 588 Synallagma, 233 
Strongylophthalmyia, 340 Synamphotera, 301 
Strongylophthalrnyiinw, Syncalypta, 417 

340 Synchloe, 236 
Strongylopsalididw, 69 Syndyas, 302 
Strongylopsalis, 69 Syneches, 302 
Strongylosoma, 589 Synemon, 203 
Strongylosomatidw, 589 Syneura, 306 
Strongylosomatidea, 587 Syngcnaspis, 131 
Strophius, 562 Syngonopodium, 592 
Strymon, 239 Synist~t~a,  181 
Sturrnia, 318 Synlestes, 161,166 
Stygophrynus, 542 Synlcstidw, 161,165 
Stylipauropus, 584 Synneuron, 276 
Stylocellus, 551 Bynoptura, 588 
Stylodeanida, 588 Synsphyronus, 550 
Stylodesmus, 588 Syntelia, 426 
Stylogaster, 306, 324 Synteliidw, 426 
Stylogastrinw, 306 Syntclopodeuma, 593 
Stylophthalmyis, 331 Synthesiomyia, 321 

Syntomidw, 219 
Syntomididz, 219 
Syntomis, 219 
Syntormon, 304 
Syntormoneura, 304 
Synuropus, 535 
Syringogaster, 328,329 
Syritta, 309 
Syrittornyia, 329 
Syrphidw, 308,365 
Syrphinx, 309 
Syrphus, 307,309,365,365 
Syssphingidw, 21 1 
Syssphinx, 211 
Systelloderes, 147 
Syst,enus, 304 
Systmchus, 297 
Systropinw, 296 
Systropus, 296 
Syzeton, 439 

Tabaniclx, 287, 360, 374 
Tabaninw, 288 
Tabanus, 283,287,288 
Tabaria, 51 
Tabuda; 294 
Twniochorista, 191 
Tzniopterna, 281 
Twniopterygida, 178 

, Twniorhynchus, 272 
Ta:niostigma, 99 
Tachardia, 132 
Tachardiella, 132 
Tachardiidw. 132 

Tachina, 318 
Tachjnidw, 318, 366 
'hchinisca, 332, 333 
Tachiniscidz, 332 
Tachiniscidia. 332 
Tachinu.stru< 332 
Tachinoidea, 313 
Tachopteryx, 164, 166 
Tachydromia, 300 
Taehydromiinw, 301 
Tachyempis, 301 
Tachygoninw , 447 
Tacl~ygonus, 447 
Tachypeza, 301 
Tachyporina, 429 
Tachyporus, 429 
Tachypus, 410 
Tachys, 410 
Tachysphex, 505 
Tachytes, 504, 505 
Tachytrechus, 303 
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Tama. 560 
Tambinla, 120 
Tanaostigmatidsc, 484 
Tanyder~dze, 266 
Tanyderus, 266 
Tanypeza, 324, 324 
Tanypexidw, 324 
Tanypoda, 325 
Tanypod~nze, 282, 325 
Tanyprernna, 268 
Tanypus, 282, 357, 357 
Tanytarws, 28'2 
Tapmogalos, 494 
Tapmopa, 560 
Tapponia, 560 
Tarachma, 88 
Tarachodes, 87 
Tarachodmz, 87 
Tarachodula, 87 
Tarartirus, 299 
v 7 1 aracus, 554 
Tarantula, 542 
Tarantuhdz, 542 
Tardigratla, 581 
Targ~onia, 130 
Tarraga, 50 
Tarsonemidzc, 573 
Tarsonemus, 573 
Tarsotomus, 575 
Tasc~na, 203 
Tascm~dz, 203 
Tasman~ella, 604 
Tasmanopcila, 176 
Tegenar~a, 536, 560 
Tegeticub, 222, 223 
Tcgonotus, 565 
Teichomyza, 343 
Teichophrys, 56 
Telamona, 108 
Tclea, 213 
Teleas, 494 
Teleconidw, 236 
Telegeusidz, 430 
Telegeus~s, 430 
Teleeonus. 235 
- .- --. 
Telemid;, 557 
Telenomus, 493, 494 
Telephoridz, 431 
Telephorus, 431 
Telethera. 225 

Telmatoscopus, 271 
Teloganodes, 172 
Telomantis, 87 
Telostylus, 325 
Telphusa, 228 
Temnaspis, 443 
Temnocera, 309 
Temnochila. 419 
Temnochilidze, 419 
Temnoohilus, 416 
Temnopteryx, 79 
Ternnostoma, 309 
Tenaga, 224 
Tendipedidze, 282 
Tendipedinz, 282 
Tendipes, 282 
Tenehrio, 433, 436 
Tenebrioides, 419, 421 
Tenebrionidze, 436 
Teneriffa, 303 
Teneriffia, 576 
Teneriffiidz, 576 
Tengella, 558 
Tengellidz, 558 
Tenodera, 89 
Tenthredella, 474 
Tenthredinidze, 474, 511 
Tenthretlininz, 512 
Tenthrectinoidea, 472 
Tenthredo, 474 
Tentyria, 436 
Tenuopus, 303 
Tephritidw, 340 
Tephritinze, 341 
Tephritis, 341 
Tephrochlamys, 335 
Tephroclystis, 210 
Tephrornyia, 316 
Tephronota, 331 
Teragra, 206 
Teragrida:, 206 
Terastiomyia, 332 
Teraternbia, 92 
Teratemnbiidw, 92 
Terebr:mtia, 73, 474 
Terellia, 341 
Termatophylidze, 144 
Termatophylum, 144 
Terrnes, 94, 95 
Termitadelphus, 271, 349 
Termitaphididze, 154 
Termitaphis, 154 
Termitaradus, 153, 154 
Termititlz, 95 
Termitocoridz, 154 
Termitocoris, 154 

Termitodcsm~is, 586 
Term~tod~pteron, 349 
Termitomastmze, 274, 348 
Term~ton~astus, 274, 348, 

348 
Terrn~torny~a, 349 
Termitoxenla, 349,351 
Termitoxenndze, 349 
Termopsis, 95 
Tesserocerus, 445 
Tessinosoma, 591 
Tetanocer a, 328 
Tetanorerat~dz, 328 
Tetanorerat~nze, 328 
Tet~nops,  331 
Tetanu~ a, 328 
Tctanurmz, 328 
Tethlna, 337 
Tethln~dw, 337 
Tetraballus, 541 
Tetracanthina, 286 
Tetracha, 410 
Tetrac.onus, 477 
Tetragnatha, 560 
'I'etragone~iiia, 164 
Tetrakentron. 583 

'L'etranichihx, 570 
Tetranyclrlis, 537,575,576 
Tetraopes, 441 
Tetrapus, 483 
Tetra~t~ichidze. 486 
Tetrast~chus, 486 
Tetrastmta, 556 
Tetr atorna, 438 
Tetrlg~dx, 55 
Tetnx, 55, 55 
Tetrodontophora, 46 
Tetrozocera, 468 
Tett~gtdze, 55 
Tett~grdea, 55, 55 
Tettigometra, 117 
Tettigomctridw, 117 
Tettigon~elhdze, 111, 113 
Tett~gonrtdze, 50, 111 
Tett~gon~mx, 52 
Tett~gomodea, 48 
Tett~goxenos, 470 
Teucholab~s, 269 
Teuthraustes, 545 
Teutonia, 571 
Thalperus, 70 
Tha lds~lu~ ,  561 
Tharnnotett~x, 114 
Tharnyrididze, 235 
Thanaos, 235 
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Thanasimus, 427 
Thanatidius, 561 
Tharsalea, 2:39 
Thaumalea, 273, 274 
Thaumaleida, 273, 356 
Thaumasia, 561 
Thaumaspis, 51 
Thaurnastocoridze, 146 
Thaurnastophila, 344 
Thaumastoscopidze, 112 
Thaumastotheriidw, 146 
Thaurnatoneura, 162 
Thanmatopsis, 216 
Thaumatoxeua, 350, 351 
Thaumatoxenidm, 350 
Thaumetopcea, 211 
Thaumetopeida., 21 1 
Thecesternina, 449 
Thecesternus, 449 
Thecla, 239 
Thecomyia, 307 
Thecostomata, 31 1 
Theisoa, 233 
Thelaira, 318 
Thelaxes, 125 
Thelaxina. 125 

'I'hel$honi&e, '541 
Thelyphonus, 537, 541 
Thermacarus, 570 
Themacrys, 558 
Themira. 323. 324 
~ h e r n i r i k ,  323 
Theobaldia, 272 
Theomantis, 91 
Theopornpa, 87 
Theopompula, 87 
Theraphosa, 556 
Theresis, 318 
Thereuonema, 599 
Thereaopoda, 599 
Thereva, 283,293,294 
Therevidz, 294, 362, 376 
Theridiidze, 559 
Theridion, 559 
Theridiosoma, 560 
Therioplectes, 288 
Thermacaridz, 570 
Thermobia, 42, 44 
Thespinz, 87 
Thespis, 87 
Thessitus, 121 
Thestylus, 543 
Thevenetimyia, 296 
Thinophilinre, 304 
Thinodromia, 350 

Thinophilus, 304 
Thiotricha, 228 
Thoinisidz, 562 
Thoracantha, 485 
Thoracophoracarus, 571 
Thore, 162 
Thorictidze, 426 
Thorictus, 426 
Thraulus, 172 
Thrincopyginz, 420 
Thripidz, 74 
Thripoidea, 73 
Thripomorpha, 348 
Thrips, 72, 73, 74 
Throscidze, 421 
Throscus, 421 
'I'hrypticus, 303 
Thyas, 571 
Thyatira, 212, 216 
Thyatiridz, 211, 216, 247, 

2.50 
~llyllis,  291, 292 
Thymalus, 419 
Thymele, 235 
Thymelicus, 236 
Thymelidre, 236 
Thynnidze, 499, 502 
Thyreocorid~, 150 
Thyreocoris, 150 
Thyreophora, 337, 341 
Thyreophoritlz, 341 
Thyridanthrax, 295 
Thyridida?, 21 4, 245 
Thyridoptcryx, 209, 247 
Tlryris, 214 
Thyropygus, 596 
Thyrsophoridre, 99 
Thyrsophorus, 97, 99 
Thysanoptera, 72 
Thysanura, 41 
Tibicen, 108 
Tillus, 427 
Timarcha, 443 
Timena, 64 
Timeodes, 196 
Timia, 330 
Timornenus, 67, 70 
Timpina, 602 
Tinageriida?, 231 
Tinagma, 2'30 
Tinda, 285 
Tinea, 223, 224 
Tineida?, 222,224,244 
Tineinz, 215 
Tineoidea, 205 
Tineola, 224 

Tineomorph:t, 95 
Tingidz, 142 
Tingidida?, 142 
Tingidoidea, 142 
Tin~ititlze. 142 
Tinodes, 194 
Tiphia, 499 
Tiphiidze, 499, 514 
Tipula, 267, 268, 354, 528 
Tipulidz, 267, 348, 354, 

373 
Tipulinz, 268 
Tipuloidea, 266 
Tisamenus, 63 
Tischeria, 231 
Tischeriidze, 231,242 
Titanodamon, 542 
Titanmca, 558 
Tithanetes, 534 
Tithraustes, 210 
Tithrone, 86 
Tityus, 545 
Tmetocera, 226 
Tolida, 438 
Tolmerus, 298 
Tolype, 221 
Tomaspididz, 110 
Tomaspis, 110 
Tomicomerus, 554 
Tornocerus, 45.46 
Tomoderus, 439 
l'omomyxa, 295 
Tomomgzina, 295 
Tomopyga, 68 
Tornoma, 438 
Toosa, 207 
Tortricldze, 225, 239, 246 
Tortrix, 226 
Torymidre, 485 
Torymus, 485 
Toumeyella, 132 
'l'oxocerus, 451 
Toxoders, 85, 86 
Toxodennre, 86 
Toxoneuron, 480 
Toxophora, 296 
Toxophorinw, 296 
Toxopoda, 323 
Toxopodinz, 323 
Toxoptera, 125 
Toxotrypana, 341 
Trachelas, 563 
Trachellzus, 447 
Trachelomegalus, 595 
Tracheoniscus, 535 
Trachusa, 507 
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Trachyiulidze, 597 
Trachyiulus, 597 
Trachypus, 505 
Trachysoma, 590 
Tmchysomatidw, 590 
Trachytes, 568 
Trachyzona, 590 
Tragir~ops, 338 
Tragocephala, 441 
Trama, 124 
Tramea, 164 
Traphern, 331 
Trapherinw, 331 
Traumatornutilla, 500 
Trechona, 556 
Trecllus, 41 1 
Tremex, 473, 473, 510 
Trepidaria, 325 
Triaspidirrx, 481 
Triaspis, 481 
Triatoma, 146, 147 
Trihzus, 485 
Tribolium, 436 
r 7  . 1 rlcentrl~s. 108 
~richartlisj 298 
Trichiidz, 452 
Trichilogaster, 486 
Trichina, 301 
Trichiosorna, 239, 473 
r 7  . 1 nchius, 452 
Trichobius, 346, 347 
Trichocera, 267, 358, 359 
Trichoccratidx, 267, 358 
v 7 .  lrichodectes, 103 
Trichodectidze, 103 
Trichodes, 427 
Trichtecms, 574 
Trichogramma, 482, 486 
Tricllogramnratidw, 486 
Trichoma, 186, 186 
Trichornatidw, 186 
Trichomyia, 271 
Trichomyiina, 271 
Trichoniscitlx, 534 
Trichoniscus, 534 
Trichonta, 278 
Trichopetalum, 593 
Trichopeza, 301 
Triclrophaga, 224 
Trichophilopteridw, 103 
Trichophilopterus, 103 
Trichophyinze, 429 
Trichopoda, 318 
Trichopolydesmus, 588 
Trichopria, 491 
Trichoproctus, 585 

Trichoptera, 191 
Trichopterygida, 433 
Trichopteryx, 210, 433 
7 7 .  1 richoscelidw, 335 
Trischoscelis, 324,335,335, 

339 
Trichotaphc, 228 
Trichotarsus, 574 
Trichothrips, 76 
Tricladellus, 99 
Tricliona, 444 
Triclis, 298 
Triclonus, 297 
Tricondyla, 41 0 
Tricopdpus, 319 
Tricoryphodes, 170 
Tricorythus, 171,174 
Trictenotoma, 438 
Trictenotornidre, 438 
Tricyphona, 268 
Tridaotylicla, 54 
Tridactylus, 53,54 
Tridymidze, 486 
Trifurcula, a21 
Trigonalidw, 476,494 
Trigonalys, 494 
Trigonidiinx, 54 
Trigonidium, 54 
Trigoniulitl;c, 595 
Fgoniulideze, 595 
1 r~gonialus, 595 

r 7 .  L rigonocryptops, 600 
Trigonoderus, 487 
Trigonometopidw, 327 
Trigonometopus, 327 
7 7  . lr~gonostylus, 588 
r7 . lriwnonyohidw, 552 
Triwnonyx, 552 
v , .  1 rimenopon, 10'2 
Trirnenoponidze, 102 
Trimera, 97 
r 7 .  L r~meria, 496 
Trimerina, 343 
Trimerophoron, 592 
Trimerotropis, 56 
c , .  lnmicra, 268 
r 7 .  1 rmeura, 305 
Trinodinw, 425 
Trinoton, 103 
Triogma, 268 
Trionycha, 557 
Trionyrnus, 134 
Trionyxella, 552 
Trioxys, 482 
Trioza, 122, 123 
Triozinze, 123 

Triozocera, 468, 469 
Triphzena, 218 
'I'riphleps, 144, 144 
Triplnsius, 297 
Triplax, 432 
Tripornorpha, 349 
Triptotricha, 290 
Trirhabda, 444 
r , .  1 ristanella, 70 
Tristega, 475 
Trithyreus, 541 
Tritorna, 432 
Tritomidze, 432 
Tritoxa, 331, 367, 368 
Trixagidw, 421 
Trixoscelidw, 335 
Trizetes, 570 
Trochilium, 203 
Trochikccetes, 103 
Troctes, 97, 98 
Troctidw, 98 
Trogide, 450 
Trogi id~ ,  98 
Trogium, 98 
Troglophilus, 50 
Trogoderma, 425 
Trogositidz, 419 
Trogulidz, 552, 554 
Trogulus, 554 
Troides, 236 
Trombidiidze, 575 
Trombidium, 575, 575 
Trornbidoidea, 574 
Tropfca, 21 3 
Tropidia, 309 
Tropidon~yia, 307 
Tropiduchidw, 120 
Tropiduchus, 120 
Tropisternus, 414 
Tropusia, 98 
Trotornma, 438 
Trotommidea, 438 
Trox, 450 
Trullifiorinia, 130 
Truxalinw, 56 
Truxdis, 56 
Trycopeplus, 62 
Trymaltis, 226 
Trypanainw, 423 
Tryparlea, 341 
Trypaneidw, 340 
Trypanus, 206 
Trypeta, 341 
Trypetidw, 340, 368 
Trypetinze, 341 
Trypoxylidw, 504 
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Trypoxylon, 504, 504 
Tryptochmta, 344 
Tryxalinw, 56 
l'uberrldarium, 590 
Tubulifera, 73 
Tunga, 406, 407 
Tungidre, 407 
Tychepsephenus, 427 
Tychus, 415 
Tytleus, 576 
Ty~ar rup ,  602 
Tylida, 534 
Tylobolus, 595 
Tylopsis, 50 
Tylos, 325, 534 
Tylozygus, 111 
Tympanophora, 52 
Tympanophorinre, 52 
Typhloceratidw, 405 
Typhlocyba, 113, 113 
Typhlocybmw, 114 
'i'yphloglorneris, 587 
Typhloperipntns, 533 
Typitiurn, 438 
Typopeltis, 541 
Tyrannochthonius, 548 
Tyroglyphidnx, 574 
Tyroglyphus, 573, 574 

TJdamacantha, 286 
Udamoscelis, 122. 124 
IJdamoselir~~!, 124 
m a ,  268 
Uhdia, 330 
Ulidndm, 330 
Ulobonda, 558 
IJloborus, 558 
Ulodesmus, 590 
Ulornorpha, 368 
Ulonata, 48 
Ulopa, 115, 116 
Ulop~dz, 116 
IJlulodes, 187 
Underwoodla, 59 1 
Underwoodnda., 591 
tJnionirola, 572 
Uraha, 219 
Urania, 213 
Uran~idw, 213 
Uranotanla, 273, 273 
Uranotzniinw, 273 
Uraptero~des, 212, 213 
Urbaninw, 236 
Urbanus, 235 
Urellia, 341 
Uroblaniulus, 595 

TJrocerus, 473 
Uroceridre, 473 
Uroctea, 557 
Urocteid~, 557 
Urodacus, 544 
Urodus, 229 
Uromantis, 89 
Uromenus, 53 
Uropetala, 164 
TJrophora; 341 
IJroplectcs, 545 
Uroplitella, 568 
TJropoda, 568 
Uropodias, 534 
Uropodidw, 568 
Urophonius, 543 
Uropsylla, 406 
Uropsyllida,, 406 
Uropygi, 540 
Urotl~ripidw, 74 
Uronthrins. 74 
Ur&hriPoidea, 74 
Usia, 297 
Usiinze, 297 
Usofila, 559 
TJtetheisa, 219 
Uzuchida, 228 

Valentinia, 232 
Valgus, 452 
Vandex, 69 
Vandicidw, 69 
Vanessa, 238 
Vanhceffenia, 588 
Vanl~ccffeniidw , 588 
Vanhornin, 492, 493 
Vanhorriidw, 492 
Varnia, 18'2 
Vatellinw, 411 
Vates, 86, 88 
Vatina:, 86 
Vectius, 561 
Vejovidze, 546 
Vejovis, 544, 546 
Velia, 152 
Veliidw, 152 
Velocipeda, 143 
Velocipedida, 143 
Vcnata, 119 
Verhccffia, 591 
Verk~ccfiiidre, 591 
Vermnileo, 290, 290 
Vermileoninw, 290 
Vermipsylla, 406 
Vermipsyllida, 406 
Veronatus, 418 

Verrdlia, 310 
Verrucaditha, 548 
Vespa, 496, 498 
Vespaxenos, 470 
Vespidw, 496, 514 
Vespinw, 496 
Vespoicle:t, 494, 514 
Vespnla, 496 
Vestalis, 162 
Vetillin, 65 
Vietsia, 571 
Villa, 295 
V i p i i ~ ,  478 
Vipio, 478 
Vipionidzc, 477 
Viticicok, 490 
Vlax, 70 
Volucella, 299, 309 
Volucellinm, 309 
Vostox, 69 
Vulturops, 97, 98 

Waddyceplldus, 581 
Walshia, 233 
Walterella, 570 
Wantlesia,'571 
Wasmanniella. 349 
Weyhiia, 5.53 
Wohlfartia, 316 
Wiedernannin, 301 
Wilheln~ia, 281 
Willistoniella, 325, 326 
Winthemia, 318 
Wuria, 571 
Wyeomyia, 272 

Xanthocanace, 336, 338 
Xantbochlorinw, 304 
Xanthochlorus, 304 
Xanthogramma, 309 
Xantholininz, 429 
X:~nthomcla~ilis, 487 
Xanthorhoe, 210 
Xnnthrochroa, 437 
Xenaspis, 331 
Xenidw, 470 
Xenoidea, 469 
Xenolpilirn, 550 
Xenomorpha, 286 
Xenophyes, 134 
Xcnopsylla, 405, 406 
Xer~os, 469, 470 
Xenylla, 46 
Xeris, 473 
Xerophlcea, 112 
Xerophylla, 127 
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Xeroscopa, 216 
Xestemyia, 294 
Xestocephalus, 114 
Xestozona, 590 
Xiphandrium, 304 
Xipbidiinze, 52 
Xiphidion, 52 
Xiphoch~toporatia, 589 
Xiphosura, 268 
Xiphydria, 472 
Xiphyriidze, 472, 513 
Xiria, 331 
Xyela, 472, 473 
Xyelidz, 472, 511 
Xylastodoris, 146, 149 
Xyleborus, 445 
Xylica, 63 
Xylococcinze, 128 
Xylococcus, 128 
Xylocopa, 508 
Xylocopidz, 508 
Xylomyia, 288, 289, 360, 
361 

Xylomyiidz, 289,360,374 
Xylomyiinz, 289 
Xyloperga, 474 
Xylophagidze, 289, 361, 
275 

X;i&hilidz, 439 
Xylophagus, 288, 289,361 
361 

Xylorictes, 228 
Xylorictidz, 228 
Xyloryctidze, 250 
Xylota, 309 
Xylotinx, 309 
Xylotrechus, 441 
Xysticus, 5V2 

Yersinia, 90 
Yponomeuta, 229 
Yponomeutidz, 229, 

247 

Zabtbdius, 51 
Zabraehia, 285 
Zagonia, 335 
Zaitha, 154 
Zalmoxis, 553 
Zalusa, 348 
Zaluscodes, 348 
Zaprochilinw, 50 
Zaprochilus, 50 
Zele, 480 
Zelima, 309 
Zelleria, 231 
Zelmira, 280 
Zelotes, 562 
Zemeros, 239 
Zenoa, 425 
Zenillia, 318 

Zephroniodesmus, 586 
Zerene, 236 
Z e t h i n ~ ,  496 
Zethus, 496 
Zeugloptera, 200 
Zeuzera, 206 
Zeuzerid~, 206,246 
Zimiris, 562 
Zodariidx, 560 
Zodarion, 560 
Zodion, 307 
Zonites, 439 
Zonoserna, 341 
Zopherus, 436 
Zoraida, 119 
Zoraptera, 100 
Zorocrates, 561 
Zoropsidze, 561 
Zoropsis, 561 
Zorotvnidx. 101 
~ o r o t y i ~ u s ,  100,101 
Zygzna, 207 
Zygzenidze, 204,207 
Zygethobius, 600 
Zygothrips, 76 
Zygomyia, 278 
Zveoneura. 279 
~yioneur inz ,  279 
Zygonopus, 593 
Zygoptera, 160,165 
Zygothrica, 345 
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INDEX TO COMMON NAMES 
Agricu1tur:tl ant,s, 490 Book lice, 96, 98 Clothes moth, 224 
Ailant,hus moth. 213 Book-scorpions, 537, 548 Clover-hay worm, 215 
Ambush-bug, 147 Botflies, 312, 322 Clover leaf midge, 275 
American cockroach, 78 Box-elder bug, 148 Clover mite, 576 
Angle-wings, 238 Bristle tails, 42 Clover-seed worm, 226 
Angoumois grain-moth, Brown scale, 132 Cl~lster-fly , 316 

227 Browntail moth, 218 Coccids, 128 
Ant Lions, 187 Budmoth, 226 Cochineal insects, 133 
Ante, 489 Buffalo-gnats, 280 Cockchafers, 451 
Aphids, 124 Buffalo tree hopper, 108 Cockroach, 78 
Aphis-lions, 185 Bull-dog ants, 490 Codling moth, 226 
Apple fruit-miner, 231 Bumble-bees, 507 Colorado potato-beetle, 
Apple led-hopper, 114 Burrowing webworms, 224 443 
Apple leaf-miner, 231 Butterflies, 201, 235 Cooties, 104 
Apple maggot, 341 Coppers, 239 
Apple-skin miner, 232 Cabbage butterfly, 236 Corn aphis, 125 
Apple-skin worm, 226 Cabbage maggot, 319 Corn-borer, 216 
Argentine ant, 489 Caddice flies, 191 Cornblotch leaf -miner, 338 , 

Army worm, 218 Caddis flies, 191 Corn earworm, 218 
Asparagus miner, 339 Caddis worms, 191 Cotton aphis, 125 
Assassin bugs, 147 Carolina mantis, 89 Cotton boll-worm, 218 
Atlas moth, 213 Carpenter moths, 206 Cotton stainers, 149 
Australian apple leaf- Carrion-beetles, 428 Cottony maple scale, 132 

hopper, 11 3 Carrot rust fly, 340 Crab louse, 105 
Australian cockroach, 78 Case-bearers, 240 Cranberry fireworm, 226 

Case-bearing clothes Crescent-spots, 238 
Back swimmers, 153 moth, 224 Crickets, 30 
Hagworm moths, 207 Cat-flea, 405 Crotonhug, 79 
Barli-beetles, 445 Cat-tail moth, 233 Cuckoo-wasps, 493 
Bark lice, 96 Cave crickets, 50 Currant Iruit-fly. 341 
Bat flies, 346 Cecropia moth, 213 Currant fruit worm, 225 
Bat parasites, 352 Centipedes, 599 Currant sawfly, 474 
Bat-tick fly, 346 Cereal psocid, 98 Cutworms, 248 
Bean weevils, 439 Chalcis-flies, 482 
Bear animalcules, 581 Cheese skipper, 334 Datldy-long-legs, 538, 551 
Bedbug, 143 Cherry fruit sawfly, 474 Damsel-bugs, 147 
Bee assassin, 147 Cherry maggot, 341 Damsel flies, 159 
Bee-louse, 345 Chicken louse, 103 Date palm scale, 131 
Bee moth, 215 Chicken mite, 568 Death's head moth, 208 
Bees, 475,502 Chigger: 575 Death watch, 98 
Beet-fly, 319 Chigoe flea, 407 Deer-flies, 287, 288 
Beetles, 408 Ghinch-bug, 149 Dengue-fever mosquito, 
Big bedbug, 147 Chinese mantis, 89 272 
Bird lice, 101 Chrysmthcmum gall- Diamond-back cabbage 
Biting licc, 101 midge, 275 moth, 229 
Black-flies, 280 Chrysanthemum leaf- Digger wasps, 563 
Black peach aphis, 125 miner, 339 Diving beet,lcs, 411 
B1:tcB scale, 132  cicada,^, 108 Dobson, 179 
Blow-flies, 316 Cigar case-bearer, 232 Dock sawfly, 474 
Bhie-bottle flies, 316 Citrus purple scale, 130 Dog-flea, 405 
Blues, 239 Clear-wing moths, 203 Domesticated silkworm, 
Body louse, 105 Cliclr beetles, 421 21 2 
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Doodle bug, 187 
Dragon flies, 159 
Driver ants, 490 

Earwigs, 30, 34, 65 
Elephant stomach bots, 

309 
Elm aphis, 126 
Elm bark louse, 134 
Emperors, 238 
European corn borer, 216 
European earwig, 70 

False chinch-bug, 149 
False-scorpions, 548 
Feather-wing moths, 201 
Fig-insects, 483 
Fire-flies, 431 
Flannel moths, 204 
Fleas, 404 
Flesh-flies, 316 
Flies, 264 
Flower-flies, 308 
Follicle mite, 566 
Forest,er moths, 219 
Frittillaries, 238 
Frog hoppers, 109 
Fruit-flies, 340 
Fruit tree leaf -roller, 226 
Fungus-gnats, 277 

Gad-flies, 287 
Gall gnats, 274 
Gall midges, 274 
G d l  wasps, 482 
Giant skippers, 235 
Gipsy moth, 218 
Gnats, 264 
Goatweed butterflies, 238 
Goldenrod g:tllmaker, 341 
Goldenrod $:dl moth, 228 
Goliath beetle, 452 
Gooseberry sawfly, 474 
Grape-berry moth, 226 
Grape blossom-midge, 275 
Grape leaf -hopper 114 
Orape phylloxera, 127 
Grasshoppers, 30, 56 
Green apple aphis, 125 
Green bug of wheat, 125 
Green lacewings, 185 
Green peach aphis, 125 
Ground beetles, 410 
Grouse locusts, 55 

Hair-streaks, 239 

Harlequin cabbage-bug, 
151 

Harvest-flies, 108 
Harvestmen, 535, 551 
Harvest mites, 575 
Hawk moth, 208 
Head louse, I06 
Hellgrammite, 179 
Hen flea, 407 
Hessian fly, 275 
J'iickory phylloxeran, 127 
Hog louse, 10.5 
Honey-bee, 506 
ITop aphis, 125 
Hornets, 496 
Horn fly, 321 
~Iorntdls ,  473 
Horse botflies, 322 
Horse-flies, 287 
Horseshoe crabs, 26 
IIousefly, 321 
Ilumming bird moth, 208 

Ichneumon-flies, 475 
Imperial moth, 211 
Indian-meal worm, 215 
lndian wax scale, 132 
Itch mites, 574 

Jesus-bugs, 142 
Jigger flea, 407 
Jomt-worms, 486 
Jumping plant-lice, 122 
Jumping spiders, 561 
June-bugs, 451 

Katydids, 30, 50 
King crabs, 26 
Kissing-hug, 147 

Lace-bugs, 142 
Lacewings, 185 
Lac inserts, 132 
Larch sawfly, 474 
Leaf -beetles, 440 
Leaf blotch-nnners, 232 
Leaf-bugs, 145 
Leaf-cutter ants, 490 
Leaf-cutter bees, 507 
Leaf-footed hug, 148 
Leaf hoppers, 109 
Leaf insects, 61, 63 
Leaf miners, 221, 338 
Leaf-rollers, 227 
Leather-jackets, 354 
Legionary ants, 490 
1,eopard moth, 206 

Lesser apple worm, 226 
Lice, 37 
Lilac leaf-miner. 232 
Locusts, 50, 108 
Longicorns 440 
Louse, 105 
Long-horned locusts, 50 
Luna moth, 213 

Malaria mosquitoes, 272 
Mantes, 30 
Mantids, 84 
March flies, 275 
Marsh-treaders, 142 
May-beetles, 451 
Mayflies, 169 
Meal mot,h, 215 
Mealy bugs, 134 
Medfly, 341 
Mediterranean fruit-fly, 

341 
Melon and pickle worms, 

216 
Melon fly, 341 
Mexican jumping bean 

moth, 226 
Midges, 264 
Milkweed butterfly, 237 
Millipedes, 585 
Mites, 535,565 
Mosquitoes, 264,272 
Moth-flies, 271 
Moths, 201 

Narcissus bulb-fly, 309 
Natal fruit-fly, 341 
Negro-bugs, 150 
No-see-urns, 282 
Nun-moth, 218 

Oblique-banded leaf-roller 
226 

Olive fly, 341 
Onion inannot. 319 
Orange maigot, 341 
Orange-tips, 236 
Orange tortrix, 226 
Orb-weavers, 560 
Oriental cockroach, 78 
Oyster-shell scale, 130 

Papaya fly, 341 
Parnassians, 236 
Peach scale, 132 
Peach twig-borer, 227 
Pear blister mite, 565 
Pear midge, 275 
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Pear psylla, 123 
Pear scale, 130 
Pear-slugs, 474 
Pea weevils, 439 
Peg-top coccids, 132 
Periodical cclcada, 108 
Periwmkles, 36 
Phylloxer:$, 127 
Pine aphitls, 124 
Pineapple scale, 130 
Pine leaf scale, 130 
Pine sawfl~es, 474 
Pine twig moths, 2% 
I'ink bollworm, 227 
Pirate-bugs, 144 
Pistol case-bearer, 232 
Plague flea, 405 
Plant-bugs, 145 
Plant lice, 124 
Polypl~emus moth, 213 
Pomace fly, 345 
Potato aphis, 125 
Potato tuber moth, 228 
Praying mmtids, 84 
Predatory flower-bug, 144 
Prornethea moth, 213 
Pseudoscorpions, 537 
Psocids, 96 
Pubic louse, 105 
Punkies, 282 

Raspberry cane maggot, 
21 (1 

~ i s p b e r r ~  sawfly, 474 
Red humped apple worm, 

211 
Red spiders, 576 
Rhinoceros beetles, 452 
Ribbed cocoon makers, 

222 
Roaches, 35,77 
Robber-flies, 298 
Rose scale, 130 
Rosc leaf -hopper, 114 
Rose niidge, 275 
Royal-palm bug, 146 

Sacred scarabzus, 450 
Salmon-flies, 176 
Sand-flies, 271, 28'2 
San dos6 scale, 130 
Satin moth, 218 
Saw-flies, 472 
Scale insects, 37, 128 
Scorpion flies, 189 
Scorpions, 535,537,543 

Screw-worm, 314 
Scurfy scale, 130 
Seedcorn maggot, 319 
Serpent-flies, 181 
Serpentine leaf -miner, 338 
Seventeen-year locust, 108 
Sllarp shooters, 109 
Sheep-tick, 347, 352 
Sheet-web weavers, 560 
Shield-hack bugs, 150 
Shield-bearers, 229 
Shore-bugs, 146 
Short-horned locusts, 56 
Silk worm, 21 2 
Skin-beetles, 450 
Skippers, 201, 233 
Slug-caterpillars, 241 
Snake-flies, 181 
Snipe-flies, 290 
Snout butterflies, 239 
Snow-flea, 348 
Soft brown scale, 132 
Soldier flies, 284 
Solitary wasps, 514 
Solpugids, 538 
Soothsayers, 84 
Sovereigns, 238 
Sowbug. 534 
Sphinx-Gaterpillars, 252 
Spiders, 535,555 
Spittle insects, 109 
Spongilla-flies, 185 
Spring canker-worm, 209 
Spring tails, 45 
Srxuce bud-worm. 226 
~ ; ~ u a s h - b u ~ ,  148 ' 
Stable fly, 321 
Stag-beetles, 450 
Stick insects, 30, 61 
Sticktight, 407 
Stilt bug, 148 
Stingless bees, 506 
Stink-bugs, 151 
Stink-flies, 185 
Stoneflies, 176 
Strawberry crown-miner, 

',on 
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Strawberry leaf-roller, 226 
Sucking lice, 104 
Sugarcane hopper, 119 
Swallow-tails, 236 
Sweet-potato weevil, 446 

Tachina flies, 318 
Tarantula hawks, 497 
Tarantulas, 556 

Tarnished plant-bug, 145 
Tent caterpillars, 221 
Termites, 93 
Thread-legged bugs, 147 
'rhrips, 73 
Ticks, 535, 565 
Tiger beetles, 410 
Toad-bugs, 153 
Toe-biters, 154 
Tongue-worms, 635, 579 
Trap-door spiders, 556 
Tree crickets, 54 
Tree hoppers, 108 
True lr~ugs, 141 
True lice, 104 
Tse-tse flies, 321 
Turnble-bugs, 450 
Turnbu-fly, 321 
Tussock moth, 218 

Velvet ants, 500 

Walking sticks, 61 
Wasps, 32 
Water Bears, 582 
Water boatmen, 152 
Water creepers, 154 
Water scavenger beetles, 

414 
Water-scorpions, 154 
Water striders, 142 
Water tigers, 41 1 
Web-worms, 216,219 
Weevils, 408 
Wheat bulb fly, 319 
Wheat-stem saw-fly, 472 
Wheel-bug, 147 
Whip-scorpions, 537,540 
Whirligig beetles, 412 
White ants, 93 
White flies, 124 
Willow gall sawflies, 474 
Wind-scorpions, 538 
Winter-gnats, 267 
W~reworm beetles, 421 
Wolf spiders, 561 
Wood-ants, 489 
Wood-wasps, 472 
Woolly aph~s,  126 

Yellow-fever mosquito, 
272 

Yellow-jackets, 496 
Yellow necked apple 

worm, 211 
Yucca moths, 222 
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