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PREFATORY NOTE.

In the act of Congress making appropriation for the Department
of Agriculture for the fiseal year ending June 30, 1889, provision was
made for botanical exploration and the eollecting of plants in little-
known districts of Ameriea, in connection with the United States
National Herbarium, and in the appropriation for 1891 additional
provision was mide for the publication of reports.  Since those years
similar provisions have been made annually.  As o partial result of
these appropriations, the Department has issued heretofore five com-
pleted volumes—I, IT, ITT, IV, and V1—of a series of publications enti-
tled Contributions from the United States National IHerbarium.
Another volume, YV, has now been brought to completion.

FREDERICK V. COVILLE,
Botanist, U, S. Department of Agriculture,
Curator, U. S. National Herbarium.

WASHINGTON, D. C., October, 1901.
111
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INTRODUCTION TO THE REPORT ON THE C®EUR D'ALENE
MOUNTAINN,

From the appropriations made for botanical investigations and
experiments a portion has been devoted anmually during the past four
years to an examination of the botanical resources of eertain little-
known portions of the United States. Reports on some of these inves-
tigatious have already been published. The one now transmitted deals
with that portion of the Bitter Root Mountains of northern Idaho known
as the Canr A’Alenes, a fuirly representative part of the whole range,
and as the region is heavily timbered the economic part of the report
necessarily deals largely with trees,

Mr. Leiberg’s instructions from the Botanist were substantially as
follows:

The region in which you will he engaged is the Cwur d’Alene Mountains of north-
ern Idaho and as much of the adjacent eountry as you find time to explore in addi-
tion to ascertaining the facts ealled for in these instructions.

Your work will cover the following subjects: (1) A collection of all the species of
plants in the region traversed; (2) a general account of the topograply and
climatic conditions of the region; (3) the timber resources of the country and its
relation to other local industries; (4) the local and aboriginal uses of native plant
products, particularly food plants, and (5) an analysis of the flora of the region into
its several component floras, in their relation particularly to topographic and
climatic conditions.

* #* % * * * *

Yon will report the number and size of the streams flowing from the C‘«eur d’Alene
Mountains and to what extent they are used for irrigation. You will ascertain as
nearly as may be the rainfull in varions parts of the range, and secure, if possible,
data on the temperature and prevailing winds, particularly with reference to the
source of rainfall,

Under timber vesonrees, yon will ascertain the size, kinds, and amount of timber,
by localities, and its aceessilility to streatus ov other means of transportatiou. Yon
will ascertain whether stock is ranged in the forests, and whether sheep alone, or
cattle and horses in addition, comprise the stock so ranged. You will ascertain
whether valuable mineral deposits have heen discovered in the forest area, and
whether they are actnally being worked at the present time.  You will also, it prac-
ticable, make measnrements of particular trees, to give a fairidea of the size of cach
kind of timber. * * *

Yon will ascertain, so fur as possible, what plants have been used for food by the
aboriginal tribes, and will collect herbarinum speeimens of the plants themselves,
together with specimens of the food products, in various stages of preparation, as



2 INTRODUCTION.

they are now used or have heeu used by the Indians. Whenever possible, yon will
also mako any other notes of importance relative to the aboriginal uses of plants for
fiher, basket materials, or medieines.

In conneetion with the subdivision of the flora into its eomponent tloras, you will
also note what cultivated plants are peenliarly adapted or rvestricted in their ovcur-
rence to eaeh natural helt or zone,

You will collect data which will enable you to plat nupon a map the area of com-
merveial timher, of scattered timber, and ot tiimberless land in the region examined.
You will plat your route acenrately upon the map,

You willalsoindicatenpon themap, by poltits 1lsuhdivisions,if possible, andin other
cases by natnral houndaries, sueh areas as, in your opinion, ave desirable and suitable
for timber reservations in relation to the demands tor timber iu loenl industries and
the preservation of’ water supply ot the adjacent country, leaving out of the reser-
vation all agricultnral lands.

Yon will indicate what regnlations, if any, are nacessary to seenre the proper nuse
of timher for mining or agricnttural pnrposes within any portion of the proposed
reservation,

The present report contains a larger amount of information regarding
thie region than wonld be possible in the case of an ordinary investi-
gation. Mr. Leiberg has lived in northern Idaho for about ten years,
and during this period has often visited the Caur d’Alenes, sometimes
remaining there for several months at a time,  1Iis report, therefore,
is the result of a large amonnt of observation and experience.

In the report as now transmitted a statement of Mr. Leiberg’s recom-
mendations relative to timber resevvations is not included.  Sinee the
report was written Congress has made an appropriation for a Forestry
Commission, one of whose duties is to consider the geueral question of
timber reservations.  This part ot Mr. Leiberg’s veport, therefore, has
been withheld from publieation for the present, and will be placed at
the disposal of’ the Commission.

The diseussion of the mineral resonrees of” the region is more elabo-
rate than would be unecessary in an ordinary report on botanical
resources, but a reasonably full treatment is requived in the present
case to show the scope and importance of the mining industries of the
Caur d'Alenes, for this industry must be taken into full consideration
if any proviston is made hereafter for State or Governmental manage-
ment ot these forests.

The disenssion of the climate, also. is given in considerable detail, as
in case of a futnre selection of any portion of this region for timber
reservations all possible knowledge of its climatie conditions will be
valuable,

The report shows that the region is one ot extremely lieavy rainfall
compared with that of otlier loealities so far from the Paeilie coast, and
that in conseqnenve of this rainfall a heavy growth of timber covers
most ol the region, The agriculture of the country amonuts to almost
nothing except in some of the lower valleys, and even there it is chiefly
confined to grazing. The principal industries are mining and lumber-
ing, and it is in relation to these that the vegetation of the region, from
an econonic standpoint, must be eonsidered.  In the futnre, however,
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it is possible that the subject will have an important bearing on the
irrigation of the plains lying farther to the west, for their natnral water
supply conmes from the Canr d’Alenes.

One of the principal practical lessons brought ont in the report is
the extent to which forest destruetion may be carried in the absence of
any cfticient legal or commercial eheck. The era of forest fires began
in the earlier period of immigration, followed by the destruction inci-
dent to the building of the Northern Tacific Railvoad and in very
recent times by the unparalleled devastation connected with the mining
industry. In this connection I may quote the following from Mr. Lei.
berg’s report:

The next and last stage in the destrnetion of the forests, whiel 1s still in active
 operation, came when the great ore deposits in the Cenr d’Alenes were discovered,
Tironsands of prospectors flocked intoe the country then, and the forest fires raged
in himdreds of localities to clear away the dense growth of timber and shrnbs,
which very materially interfered with the work of the prospectors secking the
mineral-bearing lodes,  Asthe mines began to develop, fuel and timber were necded,
The choice parts of the forest were cut into, debris took the place of the grecu tree,
and fire coming later, finished what the ax had spared.  In 1881 1 passed through
the Canr d'Alenes into Montana.  In spite of ihe many previons fires, there were
miles upon miles of primeval forest, Tu this year (1895) along the same route there
was not a single foot that the fire and ax had not run through, and the Jarger qnan-
tity had heen uselessly and totally destroyed.

The result of all these sources of forest destruetion is expressed in
another statement ot Mr. Leiberg’s. ax follows:

I'rom an intimate knowledge of the (‘anr d'Alenes, obtained during a residence
of ten ycars in the immediate neighborhood, T do not hesitate to affivm that 50 per
cent of the aceessible merchantible timber of the Cwur d'Alenes is absolutely
destroyved; that of the remainder, 20 per ¢ent hias been more or less culled, leaving
only 30 per cent in good condition.  All this within a period of thirty-four years,
and of these, only twelve years represent settlement and development.

At the end of his veport proper on the Caeur d’Alenes Mr, Leiberg
outlines a system of timber protection drawn from his experience of
the region, of the people, and of the local industries. 1t is a suggestive
cireimmstance that the system proposed is similar in many respects to
that outlined in the Paddock bill, presented to Congress in the year
1392, a bill with which Mr, Leiberg was not acquainted at the time his
report was submitted. If essentially the same system snggests itself
on the one hand to stndents of the general forestry question in the
east and on the other hand to a practical observer in the field, it indi-
cates that that system is worth the careful eonsideration of our law-
making bodies, There can be little doubt that a system similar to the
one here outlined would be a great step in advanee upon the special
agent system which the Department of the Interior is now compelled

by law to follow.
Freprricx V, COVILLE.
Dotanist,



GENERAL REPORT ON A BOTANICAL SURVEY OF THE
CEUR D'ALENE MOUNTAINS IN IDAIO DURING THE
SUMMER OF 1895,

By Joux B. LEIBERG.

ITINERARY.

In compliance with instructions from the Botanist of the Depart-
ment of Agrieulture, dated June 3, 1893, to make a botanical survey of
the Ceur A’Alene Mountains in northern Idaho with special reference
to the economic features of the tlora, 1 left Hope, Idaho, on June 11,

The ficld work was begun in the middle portion of the St. Mary basin,
thence carried to the upper part of this stream, and extended along the
divide between the St. Mary, St. Joseph, and the North Fork of the
Clearwater, taking in as muech of the densely timmbered portion of
the West and East forks of the St. Joseph as time permitted.

After finishing here, the work was gradually extended northward,
and terminated with the exploration of the extreme western portion
of the North Fork of the Caur d’Alene River basin, in the middle of
October.

The time actually spent in the field was divided between the various
seetions as follows: June 15 to July 6 was devoted to the eentral por-
tion of the St. Mary basin and about the head waters of this stream.
July 6 to JTuly 14 was given to the summit ot the high ridges which
separate the St. Joseph’s tributaries from the North Fork of the Clear-
water and to the divides between the upper portions of the forks of
the St.Joseph.  I'rom the 14th to the 17th of this month the work was
in the lower part of the St. Joseph valley. From the 17th of July to
the Tth of Angnst I was engaged in the valley of the South Fork of
the Coeur d’Alene River, with frequent side trips to the swinmits of the
divides which separate this stream from the St. Joseph and into the
valleys of the more eastern tributarvies of the latter, whieh could not
well be reached from the upper St, Mary. From August 7 to August
13, I was employed in examining the eastern rim of the basin of the
North Fork of the Ceeur d’Alene River. The time from August 17 to
September 1 was spent in the valley of the Clark Fork of the Colnmbia,
from the first easterly crossing of this stream of the Northern Pacific

5



6 BOTANICAL SURVEY OF THE CHUR D'ALENE MOUNTAINS.

Railroad to Cabinet Rapids, examining the northern vim of the monn-
tains which inclose the North Fork of the Canr d’Alene River. Sep-
tember 4 to September 19 was employed partly along the western rim
of the North Fork Dasin and partly in making a second ascent of
Wiessner Peak to obtain some meteorological data during the early
snowstorms of the season.  September 25 to October 9 was employed
in a trip into the more western portion of the North Fork basin to
obtain more data concerning the forest conditions of this particular
region. With this the field work of the season ended.

TOPOGRAPHY.

The extent of eonntry to which the name Caur d’Alene should be
applied has heretofore been rather indefinite. The common view
limits it to the region drained by the South IFork and a small portion
of the North Fork of the Cweur d’Alene River. By reason of the great
mining industries which are earried on here these areas are by far the
most important and most widely known of all in the Caur d’Alene
Mountains, and therefore are usually meant when the Coenr d’Alenes
are spoken of. A Dbroader view 1s here adopted, and one more in har-
mony with the geographical position of the region and its geological
relations to the snrrounding mountainsg, as well as with its peculiar and
intricate topography, which latter feature very decidedly stamps the
areas we shall here include under the general name Caenr d’Alenes as
parts of one mountain system.

The Ceeur d’Alenes, therefore, are here nnderstood to inclnde all the
mountains or ridges, exclusive of the main Bitter Root Range, which
form the drainage system of the streams tlowing into Lake Ceoeur
d’Alene, The geographieal position of the region is between 1159 20/
and 1160 407 west longitude, and between 462 40/ and 48° 40’ north
latitude, approximately.

Politically it is ineluded within the boundaries of Kootenai and Sho-
shone counties, in Idabho, and its area may be roughly estimated at
9,000 square miles,

The Cornr d*Alene Mountains form in general a rugged and difficult
region. The system is not what is generally understood as a range,
though many of the maps, especially the older ones, so delineate it.
There is no general “backbone” traversing the arca and sending out
laterals each way. All the larger ridges and prineipal divides join
with the Bitter Root Range eventually, and but for the peeuliar manner
in which they extend and inelose the drainage basins of the river
systems might be regarded as simply an immense western toothill
region of the Bitter Root Moantains.  The entire extent of country here
called the Corur d’Alenes forms a large, almost completely inclosed,
trinngunlar area.  The apex of this triangle may be considered as abut-
ting on the Clark Fork River at Cabinet.  Ifrom this point the eastern
side of the triangle, which has a Iength of about 190 kilometers (111
miles), is formed by the main range of the Bitter Roots,
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The southern base of the triangle is formed by a high, nearly due
east and west ridge, which divides the waters of the North Fork of the
Clearwater. from the Cear d’Alene drainage system.  Thisis about 160
kilometers (99 miles) inlength. The western termination of this ridge
is a heavily forested, quite conspicuous mountain, to which the name
“«Mount Carey ” is sometimes applied. It forms thie central knoh of an
extensive gronp of radiating ridges, among which lie the headwaters of
the Potlatch and those of one of the principal tributaries ot the Palouse.
Its elevation is about 1,320 meters (5,000 feet).

The western side of the triangle, commencing at this mountain,
extends northward a distanee ot 105 kilometers (65 miles), where a gap
or break ocenrs,  In this gap is situated a part of Lake Caur d’Alene,
a great natural reservoir, into which tlows all the water diseharged by
thie streams of the interior drainage basins ot the Coaur d’Alenes.
Commencing directly to the north ot this lake, the western mountain
rim resumes its extension northward, passing a few kilometers to the
east of Lake Pend Oreille and joining the DBitter Roots at Cabinet, to
form the apex of the Cuur d’Alene triangle, a distanee of about 93 kilo-
nmeters (59 miles).

The mountain rims which form the sides and base of this triangleare
not to be regarded as straight and regularlines.  On the contrary, they
are extremely serpentine in their vourse, swinging often from east to
west and from north to south, and vice versa, many kilonieters from
a straight line.

This twisting and turning of the divides with the numerons deep
saddles and corresponding rises render the heavily timbered portion of
the erest line of these ridges very diftieult to follow.

From every rise or peak an extensive system of laterals is sure to
radiate, and in every saddle a stream heads on each side of the ridge,
so that nnless the traveler knows the way, or is exceedingly caveful, he
is constantly in danger of being led oft on these lateral ridges or into
the side raviues trom the main divide which he may be endeavoring to
follow,

The region inclosed by the three mountain rvims just deseribed, is
exceedingly rongh and broken. 1t is & mass of long, steep, tortuous
ridges, inclosing a maltitude of deep, narrow canyons. The ¢levation
of the ridges varies trom 1,350 to 2,160 meters (4,400 to 7,000 feet), the
average being abont 1,500 meters (5,000 feet).

It is a remarkable fact that the highest elevations in the Ceenr
d’Alenes are not found in the main range of the Bitter Roots, but lie
about 65 kilometers (40 miles) to the west in the divide whieh separates
the waters of the Cour d’Alene River from those of the St. Joseph.
Here the ridge rises in a few localities to a height of 2,175 meters (about
7,100 feet).

There is also situated on the western mountain rim of the triangle,
abont 32 kilometers (20 miles) sonth from Cabinet, a mountain locally
known as Pack Saddle, This has an elevation of about 2,400 meters
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(7,900 feet), and is therefore probably the highest point in the Caur
d’Alene region.

The definite details of the eonfiguration of the mountain system of
the Carur ’Alenes are almost impossible to deseribe in terms that will
present a troe picture to one personally unacquainted with the region.
There are, however, certain features which appear in all portions of the
system and which give to the whole a determinate eharacter. We have
first the very long, tortuous ridges extending from all sides of the in-
closing mountain rims into the interior of the Caur d’Alene basins.
The sinuosities ot these ridges are a repetition of those ot the primary
inclosing divides, but on a smaller scale. We have next thie wavy
crest line of the ridges, caused hy a continual suceession of saddles and
the opposite rises. A level erest line for a greater distance than one
kilometer is a rarity. We have next the system of lateral spurs radi-
ating from the rises and peaks of the ridges, and the ravines which
invariably head on opposite sides of the saddles. The featuresof wavy
crest lines and lateral ravines and spurs heading in the saddles and
rises are repeated over and over again to the very smallest spur of the
system. It is this continual division and subdivision of the long
laterals, sent out from the primaries, that give the Caeur d’Alenes the
peculiar broken character which is such a distingunishing feature of
their systemn.

The laterals, where they abut upon the larger valleys, terminate
mostly in two ways—first, as a slender, low, attenunated point of rocks;
secondly, and by far the most often, as a broad front more or less cut
into by short ravines. The width of the base of the frouting part of
the spur is approximately equal tothe length of spreadof all its lateral
extensions. This feature is exceptionally well developed in the North
Fork basin, and oceurs there with great regnlarity.

The peaks, so called, of the Coeur d’Alenes are not exactly the form
of mountain we are aceustomed to eall peiks.  They ave, in the majority
of instances, simply the rising swells of the ridge between the saddles.
Now and then a rocky eminence occurs which crowns the junction of
several great radiating spurs, and rises perhaps 200 to 3500 meters (650
to 1,000 feet) higher. Tn sneh eases they assume more traly the shape
we are used to associate with that word., One of the best examples of
the class is Wiessner Pealk, sitnated on the divides between the South
Fork of the Cweur d’Alene and the St. Joseph. The ridges of the
Ceenr d’Alenes are usually very steep, an angle of 40° bheing common,
Along the higher divides are many localities where the slopes rmm up
to 60° and even 709, Perpendicular eliffs oceur here and there. They
are most numerous neav the main range of the Bitter Roots and along
the Clearwater divide. They are seldom over 250 meters (or about
820 feet) in height.  An exception is fonnd on the western slope of
the ridges which form the western side of the Caeur d’Alene triangle.
At the south end of Lake Pend Oreille are precipices having a slope
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of over 80° and a height of 850 meters (or about 2,800 feet). There are
more precipitous stretehes on the larger east and west ridges than else-
where, and they are almost invariably on the northern slopes. The
reason for this appears to be that these divides are sitnated along
creat faulting lines. Notwithstanding the steepuess of the ridges,
they do not commonly present rocky sides.  The solid bed roek of the
country is more frequently deeply covered with débris and soil than
exposed. The ravines are tortnous and narrow. Even the longest
valleys are comparatively narrow when one considers the great nnmber
of side ravines which open into them. A width of 3.2 kilometers
(2 miles) is a rarity, and is reached only in the slackwater portion of
the valleys of the Carnr @ Alene and St. Joseph rivers. The average
width of the valleys of the principal streams is about 1 kilometer
(or about five-eighths of a mile).  The width of the lateral ravines varies
so much that no average can be given. 1t will often not exceed 10 to
15 meters (33 to 49 feet), with the ridges rising 300 to 500 meters (1,000
to 1,600 feet) above the floor of the ravine. Such narrow places are
deprived of the direct sunlight during several months of the year.

The geological formations of the region are wholly composed of non-
fossiliferous rocks. In the southern portion micaeeous, granitie, feld-
spathie, and syenitic rocks abhound. The southern base of the Cweur
d’Alene triangle is alinost wholly composed of these primary rocks.
In the middle and lower portions of the St. Mary and St. Joseph there

~are large areas eovered with basaltic outflows, which eonnect to the
northward, near Lake Cowr d’Alene, with the basaltie rocks of the
plainsof the Columbia. The eentral and northern portions of' the region
haveless of the primavy rocks exposed.  The prevailing formations here
are siliceous magnesian sehists, great masses of ferruginous quartzite,
and here and there dolomitie and caleareous rocks.  These two latter
classes ot rocks are especially abundant near Lake Pend Oreille,
along the more northern portion of the western mountain rim, and
appear to be the final southeasterly extension of the dolomitic rocks,
which abound northwesterly toward the Colville region.  The basaltie
rocks are absent in the conntry north and northeast of Lake Caenr
@’ Alene, exeept over a small area which extends 10 kilometers (6 miles)
northeast from the lake. The magnesian schists are frequently trav-
ersed by various kinds of igneons dikes. This is especially the case
in the basins of the North and South forks of the Ceeur d’Alene River.
The quartzite rocks of the Cweur d’Alenes are prominent features in
the geology of the conntry.

The thickness ot the bedded rocks of the Caur ’Alenes can not be
told with absolute certainty. 1t is, however, not less than 3,000 meters
(or about 9,860 feet). These figures have heen computed from a eareful
measurement ot the exposmres of bedded rocks which ocenr along the
east shore of Lake Pend Oveille and in the North Fork basin.

The geological age to which they belong has, to my knowledge, never
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been determined. As before remavked, they are strictly nonfossilifer-
ous. Judging from this fact and taking into consideration their highly
metalliferons character, as well as the position, extent, eontents, and
general appearance of the mineral-bearing lodes which traverse them,
I am inclined to place them among the pre-Cambrian rocks ol the
continent.

DRAINAGE.

The drainage system of the Ceenr d’Alene hasius is composed of two
prineipal water courses, which divide and subdivide over and over again
and form that most intricate system of lateral streams, some of” thew of
considerable size, which is sneh a prominent feature of the region.

The primary water courses are the Cour d'Alene and St. Joseph
rivers. The waters of these streams flow into Lake Cowr d Alene,
which is thus in a measure alarge storage reservoir for the entire drain-
age from all the interior basins,

The Canr A’Alene River empties into Lake Coewr d’Alene about 32
kilometers (20 miles) south from the narth end of the lake. At a dis-
tance of 65 kilometers (40 milex) above its outlet it divides into two
streams, the North and South forks of the Ceenr d’Alene River. The
North Fork. which is the larger stream of the two, heads in the moun-
tains near the north end of Lake Pend Oveille. 1t flows in an inelosed
trinngular basin, a repetition on a small seale of the greater (‘ceur
d’Alene triangle. It is very tortuons, and its course on the whole lies
near to the ecastern side of the triangle; thatis, to the main range of the
Bitter Roots.  1ts exact length is unknown, but probably is about 175
kilometers (or nearly 110 miles), The elevation of the valley is abont
1,200 meters (3,900 feet) in the upper portion and 670 meters (2,200 feet)
at its junetion with the Sonth FFork. Near the town of Kingston it
breaks through the basal ridge of its basin and effeets a junction with
the Sonth Fork. It has here a width of about 70 meters (230 feet) and
a mean suniner stage of water 1 meter (3.3 feet) in depth. The Sonth
IYorkk heads in the ridges ot the Bitler Roots a few kilometers to the
north of Sohons Pass,  Tts basin is a vectangular area, its long diame-
ter streteching east-sontheast,  Trom its junetion with the North Fork
to its head in the Ditter Roots is a distance of about 65 kilometers (40
miles).  The elevation of its valley at the upper end is about 1,060
meters (3,478 feet) and ad its junction with the Novth Fork about 670
meters (2,200 feet). At the point of junction its width is 30 meters (98
feet), with a summer stage of water of about 75 centimeters (2.5 feet).

In this report, unless especially stated to the contrary, whenever the
North Fork or the South Fork is mentioned the respective fork of the
Ceenr d’Alene River is invariably meant.

The Coeur ’AleneRiver is navigable in high water from the junetion
of its two forks to its ontlet into Corur d’Alene Lake, a distance of
about 63 kilometers (40 miles). The summer and fall stages of water
do not permit navigation farther than to the old Cwenr d’Alene Mission.
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From this point to Lake Ceur ’Alene, a distance of 48 kilometers (29
miles), the river has an almost imperceptible enrrent and a depth in
low water of from 5 to 14 meters (16 to 46 feet). The width of the Coeur
d’Alene River at the head of navigation is about 33 meters (125 feet),
with a summer stage ol water of 2.5 meters (3 feet). The total fall in
the viver from the head of summer navigation to Lake Cwnr d’Alene
is only about 5 meters (16.4 feet).

The St. Joseph River is the largest of the Caxnr (’Alene streams, and
drains the most extensive area. It empties into Lake Carur ’Alene at
the sonthern extremity, and is navigablefor thelake steamers a distance
of 42 kilometers (26 miles) from its month. The area covered by its
basin is trapezoidal in shape.  About 24 kilometers (15 miles) trom its
ontlet into Lake Caenr d"Alene it receives its largest tributary, the St.
Mary River. About 63 kilometers (10 miles) from its outlet it forks
into three streams, two of which heand in the ridges which form the
divide between the North Fork of the Clearwater and the Ceenr d’Alene
basin. The third heads in the Bitter Root Range a short distance
sonth of Stevens Peak.” This latter is the longest of the tributaries,
and might be regarded as the continnation ot” the main stream. If so,
the length of the St. Joseplh would be abont 220 kilometers (or slightly
more than 157 miles).

The elevation of the npper portion ot the valleys of the St. Joseph
forks is, in the mean, 1,500 meters (4,900 feet), and of the valley at the
head of navigation 670 meters (2,198 feet). I'rom the head of naviga-
tion to the outlet of the river into Lake Canr d’Alene theve is a fall of
about 7 meters (23 feet). The navigable portion of the Coeur d’Alene
and St. Joseplh rivers is usunlly called “the slack water.”

The St. Mary River, the largest tribntary received by the St. Joseph,
heads in part in the divide whieh separates the Clearwater from the
Caur d’Alene basin and in part in the divides in whielt the Palouse
River heads. The upper portion of its valley has an elevation in the
mean of 1,050 meters (abont 3,400 feet), and the lower, at its junetion
with the St. Joseph, a height of about 675 meters (about 2,200 feet).
Tt has o width at its junction of abont 8 meters (26 feet), and a depth
during the snmmer stage of water ot about 3 meters (10 feet).

The lower and navigable portions of these streams all agree in having
but a slight fall and a deep channel. This is dune to the fact that this
portion of their course is ent throngh a deep diluvial soil, clearly the
old bottom of Lake (‘wenr ’Alene, whieh, not so very remotely in a
weological sense, was far larger and extended well np into what is now
in part the valleys of these rivers. Above the slack water the streams
are clear, aud do not deposit sufficicnt sediment to ill up the channels,
The valleys rise rapidly, the mountains elose in, and the current hecomes
swift, with shallow water during the smmner season.  The snrface water,
however, by no means vepresents the true amount which drains away
by these streams.  The subsoilin the valleys is a mass of porous gravel,
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in most places overlying the bed rock to an unknown but certainly very
considerable depth.  This gravel is very permeable to water, and has
everywhere a large underflow.

The mnltitude of canyons and ravines whieh braneh oft from the
larger stream valleys in all directions have each o Howing stream at
the bottom, which in its turn is supplied by the springs that break out
at frequent intervals from the inelosing ridges along their conrse.

It has already been remarked that Lake Carur d’Alene receives the
entire drainage from the inclosed Corur d’Alene areas. The outlet of
the lake is the Spokane River. This stream is of great commereial
importance to a large extent of conntry by reason of the water power i¢
tfurnishes at varions points. The stage of water in it depends wholly
upon the amount of the annual precipitation within the Coenr d’Alene
triangle. Owing to the peculiar situation of the lake, it would be pos-
sible to hold back a sufficient quantity of water in it to secure a nearly
uniform flow in the Spokane throughont the year,

At a distance of 11,5 kilometers (7.15 miles) from the lake down the
Spokane River is Post Ifalls. The stream here cuts through a dike
of gneissoid or some other variety of metamorphosed magnesian rocks,
and forms a fall of about 12 meters (39 feet) in height. By the entting
through ot this dike the lake has been drained from its last high stage
of water and the slack-water chanuels of the rivers of the Conr
d’Alene basins ereated.

Should it ever beecome neeessary to store a large quantity of water in
Lake Carur d’Alene, it can readily be accomplished by dams at this
point, and a nearly uniform stage of water throughout the year be
secured for the points below. Sucli procedure, however, would over-
tlow all the agrienltnral linds bordering on the slack-water portion of
the rivers, ns they now have only an elevation of 2 to 3 meters (6 to 10
feet) above low water.

The drainage which flows from the Coiur d’Alene Mountains outside
the inclosed basins is disposed of as follows: The eastern slopes of the
inelosing rims of mountains in the east drain partly into the Missoula
River and partly into the Clark Fork of the Columbia by the channels
of various small tributaries of these streams, The southern slopes of
the divide which forms the base of the Coeur d’Alene system in the south
drain in part into the North Fork of the Clearwater and in part directly
into the main Clearwater. The western stopes of the northern half of
the inelosing west rim drain in part into Lake Pend Oreille; south of
the lake, and north of Lake Canr d’Alene, the drainage flows into the
upper Spokane plains and sinks as soon as it reaches these gravel-
covered plains to a depth of about 100 meters (325 feet), whence it
probably finds its way into the Columbia direet.  South of Lake Coeur
d’Alene the waters flow partly into ITangman Creek, & tributary com-
ing into the Spokane River just below the eity of Spokane, and partly
into the Palouse, a tributary ot the Snake River,
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With referenee to the ’alouse, it is a curious circumstanee that the
explorers connected with the surveys for o north transcontinental
routein 1853 and 1856 were determined to place the head waters of this
stream far enough east to reach the main range of the Bitter Roots,
1t is so delineated on (rovernor Stevens's map accompanying his report.
Other surveys tried as persistently later on te find a short ent by way
of the Palouse to the Missoula River. 1t appears to have been a slow
and diflieult task to convincee them that the great basin of the-St.
Joseph with the valley of its tributary, the St. Mary, intervened
between the heatd of the Palonse and the summit of the Bitter Roots,
The diffieulty probably was dne to failure to appreciate the true shape
of the peculiar inclosed hasins in which the interior drainage of the
Ceoenr d’Alenes lows,

CLIMATE.

The most prominent feature of the c¢limate of the region is its great
annual precipitation.  Exactly how large this is for all portious of the
area we can not say. Meteorological data applying to the uninhabited
portions are unobtainable, and they comprise muneh the larger portion.
There are two wellimarked periods during the year, a wet and a dry.
The dry is comparatively short. on an average not above ten weeks. The
wet includes the remainder of the year. The season’s precipitation
asually commenees with light showers in the middle of September.
Above elevations of’ about 1,600 meters (5,250 feet) these showers are
snowstorms in part, but the snow does not remain long. After the
first showers there is usnally a short interval of dry weather. In the
early part of October the rains begin again, inereasing in frequency
and duration until December is reached, when o storm may last, as it
often does, twenty to thirty days, during which time either rain orsnow
falls incessantly.  With the October showers the snow line creeps down
rapidly, and in December usually beeomes permanent at the lowest
levels of the region.

The eoldest weather of the season is experienced mostly in the early
and middle portions of Jannary, and is pretty sure to be followed soon
after by the heaviest snowfall of the winter, considering its duaration.
This snowfall is often suceeeded by a -*ehinook,” o warm southerly wind,
which may melt the accumulations of the lowlands wholly or in part.
With this the spring commences.  This season is often of great length,
Rain and snow, freeze and thaw, alternate every few days, very often
until the middle of May. There is then a season of dry weather until
the middle of June, when a rainy period of two or three weeks sets in,
After this has passed dry weather prevails until the fall rains begin,

The precipitation is not equally distributed over the whole region.
Certain places receive far more snow and rain than others, even though
they are at the same level. The upper portion of the St. Mary and
St. Joseph Dbasins and the western areas of the North Fork basin
appear to receive more than any other, with the exeeption of some
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localities in the main range of the Bitter Roots. T estimate that the

places enumerated above, at an altitude of 1,200 meters (or about 4,000

feet), have an anmual precipitation of 260 em. (or about 100 inches) of
rater,  Ior the remainder of the region it varies between 150 and 22

-

cem, (59 and 87 inches), The snow at clevations below T00 meters
(about 2,300 feet) usnally attains a maximum depth not exceeding 1
meter (3.3 feet) for points in the lower portions of the valleys and 1.5
meters (1.9 feet) for points in the central and upper portions.  Above
this the depth rapidly increases. At 1,500 meters (5,000 feet) it will
average 5 to 6 meters (15 to 20 feet), and at 2,100 meters (6,900 feet)
perhaps 7 or 8 meters (23 to 26 feet.) This, however, does not represent
the trne total amount of snow that falls, This is always quite damp
and settles very rapidly; besides, there is no frost in the ground
throughont the forested portions of the mountains, even at the highest
elevations, and the snow melts constantly from beneath.

The amount of precipitation that is given for the varvious localities
cited above is of necessity based upon estimates derived (rom other
sourees than actual yearly measurements. There are no complete tem-
perature or precipitition records in existence for any point within the
Ceeur d’Alene basins.  Tlor the present we are obliged, therefore, to
estimate from fragmentary observations,

Throughout the areas of maximmm preeipitation the average number
of days during the year on which rain or snow falls is two hundred.
For the western areas of the North Fork basin this number is the
resnlt of personal observations extending over a period of nearly nine
years. Ior the St. Joseph and St. Mary basins I have no complete
observations, but the denseness and size of the forest growth form a
pretty aceurate eriterion by which to judge, and aceepting these as a
standard, the yearly period of rain and snow in these basins is no less
than in that of the North IFFork. Over these arcas an average fall of
rain or snow, redueed to water, is 2.2 em, (about 1 inch) in twenty-four
hours. I have many times measured the fall during twenty-fonr hours
in the months of March, April, June, and Oetober in the North Fork
basin amd tfound 4.5 em. (about 2 inches) a common oceurrence. A total
fall of 15 em. (about 6 inehes), as a result of a rain storm of three days’
daration in March, October, or November, hus frequently been noted.
In my estimates I have disregarded these measnrements to some extent
and placed the average daily preeipitation during two hinndred days
at 1.3 em. (somewhat in exeess of one-half ineh), We can also form
some estimate of the amount of water that falls throughout these
mountains by takiug the forest growth as a basis. The amount of the
yearly preeipitation for Spokane has been given as nearly 90 em. (about
35 inches). Spokane is situated, in o divect line, abont S0 kilometers
(50 miles) from the extreme western mountain rim of the North Fork
basin and abount 60 kilometers (37 miles) from the western base of the
same, The city islocated at the eastern termination of the open plains
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region of the Columbia River in Washington, and the annnal rainfall is
barely suflicient to permit a moderate growth of the yellow pine and
Douglas spruce there. Proceeding eastward from Spokane in the diree-
tion of the North Iork basin, a rapid increase in the density and size
of the forest growth soon becomes noticeable.  The white fir. the west-
ern tamarack, the white pine, and the cedar appear, all of them species
requiring plenty of moisturve for their development. IMinding these
trees on the same level and under the same soil conditions as exist at
Spokane, we are forced to the conclusion that a greater amount of pre-
cipitation takes place where they grow than is the case at the former
place, where they are absent.  No other explanation for their distribu-
tion secems possible.  Taking now the annual preeipitation for Spokane
as a Dbasis, and considering the inerease in the forest growth between
that point and the one at the western base of the North Fork rim of
mountains, an addition of 50 per cent to the annual fall of moisture is
very far within the bounds of probability. This would give 135 em.
(about 53 inches) for a poiut about 20 kilometers (13 miles) east-north-
east from Rathdrun, Idaho. The water draining from the adjoining
ridges is excluded as a factor in the forest growth. for onr station is
chosen in a locality where no water flows on the surface and where no
subwater is known {o exist within 60 meters fabout 200 feet) of the
same. Proceeding easterly from the station, we encounter the mountain
ridges, and the annual precipitation increases at a rapid rate as altitude
is gained.

The winds that bring the moisture come from between the south and
sonthwest.  TFor some unexplained reason the exact point between
these two directions frou: whieh the storms eome varies slightly from
year to year, but is pretty uniforin for each year. 1t might be named
the dominant precipitation point. The degree of inelination which
this assummes each year in relation to the principal storm lines, the
south and southwest, appears to decide the annual amonnt of precip-
itation. The nearer to the south the warmer and moister will be the
winter; the nearer to a westerly direction the colder and dryer will be
the season,  Bnt little attention has been given to this feature which
I have called the dominant precipitation point, but that it exists is
evidenced both by observations of the people living in the region and
by certain conditions of the forests, which will be explained farther on.
The latter elass of records extends over at least two centuries. The
circumstance noted liere is of very great importance in relation to
the conservation of the Caur d’Alene forests, as we shall see pres-
ently. Many of the winter storms appear to come from the north. In
reality this is only seemingly so. It is but the lower stratum of air
which travels sonthward in these cases. Whenever we obtain glimpses
of the moving clound masses through the snow or rain during these
storms we see that at elevations above 1,800 meters (5,900 feet) or there-
abouts they come steadily trom a southerly direction, no matter from
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whatquarter the wind blows near the eartl’s surface. ‘When one of these
storms especially distinguished from the more common form by its two
strong air ewrrents moving in opposite directions is about to oceur, the
first indication of its approach is afforded by the cloud formations
about the peaks which rise above 1,600 meters (5,250 feet). There are
scen heavy masses of grayish-colored clouds rolling from the north
along the mountain snnunits. The Jower limits of these clouds are
pretty sharply defined. At very high elevations dark elonds are mov-
ing slowly from the south. Near the surface of the earth the air is
calm, Suddenly the lower stratum of clonds descends to the earth,
accompanied by a fierce northerly wind, the upper are much accelerated
in their northward eourse and apparently sink lower, and blinding
masses of snow begin to tall,

The northern current in these cases seldom lasts more than two or
three days, after which the upper appears to prevail; at least it reaches
the lowest Ievels and blows thenceforth more or less continuously from
a southerly direction.

Ocecasional breaks in the lower cloud masses reveal now and then
small elouds forming high up and drifting from the north. This would
indicate a reversal ot the air currents.

There are no two localities in the Cour d’Alenes separated by 3 or 4
kilometers (2 or 2.5 miles), or even less, which experience exactly
the same climatic conditions though the elevations may in all cases
be the same. This statement is not intended to carry with it the
implication that the precipitation and the mean anmimal temperature

rary within these narrow limits. The variation cousists prineipally in
the unequal distribution ot the daily temperature—that is to say, the
nights or the days may differ in temperature conditions over such lim-
ited areas as here indicated.  This circumstance is due to several canses,
among which may be noted, first, the general trend of the neighboring
ridges, which deflect the air currents in various directions; seeond, the
distance each point is removed from the western rim of the mountains—
for, as a rule, the farther east any place in the Cweur d’Alenes is situated
the lower appears to be the mean annnal temperature. The nightly
interchange of air whieh takes place between the sumnmits of the ridges
and the bottom of the valleys or the open plains regions is also a pow-
erfnl factor in cansing local climatic vaviations, This interchange of
air is more marked during the spring, summer, and antumn months
than during the winter. When clear nights prevail there is a down-
ward flow of cold air from the crests of the ridges and an upward flow
from the valleys.  The downward tlow follows the canyons and vaileys,
the upward movenient follows the slope. In the inelosed mountain
basins it is diffienlt to estimate the force of this interchange, The
downward flow of air is much obstrueted by the forest, as is also the
upward movement. Fog often forms daring the night and is borne
along on the downward earrent.  Where no trees obstruet the way the
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fog clouds are carried at a speed of about 10 kilometers (6 miles) per
hour, 1t is on the surfaee of the mountain lakes where free traverse
exists that we obtain a better coneception in regard to the force of
these descending air eurrents. Thus, on Lake Pend Oreille I have
observed that the eolumn of air moving out from the valley of the
Clark Tork has often at sunrise a speed of fully 35 kilometers (21
miles) per hour. It is blown across the lake a distance of 30 kilometers
(18 miles) with undiminished force. It now strikes a rocky, forested
shore and is lost to view. The valley of the Clark Fork at the point
where it opens out on the lake has a width of between 4.8 and 6.4
kilometers (3 to 4 miles).  The front of the moving column of air where
it leaves the Take has a width of not less than 24 kilometers (15 miles).
We can estimate the width by observing the track of the wind across
the lake.  The depth of the air columnn appears to be under 300 meters
(1,000 feet), as fog clowds resting upon the mountain slopes at this
lieight are not carried along. The air current which moves out at the
opening in the Cour d’Atene trinngle at the point where the Spokane
River leaves Lake Caur d’Alene is mueh greater in volnme and trav-
els at a higher rate ot speed. I have felt the eflects of this current at
a distance of 80 kilometers (50 miles) from its point of emergence. It
frequently moves with a veloeity of ks kilometers (30 miles) per hour at
a distance of 20 kilometers (12.5 miles) from the above point. These
currents of air lower the night temperature over the plains areas that
are sitnated within their sweep and produce many a frosty night during
the summer season.  Certain conditions are necessary to produce this
phenomenon; they are: warm days, ¢lear nights, and a high baromet-
rieal pressure,

The detlection of the air ¢urrents is a very complicated matter, as
might be predicted in a country so rugged and broken. Tt varies in
each separate locality to a greater or less extent, and ehanges with cach
year according to the ¢ dominant point™ from which the storms come,

There are three principal lines in the Cocur d’Alenes which the
deflected currents of air follow to a greater extent than any other,
and these storm ways are very well marked by the large qoantities of
rain and snow that fall throughout their course.  They are the valley
of the Ceeur d’Alene and that of the North Fork of this stream and
around the northern apex of the Cornr d’Alene triangle and the upper
portion of the St. Mary valtey.

In the southern part of the territory the advancing elouds from the
southwest first encounter the lower portion of the western rim of the
Cour d’Alene triangle. A portion of the clouds are here driven
northward until they reach the gap in the mountains where Lake Cour
d’Alene is situated. They now enter a low region and are afforded
a eomparatively easy exit toward the east from the pressure behind.
Another portion which has passed over the first mountain barvier is
massed against the much higher ridges trending north and south
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which lie to the cast of the St. Joseph and whieh connect with the
South TIork ridges at Wiessner PPeak. Another deflection toward
the Coenr d’Alene River occurs here. Now the ridges to the south of
this valley and of its tribuntary the South Fork arve much higher than
they are to the northward. The cousequence is that a very large pro-
portion of the clouds which have acenmulated here are driven north-
easterly into the basin of the North TFork. This probably explains
why the last-named area receives a larger precipitation than the other
parts of the Cecenr d’Alene.

The second line of deflection is near the northern part of the Coweur
d’Alene triangle. The wind, blowing from the southwest across the
plains of the Columbia, strikes with unbroken force the high ridges
which form the northern half of the western mountain rim of the
Cenr d’Alenes.  As Dbefore, it is deflected toward the north. Its
ecourse is then by the south end of Lake Pend Oreille, over this lake,
and eastward by the valley of the Clark FFork of the Columbia. As it
approaches the south end of Lake Pend Oreille the rapidly moving
colmnn of air, many kilometers wide, is compressed between the Cwur
d’Alenes and the mountain range to the west of the lake into a space
which has a width of less thah 5 kilometers (3} miles), IPassing
throngh this narrow gap, it strikes the lake with terrific foree, the wind
sometimes reaching a measured velocity of 145 kilometers (90 miles)
an hour. In their comrse up the valley ot the Clark Fork the storm
clouds deposit most of their burden of snow and rain in the lower por-
tion. The reason for this lies, as in other similar cases, in the configura-
tion of the mountains. The ridges bordering this valley on the north
have an average crest line of 1,900 meters (6,200 feet) altitude for a dis-
tance of about 130 kilometers (81 miles) east from the lake. This keeps
a far larger quantity of clouds confined iu the valley than would be
the case were these monntains of a lower elevation. Above Thompson
the pent-up clouds begin to eseape and spread out northeasterly by
way of the valley of the Thompson River. Twenty Kilometers (12
miles) farther up the Clark Fork valley, at Horse Plains, the northern
ridges break away and permit a still forther thinning out of the clouds.

We have, therefore, in the portion of the valley of the Clark IFork
between Thompson and Lake P’end Oreille, a region of excessive pre-
cipitation, loeally known as the “Snow Belt.” DPrior to the forest
fires of' later years this carried an exceedingly dense forest growth.
Above Thompson the climate of the valley becomes one of very decided
aridity, resembling in many features that which prevails east of the
Rockies in this latitude, and having a flora which ineludes many of the
species of that region.

The third area of deflection is in the upper St. Mary valley. The
ridges which form the divides between some of the western tributaries
of this stream and those which flow southward into the Clearwater are
comparatively low, their mean elevation being about 1,250 meters
(4,100 feet).



ELEVATION OF RAIN CLOUDS. 19

This permits the escape of a part of the clond masses whieh are
driven into the Clearwater valley, over into the St. Mary valley. They
then follow the course of the valley northward until the northern end
of the Elk range of mountains is reached. This range is simply the
dividing ridge between the most western ot the St. Joseph forks and
the St. Mary basin. At the northern end of this range lies a broad
plateauw which extends from the St. Mary River to the St. Joseph. The
air currents pass over this platean eastward, and reaching the St.
Joseph valley are again deflected northward to join the air masses
traveling into the villey of the Camr d’Alene.

The height at which the rain clonds travel varies with the season,
The rainy season in the middle of June and the earliest rains in
September usually begin from clonds floating considerably higher than
2,100 meters (7,000 feet) above sea level.  After the rain has been falling
for a few days the clouds go much lower,but seldom under the 1,300-
meter (4,300 foot) line.  These altitudes are known partly from obser-
vations of the height at which the lower or earth surface of the rain
clonds travel in their course along and over mountain ridges and crests
with known elevations and partly from ascensions of various peaks
that have been made while rain and snow storms were in progress, the
altitude having been ascertained by means of aneroids.

During the December precipitation the clouds float at their lowest
elevation, whieh seldom fualls below 800 meters (2,600 feet). The
velocity of the wind daring the storm where free and unobstrneted
traverse exists, as on the summit of the highest elevations, is snbject
to great variations, but is probably seldom less than 40 kilometers
(25 miles) an hour.  In the early part of the month of September when
I visited the high ridges to the south of Wiessner Peak during the
prevalence of one of the early storms of the season, the wind, coming
from the southwest, reached at times a velocity of 95 kilometers (39
miles) an hour. This was on the summit of ridges having an elevation
of about 2,100 meters (7,000 feet) and unobstructed by trees or higher
moantains in the neighborhood. The temperature during the storm,
which lasted three days, remained at 9° C. (438.2° I.), and the lower
limit of the nimbus was about 1,500 meters (4,800 feet).

The peeuliar circumstanee was noted in conneetion with the rain
clond that the side toward the earth was in a continual state of rising
and falling. The space through which this took place was about 220
meters (700 feet) in height. The barometer was not affected, but the
character of the rain that was [alling varied conxiderably. When 1
was thoroughly enveloped in the nimbuas bnt little of the coutained
moisture fell as rain, but from the branches of every tree or upright
object the water, condensing from the rain fog, was pouringin streams,
‘Whenever the celond lifted the rain fell in torrents.

Most of the severe storms begin with eleetrical disturbances. There
are passing showers, accompanied by thunder and lightning whicl
soon cease, and the storm proper begins. Local showers of short
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duration may oceur any time during thie dry season and are especially
abundant in the North Fork basin. They seein to be mainly a part of
the great evaporation whieh ascends from these moisture-laden ravines
during the day, and meeting with a colder eurrent condenses and falls
back.

IFrosts are liable to ocenr at any time during the growing season in
the bottoms of the valleys within the Ceenr d’Alene triangle. Wet
snmmers produce more frosty nights than dry. The reason for this is
that the high barometer which follows a storm brings with it a eold,
dry condition of the atmosphere. The frosts are most severe at the
nionths of the canyons. Blevations of 50 to 100 meters (160 to 350
teet) above the tloors of the valleys and the bench lands along the
streams are very nearly free from summer frosts and have in general
a higher temperature. This patent fact is not generally recognized as
yet by the farmers of the region. The valleys wonld be far more frosty
but for the fog which forms above thiem on elear nights. In theupper
St. Mary valley at elevations of 800 meters (2,600 feet), where my
opportunities for such observations were of the best, 1 found that after
sundown the temperature would deseend steadily nntil 4°© C. (39.20
F.) was reached. It then became stationary and the fog began to
form. After 1 a. m. the temperature began to rise, the thermometer
indicating 5° to 7° C. (41° to 44.6° I'.) at sunrise. Needless to say, the
amount of dew which fell was very great.

The highest temperature recorded by me is 36.5° C. (97.7° I1.) at Mul.
Lan on Angust 2, elevation 970 meters (33,200 feet). T'his is an unusually
high temperature for this locality. The hot wave was followed by aun
equally unusual depression of temperature, produeing frosts and severe
freezing throughout the Carur d’Alene valleys until August 14, Our
lowest record for this period is —3.2° C. (426.2° I',) at Wolf Lodge on
August 14, altitude 750 meters (2,400 feet).

There is no permanent snow line on any of the Caxur 4’Alene Moun-
tains, Summers which follow nmmsually severe winters with heavy sunow-
fall may witness a bank of snow remaining on the uorth side of some
of the ridges throughout the season at elevations above 1,650 meters
(5,100 feet). Greunerally, however, even the highest ridges are free from
snow by the 1st of Angust. lixeeptions to this oceur on the north
side of Stevens Peak, on the northeast slopes of the high rocky ridges
some 10 or 12 kilometers (6.2 to 6.3 miles) east from Sunset Peak, and
on the northern slopes of the ridges sonth from Wiessner Peak. In
the lust loeality 1 found old snow in September with the fresh snow of
the season covering it. This is due here, as well as in the other places
mentioned, to the great dritts which are blown over the erests of the
ridges and accumulate on the northern slope rather than to the ele-
vated position they oecupy. When the summer thaw begius great
masses of suow are loosened and fall into the ehasms below, where
the summer’s sun ean not reach them with sufficient force. This is
the case at the foot of the precipices on the northern slopes of Stevens
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Peak, where a cousiderable accumnlation of snow, 2 to 3 meters (7 to
10 feet) deep in Angust, seems to remain permanently.

The highest temperature noted on the high sunmits was 25.5° C.
(77.9° F.) on Stevens Peak, August 5, at an elevation of 2,064 meters
{6,300 feet), and the lowest,—2.5° C. (27.3° I*.) on July 26, south from
Wiessner Peak, at an elevation of 1,925 meters (6,350 feet),

Mention should be made ot the chincok wind in connection with
these notes upon the climatice conditions of the Ceeur ' Alenes.  This
is a warm, either moist or dry, wind which is supposed to be especially
characteristic of winter and spring wonths, It has decidedly remark-
able powers to melt the snow and mitigate the winter's cold.  Numer-
ous theories are rife to account for this wind, but the one most commonly
aceepted is that it stands in some oceult relation to the ¢ black earrent”
of Japan. The character of the chinook varies so considerably, how-
ever, that one may be pardoned for not readily yielding adherence to
this orthodox theory. Now, the way the chinook manifests itself in
the Coeur d’Alenes is this: There are elearly two Kinds of chinook,
a wet and a dry. The wet chinook is a most frequent aceompani-
ment of a very severe snowtall in the Jatter part of January. This
may have commeneed with a low temperature, which gradually begins
to rise as the storm advances. Linally a cessation of the snowfall
ocenrs.  Black heavy-looking eclouds appear in solid masses in the
southiwest, a low songhing sound hegius to be heard as the first indica-
tions of the coming wind. Soon fitful gnsts of warm air flit by, and
preseutly, with loud roarings and erashings and accompanied by tor-
rents of rain, the chinook is on.” During a wet chinook a high tempera-
ture prevails as far up as the most elevated summits in the Coeur
d’Alenes and rain falls in great quantities on the absorbent snow. The
dnration of the chinook is very nneertain. It may last a week, and it
may last only a few hours.  After it has blown an indefinite time the
wind veers a few points to the west. It then changes to a dry chinook
and the temperature becomes mueh lower.  The rainfall in the npper
regions becomes snow and freezing weather sets in again in the lower
elevations.  Chinook winds may ocenr at any time in the winter, bnt
they are generally absent during Deeember and the greater part of
January. Occasionally they do not come until March, and in sueh
cases the region suffers from a late spring.  These winds are absolutely
essential to the early starting of vegetation in the Carur d’Alenes, which
would otherwise be delayed nntil the snmmer season.  The chinook is
a fitful and wicertain wind in other ways thau in its duration, 1t
sometimes blows only above a certain altitwule and does not descend
below a given point, as, for instance, the 1,000-meter (3,300-foot) level.
‘When this ocenrs we have the spectacle of the snow melting at eleva-
tions above this height while the air is at fireezing point in the lowest
valleys.

Whatever may be its origin, it does not seem at all probable that the
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black current of Japan can in any considerable degree exert an influ-
ence on the temnperature of such a vast amount of air as must be in
motion to aceount for the effects prodneed by this wind. It is more
reasonable to suppose that the real origin of the chinook is in the
equatorial regions of the earth, and that in truth it is an outflow of
Ireated air from these regions toward the polar area.  In order to pass
the high snowy barriers of the Cascades, whieh it must do to reach
us from the southwest, and still to retain a suflicient degree ot warmth
to exert the marked influence that it does when it reaches the Caur
d’Alenes, it would scem to be absolutely necessary that the initial
temperature under which it starts should be very considerable.

The heat carried by the wind is so great that not only does it produce
marked effects in the Rocky Mountain region, but it even extends in a
lesser degree as far east as the Missouri River in North Dakota,

The supposition that the chinook blows only in the spring and winter
is o mistake, My observations record the fact that a wind in every
respect identieal with the dry elhinook prevails thronghout the greater
portion of the summer months on the snmmits of the high divides.
while it is perfectly calim below.,

It is noticed that an odor, frequently said to be ¢ spicy,” often necom-
panies the c¢hinook. A popuiar faney ascribes this feature to ema-
nations from the spice gardens of Asia wafted across to the shores of
America on the wings of the chinook. These winds certainly have a
peculiar odor, bnt it can not be called spicy. It vather resembles that
which comes with the hazy atmosphere of our so-called Indian summers.

MINERAL DEPOSITS.

The cconomic features of the Carur d’Alenes gronp themselves very
naturally under three heads: mineral deposits, agricultural capacities,
and forest resources.

We will first eonsider mineral deposits, as at the present time the
output of its mines is by far the most valuable produet of the conntry.

The Cteur d’Alenes are essentially & mineral-bearing region, for, with
the exception of the portion along the St. Mary and the St. Joseph riv-
ers and the arca northeast from Lake Coeur d’Alene covered with
basaltic outtlows, no considerable portion of these mountains has been
found, when prospeeted, devoid of metalliferous veins.

It is a long time since valnable minerals were first discovered here,
At the building of the Mullan road, in 1861, prospectors were fonnd look-
ing for and testing placers in the valley of Woif Lodge Creck.  Before
this time some parties must have found their way into the North Fork
basin, as very old prospeet holes buried in the depth of the forest tes-
tify. Iludson Bay Company trappers doubtless fonnd gold in this
region at a very early date, but the records, if any, were unwritten, and in
the process of tinte beeame mere dim recollections, 1t was not until the
fall and winter of 1883 that it became generally known that valnable
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placers existed on the castern tributaries of the North IFork. As soon
as these discoveries were published a stampede set in, the partienlars
of which are matters of recent record, and the vegion began to come
into prominence as a prodncer of valnable minerals.  1For some time
after the gold discoveries but little attention was given to anything
else. A year or two later it wus found that the great iron-capped
veins whieh traverse various portions of the Carnr d'Alenes carried at
certain depths enormons deposits of argentiferous ores.  The placers
and gold-bearing (uartz veins now hecame of secondary importance.
With the discoveries of the lead-silver ores commenced the great
development of the mining industries whieh have made the Conr
d’Alenes known throughout the mining world.  The basin of the South
TFork is the most noted of all the mineral-bearing zones of this region,
Commencing at the town of Wardner, an almost continnons line of large
and valuable mining properties extends to within 5 or 6 kilometers (3 or
4 miles) of the main divide of the Bitter Roots, Many ot these are
great ore producers and are equipped with elaborate and expensive
machinery. They give, directly and indirectly, employment to wmany
thonsands of persons when in full operation. A number of flourishing
towns have sprung up around these mining eamps.  As these towns
depend for theiv snpport exelusively upon the mines of the region, their
prosperity is naturally inseparably linked with the successful and profit-
able exploitation of the mneral-bearing deposits which surround them.
The low prices of silver and lead whieh have prevailed for so long, added
to the labor troubles of the past two or three years, have very materi-
ally retarded the further development of the mining indnstries of the
Cenr A’Alenes.  The argentiferous ores of this region are of low grade
in the majority of cases and require concentration into proper bulk and
richness before they ean be shipped to the smelters. As yvet there are
no smelters in the region. All the big ore producers have large and
costly concentrating plants ervected in connection with the mines,

The next in importanee of the known mineral-bearing districts ol the
Caenr d’Alenes is the southeastern portion of the North I'ork Dbasin.
It was here that the gold discoveries were made which first drew atten-
tion to the region. In development it has not by fur kept puce with the
lead-silver arcas of the Sonth Fork, notwithstanding the much richer
character of its ores. The reason for this lies mainly in the eircum-
stance that the avgentiferous ores exist in immense bodies, while the
auriferons ores do not; therefore, although the richness of the latter
class of ores is much greater, the former have proved more profitable to
the miner. The low prices of silver and lead have acted as a stimnlus in
the development of the anriferous lodes dnring the past few vears, but so
far as is now known the gold-bearing region of the Cwur d’Alenes is
comparatively limited, and unless discoveries hercafter shail extend it
the country will never be noted as a great gold producer,

The two areas enumerated above are the only ones in which any
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mines have as yet been developed to ove-producing capacities. The
total extent of country covered by the mineral-bearing zones here is
not one-fifth of the space inclosed within tlie boundaries of the Cour
d’Alene triangle, That just as great and profitable mines will be dis-
covered in the other four-fifths can scarcely be donbted. The same
forces which have acted and the same conditions which exist in the
proved mineralized regions appear to have been in operation and to be
present in numerous localities elsewhere, In examining the arcas
where no ore-prodneing mines have heen developed to date we find that
there is no considerable portion of the country which has been pros-
pected that does not show a greater or less number of recorded mineral-
bearing lodes. The basaltic regions of the St Mary, St. Joseph, and
Lake Cceur d’Alene are exceptions to this.

In the upper St. Mary basin we have the placers and gold-bearing
veins scattered about Gold Center. In the central portion, on the
slopes of the Elk range, a number of mineral locations have been made.
In the upper St. Joseph are placers and numerous lode claims.

In the sonthwestern portion of the North Fork hasin is a nearly con-
tinnons line of lode claims extending along the valley of the Little
North Fork from its junetion with the North Ifork to its head near
Lake Pend Oreille. A great many mineral-bearing quartz veins are
known to exist in the northern portion of the North Fork basin, but
they are not much prospected, nor are they located under the United
States mining laws as yet.

The development work on the majority of mineral-bearing lodes which
lie beyond the limits of the two prineipal iining regions is confined to
the annual assessment work of $100 on each elaim of 1,500 feet or less,
as required by the mining laws of the United States. This means in
most instances that a long time must elapse before even the best claims
can reasonably be expected to becomeore produeers.  lxtensive develop-
ments of the mining industries in the Coemr d"Alenes will come in time,
but will be matters of slow growth. The miners have many difficulties
to contend with, chief of which are low-grade ores, the considerable
depth at which the big ore bodies generally lie, the broken charaeter
of the conntry, which in many places renders aeecess by a siimple trail to
a mining elaim troublesome and costly, to say nothing of shipping faeili-
ties by rail or wagon roads, and, lastly, the extreme difficulty of indncing
capital to invest in mines on areas where the character of the mineral
deposits has not been proved to be profitable beyond a reasonable
doubt.

As an extended account of the composition and valne of the Coeur
d’Alene ores would not be germane to the principal topies of this
report, only a short general statement is here appended.

There are three main classes of Cour d'Alene ores—the lead-silver
the pyritiferous and free gold, and the dry or capriferous silver ores.
The lead-silver ores are the most common, oceur in the largest bodies,
and are at the present time the most profitable. Their assay values of
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silver are very varions, running from 20 up to 200 ounces per ton of
erudeore. The percentage of lead also varies, though 60 to 70 per cent is
a common value. The lead occurs mostly as a sulphide (galena), some-
tintes as a earbonate at shallow depths.  The ores also carry a varving
quantity of arsenie, antimony, iron, and zine in diverse combinations.
The lead-silver veins are remarkable tor their great length, many hav-
ing been traeed 10 to 20 kilometers (6 to 12 miles), but outeropping ore
deposits are only found at long intervals.  The balancee of the vein is
either «blind "—that is, it does not break through the overlying comn-
try rock so as to be visible on the surfice—oy it spreads out and becomes
“handed.” in which case it is supposed to carry no ore.  Veins of this
class have in 2 measure the appearance of true fissures.  None has been
worked deep enough to be exhansted.  They are often very wide where
the ore bodies are found and have the appearanec sometimes of eham-
bered deposits. Their surfice croppings are iron in various stages of
decomposition, the so-called “iron ¢ap.” The thickness of this varies
from 10 to 30 meters (33 to 100 teet) or inore. depending upon the amount
of surface wear to which it has been subjected.

The auriferous deposits embrace placers and lodes.  The placers do
not differ essentially from similar mineral deposits in any other region,
A great deal of the placer gronnd of the Caur d’Alenes remains
nnworked, by reason of the heavy expense entailed in dealing with the
subwater, which is struck before bed rock or pay dirt is reached.

The auriferons quartz veins are both pyritiferous and free gold bear-
ing. Both kinds of ore are usnally found in the same vein.  The lodes
are narrow and very frequently present the appearance of blanket
veins, a feature which is apt to cause some doubt as to their capacity
to hold out under long-continued working. There are no very deep
excavations on them as yet; henee this point is unsettled. The free
gold in these veins will probably turn to sulphurets when a sufficient
depth is reached.

The eupriferous silver lodes are not very common. They have been
found in the basins of the South IFork, North Fork, and St. Joseph
rivers, but have been explored comparatively little. Generally their
croppings consist of chaleopyrite or its oxidized or earbonized com-
pounds. The richest ores produced by this class of veins are nsually
compounds of silver, antimony, and lead in varying proportions.

To sum up the mineral resources of the Ceeur (I’ Alenes, they embrace
gold, silver, copper. lead, and antimony. as well as most of the other
commercial metallic elements.  In the developed distriets the four first
named oceur as great and lasting deposits.

AGRICULTURAL CAFPACITY.

The areas fit for agricaltural pursuits in this region are very limited
in extent. By far the larger portion of the valleys and canyons are
narrow and rocky and ntterly unsuitable for farming purposes. 'The
best and most extensive acreage of tillable land is found in the lower
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part of the larger valleys along their slack-water portion. In their
upper sections are circnmseribed spots of meadow land here and there,
bnt the total amount of this is comparatively small. The narrow
lateral ravines which branch oft from the larger valleys have praeti-
cally none, and the hillsides are commonly too steep to ntilize for these
purposes,

Commeneing with the St. Mary valley, we find some agrienttural land
along the valleys of its western tributaries. The largest and most
important of these is the Santianne, whieh has a length of abount 22
kilometers (13.6 miles). The agricultural lands here consist of a strip
of meadow on both sides of the stream c¢hannel, averaging less than
500 meters (1,640 feet) in width. There are also some timbered bench
lands bordering the valley which by elearing can be made tillable,
The valleys of the other western tributaries of the St, Mary ave similar
in eharacter, but have a much smaller area. The largest among these
is Limerald Creek. The streams putting into the St. Mary from the
east are mere rivalets aud have no bottom lands, The lower portion
of the St. Mary near its junetion with the St. Joseph is bordered for a
distanee of 5 or 6 kilometers (3.1 to 3.7 miles) along the slack-water
portion by a fertile strip of bottom land, which averages about 1.2
kilometers (0.75 mile) in width. Some parts of this are very swampy
and springy, and are not utilized. Above the slack water the river
runs through a gorge exeavated through the basalt for a distance of
abont 12 kilometers (7.5 miles).  No arable land is found here. Above
the gorge the valley widens and snall patches of low meadow land
alternating with rocky bluffs line the stream. Further on, in the
upper part, the valley varies from 0.5 to 1.2 kilometers (0.30 to 0.75
niile) in width, and strips of meadow land alternating with willow and
poplar swamps malke up the character of the bottoms. At elevations
varying from 20 to 40 meters (60 to 130 feet) above the river are
stretches of beneh land, eomprising in the aggregate perhaps 12,000
or 15,000 acres. These are pretty generally timbered with & more or
less old and dense forest, varying in these respeets with the severity
of the fires that have swept over them in the past,

At o distance of 51 kilometers (31.7 miles) from its junetion with the
St. Joseph the St. Mary divides into several forks. Iere is found
the largest wmmonnt of agrienltural land occurring in one body above
the slack-water portion of the river. There are abont 500 acres of it.
Practically all the low-lying meadow lands and some of the timbered
beneh lands in the St. Mary valley below the forks and along its two
principal tributaries, the Santianne and Emerald Creek, are occupied
by settlers. The settlements on the St. Mary do not extend above the
forks. There are no agricultural lands farther up the river.

In the St. Joseph valley the bottom lands, from the outlet into Lake
Canr "Alene to a distanee of 22 kilometers (13,7 miles) np the river,
ave fertile meadow lands, but in some cases so low as to form perennial
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swamps. They are embraced within the limits of the Ceeur d’Alene
Indian Reservation, and are therefore not under settlement. A contin-
uation of these open bottom lands extends to the lead of navigation of
the stream, and the space is quite generally oceupied by settlers.  Above
the head of uavigation are small patches of meadow, alternating with
heavily timbered areas and wet cedar swamps, where settlements soon
ecase, The whole slack-water part of the St. Joseph valley is liable to
extensive overtlows each spring, oceasioned by the filling of Lake Caeur
A’Alene and the eonsequent backing up of the water over its ancieut
bottom. Part of it ix always swampy and too low to be drained and
therefore nunfit for agriculture. Several small lakes are found in this
part of the valley. The overflows from which the valley suffers more or
less each year are said to have become a great deal worse since a dam
was put in at Post Falls to improve the water power at that place.

Around the shores of Lake Caenr d’Alene is a narrow more or less
interrupted series of benches, They are heavily timbere(l, and wonld
in any case afford but small agrieulturalareas.  IM'or a distance ot nearly
25 kilometers (15.5 miles) eastward from the north end of the lake is a
rolling country, covered principally with the yellow pine (Pinus ponde-
rosa). There are a number of farns seattered over this area, and, with
the exception of the Wolf Lodge Creek bottoms and a small space at
the outlet of Blue Creek into Lake Canr d’Alene, the tillable land
which they possess lias been made by cleaving oft the forests. The
valleys of the main Cweur dAlene River and that of one of its branches,
the South FFork, are the prineipal centers of population of the region
and possess the largest area of agrieultural lands. Greater efforts
have been made here than elsewhere to transform the forest-covered
valleys and benehes into arable Tand.

This is due to the near and ready market afforded by the variouns
mining camps for farm produee and the enhanced value of agricultural
lands in consequence, The valley varies in width from 2.1 to 0.5 kilo-
meters (1.3 to 0.3 miles), and settlements and cnltivated areas extend
throughout its whole length to a point within 10 kilometers (6.2 miles)
of the main range of the Bitter Roots at Sohons Pass. The amount of
beneh lands along this valley is (uite limited.  The largest quantity of
agricultural land in one body is adjacent to the old Carur ’Alene Mis-
sion. There are here about 3,000 acres of good arable bottom lands,
nearly clear and unbroken by mountain spurs. but wet and springy in
places.

The valley of the North Fork has the least available agricultural
land of any portion of the Cwur d’Alene region. The forest is in
general so dense that the life of oue generation is too short to hew out
a farm of sufficient size to fornish support to even a small family.  IHere,
as elsewlere, scattered pieees of meadow land oceur and areas where
some forest fire of more than ordinary fierceness has in a measure
cleared the land. '

7203—No. 1—3
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In such localities small patches of enltivated gronud are found at
intervals up the valley for a distance of 50 kilometers (31 miles) from its
junetion with the South Fork. Similar small tracts of tilled land exist
aloug a few of the larger tributaries of the North Ifork, such as Beaver,
Pritchard, and Eagle ereeks, and the lowermost portion of the Little
North Fork., Near the head of the North IFork are soume meadow lands,
but aceess to them is so difficult that they are not utilized, exeept in
occasional seasons for their erop of wild hay.

The soil ot the valleys varies considerably in its composition and
fertility, depending npon the constitnents of the rocks from which it is
derived. In the upper St. Mary region the mountains are largely com-
posed ot soft, easily disintegrating, micaceous schists, which have been
much worn down. As a resunlt, the outlines of the ridges have been
softened and the comparatively large quantities of low hench lands
formed which constitute so eonspicnous a feature of this area. The
basaltic ontflows of the Tertiary dammed the stream in its central por-
tion and created a large lake, which extended toward its head. In the
still waters of this lake were deposited the wash from the surronnding
micaceons mountains, and to it is due the flat eharacter of the npper
part of the stream valley and the enormous (uantity of finely com-
minuted silt inixed with vegetable mold which covers so deeply the bed
rock of the bottoms,

In the middle portion of the valley the soil has received a very large
admixture of alkaline elements, derived from the basaltic rocks whicl
border the stream, and, thongh not of sneh depth as in the upper part,
possesses a greater fertility. The character of the soil in the main St.
Mary valley is repeated in those of its tributary streams,

The slack-water area of both the St. Joseph and the St. Mary have
s0il of unknown but undoubtedly very great depth, as it represents
the accumulation of diluvimn deposited over the bottom of Lake Ceeur
d’Alene during many eenturies when it stood at a much higher level
than at present,

The soil in the valley of the South IFork along its slack-water portion
is similiar to that which exists in the St. Joseph in like situations,
There 1s also o deeided element of alkaline deposits due to the leach-
ings from the basaltic rocks around Lake Cewr ’Alene and the St.
Joseph.

Above the old Caenr d’Alene Mission the land becomes mucel less
fertile, The mountains adjacent to the valley are composed of highly
siliccous rocks, and the soil in consequence is unduly rich in silica,
The same conditions prevail in the valleys of the apper St. Joseph and
in the whole North Fork basin.  In addition, the mold is rather thin,
resting upon beds of coarse gravel and sand, the detritus bronght down
from the main divides by the feeble glacial action which doubtless once
operated there. Thereis also another eause that has aided to impoverish
the soil in the upper part of the South Fork, and it is one that operates
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everywhere in the Ceeur d’Alenes nnder like circumstances,  This is
fire, which is largely employed to c¢lear the land of its forest covering.
There is a stratum, 30 to 75 em. (12 to 30 inches) in thickness, every-
wlere in the forest, except in the yellow pine portion, composed of a
humus made up of pine needles and woody débris generally in a state
of decay. This burns readily. and the ashes which are left as a sort of
compensation soon wash off and are lost.

I'urthermore, a great quantity of ferruginous matter is held in the soil,
possibly in part as sulphides and in part as carbonates.  The heat oxi-
dizes this element and the land assnmes a fiery red color.  Soils which
have been oxidized to this extent become exceedingly infertile. The
richest lands in the higher parts of these valleys are the heaver flats.
Centuries ago the beavers were very ninmerous here.  They dammed the
streams in mauny localities, cansing extensive pools. A great amount
of alluvial washings accumulated in these places as time passed o
With the disappearance of the beavers their dams were broken down
and the places formerly covered by their ponds furnish now some choice
agricultnral areas, though Timited in extent.

On the whole, the land fit for enltivation in the Cenr d’Alenes is cir-
eumseribed in area, and the configuration of the country is such that
no extensive agrienltnral operations are possible even were the forests
wholly cleared ofl.  Another serions drawback to farming in these
mountains is their liability to trosts during the growing season, whieh
are pretty sure to oceur with greater or less severity every year. There
is no way to mitigate them. The removal of obstrnctions in the shape
of logs, brush heaps, and the like in the streams may create a deeper
channel. as it causes a more rapid current, and in consequence a better
drainage of the adjacent lands. 1t this shonld prevent the formation
ot the dense fogs which rise on cold nights and serve as a sort ot
blanket to the earth, it would only result in a greater lowering of the
temperature. The removal of the forests also contributes to bring on
frosty nights, for it has been abundantly demonstrated that a denuded
areain the forests of the Canr ’ Alenes experiences sharper differences
and a wider range in the daily temperature than do the places sheltered
by the growing timber.

AGRICULTURAL PRODUCTS.

These are the common grains and vegetables. By far the largest
quantity of farm produce is hay. In the basin of the St. Mary this is
principally timothy. Very little grain is raised here. I saw but a sin-
¢le small field of wheat, and that was raised somewhat as an experiment.
There were small garden spots around the farms, on which were planted
potatoes and a few of the more hardy vegetables. There were a num-
ber of very small ovchards; the trees in these were in some instances
8 or 9 years old. They had never fruited, as the frosts during the
growing season had invariably kitled the blossoms. Small fruits—
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strawberries, raspberries, currants, and gooscherries—were scen here
and there.  Thelow beneh lands had been selected for these gurdens and
orchards, because their elevation gave them ahigher night temperature
on an average than the bottom lands possessed. The cultivation of the
bench lands in this valley would render possible the production of a
far greater varviety of farm produce than is practicable npon the land
now used.  They are, however, for the most part heavily timbered,
and when cleared the soil dries and bakes so havd that irrigation
becomes imperative, although the annual precipitation is so large.
Hay is the principal crop in the St. Joseph valley also. The eleva-
tion ot the slack-water portion of the valley, 630 to 670 meters (2,100 to
2,200 feet), gives it to some extent immunity from snimmer frosts. More
grain and garden vegetables are raised here than on the St. Mary;
also large quantities of small fruits, especially strawberries and rasp-
berries. The produetion of these is more than sufficient for home con-
snmption, and a ready market is found for the snrplus in the South
Fork mining distriets.  Several orchards were scen, none of the trees
fruiting very freely, but I was informed that in some years apples,
pears, phuns, and cherries bear abundantly., Owing to the fact that
the slack-water portions of the St. Mary and St. Joseph valleys are
elevated above the summer stage of the river only 2 to 8.5 meters (6.6
to 11.5 feet), and that the spring rise of the rivers, ov rather the back
water of Lake Canr d’Alene, often amounts to 5 meters (16.4 feet) and
upward, they are frequently overflowed for weeks at a time. This
entails a severe loss to the owners of timothy fields, as such a pro-
longed submersion kills this grass. TFor this reason a large part of the
rich meadow lands produces nothing better thau coarse sedges and
such plants as sweet tlag (Acorus calamus), tule (Seirpus lacustris ocei-
dentalis), bur reed (Sparganium ewryedarpum), water cinquefoil (Potentilla
palustris), and cat-tail (Typha latifolia). The reclamation of these over-
flowed Dbottom lands would make them very valuable. It can be
accomplished only by lowering the water in Lake Coenr d’Alene. This
is possible by widening the channel of the Spokane River at Post
Falls, a matter that could be done readily and cheaply. It would,
however, destroy in large measure the water power at this point and
very materially injure the one at Spokane. The interests that would
suffer by a lowering of Lake Corur d’Alene would be tar greater than
those that would benefit by the permanent. drainage ot the overtlowed
bottom lands of the St. Joseph and the St. Mary.

The neighborhood of Lake Carur d’Alene insures a comparative free-
dom from snmmer frosts to the small quantity ot arable land around its
shores, Northeast from this lake lies a very undulating region, formed
by a multitude of low spurs which in part proceed from the northern
half of the western rim of the North Fork triangle and in part from
the ridge which forms its base, 1t is about 25 kilometers (15.5 miles)
long by 4.5 kilometers (2.8 miles) wide, is of low elevation, varying trom
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750 to 950 meters (2,700 to 3,100 feet), and affords a considerable quan-
tity of arable land. This lies sometimes on the long and easy slopes of
the spurs, and again on the beneh lands which occur here and there.
A growth of yellow pine (£inus ponderosa), ved fir ( Pseudotsuga taxifolia),
white fiv (Ables concolor), and tamarack (Larir occidentalis) covers this
area, which therefore requires clearing before it ean be put under cultiva-
tion. The summer frosts are not severe over this tract, and in conse-
quence large quantities ol garden produce, as well as some fruit—apples,
plums, und cherries—are raised.

The slack-water portion of the Cweur d’Alene valley is practically
identical with the same part of the St. Joseph valley, though not nearly
so extensive. The products are the same, and it is liable to summer
frosts and to overtlows in the spring, which latter of late years appear
to be greater than formerly.

The South Fork of the Caur d'Alene is closely oceupied and enlti-
vated in most of its available portions as far up as the town of Wallace.
The timber in the bottoin lands is nearly all gone, and the greater part
of the land has been utilized for agricultural purposes. The products
are hay, potatoes, and garden vegetables. Owing to its confignration,
that of arectangular area opening to the west, it enjoys a rather greater
degree of freedom from swmmer frosts than do the other sections of the
Ceeur d’Alenes,

As already noted, the agricultural aveas in the North Fork basin are
very limited. The produets are hay and gavden vegetables in insufli-
cient quantities to supply even the local demand.

The produce—hay, vegetables, fruit, ete.—of the farming distriets of
the Ca:ur d’Alene, the South Fork, and the St. Joseph valleys is mostly
consumed at home, the mining camps when in operation furnishing a
ready market. This local produce can not be shipped any considera-
ble distance withont coming in competition with the produets of the
plains region of Washington, which can furnish all sorts of farm prod-
uce in unlimited quantities and at mueh lower prices. As, therefore,
the home demand will always be the prineipal ontlet for the surplus of
the Caur ’Alene farms, and as this of necessity will be Ihnited for a
long time to come, additional farms opened in the timber and among
the mountains at great labor and expense will simply add an nndue
amonnt of competition to an already fully stocked market.

GRAZING LANDS.

The grazing capacities of the Cwur d’Alenes are small.  The forests
at low elevations are singularly deficient in species of grasses, and
those that occur are very limited in gnantity and innutritious in
quality. The thick layer of decaying pine needles which is present
everywhere in the unburned portions of the timber seems to be inim-
ical to a growth of grass. The dense canopy of interlacing branches
that allows but a small amount of heat and light to filter through
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them and keeps the ground in the heavy forest in a perpetual state of
twilight is also among the causes that prevent grasses from obtaining
a foothold.

The settlers everywhere keep a few head of stock—horses and cattle,
The general range is the forest, muid for reasons already stated it is
circumseribed in extent and the guality is poor. The areas in the
Ceeur d’Alenes where stock raising becomes an important factor are
the slack-water portions of the Carur d’Alene, St. Joseph, and St. Mary
ralleys, the central and upper parts of the St. Mary valley, and the
tracts along its tributary, the Santianne.

Except those on the eentral and upper St. Mary, these lands are
bordered by low hills, the ends of the spurs that reach down from the
high divides. A great deal of the forest whieh grows on them is com-
posed of the yellow pine, and is open and park-like in character, There
is always a sparse growth of grass in those localities, Much of the
low hilly country along the lower St. Mary and St. Joseph is composed
of buasaltic outflows, The timber here in many places is thin and
seattered and a heavier stand of grass is found, The slopes facing the
south are more open than those with any other exposure and have
more grass land.  They arve also rockier and with a mueh thinner soil,
generally steeper as well.  In the spring and early summer the grass
on these slopes furnishes a tair pasturage; in the middle of the sum-
mer and later the herbage dries up and stock refuse to eat it unless
pressed by extreme hunger. Owing to the limited extent of the range
and the absolnte necessity of keeping the meadows free from grazing
that they may furnish hay for winter feed, each settler ean at the best
have but a small amonnt of stock. All the grasses that furnish pas-
turage on these hillsides and in the forest are eusily eaten out, even
more so than is the case on the plains areus of Washington and Oregon,
The grazing grounds at low elevations ave everywhere showing the
effects of overpasturage, notwithstanding the number of animals
ranging on them is small and they have been ntilized but a compara-
tively short time. During the past ten years thousands of acres of
these hillsides, which I once saw covered with a good stand of grass,
have been so thoroughly eaten out that now they produce nothing but
a few coarse weeds.

The tracts nientioned above are all within the limits of the yellow-
pine forest. As we proceed up the valleys we come into regions cov-
ercd with the white pine ( Pinus monticola). 'The pasturage now becomes
exeeedingly seanty. The range is the forest, as before, but no more
open hillsides are to be found. Stock must resort to the densely
timbered areas, and the pasturage becomes everything that grows
excepting the counifers and the bear grass (XNerophyllom douglasit), A
common undershrub in these white pine forests, whieh is often eaten by
stock under stress of hunger, is the holly-leaved huek brush ( Pachystima
myrsinites), an evergreen plant belonging to the staft-tree family.,
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Sharp, broken pieees of the woody portion of this species are often
fonnd embedded in the rumen of cattle that have fed in the forest.

The settlers in the Cweur A’Alenes must have aceess to the forest as
a rauge for their stock, or, except in o few cases, they could not keep
any cattle. A quarter section is rarely composed entirely of bottom
land except in some portions of the valleys along the slack water.
[Usnally a gqnantity of forest, sonie steep ravines, and roeky hillsides
form a considerable portion of the farm, The small amount of bottomn
land must be rigorously preserved for purposes of hay and gavden or
field products.  Sowmetimes the farm is all forest and there is no natural
hay land whatever. When, as is the ease in the central and upper St.
Mary valley, we find the settlers depending almost wholly upon cat-
tle raising for their support, and observe the small and poor range they
have for their stoek, and that it is rapidly growing less by over pastur-
ing, the question is foreibly presented, Would it not be to the ultimate
advauntage of them, as well as to the conntry at large,if all forest lands
were absolutely withdrawn from entry and set apart as timber reserves?

I have not found that the free range of the cattle through the forests
is at all detrimental to the conservation of it. They do not eat the coni-
fers, and the deciduons trees and shrubs whieh are eaten by them in
the young stage, or browsed ofl’ when they grow older, are of no conse-
quence in any way. Young conifers are, as a matter of course, broken
down by their trails, but the damage due to this cause is on the whole
insignificant. They prefer to range through the more open portions
where saplings and young trees are not so abundant, leaving the denser
parts untouched. If agricultural settlenmients are to be permitted to go
on in the timbered regions of the Cieur d’Alenes, there is no reason why
the nnlimited use of the forest as a stock range should not be permitted,
so far as the possible damage done by the cattle is concerned.

There is, however, another aspect to this question which puts the
matter of stoek raising in a forested region in another light, It has
been found that by burning oft’ the timber the grass growth is greatly
increased. New species come in, those that were there before grow
more robust and acquire a mueh denser stand, and seeds of various kinds
of enltivated grasses will take root and grow if sown at the proper time
upon the loose soil which results from the burning process. When a
settler lives in the white pine region, or in any other where the timber is
lieavy, the temptation to burn the forest and make larger and hetter
range for his stock is very great, and it is morally certain many will
yield to it. Yor proof of this it is but necessary to observe the numer-
ous instanees in whiech fires have spread ¢“by aceident” from clearings
into the adjoining forest. Stock raising and farming in the heavy forest
regions of the Caeur d’Alenes is not profitable, and does not furnish a
living to those engaged in it. Many have to supplement the income
from these sources by the wages they ean earn in the harvest fields of
eastern Washington or in the mines of the home region.
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Oue would suppose that in a country where natural pasturage areas
are so limited and so much in demand all available portions would be
utilized. This is far from being the case liere, however; outside the
slack-water portions of the valleys the best and most extensive grazing
grounds of the Cuour d’Alenes are totally neglected. I refer to the
great grassy, park-like forests which are found on the high divides that
rise above 1,500 meters (5,000 feet) altitnde. In the North Fork basin,
whieh has but few natural pastures at any elevation. these parks are
of small extent or wholly wanting even on the highest ridges, but on
the divides which separate the waters of the North Fork of the Clear-
water from the Coeur (’Alene basing, on those which lie between the
South I'ork of the Cwenr d’Alene and the St. Josepl, on those which
divide the principal forks of this latter stream, and on the slopes of the
peaks near and along the main range of the Bitter Roots are many
thousand acres of grass land which yield a most luxuriant growth and
are in their prime at a time when the summer pasturage at low eleva-
tions is thoroughly dried up. With the exception of small tracts on
the Clearwater divide, to whieh bands of horses are occasionally driven,
none of these grazing lands arve utilized., The reason for this is in part
the difliculty of access to the high summits and in part the lack of
water during the summer. To reach the parks on the crests it is neces-
sary to travel through miles of heavy timber or dense brush without
roads or trails of any sort. The summer water line is always below
these grass lands. Rarely is it found at a higher altitude than 250
meters (900 feet) below the crest line of the ridges; usually it is mneh
lower. 'The summer water Ievel of the great grass-covered slopes which
are situated between the St. Joseph and the Cieur (’Alene rivers varies
from 320 to 950 meters (1,000 to 3,100 feet) below the erest line.  Above
this not « drop of water is obtainable after the snow is gone. Without
paths through the dense timber which always succeeds the grassy
expanses it often requires several hours to reach water and as long to
elimb back to the summits, Notwithstanding the drawback of the lack
of water, these grassy expanses wounld furnish good sheep pasture were
it not for the presence of bears and cougars, which doubtless would
cause havoe in any flock that ventured into these solitudes. The difli-
culties in the way of utilizing these grazing areas are not insuperable;
on the contrary, they can readily be overcome. The only requirements
are trails through the timber to the foot of the parks and from them to
the highest permanent water levels in the eanyons below.

During the past nine years sheep have been driven annually from
the Snake River country into some part of the Cour d’Alenes for
snmmer pasturage. They are driven in by way of Santianne Creek and
reach the valley of the St. Mary in the middle of June. Their range
is as yet confined to the low, rolling basaltic, yellow-pine forest which
lies between the middle portion of the St. Mary and the St. Joseph.  As
elsewhere, these bands of sheep are very destructive to the pastur-
age and leave but little along their route for the stock of the resident
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farmers. In eonsequence there is a great deal of hostility between the
sheepmen and the ranchiers. Attempts have been made by the former
at varvious times to drvive their flocks up the St. Mary valley, o0 as to
reach the rich pasture grounds on the Clearwater divide, but the threats
of the farmers have so far prevented them. The sheep do no more dam-
age to the coniferous trees than do the eattle and horses, and there is no
reason, except loeal hostility, why the sheep herders should not he per-
mitted to ntilize the grass lands on the high divides. Small tlocks of
sheep are owned here and there by the resident farmers.  They are not
allowed to range through the forest at will, but are pastnred in the
near vicinity of home. Their number is insignificant,

The enltivated grasses which furnish hay are limited almost exclu-
sively to one species, timothy. Dottom lands high enongh to be above
the reach of freshets are sown to this kind of grass, but the cleared
beneh lands are, or rather become, too dry, and they are therefore
devoted to wheat or rye.

The small mmuber of the species of grasses found in the Caur
d’Alenes has already been referred to. Not only are the timbered
tracts noticeable in this respect, but many of the meadows as well.  In
the lands adjacent to the slack-water courses of the rivers where the
elevation is insufficient to place them above high-water mark there are
hundreds ot acres in sohid bodies upon which not one speeies of grass
is to be tound. They are covered with various kinds of sedges, poor
and innutritious in quality, but nevertheless commonly ent for hay for
want of anything better.

The speeies of grasses which furnish the bulk of the natural pasturage
in the bottom lands are the following: .
Graphephorum wolflii, Vasey. A beautiful species in the low meadows thronghont the

St. Mary hasin.

Phlenm alpinum L. Tound very sparingly along the St. Mary River and extending
up into the subalpine heights. (No. 447 froin Stevens Dleak, altitnde 1,650
meters, or 5,400 feet.)

Alopecurus genicnlatus L, A grass usnally growing in still or running water, hut
ocensionally met with in low places that dey np in the smmmer and then cover-
ing considerable areas with a cloge matted growth, (No. 1329.) It is called
“swild timothy” by the farmers. Cattle do notseem to cat it except when forced
by hunger.

Alopecurns occidentalis Seribner. A rare grass in the meadows along the St. Mary
River in the central and upper portions.

Agrostis tenuis Vasey, Very plentiful in all the meadows in the central portions of
the 8t. Joseph and Kt. Mary valleys.

Agrostis scabra Willd, With the preceding, but not so plentiful.

Lutonia obtusatu Gray, Pow serotina Ehrh., Deschampsia clorgate Munroe, and Des-
champsia caespitose (L.) Beauv. These four species occur nos in the open
meadows, now in the forest, and again in the thickets bordering swamps.

Elymus condeusalns Presl. and Elymus glevens Buekl,  Two grasses almost exelu-
sively contined to the slack-water portions of the valleys.

Festuca rubra 1., Melica spectabilis Seribuer, Trisetum canescens Buckl., and Stipa
viridula Trin. Common in the middle and central portions of the Nt. Joseph
and St. Mary valleys.
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Danthonia californice DBoland., Poa buckleyana Nash, Poa pratensis li., Agrostis alba
L., and Calamagrostis eanadensis dubia Vasey, are speeies generally disseminated
thronghout the drier meadows.

Browus breviavistatus (Hook.) Thurb, A grass whichis fonnid accompanying the set-
tlements everywhere throughout the region. It does not seem to be indigenons
here; possibly it has Dheen introduced from the plains region of Washington,
where it is plentiful. It grows Inxuriantly wherever it obtains a foothold, and
is esteemed a good pasture grass.

Phalaris arundivacea L., Beckmannia erucacformis lost, (ilyeceria fluitans R, Br., and
(Flyceria nervala Trin, are species which grow in the wet, swampy portions of the
weadows and furnish, especially the last, w fair amount of coarse, watery forage.

Agropyron lenerum Vasey. Probably the hest of the native grasses of this region.
It is not plentiful in any locality.

The species which form the pasturage on the uplands in the yellow
pine belt and at low elevations in the white pine forests ave as follows:
Calamagrostis suksdorfii Seribner. A grass which springs up in extreme abundance
wherever the forest has heen burned. It is a coarse species, not much relished
by stock.

Poa sp. Common everywhere o the rocky hillsides.

Melica acuminata Boland. and Festuea scabrella 1. Throughout the open yellow pine
forest.

Dunthonia intermedia Vasey. In the edge of the forest and on the adjoining meadows.

Agropyron dirergens Nees.  The most valnable of the uplands grasses at low eleva-
tions and farnishing more forage on these areas than any other species. It con-
stitutes the greater portion of the “bunch grass” of the Conr d’Alenes below
altitudes of 1,200 meters (3,900 fcet).

The grasses of the parks on the high ridges above 1,500 meters (5,000
fecet) elevation are:

Oryzopsis exigua Thnrb. A lecal species not observed elsewhere than on the ridges
along the main divide of the Bitter Roots in the North FFork basin.

Deschampsia ateopurpurea Hook., C‘alamagrostis suksdorfii Scribner, Calamagrostis
purpurascens R. Br., Poa purpurascens Vasey, Poa pulchella Vasey, Trisetum sub-
spicalnm Beanv., .dgropyron divergens Nees, estuca rubra 1., The last-mentioned
species forms at least four-fifths of the total grass growth on the ridges between
clevations of 1,500 aml 2,100 meters (5,000 to 6,900 feet), It isthe ‘“bunch grass”
of the high ridges in the Conr d’Alenes.

Ciuna pendule Trin. A plentiful species in the canyons at the altitmles given above,
It is an especially charaeteristic species iu wet grounds wlere the forest has
been burned off.

None of the native grasses of the Ceenr d’Alenes are worthy of cnl-
tivation in that region. No one species is found in sufficient qnantitics
by itself to furnish hay. The wild hay is in consequence composed of
a mixture of all the species enumerated above as growing in the meadow
lands. The species that grow on the ridges and slopes yield no hay.

Timothy has proved itself thoroughly well adapted to the soil and
climate, and wherever the bottom lands are secure from inundation
it is generally cultivated.

In some sections that are annnally submerged, especially on the areas
bordering on the St. Joseph and Ceur d’Alene rivers, sedges become
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important hay material. The kinds which are most eommonly utilized

for this purpose are:

Carex ulriculata minor Doott, Carer nudate W. Boott, Carer stipata Muhl., Carex
canescens oregane Bailey, all of which are very abundaut. Others not so com-
mon are: Carer festiva siricta Bailey. Carer straminea Willd., Carer festiva Dewey,
Carer pralensis Drejer,

Carer geyeri Boott,  Iurnishes more forage in its fresh state than any other of the
sedges, 1t is extremely plentiful everywliere in dry soil. 1t has an extensive
altitndinal range, being fonnd in the yellow pine forest at 630 meters (2,100
feat) altitude and on the smnmiv of the highest ridges at 2,100 meters (6,900
feet). Tt is ot general occurrence thronghout the region and is readily caten
by all kinds of stock.

NATIVE FOOD PLANTS.

The native food plants are few, The paneity of plants snitable for
human food is one of the most remarkable circumstanees in a region
which supports such vast gnantities of vegetation as does this in its
forest covering. Probably, for this reason mainly, it contained only a
small aboriginal population, and the only localities in which there
appear to have been permanent settlements of the Indians were in the
slack-water portion of the Carur (’Alene—possibly some existed in the
lower valley of the St, Joseph. The rest of the country was visited
by them only in their migratory summer aud fall exenrsions in pursuit
of game and fish, with which the St. Mary and St. Joseph valleys
formerly abonnded.

The most valuable food plant in the dietary of the Caur d’Alene
Indians was undoubtedly the camass (Cuomassia esenlenta), a plant
belonging to the lily family, therefore related to the onion, but lacking
all trace of alliaceous flavor and smell. The esculent part of the plant
is the Lnlb, whieh in the fresh state is of an oblong shape, seldoin more
than 2.5 em. (1 inch) in diameter and 4 em, (1} inches) long. Tt is
mucilaginous and possesses very little, if any, definite flavor. The
flowers are bright or deep blue, and a camass meadow in full bloom, seen
from an elevation, gives the impression that one is looking at a hody of
very clear water reflecting a clondless sky.  The lower portion of the
valley of the St. Josepl, and in particular that of the St. Mary and its
tributaries, were, before the advent of settlements, mmong the elassie
samass grounds of the Corur ’Alenes. Here the tribe eame in large
numbers each summer to dig the root and to hunt the deer and elk,
which roamed by the thousand in the surronnding forest, and to cateh
the trout, with which the streams teemed.  Every meadow was a camass
field. The plant was so plentiful in many places that it is no exagger-
ation to say that in the upper St. Mary basin more than one-lhalf of
the total herbaceons vegetation in the lowlands was composed of this
oune species. With the advance of settlements came the utilization of
the camass fields as hay meadows., This ended the existence of the
plant, except as a weed in the farmers’ fields, and the camass digging in
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the Ceeur @Alene basing, like the game, is now a thing of the past.
Strangely enongh, the plant seems to have been entirely absent from
the North IFork arcas, at least I do not know of a single locality where
it occurs, .

Two species of lichens, Alectoria fremontii and Alectoria ochroleuca,
principally the form sarmentosa of the latter species, were caten by the
Ceeur d’Alene tribe.  Both are extremely plentiful at all clevations.
Boiled, or rather baked, in which latter condition they were mainly
used, together with venison, they become somewhat gelatinous in their
eonsistency and lose the bitter taste which they possess in a fresh
state,

Of fimits, they had hinekleberries ( Vaecinium myrtilloides prineipally),
raspherries (Rubus lencodermis and R. strigosus), blackberries (Rubus
wrsinus or ritifolins), and service berries (Amelanchior alnifolia).
These fruits are gathered and used at the present time by the white
settlers, but none are abundant in the region exeept the huckleberries
and service berries, and these not every year. The Caur d’Alene
Indians draw no more native plant foods from these mountains. They
are now mostly furmers, have large and fairly well enltivated ranches,
and find in the raising of the eereals and vegetables of eivilization a
far more bountiful supply of food, and mueh more palatable withal, than
they ever obtained from the laboriously gathered eamass of their
mountain meadows.

UTILIZATION OF WATER SUPPLY.

Owing to the large annual preeipitation, the region is abundantly
- watered. The lateral ravines which supply the main streams earry
water throughout thie year with but few exceptions. The annnal
freshets are usnally at their height in the latter part of May or ecarly
part of June, and the volume of water then depends upon the winter’s
snowfall, the amount of rain which has fallen and been absorbed by
the snow in the high elevations during the chinook storms of spring,
and the suddenness with which the whole mass melts, 1t is a notice-
able faect that more severe freshets are recorded in later years than was
the case at an earlier date.  In the report of Capt. John Mullan upon
the building of the military road it is stated ! that ¢“the highest water
mark seen was only 3 feet above ity usual level.” This was in 18061
and in the South 1'ork valley. There are water marks now in the
central part of the valley at the old mission which show a rise of over
6 meters (19.6 fect) above the usual level, and in the npper or canyon
part of the South Fork, 2.5 weters (8.2 feet), Per contra, the streams
are decidedly lower in their fall and winter stage than formerly. The
cause lies probably in the removal of the timber. When the bunilders

1Capt. John Mullan, Report on the Counstruction of a Military Road from Fort
Walla Walla to Fort Benton, page 121, 1863.
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of the Mullan road first eame into the country the forest was in the
main intact. The extreme rise in the St. Mary and the North Fork
seldom exceeds 2 or 2.5 meters (6.5 to 8.2 feet).

The principal applications of the water in the streams, not consider-
ing the item of navigation, are in the mining and lumbering indns-
tries, such as furnishing motive power for ore-concentrating plants
and sawmills, and means for logging, placer mining, and irrigation.
The prineipal streams whose waters are used by the concentrating
plants are the South Fork and Canyoun Creek, one of its feeders.
Part of the water appropriated by them furnishes motive power;
part of it is employed to efteet the separation of the metallic part
of the ores from the lighter gangue. After it is used the wateris
of course returned to its channel. [t is then heavily charged with
the siliceous slimes derived from the crushed gangue of the ore
and more or less of the metallic elements which the eoncentrating
machinery failed to save, sneh as the sulphides of lead, iron, antimony,
zine, and arsenie in various combinations.  The color of the slime-laden
water is a dirty gray, and the particles held in suspension are deposited
along its course. Undoubtedly some ot the metallic elements enterinto
the water in a state of solution after exposure to the action of moisture
and air.  After passing through these establishmnents the water is untit
for either drinking or irrigation purposes. Most of the matter held in
suspension is deposited in the calm slack-water portion and little, if any,
reaches Lake Coeur d’Alene.  So far as 1 know, no deleterious substance
attributable to the coucentrators has been deteeted in the Spokane
River. As the water supply of the city of Spokane is taken from this
river, the question whether any of the slimes suspended or dissolved
pass through Lake Ceeur d’Alene into the Spokaue is of some importance,

MILLING AND LOGGING.

The water is little, if at all, used as motive power for the sawmills at the
present time. Steam is now very generally employed for this pnrpose.

For logging, the North Fork, Caur d'Alene, St. Joseph, and Lake
Jeeur A’Alene are utilized. The stage of water does not permit general
driving in the North Fork and upper and middle St. Joseph above the
head of navigation except during and for a short time after the annual
freshets.,  The St, Mary would aftord water high enough in the spring
for this purpose were it not for the obstruction of rocks and its tortuons
channel iu the canyon where it breaks through the basaltie ountflows,
This is about 6 or 8 kilometers (34 to Hmiles) in length. Attempts have
been made to pass logs throungh thix eanyon, bnt they have always
failed. Logs ean be floated down the North Fork for a distance of at
least 80 kilometers (50 miles) above its month by taking advantage of
its highest stage of water. Two of its tributaries; the Little North
Fork and another unnamed stream of equal volume, have water deep
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cnongh for three or four weeks each year to serve the same purpose.
These waterways furnish a means to reach most of the heavily timhered
districts of the North Fork areas, as they head near Lake Pend Oreille
and drain a large part of the basin.

MINING.

The area devoted to placer mining lies in the southeastern part of
the North Fork basin, and it is therefore only here that the waters are
utilized for this purpose. Owing to the faet that the channel of this
stream lies so mueh nearer the eastern rim of' the basin than the west-
ern, it follows that the tributaries putting in from the main range of
the Bitter Roots are all short and carry only a small volume of water.
Added to this is the cirenmstance that the bottoms of many are filled
above the bed rock to a very considerable depth with masses of gravel
and bowlders, which permit the stream of water, small in the fall, to
sink beneath the surface. The guantity of water ix therefore in many
places insufficient for the placer miners in the autummn, and eompels
them to suspend operations earlier in the scason than they otherwise

would.
IRRIGATION,

Very little of the water is used fov irrigation. The insignificant
area of irrigated lands lies almost wholly in the South Fork valley,
Water is obtained from the small laterals which are not used for mining
purposes and are theretore clear and nneontaminated.  So long as the
bhottom lands furnish most of the agricultural areas, irrigation will be
dispensed with whenever possible.  When the forest is cleaved away
from the beneh lands and they are put mnder the plow, the necessity
of irrigation will be felt. Lands in the Canr d’Alenes from which the
forest has been cleared become very dry notwithstanding the large
annual precipitation. This happens even in ease of swampy ground,
if it lies above the level of a ranning stream. The soil does not retain
moisture long owing to its largely siliceous nature, The small side
ravines will furnish an easy means of irrigating the heneh lands so long
as the forest at their sources is not ent off. When that is doune, the
streams will be dry during the growing season, when most needed, and
water must then be elevated from the main streams or bronght in
ditches or himes from their higher levels.

One problem connected with the water supply of the Corur d’Alenes
may be considered here. 16 is the possibility of utilizing the streams
or the stored-up water in Lake Canr d’Alene for irrigation purposes
on the semiarid lands of the plains of the Columbia. In a general
way it may be said that this is feasible to some extent. The physical
difficulties, however, are so many and so great and the financial sue-
cess of an undertaking of this sort so problematical that neither pri-
vate individuals nor the General Government arve likely to engage in
any scheme of this kind for a long time to come, if ever.
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In the remarks presented in this report upon the configuration of the
Ceour d’Alenes it has been seen that the whole area is eontained in an
inclosed triangle, with an opening that permits the drainage to flow
into one of the direct tributaries ot the Colmnbia, and that Lake Cour
d’Alene, into which all the waters of the Cwur d’Alene basins are
poured, is sitnated in this opening or gap. Now, if we desire to take
thie waters of this region and conduct them upon the plains for irriga-
tion purposes we are limited to two conrses, One is to divert the
rivers, before they enter into Lake Caur d’Alene, through artificial
channels into the plains areas, the other is to take the water directly
froin the lake. In either case the ultimate outlet must be through the
natural gap in the Cour d’Alene triangle, for there is no place where
an exeavation through the inelosing ridges ean be made at the proper
level.

At the outset we are confronted by the prime difficulty of the under-
taking. The surface level of the water in Lake Cwur d’Alene in its
medinm stage is given by various anthorities at 655 meters (2,148 feet)
above the seca. Now, the plains region of the Columbia River basin is
very far from Deing a level expanse. On the contrary, it is a very
undulating region, with a sort of erest line that stretches from the
northwest to the sontheast. The course of this is tortnouns and lies
nearer to the verge of the eastern slope than the western, making that
by so much the shorter. Both the eastern and western slopes are
intersected by a great number of rocky canyons, the Counlees. The
crest line execeds in many places 910 meters (3,000 feet), and a great
deal of the castern slope will average not less than 720 meters (2,350
feet), excluding the stream valleys. To bring the water of Lake Cweur
d’Alene to this platean at the necessary height to irrigate the uplands,
whieh have most need of it, would necessitate a dam sufficiently liigh
to raise.the water level in the lake more than 56 meters (184 feet) above
where it stands now. Even then it would not suffice to reach the
highest and most arid lands of the platean. Nor would the difficulties
of the work end here. The contour line which joined the raised level
of Lake Cwur d’Alene and the plains wonld be exceedingly tortuous.
To conduct the water along this level, miles of rock cutting or Ligh
aqueducts would be required.

Another plan is presented, that of taking the water from one of the
rivers which empty into Lake Corur d’Alene,  Each of these has a
long slack-water portion nearly at lake level.  To obtain suflicient liead
we should Le compelled to go far above this portion of the rivers.
Omitting all considerations regarding the riparian rights of owners of
property below the point from which the water was taken, we will con-
fine ourselves to the physical featnres. To obtain the elevation of 720
meters (2,362 feet) without a dam would neeessitate going up the valley
of the South Fork a distance of 20 kilometers (13 miles) above the
slack water. The configuration of the country is such that it would
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be necessary to carry the flume or channel conveying the water along
the valley of the South IFork and around the east share of Lake Caar
Q’Alene.  This would involve the constroction of hundreds of miles of
conduits if the contonr line was followed. At this pointin the river we
should have the slimy water delivered from the coneentrators, which is
wholly unfit for irrigation purpaeses while charged with siliceons amd
metallic elements. The waters of the North Fork would not he open
to this objection, but the condnits necessary wonld not be shorter.
The same difficulty applies with added force to the St. Joseph, as the
length of the necessary water channels would be even greater.

The waters of Lake Carur d’Alene can be utilized in a limited way
forirrigation purposes. 1t is within a reasonable range of possibilities
to dam the lake at Post Falls, and raise its waters sulliciently to irri-
gate a large portion of the immediate valley of the Spokane River.
But a dam high enough to hold back a sulliciency of the surplus
water of the spring freshets that the summer stage in the river helow
would be high enough to maintain the water power at Spokane would
submerge permanently all the land which adjoins the slack-water por-
tion of the Caur d’Alene, St. Joseph, and St. Mary rivers, besides a
large quantity abutting upon the shores of Lake Canr d’Alene. The
guantity of land which could be irrigated from this source would be
relatively small.  Only the lower henches along the Spokane could be
reached; the upper are from 30 to 150 meters (98 to 490 feet) above the
lake. For the same reason any scheme to take water directly from any
of the Corur (’Alene streams to irrigate the lands of the Spokane valley
would not be a financial suceess.

FOREST RESOURCES.

The Camr d’Alene basing are or, perhaps more properly, have been
a densely forest-covered region. The humidity of the climate and the
great depth to whieh the zone of decomposition of the roeks has extended
have combined to favor a surprisingly great development of the forest
part of the tlora. The growtlh of timber is by no means uniform through-
out the region. Many agencies have operated and are still active to
produce present conditions, which will be considered under the head of
“IForest destruction.”

At the present time the areas which have the heaviest stand of living
timber are the central portions of the St. Mary and St. Joseph valleys,
the valleys of the various forks of the St. Joseph, and the western
region of the North Fork basin. The density of the forest varies with
its position as regards elevation and exposure. It is far heavier in the
bottom lands and on the monntain sides where the angle of the slopes
does not exeeed 33° nor the elevation 1,250 meters (4,100 feet) than else-
where. The northern faces of the ridges have also invariably a thicker
stand of trees than any of the others, provided the slope is not too great.,
The sides fronting the west come next, then those that fuce the east,



COMPOSITION OF FORESTS, 43

lastly the sonthern exposures, which are very often grassy and lhave
only scattered trees, especially at high altitudes.

Of the two great elasses of trees whiel make up our northern forests
on the Pacific Slope the conifers are by far the most abundantly repre-
sented in point of individuals. They are also of the greater ceonomie
importance. The deciduons trees are the most numerouns as to species,
but form only an inconsiderable quantity in the forest growth, and their
commercial importanee is as yet practically none.

There are of the conifers 15 well-defined species. They are distributed
ammong the various genera as follows: pines, 4 or possibly 5; spruces, 1;
firs, 25 larches, 1; hemlock spruees, 1; arbor vities, 1; hemlocks, 2;
yews, 1: junipers, 2, Thirteen among the 15 always attain the stature
of trees, One, the yew, is sometimes a tree, sometimes a trailing shrab,
Another, the alpine juniper, is always a low, spreading shrub. One,
the Western tamarack, is deciduous, shedding the leaves of the season
in late autnmn, Oetober and November. The others are evergreen,

All the species are of wide range, occurring generally thronghout the
forests of the Pacitie Slope above the northern boundary of California.
It is unecertain how many of them range far enonglh cast to enter the
Rocky Monntain region proper.  Ian inclined to think that they all do,
with the possible exception of the yew,

The conifers are as follows:

Pines.—Yellow or bull pine (£’inus ponderosa), white pine (Pinus monticola), blaek
pine (livus voorayana), white-harked pine (Pinns albicanlis),

Spruces,—Engelmann spruce (Picea engelmannui).

Firs.—White fir (.1bies concolor), subnlpine fir (Abies lasiocarpa).

Larches.—Tamarack or Western laveh ( Larix occidenlulis).

Hemlock spruces,—Hemlock spruce, Douglas spranee, Oregon tir, red fir, ete, ( Pseu-
dofsuga taxifolia).

Arbor vitws.—Cedar ( Thuja plicaia).

Hemlocks,—Patton hemloek (Tsuga pationiana), Mertens hemloek ( Tsuga mertensi-
ana).

Yews.—Short-leaved yew ( Tarus Ivevifolia).

Junipers.—Red cedar (Juniperus rivginiave), mountain juniper (Juniperus nana).

YELLOW PINE.

Pinus ponderosa Dongl.

The yellow or bull pine stands at the head of the list of the Canr
d’Alene trees as the most generally usefunl. It finrnishes probably not
less than tour-fifths of all the sawed Iunber of the region. It is fonnd
in all thelarger valleys, in the hottoms and on the beneh lands and the
slopes of the abutting spurs.  The mean elevation of its extreme alti-
tudinal range is 1,250 meters (L100 feet). In some localities a few
trees will be found as high as 1,500 meters (4,900 feet), and in some
places it falls far short of its mean range. This is apparently due to
difference in preeipitation, for the capacity of the yellow pine to endure
great atmospherie humidity is decidedly limited. The zone of its

7203—No. 1——1
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greatest density lies hetween 650 aud 850 meters (2,100 and 2,800 feet)
elevation. Although of wide distribution, it is far from equally abun-
dant in all loealities. In the St. Mary valley it is especially plentiful
in the basaltic region, both along the main stream and its tributavies.
Above these areas it thins out rapidly, and ceases almost entirely at a
distance of about 52 kilometers (32 miles) from the confluence of this
river with the St. Joseplh. The line ot demarkation is quite sharply
drawn, and is clearly due to a greater humidity than is eompatible with
the proper growth of the tree. In the St. Joseph valley the species
extends a distance of above 80 kilometers (50 miles) from its ontlet into
Lake Cweur d’Alene.  Around this lake and on the low, broken country
which extends from this point to the northeast and southieast until it
joius the valley of the Ceeur d’Alene the tree is more plentiful than
elsewhere. It follows up the valley of the South IFork to the foot of
the main divide of the Bitter Roots, but in the upper or canyon part of
the valley it is almost wholly confined to the mountain slopes which
have a sonthern exposure.

In the North Fork basin the tree oceurs on all the more rocky and
open hillsides in the eastern part which face the south. In the large
interior and western portions of this area the species is nearly absent.
Now and then a few individuals of mature age ave seen on some bare,
rocky point of a projeeting spur, but their numbers are very small and
I have never known any of them to produce cones.

The yellow pine in the Coeur d’Alenes varies in height from 30 to 65
meters (98 to 213 feet), ranging in diameter np to 1.5 meters (4.9 feet),
The largest diameter which bas come under my observation was 2.3
meters (7.5 feet); a fair average is 1 meter (3.3 feet). The species may
be eonsidered as mature at 150 years of age. At a certain period in
its existence the tree ceases to grow in height. This is marked by the
loss ot the leader, which begins to fork and branch out in a horizontal
manner, Thenceforth it only inereases its diameter, and the process
is a slow one. 1In trees 200 years old and upward the annual rings
for a distance of 7 c¢m. (2.5 iuches) or more feom the periphery will
often not average more than T mm. (5% inch) apart. The age at which
the species ceases to grow in height varies with the individuals and
the conditions under which they are placed as regards soil, humidity,
and elevation. I should eonsider 150 years an average age. The sap-
wood of the tree is white, almost free from resin, and constitutes fiom
one-third in young trees to one-sixth or one-eighth in old of the total
diameter. It is not durable it subjeeted to alternate wet and dry con-
ditions. In sawing, the larger part of this is slabbed. "The heartwood
is of a yellowish color, and is always more or less resinous, sometimes
exceedingly so. It is very durable, but objectionable and not fit to
use for many purposes on account of the quantity of resin with which
it is charged. The tree would doubtless furnish a superior article of
tar, espeeially the roots, many of which in dry soils are so highly
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resiniferous that the woody structure is almost obliterated aud they
resemble Iumps of resin. The tree furnishes u fair fuel and is largely
utilized for this pnrpose. The specific gravity of the wood:is only a
little less than that of wuater, but unless the logs are heavily charged
with rexin they always float.  None of the other Cweur ’Alene luniber
trees grow in as aceessible places as this, and it is therefore a eonspicu-
ous mark for the woodman’s ax.

WHITYE PINE.
Pinus mounticola Dougl.

The white pine. as it is commonly called, comes next on the list of the
usefnl pines of the region, It is very mmeh more abundant than the
vellow pine, but as it grows in places more difticult of aceess is not so
generally converted into lumber.

When obtainable, the tree is sawed into hunber which is nsed for all
purposes.  Owing toits freedowm from resin it is suitable in mauy places
where the yellow pine is not.  For this reason it is rarely employed as
rough lumber. It commands a very much higher price than the lum-
ber trom the yellow pine, tlie ditference being as much as three to one,
and even more, according to distance. It is often made into shingles
which are of a superior quality. The sapwood is white and moderately
durable. It varies from one-third to one-fifth (aceording to age) of the
total diameter. The heartwood is white, with a tinge of yellowish
brown, and when it seasons it acquires a somewhat satiny feel and
Inster.. Neither the sapwood nor the hemrtwood is resinous except
sometimes a narrow zone of wooill around the very eore. The green
logs are very liable to the attack ot a longicorn beetle, whieh begins to
bore holes in the sapwood as soon as the tree is felled, except in winter,
and deposits its eggs, which soon hatel out into burrowing larvie.  The
tree is also very susceptible to the attack of various fungi, which often
destroy every individual over large areas.

The range of the species is universal throughout the Cwnr d’Alenes,
but it only becomes of a sufficient size to be made into saw logs on
areas where there is a plentiful supply of moisture. Tt will grow on
tolerably well-drained slopes, but does not acquire any ecousiderable
size. The largest and best bodies ot timber of the species are found
on thre aren which lies between the St. Joseph and the St. Mary rivers,
from the junetion of the two streams to the northern slopes of the Elk
Range; along the central portions of the forks ot the St. Joseph; in the
region which liex directly to the south of the Santianne valley, and in
that which is situated between the head waters of the St. Mary and
the Potlatch.  The greatest, however, is found in the unburned region
along the North Ifork and in the western and central areas of this
basin. The mean extreme altitndinal range of the species is about
1,500 meters (4,900 feet). The zone of greatest density lies between
750 and 1,200 meters (2,500 and 3,900 feet).  The height of the approxi-
mately mature tree is from 60 to 90 meters (190 to 290 feet), with a
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diameter of 1 to 2 meters (3.3 to 6.5 feet), which is only rarely exceeded.
The average is about 1.2 meters (4.9 feet) for individuals of above
height. The crown is abont two-thirds the total length of the tree,
sometimes not more than one-third or one-fonrth, with remarkably short
and few branches. The tree is of indefinite growth—at least I have
never seen one without a leader, no matter how old, nnless it had acei-
dentally become broken. When young the tree is a rapid grower.
After 100 to 150 years the anunal growth becomes slow, It begins to
furnish prime lumber when about 180 years of age. Like the yellow
pine, it sets cones in abundance, and there are always a multitude of
young trees with theold ones. The fuel from it is of indifierent guality.

BLACK PINE.,
Pinus marrayana Balfour.

The black pine is found throughout the whole region of the Cour
@Alenes. It is untit for hunber, and is therefore mainly ntilized as fuel.
It grows tall and slender, and is converted into fence rails, ete., in many
localities. There are two varieties ol it, Oneis the prevailing form
at low elevations, the other grows mainly at the higher altitudes. The
lowlands variety is marked by its dwarfed stature, whieh seldom exeeeds
15 meters (30 feet), low and widely branched crown, and eoarsely fis-
sured black bark. This form approaches the black pine of the Wash-
ington coast, Pinus contorta, of which it may possibly be a variety
rathier than of Pinus noorayana.  The typical torm of the present
species is strictly limited in its range to the mountain slopes and wet
meadows in the upper river basins. It has a comparatively narrow
erown and a smoothish, brownish bark, and grows from 20 to 40 meters
(65 to 130 feet) in hieight, and up to 30 em. (1.6 feet) in diameter in favor-
able sitnations. Its range extends to elevations of 1,600 meters (5,200
feet). The charaeter of the wood is similar in both forms.

WHITE-BARKED PINE.
Pinus albicanlis Engelm,

This is a speeies strictly limited both in ifts altitudinal and regional
range, and is but little known or noticed by the people of the Caur
d’Alenes. Within our limits it was more or less abnndant on all ridges
having a greater elevation than 1,630 meters (5,400 feet), with the
exception of the central and western areas of the North TFork basin,
where it was not seen. It is espeeially plentitul on the divide hetween
thie Clearwater and the St. Joseph, on the high ridges which separate
the latter stream from the Caau d’Alene River, and along the main
range of the Bitter Roots south from Stevens Peak,  Its extreme alti-
tudinal range is not known. It is found as Iarge and robust at the
highest elevations, 2,160 meters (7,100 feet), as it is at points 300
meters (1,600 feet) lower. The tree attains a height of 20 meters (63
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feet) and a diameter of 1.2 meters (1.9 feet), more commonly 40 to 55
em, (1.3 to 1.8 feet), The erown is very large and spreading, and ocen-
pies about two-thirds of the entire height.  Very frequently the tree
begins to branch immediately at the ground.  The erown is rarely sym-
metrical, The branches are erooked and gnarled and bent in all dirvee-
tions.  The wood is white, moderately dense, and resinous.  No use is
made of the species.

The impression one veceives from the general appearance of the tree
in this region is that the species is in the process of extinetion.  Cone-
bearing individuals are very rare.  Among thousands of trees which 1
examined for the purpose of obtaining cones 1 found but & single one,
and the remains of old cones at the base of the trees were found but
ravely. I'ew saplings were seen; nearly ail the trees were old ones,
upwird of 100 and 150 years of age.

Possibly elimatic chianges are going on whieh are tending toward
the obliteration of the tree in the Cannr d’Alenes. These would be less
humidity and a general lowering ol the mean temperatare, in the spring
especially. when the young cones ave forming, It is a very noticeable
faet that the male catkins were present in abundanee in the majovity of
instances, giving the tree the appearance of a diwecious species.

ENGELMANN SPRUCH,

Dicea engelmanni (Parry) Engelm.

This is the only representative of the genus Picca known to oecur in
the Ceeur d’Alenes. It isof general range thronghout, atelevations from
700 to 1,550 meters (2,300 to 5,100 feet); the latter is rarely exededed,
Its principal habitat is in the Jow, wet bottoms of the streams, whieh it
follows to their source in the ridges. The localities in which it reaches
its greatest abundance and its largest development are in the basin of
the North IFork. It never forms pure growths, but is always scattered
among the other conifers. In favorable localities it grows to a height
ot 40 to GO meters (130 to 190 feet), with a diameter of 2 meters (6.6 feet);
the sizes one most frequently sees are 0.73 to 1 meter (2.5 to 3.3 feet),
In places where other trees do not crowd it, the outlines are exceedingly
symmetrical, and with the deep bhiish green of the leaves it is by far
the most beautiful of the forest trees of the Cenr d’Alenes.  In such
places the shape of the younyg individuals, up to the age of' 50 years or
thereabouts, is i perfeet cone from base to summit, the branches com-
meneing immediately at the ground.  As the tree grows older the lower
limbs die oft and the symmetry oi' the whole is lost in the formation of
the thick bole. The crown ix seldom less than two-thirds of the height,
more frequently as mneh as three-fourths., The branches are long and
pendulous in old trees, but not especially so in the young, It is avather
fast and regular grower and appears to mature at 180 to 200 years
of age.
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The wood, which is soft, white, {ree fromresin, and quite durable, has
a great number of small black knots embedded in it. 1t is occasionally
sawed into Tumber, and wonld be used mueh more extensively were it
easier of access. There is Iess sap in the tree than in most of the other
conifers of the Caenr d’Alene forest, and for this reason it is fit for hun-
ber at an earlier period.  No especial distinetion exists in color or dura-
bility between the sap and heartwood. The species is often confonnded
with the firs. Tt may be readily known and distinguished from any of
the firs of this region by the thin, scaly, reddish bark of the mature
tree, pungently pointed leaves, long, sloping branehes, and pendulons
cones,  Onv firs all have upright cones. The hemlocks, which have the
mature cones pendulous, differ so mueh in general appearance that they
are not apt to be mistaken for this spruce by anybody.

WIIITE FIR.
Abies concolor (Gordon) Parry.

A tree found pretty mmeh everywhere in the Coenr d'Alenes. It
ranges from the lowest levels, where it is always associated with the
yellow and Dlack pines and the red fir, to elevations of 1,500 meters
(5,000 feet), and on the southern slopes of the ridges may go consider-
ably higher. It is equally at home in the wet bottoms of the valleys
or on the well-drained slopes of the ridges.  On the northern faces of
the mountains the young growth frequently forms the densest of thick-
ets, not to be penetrated exeept by a liberal use of the ax. There are
two varieties of the species, but not at all distinet botanieally,  One of
these forms is of low staturve, seldom exceeding 15 to 20 meters (50 to
70 feet) in height, and 30 to 35 em. (12 to 14 inches) in dinmeter. The
branches are long and sloping, and begin from near the base. The
wood is soft, spongy, and worthless. 1t soon decays at the root, and,
outside the burned-over areas, furnishes the largest percentage of the
woody débris that litters the Carur d’Alene forests. The other form
grows very large. Trees with a height of 60 to 70 mefers (190 to 220
feet) and a diameter of 1.4 meters (4.6 feet) ave often found.  The proper
crown is about one-half of the total Iength of the tree, and the branches
are very short and few, diverging at vight angles,  This {orm is much
less common than the one previonsly mentioned. It inhabits localities
more plentitully supplied with moisture, and ranges to quite as high
an elevation as the other. Tt is sometimes sawed info Inmber, and is
said to produce a fair article.  The smaller form is not utilized for any
purpose. It is probable that it would make excellent paper stoclk,
Both forms produce cones rarely and but few at a time. 1 have never
seen more than two cone-bearing individnals ot the larger variety.
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SUBALPINE IIR.
Abies lasiocarpa (Ilook.) Nutt.

A tree of wide range in the Coanr d’Alenes. It is never wholly
absent from any portion of the wet valleys of the interior basins and
extends up the slopes of the ridges to the highest elevations. As
there is no land higher than 2,160 meters (7,080 feet), it ean not be deter-

-mined what the ultimate altitudinal limits of the tree may be in this
latitude, but it seems probable that the species would be the last at
timber line. In the valleys the tree grows to a height ot 20 to 30
meters (66 to 98 feet), with a diameter up to 50 ¢, (20 inches), which
it rarely exceeds, At elevations of 1,500 meters (4,900 feet) and
upward it seldom goes above 13 meters (60 feet) in height and 30 em.
(1 foot) in diameter. Ou the snmmit of the loftiest ridges it often
ocenrs very much dwarfed. Trees which do not reach a stature above
2 to 3 meters (6.7 to 98 feet) bear cones and show an age of 50 to 60
years, This is more due, however, to a roeky and unproductive soil
than to nearness of altitudinal limits. The tree requires an abun-
dance of moisture and at low elevations a northern or eastern exposure,
Given this, the lower limit of its range will be the lowest levels of the
Caur d’Alenes, about 650 meters (2,100 feet).  In the basaltie areas of
the St. Mary and St. Joseph valleys it is frequently found associated
with a dense yellow-pine forest. In the valleys the tree never forms ¢
forest of pure growth. 1t is always scattered among the other conifers.
But on the mountain slopes and sumimits, at 1,500 meters (4,900 feet)
elevation and upward, there are often large triawcts where the species
forms fully 90 per eent of the forest.  This is especially the case on the
ridges of the North IFork basin. The tree has always a large erown,
with rarely a elear trunk, though the branches for a distance of 5 to 6
meters (16 to 20 fect) from the ground may be small and dead. More
often thiey are green quite to the gronnd. It is of short-lived growth,
and the large individuals are mostly rotten in the center. The wood
of the tree when it grows in the valleys is very soft and sappy and of
no value, even for fuel. On the ridges, owing to slower growth, the
wood is denser and contains less sap, It cut and allowed to season,
it shrinks and beeomes so dense that only with diflieulty ean a nail be
driven into it. It ean then be used for various purposes, snch as tim-
bering mining tunnels and shafts, and is fully as durable as wood from
the yellow pine.  The bark of these two speeies of fir is abundantly sup-
plied with resin vesicles, and they are therefore commonly known as
balsam firs. They ave frequently confounded with each other, but,
aside from other characters, they may be readily separated by the
position the vesicles oceupy in the buark. On the white fir these ave
quite superficial and appear as raised Dblisters, while on the subalpine
fir they are sunken, and ravely appear elevated above the surface of
the bark.
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TAMARACK,
Larix occidentalis Nutt.

The only species of deciduous conifer in the Cane d'Alenes, 1t is
plentiful everywhere—in the canyons, ou the monntain slopes and
summits, and even among portions ot the low-lying vellow-pine forest.
It is a noble tree when seen in its favorite haunts, whieh ave the wet,
gloomy canyous of the interior basins, where it often vies in size with-
the white pine. It grows here to a height of 30 to 60 meters (100
to 200 feet), frequently with a diameter of 2.4 meters (8 feet). The
crown is composed of short, straight branehes, and is about three-
fitths the total height of the mature tree, The individuals that are
found on lower levels, especially in the yellow.pine forest, have a mueh
larger crown; often five-sixths of the entire length of the tree is com-
posed of this, and the branches are long, slender, and slope down-
ward at a high angle. Its altitudinal range is between 650 and 1,900
meters (2,100 to 6,200 feet), reaching its greatest size between 830 and
L,000 meters (2,300 and 3,300 feet). 1In its youth it is a rapid grower.
During the first 30 to 40 years the spaces between the annnal rings
will average 5 mm. {1 inch) in favorable localities. As it advanees in
age the annual increase in its dinmeter becomes very much less, until
at 1830 to 200 yvears and nupward there is often not more than 0.5 mm.
(5% inch) between the yearly layers. The sapwood is white and forms
but a narrow zone a few eentimeters wide. The heartwood is of a yel-
lowish or reddish tint, and is very heavy, full of sap, and frequently
seamed with long, wide gum cracks. The specific gravity ol the wood
is slightly higher than that of the vellow pine, and the logs often sink
when put in water. To obviate this the butt end is sawed ofl a few
meters above the eut, or holes are drilled in the logs and tightly
plugged. It is largely sawed into tumber, which, however, is apt to
wear very rough unless care is taken in sawing., [t makes excellent
fuel and is one of the two trees in this region which supply most of the
eross-ties used by the railroads. The fiber is short and the tensile
strength low; it is therefore, so far as I know, never sawed into square
timber for bridges, beams, ete.

IMIEMLOCK SPRUCL.
Pseudotsuga larifolia (Poir.) Britton.

The hemloek sprnee is, next to the yellow pine, the most generally
useful of the Caenr d’Alene conifers.  DBoth its regional and altitndinal
range are very much greater than those of the yellow pine. It is found
in all portions of the Corur A’ Alenes, from the lowest level to elevations
of 2,160 meters (7,100 feet). It is equally at home in the inmid valleys
or on the well-drained mountain slopes. In the lowlands it reaches a
height of 50 to 70 meters (160 to 230 feet), with a diameter whieh seldom
exceeds 1.3 meters (4.2 feet); on the dry hillsides it is of slow growth,
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aud the ecrown constitutes about two-thirds of the total length of the
tree.  In the valleys it grows more rapidly and the boles form long,
straight, eylindrical colmmns.  In suel eases the erown may oceapy less
than one-fourth of the total length of the tree and is miude up of short,
straight branches. The sapwood is white aud varies {from the one-tenth
to the one-sixth of the diameter, according to age. The heartwood is
sometimes yellow and sometimes pink or reddish.  The yellow variety
is soft, casily worked, and mucli preferred; the red is very tongh, con-
siderably harder, and less esteemed for general purposes.  The wood
contains but little sap. and is therefore comparatively light.  Itissawed
into lnmber for all purposes, and owing to the small quantities ot sap
will furnish a fair quality at an carlier age than the other conifers of
the region. It is mmeh cut for railroad cross-ties, and, together with
the tamaraek, furnishes fully 35 per cent of all this sort of timber drawn
from the Caur d’Alenes.

CEDAR.
Thuja plicata Don,

A Deautiful and valuable tree occrrring plentifully in many loecalities
throughout the Carur d'Alenes. 1t is popularly designated as cedar,
but a move proper name is arbor vitie. 1t is not equally distributed,
but thrives best in low, swampy localities, at the outlet of streams,
around and on the former sites of bheaver ponds, and in the neighbor-
hood of wet, springy places geuerally. At the same time it is not
entirely absent from the dry mountain slopes. The areas upon which it
is found most abundantly and of greatest size are the central portions
of the St. Joseph and St. Mary valleys and along the North Fork for a
distanee of 80 or 90 kilometers (30 to 55 miles) above its junetion with
the South Fork. There are also many loealities of minor extent scat-
tered here and there throughout the inaccessible parts of the upper
tributaries of the streams, where it is found in small groves and occit-
sionally of large size. In the upper part of the valley of the South
Fork the tree formerly existed in large numbers and of gigantie size,
as is attested by the old stuwmps one sees everywhere in that loeality,
but it is now nearly destroyed by forest fires and the ax, It is absent
from over the major portion of the western half of the North Fork
basin, an inexplicable circumstance when it is considered that the cli-
matice conditions and the elevations are not essentially different from
thoxe that prevail over other arcas where the species is plentiful.

The tendeney of the tree is to tform groves of pure growth. The
interlacing branches, entting oft’ the sunlight from the ground beneath
them, produce a condition inimical to the growth of other kinds of couni-
fers. Owing to its habitat in places where the soil is coutinnally satu-
rated with water and to the exceedingly tirm hold the roots have on
the earth, it often stands a fair chance of escaping the forest fires and
of successtully resisting the fieree gusts of wind that sweep the canyons
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oceasionally and uproot thousands of trees of other species.  We there-
fore find among the groves individuals which far surpass in age and
diameter any of the other trees of the region. Specimens have been
seen 4 meters (13.5 feet) in diameter,  If the growth of such an indi-
vidual was approximately in the same ratio as is that of trees 1 to 1.5
meters (3.2 to 4.9 feet) in diameter, it would have been not less than
1,200 years of age. Probably it was far older, for with advancing age
comes slowness of growth,

The altitudinal range of the species is between 650 and 1,500 meters
(2,100 to 4,900 feet). The tree grows from 20 to 50 meters (65 to 164
feet) in height, with a diameter which varies from 1.5 to 2.5 meters (4.9
to 8.3 feet). The length of crown is commonly three-fourths of the total
length of the tree, hut is snbject to considerable varviation in thisrespect.
Wiere it grows in very close and pure groves it may not be above oue-
halt the whole length.

The bark of the tree is tongh and stringy, and is used by the Indian
tribes of the Northwest in making mats, baskets, ete.  The sapwood 18
white, and forms a mere narrow zone 1 to 3 cm. (0.4 to 1.2 inches) broad.,
The heartwood is reddish, pleasantly odorous, light, entirely free from
resin, and does not contain mneh sap.  In large trees it is more or less
rotten, and sometimes the whole trunk of the tree is only a thin shell,
the balanee having decayed.

Probably not less than 80 per cent of the trees 1 meter (3.3 feet) and
npward in diameter are rotten at the core.  As the center of the tree
is not nch used in any ease, a moderate gnantity of rot does not mate-
rially lessen its value.  The grain of the wood is rather coarse, it splits
easily, and is brittle. It isa moderately rapid grower, and is more uni-
form in this respect than any other of the Cawr d’Alene econifers, The
prineipal use of the tree is in the manufacture of shingles, 1t is also
occasionally sawed into Inmber for inside finishings., Thisis said totake
a fine polish and to aeqnire a deeper color with age.  As the wood is
very durable when in contact with the soil, it is largely employed for
fenee posts, telegraph poles, bridge piles, amd the like. It makes very
inferior fuel, and is rarely used as such in the region where it grows.
Owing to the knotty character of the wood, the waste of maderial in
shingle making is enormons.  The shingles are sawed out of the wood
between the knots and the balance thrown away. When a shingle
mill is located near a stream its presence is always made known by the
great quantities of knotty rejected shingle bolts and blocks that litter
the banks of the stream.

Owing to the rapid growth of the tree, it is early fit for varions uses.
At 20 to 50 years it will furnish rails, fence posts, and telegraph poles.
At 150 to 350 years the tree is in prime condition for shingle bolts and
and lumber. Above this age the rot at the core is apt to extend so far
toward the periphery that the value of the tree is small.
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PATTON’S HEMLOCK,
Tsuga pattoniana (Jefl') Lngehn,

This species of conifer is comparatively nnknown to the majority
of the people of the Canr d'Alenes, and when seen is [requently con-
fonnded with Mertens's hemloek ( Tsuga mertensiana). 1t is atree whieh
in the Camr ¢'Alenes is pretty elosely confined to the higher divides.
Its rauge is from the Clearwater divide in the sonth, where it forms
more than 75 per cent of the forest, through the canyons and on the
divides of the upper St. Josepl, on all the divides between the St.
Joseph and the Car d’Alene River, thronghout the main range of the
Bitter Roots, on the divides between the North and South forks east of
Nine-mile Creek, and sparingly on the higher peaks in the eastern part
of the North Fork basin. It is absent from all the ridges, except the
Clearwater divide, which form the basin of the St. Mary River, from
all the mountains around Lake Cour d’Alene, and fromm the whole
western portion of the North Fork basin. The tree is essentially an
inhabitant of the high ridges above an elevation of 1,500 meters (4,900
feet). It forms here a very large proportion of the forest growth. It
is mueh more abundant on the Clearwater divide and on the upper
St. Joseph than elsewhere. diminishing very rapidly in munbers as we
o northward. '

The speeies is well adapted to stand the severe winter blasts of
these high, exposed ridges, Large trees are seen only in proteeted
saddles or sheltered ravines; on the open part of the mountains, where
the tree stands alone or in scattered groves, the speeies is low and
squatty and the branehes are short and stift, to retain as little snow as
possible and to present a sinall surface to the storms, It is of slow
growth. A tree 15 em. (6 inehes) in diameter showed 75 annual rings,
This was in an exposed rocky place, where the growth was perhaps
slower than in wore favorable loealities.  In sheltered places, in the
saddles of the ridges, and in the upper portions of the eanyons which
lLiead in the Clearwater divide the tree is seen to best advantage. It
reachies here a height of 30 to 40 meters (100 to 130 feet), with an
extreme diameter of 70 em. (23 inches), commonly from 35 to 50 en.
(14 to 1% inches), The crown on sneh well-developed individuals is
about three-fifths the total length of the tree.  Its growth is slow, even
with the most tfavorable surroundings, Trees with a diameter of 50
em. (19 inches) will give 200 to 230 annual rings. The wood is very
dense, close grained, and hard, untterly unlike the wood of any other
conifer of the Ceenr d’Alenes. It resembles, in o degree, as to its qual-
ities, the wood of the white ash of the eastern United States. If the
species grew in aecessible places it would be a valuable tree and be
extensively used. Asitis, the tree is not utilized in any way. The
bark contains but little tannin. 1t is one of the few species inhabiting
the high ridges of the Canr d’Alenes which bear cones abundantly
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cach year. This and the white-barked pine (Pinus albicaulis) are the
ounly trees in these mountains which have a strictly limited lower
rauge.

MERTENS'S IIEMLOCK.

Tsnga mertensiane (Bong.) Carr.

A common species and with a regional distribution practically
thronghont the Corur d’Alenes. The area upon which it grows most
plentifully and attains its largest development is the western portion
of the North IFfork basin., About 30 per cent of the forest is here
ecomposed of this one species,

Unlike Patton’s lhiemloek, it is a tree which belongs to the low, wet
valleys, and is rarely seen above 1,400 meters (4,600 feet) elevation,
It is of extremely slow growth in most loealities, Trees 12 to 15 em.
(4.7 to 6 inches) in diameter, which will count 120 aunnal rings, are
very common. This slow growth is especially marked where the trees
are set close, When a larger space interveunes, the trees grow faster
and attain greater size. Amn average height, rarely exceeded, is 40 to
55 meters (130 to 180 feet), with diameters up to 70 ecm, (28 inehes), but
sometimes groves are fonnd which eontain individuals with a diameter
of 1.8 meters (5.9 fect). It is usnally a very branching tree, with exces-
sively long laterals. The crown isx abont two-thirds the total length.
As the tree is often plentiful in aceessible localities, it is frequently
sawed into lumber. This is of fair quality, and when seasoned it
beeomes dense and hard, so that a nail ean be driven into it only with
diffienlty. The bark appears to carry a considerable quantity of tannin,
and the tree could probably be used as a sonrce of tan bark.

YEW.
Taxus breeifolia Nutt,

This species of tree, while elassed among the cone bearers, does not
produce a cone as its fruit.  In the month of August there will be seen
in the forests where the species grows a tree, or long, straggling shrub,
with evergreen leaves m appearance like those of a fir, and bearing
bright red berries. This is the yew. The tree ranges throughout
the Canr d’Alenes, with an extreme altitudinal lmit of at least 1,600
meters (5,300 feet), It is nowhere abundant; perhaps more nearly so
in the North FFork basin than elsewhere. It rarely attains the stature
of a tree; more commounly it is a shrub, with long, irregnlar branches,
which sometimes reach a length of 10 meters (33 feet), Near Lake
Pend Oreille and in the upper part of the North IFork basin I have
seen trees having a height ot 20 meters (66 feet) and a diameter of 35
em. (14 inches), Such trees exhibit the eharacteristies of the species
more fully than the shrubby forms. Irom a specimen of this sort 1
draw the following deseription: Height, 20 meters (66 feet): diameter,



SUMMARY OF

55

33 ¢m. (14 inches); branches beginning 3 meters (10 feet) above the base;
crown very wide, with a great number of long laterals drooping at an
angle of about 43°; bark reddish, close. thin, of a leathery consistency;
wood reddish, hard, fine grained, full of knots, but very readily fissile
between them, appavently capable of taking a bright polish; wood of
the trunk breaking with a short fracture, that of the limbs very flex-
ible; sapwood, 1 em. (0.4 ineh) thick, white; heartwood, 34 em. (13.4
inches); annmal rings, 135, In this region the tree iy too rare, small,
and knotty to be of any commercial value,

ECONOMIC USES,

RED CEDAR.

Juniperus virginienn Linn,

A low tree rarely exceeding 6 meters in height (20 feet) and 20 em.
(8 inches) in diameter. Its habitat is on rocky banks, principally
avound lakes Ceeur d’Alene and Peunda Oreille.  Its altitudinal range
lies below 700 meters (2,300 feet).  The wood is fragrant and reddish in
color, hence the popnlar name “red cedar.” The tree is too small and
scarce to be of any commercial value. Mountain juniper (Juniperus
nana Willd.) is a mere shrub, prostrate or trailing over the rocks at
elevations of 1,300 meters (3,900 feet) and upward; of no value.

A snmmary of the eonifers as to their principal economice uses will
stand as follows:

Lamber.—Yellow pine, white pine, Engelmann spruce, tamarack, hemlock spruee,
cedar, Mertens’s hemlock.

Shingles.—White pine, cedar.

Railroad cross-ties.—Tamarack, hemlock spruce,

Teleyraph poles.—Cedar.

Fence posts and rails, fuel.—Any and all ol the species.

The deciduons trees of the Coear d’Alenes are as follows:

Cottonwood, halm of Gilead (Populus | Cherry (DPrunns demisse, Prunus cmar-

angustifoliu).

Aspen (Populus tremuloidex),

Birch (Betala oceidentalis. Betula papy-
riferda).

Monntain maple (_icer glabrum).

Abler ((tinus rhombifolia, dlwws rividis.
Alnus tenuifolia).

Willow (Salix lasiandra).

ginata).
Chittim wood (Rhamnus purshianu).
Thorn  (Cratucqus  dowylasii,
tomentosa).
Service berry (Llmclanckier alnifolia).
Momuntain-ash (Sorbus saonbucifolia, Sor-
bus oceidentalix).

Cratacgus

With three exceptions, all these species oceur thronghout every por-

tion of the Cawur d’Alenes.

economic importance.

Those of local distribution are:
rhombifolin, Cratwgus tomentosa, and Sorbus ocesdentalis,
as reach high elevations often beecome mere shrubs,

Alnus
Such of them
None ave of any

It has been stated that the wood of the poplar

works up well into a fair artiele of’ paper stock, and that it can not be
excelled for purposes of mateh making. None of the native trees are
transplanted or cultivated.
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FOREST ZONES.

To obtain an accurate conception of the Ceeur d’Alene forests as we
find them now, and to enable us to treat the subject comprehensively,
it is necessary that a division into zones or districts he made. There
are various advantages in such a partition. 1t will enable us to treat
each part speeifically, and when we come to consider the problems con-
neeted with the destrucetion and preservation of the growing timber
we can the more readily refer to any of the vavious sections comprising
the same. I propose to make two classifications ot the coniferous for-
ests of the Carur d’Alenes, basing them upon (1) the vertical range of
the species; (2) npon the age of the trees which predominate over any
given arca. The former of these is the plan generally used in monn-
tainous regions to define the presence or absence of species within cer-
tain limits. The latter has, so far as [ am aware, never been employed
in the West to characterize the condition of the general forest growths
over large areax. [t is, however, by far the best and most reliable from
an economic point of view, and, as it is applicable to all our Western
timber regions alike, should be employed in all eases where an aceurate
knowledge of the condition of the forest is desired. Both elassifications
will apply to any of the forests of the Paeific Slope. DBuat thereis this
to be observed, that the limitations of the former will always vary with
the species which compose the forests and the latitnde of the region
where they grow, while the Iatter can be applied alike to all areas, no
matter where situated. I7or this reason, if we wish to know the actual
state of the forest growth of any region of the West on a basis of these
divisions, we must have a table of the vertical limitations of the torest
zones of such loeality. Given this, with the data of age demanded by
the second division, we should be able to form a very accurate concep-
tion of the true condition of the forest anywhere,

According to the first prineiple of elassification, namely, the species of
conifer which is most abundant or charaeteristie in each section, the
forests may be divided into four parts. They will be designated thus:
The Lower, or Zone of Yellow Pine (Pinus ponderosa); the Interme-
diate, or Zone of White Line (Pinus monticola); the Upper, or Zone of
Subalpine Fir (Abies lasiocarpa): and the Crest Line, or Zoue of White-
barked Pine (Pinus albicaulis).

The second classification will give us four eategories: Old Growth,
Second Growth, Young Growth, and Recent Burns,

It mnst not be understood that these sections ave absolute in their
limitations,  Innumerable variations and modifications are found to
ocenr when each is taken up speeitically.  But in general they will
stand, and are infinitely preferable to the enstomary “lnmping™ of the
forest region into one very heterogencouns mass,

In attempting to limit the vertical extension of the coniferons forest
zones of the Caur d’Alenes we meet at once with a serious diffieulty.
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This arises from the fact that the lower boundaries of most of the spe.
cies arve ill defined.  'We shall find that the cause of this is the infinite
ariety of climatie conditions, whieh is snch a marked feature of the
western extensions of the Bitter Root Range.

The tortuons courses of the monntain ridges and the canyons are
the main eauses of the innumerable local variations of climate. The
mean annual temperature of any given portion ol a ridge or canyon
varies with its dirvection of exposure, and this does not simply refer to
the eardinal points of the compass.  Almost every degree of inclination
to any of these directions invelves u corresponding change in the pre-
railing temperature couditions,  This occasions differences in the pre-
cipitation, and, though we have no data by which we can demonstrate
the difference between a south and a north slope. vet it is a fact well
established by observation that more rain and snow fall on the latter
than on the former.

It must here be taken into consideration that the evaporation fron:
the southern slopes is greater than from the northern, and that the
visible effects upen the vegetatiou, from the same amount of rain and
snow, would therefore be less on the meridional sections of the ridges
than on any of the others. It is not temperature conditions alone which
influence the precipitation. There is another very potent factor to be
found—the mechanical impact of the wind. Let anyone who doubts
this go to the snmmit of soine of the high ridges, say from 1,300 to
2100 meters (5,000 to 7,000 feety altitude, and remain there during «a
rain or snow storm. It will be =een then that o large quantity of the
air whieh is driven against the southern faee is deflected npward with
great foree and veloeity, carrying with it enormous quantities of ¢londs,
which sink and are thickly massed as soon as the calmer and cooler
north or lee sideis reached. The rending asunder of the cloud masses
by this upward eurrent diminishes the amount of moisture precipitated
from them. Part of the detleeted air and clouds will, if the ridge is
high enongh, pass through the low gaps or saddles in the mountain,
The heavier growth of timber in these saddles than elsewhere in the
neighborhood is due to this rather than to the drainage from the higher
parts of the rvidges, which would not flow toward the depression unless
the dip of the strata favored it.  The phenomenon which T have desig-
nated the dominant precipitation point plays a part here; but however
muceh this may vary from year to year the condition of the forest as a
whole proves that there is a general mean in it, and that the variation
is not sufficient to exert a permanent influence in the distribution of
thie speeiex.

From a consideration of these climatie conditions we shall not be sur-
prised to observe the poorly defined vertieal limits of the Coaqar 4 Alene
conifers, and as great humidity is the predominant climatie feature of
the region, we may expect the species of the elevated portions, which
qan endure these very conditions, to descend to low levels.  On the
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contrary, the trees of the lowlands thriving only in drier air and soil
wonld not extend far upward, and, in point of tact, we find that the
upper limits of the coniferous zones are far better defined than the
lower.

The Caar d*Alenes possess no proper foothill region, unless the
small area to the cast of the north end of Lake Caur d’Alene can be
so called. If there were a central ridge whose slopes were continnons
with a lower or pliins vegion, the diversity of climatie conditions now
experienced would not he met with inside the Carur d"Alene triangle,
and the forest zones would be far more readily defined.

I will now pass to the question of the limits of the forest zones and
the features which give the distinguixhing character to cach.

ZONE O] YELLOW PINE,

Theve is fiest the Lower, or Zone of Yellow Pine. This is at the
present time by far the most important from a Tnmberman’s pomnt of
view, as, owing to its aceessibility, it supplies the larger portion of the
Togs sawed into ITnmber. The principal upper and lower limits of its
vertieal range are between 630 and 850 meters (2,100 and 2,800 feet),
It is marked by its open character, The trees stand far apart and there
is but a sparse undergrowtlh, generally made up of speeies of Opulaster
and Rosa, Holodiscws discolor, Ceanothus sanguinews, and an oceasional
Philadelphus lewisii. The ground is covered with a fair, sometimes a
very Inxuriant, growth of grass, principally species of Festuea and Poa,
with oceasionally an area of sedge—Cuarer geyeri. Theve is not mueh
fallen timber. Where the growth is pure the forest is park like and
has a elean and open appearance.

Usually, however, the growth is mixed, and heve and there among the
yellow pines are more or less extensive groves of Donglas spriee, white
fir, and the lowlands form of the black pine. In low or moist places
will be found the tamarack. The Douglas spruce sometimes replaces
the yellow pine to the extent of 73 to 80 per cent, and the black pine
occasionally crowds it ont altogether, In such cases the forest growth
is dense. A heavy stand of these speeies is a sort of transition gronnd
to the next seetion. The undergrowth will be the same as that of the
typical yellow-pine forest, but in addition there will be a multitwde of
young trees of the white fir, so crowded that the larger number will -
never develop beyomd mere shrubs.

The uumber of trees to the acre varies so greatly that it is almost
impossible to give, even approximately, an aceurate estimate,  Tshonld
consider that in a yellow-pine forest untouched by the ax, 20 to 30
trees of Piaus ponderosu or of Pseudotsuga, 70 cm. (28 inches) and
upward in diameter, wonld be a fair average. Where the timber is
mixed the diameters of the trees will average much less and the num-
ber is greatly inereased. Thus in a black-pine grove an estimate of
1,000 to 1,200 to the acre, 15 e¢m. (6 inches) and upward in diameter,
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would not be at all exeessive. The limits of the Zone of the Yellow

Pine are influenced as much or more by the amount of the annual pre-

cipitation as by altitude.  The ponderosa pine will not endure excessive

bhumidity; therefore the arca covered by this section is the one upon

which less snow and rain falls than any other in the Ceur d’Alenes.
ZONL OF WIIITE PINE,

The next seetion is that of the White Pine.  In this zone oecur the
heaviest and densest forests of the Coenr d'Alenes,  [ts vertical range
lies Detween 900 meters (3,000 feet) for the lower and 1,400 meters
(£.600 feet) for the upper limit.  As the mean of the extreme altitudinal
limit of the yellow pine as a tree is abont 1200 meters (4,000 feet), we
tind more or less of an overlapping of the White Pine Zone by that of
thie yellow pine,  The areas on which the White Pine Zone reaches its
best development are all the wel stream valleys and the mountain slopes
with a northern exposure.  While as a whole the predominating speeies
in this section is the white pine, we seldom find it forming pure growths.
Accompanying it are the majority of the conifers of the Coenr (’Alenes,
and some species find here their greatest development,  These are the
cedar, Engelmanu's spruee, Donglas spruee, white fir, and Mertens’s
hemlock, Western larch in the lower parts of the zone, and the moun-
tain form of the black pine in its upper.

The distinguishing feature ot this zone in its vegetative aspect is
the denseness ot its growth and the great height of many of the trees.
The stand of forest is very close; there is a vast amount of vegetable
débris, decaying trees, fresh and old windfalls piled upon one another,
broken-off tree tops, and young trees bent over by the snow and form-
ing impenetrable thickets. Very little grass, more often none at all,
grows on the ground, which is heavily covered with a humus reeking
with moisture and topped ofl’ with a growth of mosses and liverworts,
Multitudes of fungi arve everywhere, representing numerous species and
genera. In the fall of the year the ground is fairly earpeted with them.

Densely tangled masses of underbrush abound. The shrnbs that
form these ave commonly various species of willows and alder, thorn,
mountain maple, red cornel, the holly-leaved buck brush (Pachystima
myrsinites), and species of elder.

The nwinber of trees per acre is always considerable, but varies widely.
A fair estimate per acre tor the bottoms of the canyons wonld be 600 to
700 trees, with diameters trom 25 em. to 60 em. (10 to 24 inches), and
2,000 to 3,000 trees, with diameters from 15 eni. to 23 em. (6 to 10 inches) ;
of saplings there are often teus of thousands on the same space in
addition to the larger growth,

ZONE 01" SUBALPINE FIR.

The third section is that of the Subalpine IFir. Its vertieal range
lies between 1,500 meters (1,900 feet) for the lower Himit to 1,700 meters
(5,600 feet) for the npper.  The boundaries of this zoue are intended to
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include the area upon which the subalpine fir forms more or less
extended forests of nearly pure growth. 'The altitudinal limits of the
species are very much greater. This zone is always upon the high
slopes and summits of the ridges where an abundance of snow falls and
the drainage is good. It is marked by its open character. The nnder-
growth of shrubs is mostly confined tothe saddles and northern slopes,
and consists of huckleberry shrubs, mountain ash, alder, and wenziesia,
The trees stand widely apart, and when there is no undergrowth the
ground is heavily carpeted by the bear grass. The appearance of the
forest then is that of a park. Occasionally the undergrowth, especially
in the saddles, is entirely made up of saplings of this fir.  1n sneh cases
the young trees stand so close that it is impossible for a man, even on
foot, to make his way throngh them without a liberal use of the ax.
There is but little fallen timber in this zone. The trees are short and
firmly rooted and do not topple over easily. Various species, whose
range is mostly at lower elevations, extend into this seetion, but seldom
grow to large size. Such are the Douglas spruce, Kngelmann’s spruce,
and the white and black pines.

ZONE OI' WHITE-BARKED PINE,

The Crest Line Zone is the uppermost of the forest divisions of the
Ceeur ’Alenes. 1t is eomposed to the extent of 85 per cent of two
speeies. They are Patton’s hemlock and the white-barked pine, The
lower limit of its range is 1,700 meters (5,600 feet); the upper wonld
doubtless be the timber line did any such exist in this region. The
forest here is not continuous, It occurs in large or small groves
separated by grassy traets. Very often over large areas hut scattered
individuals oeccur. There is not much wndergrowth. Some huckle-
berry shrubs and the two speeies of mountain ash (Sorbus sembucifolia
and 8. oceidentalis) which ocenr in this region econstitute the greater
part of this. Very few windfalls are seen, and in general the forest is
park-like, as in the zone below. By reason of its exposed position a
great dealof the ground in the Crest Line Zoneis roeky and the soil poor,

The second classification of the Cieur d’Alene forests is based npon
tne age of the majority of the trees, those which form the bulk of the
timber growing upon any particular area. This is wholly dependent
upon the time that has elapsed since the forest was burned, and while
altitudinal limits have nothing to do with this we shall see farther on
that by far the largest and most destructive fires oceur in the Yellow
and White Pine zones. The four subdivisions I will define thus:

Old Growth.—Areas on which no fires destructive to the forest
growth have oceurred within the past two hundred years.

Second Growth.—Areas which have been wholly or partially burned
over inside of two hundred years, but on which no fires have occurred
within the past seventy-five years.

Young Growth.—Areas on which the timber has been destroyed by
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fires within seventy-five years, bnt where none have occurred during
the past thirty-five years,

Recent Burns.—Aveas burned over within the last thirty-five years,
and on which the destruction of the timber lhias been from 65 per eent
to total.

The Old Growth covers the smallest areas in the Ceeur d"Alenes. It
is most ecommon in the Crest Line and Yellow Pine zones and least in
the White Pine, for reasons to be stated farther on.

The Second Growth comprises the major portion of the growing
timber fit for lnmbering purposes. It ix most abundant in the White
Pine Zone.

The Young Growth aud Recent Burns are more plentiful and of
larger extent in the White Pine Zone than elsewhere.

FOREST DESTRUCTION.

Under this head we will cousider the ageneies which are now operat-
ing to destroy the forests of this region and the remedies which, if
applied, wonld have a tendency to cheek them,

The remarks to follow will in a large measure tit the conditions
which prevail thiroughout the forest regions of Idaho, Washington, and
Oregon, and it the remedies to be proposed would secure the desired
result here they would do the same elsewhere where like circumstances
exist.

The Ceenr d’Alene forests are in process of rapid and total extinetion,
The slow agencies of nature which are constantly destroying but as
constantly replacing ave augmented by the eftorts of man, who, with all
the means of destruction at haud, tears down the work of centuries,
but gives no thought toward the rebuilding of the fabrie.

The forests of the Ceeur d’Alenes in alt the accessible portions are
becoming mere skeletons of their former state, and soon the last vestiges
will be swept away and nothing remain but blackened logs and stumps
to mark the former site of the densest forest between the Cascades and
the Mississippi.

The popular mind, fostered by the newspapers of the West, refuses
to believe that the forest region of the Pacific Slope is other than inex-
haustible. It isa most pernicious idea, and one which is largely respon-
sible for the apathy of popular opinion upon forest preservation in the
West. Journals and newspapers in every section, in attempting to
exhibit the natural advantages ot their several localities, will, if in a
forest region, invariably luy stress upon the inexhaustible supply of tim-
ber fit for lnmbering and other purposes, absolutely ignoring the fact,
patent to every caretul observer, that in a eountry so rugged and ditfi-
cult of aceess as that formed by the ranges west of the Continental
Divide only a very small proportion of the forest covering can be
reached economically, and that the accessible localities are being
denuded as rapidly as the ingenuity and carelessness of the inhabitants
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can accomplish it.  So far as the Ceeur d’Alenes are coucerned, the forest
is fast disappearing, a small percentage into lumber, but most of it into
smoke and ashes, and generations will pass betore what has been and
is being destroyed can be replaced, even with the most tostering care,
upon the denuwded aveas by the General Government or by individuals.

It is abont thirty four years since the Coqr d’Alenes became at all
accessible, by the consteuetion of the Mullan road.  The age of the
Young Growth upon hundreds ot thousands of acres proves that the
forest, at least in the Yellow and White Pine zones, was practically
intaet before that time.  Upon the completion of the rowd a constant
stream of immigration poured into Oregon and Washington Ly this
route. The heavy and dense timber through which the road led for so
many wiles gave a gloomy aspect to the region, and the toreh was
freely applied ¢ to let in more air and sunshine.”  The dry season was
the time of year when the immigration was the heaviest; that was also
the time of year when the forest was in prime condition for burning, and
that advantage was taken of this eircumstanee the large traets of young
growth attest.

The next well-marked epoel in the annihilation process came with
the building of the Northern Pacifie Railvoad,  The right of way was
cleared by fire whenever the timber was in a condition to burn, 1 passed
over this road in September. 1883, and there were then two almost cou-
tinuous lines ot five along the track thronghout Idaho. It is trne the
road did not vun through the Carne d*Alenes.  The fires were in the val-
ley of the Clark Fork, but they extended trom that region into the basin
of the North FFork of the Carwr d’Alene und wrought immense destrue-
tion there,

The next and last stage, which is still in active operation, eame when
the great ore deposits in the Canr A’Alenes were discovered. Thon-
sunds of’ prospectors tlocked into the country then, and the forest fires
raged in hundreds of localities to clear away the dense growth of tim-
ber and shrubs, whieh very materially interferred with the work of the
prospectors seeking the mineral-bearing lodes.  As the mines began to
develop, fuel and lumber were needed.  The choice parts of the forest
were ent into, débris took the place of the green tree, and five, coming
later, finished what the ax had spared. In 1884 I passed through the
Cenr d’Alenes into Montana,  In spite of the many previous fires,
there were miles upon miles of primeval forest.  In this year (1895) along
the same ronte there was not a single foot that the fire and ax had
not run through and the larger quantity had been uselessly and totally
destroyed, The site of the former flonrishing forest was now ocenpied
in part by a mass of blackened stumps and overthrown trees, in part by
the débris lett behind by the sawmills, long since departed, for there
were no more logs to saw, and iy part by coarse weels or a strnggling
young growth endeavoring to gain a foothold along the steep moun-
tain sides, but invariably fired as often as a sufliciency of nndergrowth
aceumunlated.
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Tu the sections where no settlements exist the ax and the railroad
as destrnetive factors are eliminated, but the most powerful of themn
all, the forest fire, remains and rages unchecked.

It is trie that the needs of the people living in and developing the
region demand fuel, lumber, ete. There would be an abundance to
furnizh all necessary supplies of this sort for ages to come if the forest
was properly used.  But in place of patting in practice an intelligent
and careful system that wounld guard against waste and permit the
growing timber to recnperate, methods are in vogue such as wonld
have been especially devised for the prurpose of Taying waste as great
an area of forest as possible in the shortest time,

From an intimate knowledge of the Cour d"Alenes, obtained during
a residence of tenyears in the immediate neighborhood, T do not hesi-
tate to attirm that 50 per cent of the aceessible wmerchantable timber
of the Cirwr d’Alenes ix absolutely destroyed; that of the remainder
20 per cent hus been more or less eulled, leaving ouly 30 per cent in
good condition,  All this within a period of thirty-fonr years, and of
these only twelve years represent settlement and development.

Judging from these data, how long will the remainder last, without
some systent of protection?

IFew persons consider the time veguived to replaee o forest of the sort
that covered this region npon the advent ot settlements.  Those who
are espeeially active in destroying it clearly never do.  Let us take the
most commonly utilized trees for examples. To produce matnre lnmber—
that is, logs that will saw ceonomically aud furnish a produet reason-
ably dnrable in charvacter—requires for the yellow pine an average of
175 years, for the white pine a period ranging from 200 to 300 years,
for Mertens’s hemlock an average of 275 years, for the cedar 200 to 250
years, for the Western tamarack 150 years for rough Inmber, 300 to 350
years for the clearer and more valuable produet, and for the Douglas
spriee an average of 200 years.  The tamarack and the Donglas spruece
are eut for railroad ties while young.,  Few trees arve fit for this purpose
under 50 years of age. A glance at these figures will show that no
denuded area will again prodnce valnable timber for generations to
come, 1t may be said that there is a young growth in various stages,
which is continually producing- matwre trees.  Aeeepting this, the gues-
tion arvises, Is this source of supply sufticient to meet the constantly
growing demands? It is perfeetly elear that it is not.  Sawmills are
continnally exhausting the forests in their localities and laying new
areas under contribution.  Small Tumbering plants and tie-choppers’
camps are being moved from place to place to find fresh and untonched
regions; and, so far as we know. not one of the areas denuded since the
advent of the sawmill has as yvet recnperated sufficiently to yvield a
further supply of merchantable logs.

However rapid the destruetion may he from the ax and the saw, it
wonld still require a very long thne to ereate any appreciable want of
suitable lambering material on the Pacilic Slope if only these {wo means
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were employed, but added to them are the fires, and they spare neither
old nor young growth.

There are two principal agenecies by whieh growing timber is de-
stroyed—the operations o’ nature and those of man,

The natnral agencies operating in the Car d”Alenes are in part those
of the meteorological ovder and in part those which act as diseases of
the trees. Of the former there are f(onr, rain, snow, lightning, wind;
of the latter, one, fungi.

The action of rain, snow,and wind is more or less synchronons, accord-
ing to season, and operates throughout the year.  The lightning is move
local, and limited to a few months «during Iate spring and summer.
The destruction [rom the first three climatic agencies, resulting from
the enovmous precipitation, is immense,  The vast quantities of débwis
in the shape of fallen or broken trees, which litter the forest in all diree-
tions, prove this. The storms that bring the rain or snow are nearly
always accompanied by strong south or southwesterly gales. Owing
to the broken charvacter of the mountains, the valleys are sheltered
from the direct force of the wind, which is only felt in all its strength
oun the high summits of the ridges.  In the valleys the wind comes in
series of severe gusts of longer or shorter dweation.  The heavy rains
loosen the soil and humus about the roots of the trees, and their great
height attfords a leverage by which the Targest tree is easily overthrown
by a comparatively small exertion of force. The case with whieh a
tree is thrown down depends, also, largely upon the depth to whielh the
roots penetrate.  There are but two speeies of conifers of general ocenr-
rence in this section which strike vroot deep enongh to oftfer a faiv degree
of resistance to the wind. They arve the cedar and Western tamarack,
The cedar is short in stature and does not offer much leverage; the
tamaraeck grows tall and, as it does not readily yield at the root, is
frequently broken off in the trunk. We therefore find the greatest
destruction due to these agencies in the Intermediate or White Pine
Zone.

The operation of the phenomenon that 1 have named the dominant
precipitation point (see page 15) is shown here. bt has already been
mentioned that the winds whiel accompany the storms are felt through-
out the valleys as powerful intermittent gusts.  The greater number of
these are observed to have a certain determinate direction for eaeh sea-
gon, breaking down the forest persistently and repeatedly in the same
locality during sueeessive storms and leaving other portions untouched,
As the ridges by their trend determine in the deflection of the air enr-
rents the angle of impact of the wind in the valleys, it will be readily seen
that a ehange in the general divection from which the storms ecome will
involve a eorresponding change in the detlection of the air into the
valleys, which, in turn, will spend its foree uyon another part ot the
forest. If the storms came always unalterably from the same point,
we should have long, tortuons passages cut through the forest in certain
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directions, but owing to the oscillating movement of the point from
which the storms eome we tind areas whieh have been partially denuded
in all stages of repair and others whieh show all degrees of destruction.

The agency of snow in destroying the Cweur ’Alene forests is seen
in the great number of broken trees, hoth young and old, which one
meets constantly in traveling through the timber. To suceessfully
resist the snow, it is necessary the tree should have a vertieal stand.
Even a slight degree of inclination is pretty sure to end in the nproot-
ing of the individual by the weight of the snow which will aceumulate
on the crown during the storms of early winter.

Snow slides occur at various places, especially around the high, bare
peaks—sueh as Stevens, Wiessner, and Sunset—but they are insig-
nifieant and not at all dangerous, exeept where the timber has been
destroyed. The oeceurrenee of destruetive snow slides in the settled
portions of the C'wur A’Alenes is a direct consequenee of forest destrue-
tion in those localities. On the areas where it is untouched no slides
can oceur, The snow is firmly held, melts slowly, and there are no bare
spots onthe slopes or on the summits where @ loosened mass can acquire
momentumn.

The lightuing operates by following the trees to the earth and firing
the hamus, or, in cases where they are dead and standing, the trunks
or limbs are set on fire. Many of the fires which rage in the Ceeur
d’Alenes are ascribed to this cause. The supposition, however, is in
the main fallacious. There are occasionally during snmimer high
winds accompanied by electrieal phenomena, lightning and sometimes
thunder without rain. 1t lightning strikes a tree during sueh a storm
and fires the humus, there is & probability of a forest fire. The largest
nuimber of electrical storms. however, are accompanied by downpours
of rain whieh drench the humns and the foliage of the conifers so
thoroughly that they ean not burn.

Diseases of the trees eome last among the more prominent of the
natural influenees which destroy the forests in the Caur (’Alenes.
They are the results of the attacks of various kinds of fungi. Ivery
species is subject to them, but come more than others.  Of the varie-
ties that are particularly useful the white pine is, perhaps, more liable
to such attacks than any otlier. Great bodies of this pine are often
attacked shmultaneonsly over considerable areas by some obscure fan-
gous dixease and invariably sueenmb.

We come now to the eause of the most extensive depredations on
the growing forest—man. lle employs two potent weapons, the ax
and saw and fire.  The methods and the motives of and for his work
on the timber are infinitely varied. Among the former, sawmills and
logging operations stand preeminent. Theve is not now as much activ-
ity in these industries thronghout the Carnr d’ Alenes as there formerly
was. The reason for this is partly to be found in the diminishing
supply near the centers of consumption and partly in the failure of
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various parties to obtain the timber-cutting permits they have sought,
whieh, if granted, would have opened np to them the best portions of
what yet remains comparatively untouched. There are now no very
large sawmill or logging concerns in operation in the Cweur d’Alenes.
The largest and most numerous are at Harrison, at the outlet of the
Ceur ’Alene River into Lake Caur d’Alene. They obtain their logs
partly from the St. Joseph region, partly from the Ceur d’Alene and
North TFork valleys. At Cataldo, 3 kilometers (1.7 miles) above the
old Ceeur d’Alene Mission, there was nntil three months since a mill
for the manufacture of shingles. 'I'hey obtained their logs wholly from
cuts along the valley of the North FFork. This plant burned down and
is not yet rebuilt. There are, or were recently, a few small milis in the
valley of the North Fork sawing lumber for lTocal demands, also a few
in the South Tork, all mere portable coneerns. There are no sawmills
in the St. Mary basin and none in that of the St. Joseph. In the
former no logs are cut above the point where the river enters the canyon;
on the St. Joseph logs are cut wherever opportunity is aftorded. The
large sawmill lately built at Spokaune, Wash., will in the near future
make itself felt as a eonsmumer of the Conr d’Alene forests,

Among other demands which make serions inroads into the timber are
those for railroad ties and telegraph poles. None but young trees
are used for these purposes, and none of larger diameter than can be
used in their full diametral growth, The telegraph poles ave cut altto-
gether from the cedar, the railroad ties from Douglas spruce and tam-
arack. None are sawed except bridge and switeh ties; the others are
hewed from the tree. This makes the employment of large tvunks for
this purpose impossible.  As ties made Irom the soft timber of the
Pacific Coast eonifers are not durable when placed in contact with the
soil, they soon decay and require frequent renewal.  Vast quantities
of yonng timber are continually cut to meet this never-ceasing demand.

In logging, or entting timber for any purpose, no attempt is made to
spare the forest. A tree is felled in the direction which will he most
convenient, without regard to the number it will erush in falling.  The
best parts only are used—tops, ete., are left to rot wherve they fall.  The
tie-chopping eamnps are the worst in this respect.  As they can utilize
more of the frees in a given space than the loggers. they also leave
more tops and litter behind, This furnishes an excellent nidus for the
coming forest fire to work in. Wood choppers, if in a region where
trees are plentiful, pursue the same method.  The straight, clear parts
of the tree only arve utilized; the crown is rejeeted, because it splits
harder and requires time to trim up.

The clearings made for agrienltural purposes rveally are the least
destructive of timher, thongh one would snppose it wonld be the reverse,
That is becanse it is an impossibility for one man to elear a tarm in the
‘White P’ine Zone of sufficient size to support a family within the time
of one generation. The clearings are mainly contined to the Yellow
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Pine belt, and when settlements are made within the White Pine Zone
the open meadow lands are universally chosen.

We come now to the most destructive of all the means used in exter-
minating the forests not alone of the Cane d’Alene region, but of the
Pacitic Stope in general—the element of fire.  The forest tires of the fur
West are very different affairs from those that ravage the upper Mis-
sissippi Valley or the Bastern States. Did they eirry with them the
same menace to life, we shonld soon see concerted efforts to abate
the evil. Iforest fires have always raged in the Caur d’Alenes. The
oldest growth of forest shows blackened stummps buried under the
accumulated débris of eentwries.  When one digs down in the soil
charred wood is often turned up from the depth of 1 meter (10 inehes)
or more. The forests of the past were doubtless fired in the main by
the Indiaus, accidentally or purposely. or both. The areas, however,
which were burned over cach season were insigniticant; in most see-
tions fires manifestly did not oceur during centuries.

The action of the tires in each of the forest zones is in a manner
peculiar fo each section, depending upon the means whereby it spreads,
Its destiuctiveness, always considerable, is proportional to the amount
of humus which covers the gronnd and to the free or interrupted
aecess of a draft or wind., The fires of the White Pine belt ave by far
the most destructive from cvery point of view and very much more
namerous. Owing to its sheltered situation, the progress of fire is
here slow. It is not diftienlt to walk away from a fire as it advances.
One can ride through a burning forest, as 1 have done many times, and
suffer no other inconvenience than a eovering of ashes and dust. A
slight amount of c¢learing around a cabin or hiouse is ample protection,
It only becomes dangerons in the rare instances when o high wind fans
the flames, or when the fire runs through an area previously burned
over on which the dead timber is down. It then sometimes ereates
a strong draft or suetion of its own, which sends the flames through
the forest at great speed and annihilatex everything in its way., Such
instances are rare, and the fury of the sea of flame is soon over. The
quiet and slow burning is the rule, and but for the volnmes ol ascend-
ing smoke an observer at a distance wonld not suspeet the perhaps
near presence of a great forest thre,

The fire in the White Pine belt spreads prineipally by burning the
humus. There is @ covering of this material ranging from 4 em. (1.6
inches) in depth to 50 ¢m. (20 inches) or more.  This rarely hurns with
a flame. Tt is a process of slow incineration of the mass at a red heat,
If the fires ran throngh the torest with the same speed as in the Kast,
every vestige of timber would have been swept off Tong sinee.  After
the fire has once obtained a firm lodgment in the hunms it becomes an
exceedingly diflicult matter to extingnish it. 1 have known it to burn
continuously for two months under the snow.  Axthe line of ineiner-
ation spreads through the forest, it encounters the roots of the trees.
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In the majority of instances these are not burned, they are simply
cooked, and the lower portion of the trunk, whieh is always more or less
buried in a mass of dead and decaying pine necedles, suffers the same
fate. Only when a tree is reached having pitehy roots or gum cracks
does it burn up, and then seldom completely.

The fire-resisting power of the trees, both in speeies and individuals,
varies greatly. The factors of safety lie in a thick, nonresinous bark
and in roots which penetrate deeper than the lower limit of the humus.
Among the trees that oceur in the White PPine belt the Douglas spruee
resists fire the longest and Mertens’s hemlock the least.

The fires in the Yellow Pine Zone spread with greater rapidity than
in any ot the other seetions. The conntry is open and the ground
more or less covered with grass, through which the fire runs. As the
growth of grass is thin, the duration of the fire in any locality is short,
and neither the yellow pine nor the Douglas sprace sufters very much
the first few times. Where dense groves of black pine and tamarack
exist there is a thick layer of pine needles, and the effects of the fires
on them are much the same as in the White Pine helt. When the fires
occur among the subalpine firs or along the crest line of the ridges,
there is commonly a strong breeze accompanying themn and fanuing
the flames. A clean sweep is pretty apt to be made in such cases.
The subalpine fir does not well resist the tire, as the resin vesicles in
the bark burn readily and ¢ook the wood.

The after results of a fire on the timber ave varions. In the White
Pine belt every tree that has been exposed to a fair econtact with the
smoldering, redhot immus dies. In the Yellow Pine section the tam-
arack and Douglas spruee trees that survive ave almost certain to
develop gum cracks, which unfit large portions of the tree, if not the
whole, for use. The yellow pine develops piteh streaks and spots
where the fire has tonehed the bark most severely, but in general this
tree, owing to its very thick and nonresinous bark, suffers less than
any other species. The guin cracks and piteh streaks which come as
the after eftfects of the fires, even if the tree is not killed, pave the way
for a burning of the individuals so affeeted at the next conflagration.

The trees in the White Pine belt soon begin to decay after the fire
has passed through. The hemlocks always rot first at or closely
below the lower portion of the erown of the mature trees, the others
at the root. Two or three years after a fire the tops of the hemlocks
begin to drop oft and the tall, dead spires of white pine, spruce, fir,
etc., begin to fall down. In six or seven years from the time the fire
first swept through there is a sufficiency of débris on the ground to
furnish material for a fresh conflagration. In the meantime a growth
of saplings has sprung up, and the forest has become so dense with
the mass of uprooted trees and vigorously growing saplings as to be
quite impassable.  1'or the second time tire is applied. There is now
no humus, only woody litter. The tire, fanned by the free access of
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the air over the denuded area, burns fiereely, and windfalls, standing
dead trees, and young growth are all swept away together, leaving
nothing but a light covering of ashes and a few blackened stumps.

In the Yellow Pine seetion, as before explained, the trees are not
fire-killed as extensively as in the other sections, but the action on the
young growth is the same. The second fire therefore frustrates any
attempt of nature to replace the eut off or burned np older growth by
a4 new one.

The forest is veplaced by nature abundantly and surely if not inter-
fered with., Within a few months after a “first burn” of a forest area
in the White Pine Zone, there will be seen young plants of various
species of willow and ceanothus springing up in great numbers from
the denuded soil.  In places where the humus was not totally destroyed
seedlings of different kinds of conifers which grew nearest the burned
area begin to show themselves.  After three or four years the shed and
decaying leaves of the willows, ceanothi, and the annuals that are com-
ing in have formed a very thin humus, which appears to be essential to
the germination of the seeds of the conifers, which now inerease rapidly,
and in a few years the shrubby vegetation has given place to a thriving
young growth of trees. At the sime time most of the dead timber
killed by the previous fire has fallen down,

When the timber is removed by a sceond burning, the barren soil
parts more readily with its moisture.  Owing to this canse many places,
espeeially those with a southern exposure, become too dry after a fire
to again allow the growth of conifers. We find snch places everywhere
along the valley of the South Fork, the upper St. Mary, and in the
zones of the Subalpine Iir and the Crest Line. The wide expanses of
grassy slopes at high eclevations are probably due to the exsiceated
nature of the soil during the summer months. One sees old burned
stumps in many loealities at these elevations, and their presence proves
incoutrovertibly the existence of a heavier forest growth in past times.

It would be practically impossible for human efforts to replant sue-
cessfully any considerable portion of the hurned forest tracts in the
Cornr d'Alenes,  In the first place, the ground must be sheltered from
the direct rays of the sun, not only to permit the germination of the
seed, but also to retain a sufticieney of moisture during the dry season,
Next, the seedlings or saplings must stand close enough to resist the
crushing effeets of the great gnantities ot snow piled on them during
the winter.  Obsevvation proves that a dense growth does not suffer in
the aggeregate from this cause as much as one that is open.

On an acre of ground in one of the sections where the forest is in
process of restoration a half million seedlings 15 em. to 20 em, (6 to 8
inches) high is a common occurrence.  On shady slopes with «w northern
exposure I have seen them set so closely that every acre bore millions.
Young trees 4 to 5 meters (13 to 16 feet) high form sueh dense groves
in many places that it is impossible to force one’s way through them
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without chopping. It is only by growing in such masses that the spe-
cies in their early stage stand a chanee to survive the destruetive forees
of wind and snow.

In the belt of Yellow Pine there is always more or less of a grassy
covering, which is replaced very soon after being burned. This acts the
part of the humus in the White Pine Zone and favors the germination
of seeds,

The species of conifers that come up over the burned aveas are the
same as those which grew there before, the only variation being in the
relative number of individnals of the various kinds upon a eertain
measure of ground. Thas, upon a piece of bottom land previously
covered to the extent of 70 per cent by the white pine and liemlock the
black pine may come in and form perhaps 90 per cent ot the total
stand, or hemlock may crowd everything else out on the slopes, or
the white fir do the same. This, however, is not lasting, for eventually
the same balance which existed before the fire is restored.

The principal canses of forest fires in the Canr d’Alenes are pros-
pectors, railroads, timber eutters, farmers, eamping parties, and
maliciousness.

First come the prospectors, as the originators of the larger number
of fires. The dense forest and the deep humns covering the soil are
great hindrances to prospeeting. To clear away these and expose
croppings or ‘“float” from the mineral-bearing veins which may exist
in the neighborhood the forest is fired.  When a mineral elaim is
located, it is customary to employ fire to help in stripping the ground,
it heavily timbered; that it spreads does not matter, in tact no attention
whateveris given to it.  When it is considered that the Camnr d’Alenes
are seamed with mineral-bearing lodes, that many men are engaged
thronghout the snmmer in searching out these veing, and that they
never hesitate to fire the forest to expedite their work, it need sirprise
no one that every season hnndreds of forest fires ave started in every
section where mineral is known to exist, While each of these may not
cover an extensive space, collectively they form a very large area. The
first Burning, however, does not suffice for prospecting puwrposes. The
fallen trees soon render the conntry more difficnlt of aecess than ever.
It is only when a region is given a gecond burning that the ground
is well ¢leared for years to come, and the prospectors know this only
too well.

Railroads come next as the originators of fires.  No line is ever con-
structed thirough the timber that is not flanked by two strips of forest
fires so long as the timber Tasts in proximity to the road. During the
time of construetion the right of way is eleared by five whenever prae-
ticable; it spreads from the construetion camps, and no efforts are made
to check it, except so far as relates to the salety of that particular eamp.
When the line is in operation, sparks from engines—uever provided
with efficient spark arresters—start extensive conflagrations. Both
sides of an embankment a few years old, and the partially or wholly
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clearved right of way always snpport large quantities of herbage iu the
shape of annual and perennial plants.  In late smmmer all this is like a
mass of tinder, ready to burst into tlame npon the application of a spark.
The rvailvoads themselves often snffer severely from the fire. kiudled
through their own earelessness or negligence.  Bridges are burned,
ties and wood destroyed; still, little effort is put forth to check the evil.”

Timber entters come next as factors in the destruetive proeesses. I
tliey o not absolntely kindle as many lives as do {hose we have already
noticed, they ecertainly contribute more toward the effective preparation
of the forests for the ecoming contlagrations than do the others, The
[ovests arve filled by them with litter from the cut trees, the upper por-
tions of the trunk and the erown, which are never utilized; broken and
splintered trees of all ages and sizes; destroyed by the careless felling
of the trees that were used; large trees cut down amd sawed into logs,
but rejected for various reasons; in short, all the débris a large dense
forest will furnish. Suech a mass of inflammable substances gives an
excellent opportunity for a hot, destruetive fire, and it is sure to come
soorier or later.  Oeceasionally fires ave set to ¢over np plunderings of
trespassers upon the public timber, and they are common enough in all
localities where large quantities ol Tumber are ent from pnblie lands.

Settlers upon agricultnral lands within the forest areas do their share
toward needlessly destroving the timber. We will exclude all fires
set for the purpose of clearing the land to render it tillable. Tt never
stops here, however, except by accident.  1f the eontlagration spreads
from the elearing to the neighboring forest, no one tries to stop it or
sares in the least how far it extends so long as it does not endanger the
individual’s property. The greatest danger from this cause lies in the
sections where the settlers endeavor to depend upon stock raising for
their support. Their summer range here is the forest, where the grass
growth, at least in the White Pine Zone, is exceedingly scanty. By
burning the forest they reason that a larger supply of grass will be
obtained. This is true, at least partially.  Many fires are started with
this object in view.

‘Camping parties often carelessly neglect to extinguish their fires in
breaking camp. There is o loeal law applicable to this in the Cwenr
d’Alenes, whieh, however, nobody ever dreams of enforcing,

Maliciousuess adds in a slight degree to the canses of forest fires.
Tustanees are known where parties have fired the timber ont of wmorbid
euriosity to see it burn and to see the flames run to the top ot the tall,
lichen-draped trees. :

BURNED AREAS.

The forests in the Ceerur (' Alenes are honeycombed with burns in all
directions and of all sizes. Tt is impossible to travel anywhere without
meeting with these dead and blackened remnants of what was once a
vigorously growing forest. The saw and the ax have been as nothing
compared with the fires. T do not hesitate to assert that for every
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foot of lumber, board measure, put to proper uses in this region 100
cubic feet of timber have been destroyed by the fiery clemment or need-
lessly wasted in the tree. The burns of largest extent have been in the
Yellow Pine districts. It would be a difficult matter to find a body of
500 acres in the whole of this zone whieh has not been visited Dy fire
within the past thirty-five years. 1f the damage done here was as great
and complete as elsewhere, there wonld now be nothing left of this hnt
eharred logs.  Luckily, however, this, the most accessible portion, snf-
fers the least. It is in the White Pine belt that we find the destrue-
tion in its widest sweep, T would here call attention to the map
accompanying this report. 1 have endeavored to mark on it all the
large areas where more than 50 per cent of the growing timber is
destroyed by fire. Commeneing in the southern part with the St.
Mary basin, we find in the npper portion of its valley an area, approxi-
mately 25 kilometers (15.5 miles) north and south aud 35 kilometers (22
miles) east and west, upon which the destruction of the old growth has
been from 70 per cent to total. The bulk of this was burned about six-
teen or seventeen years ago. A young growth has covered the oldest
burns, and this has in turn been destroyed over abont one-fourth of the
area.

Coming down the valley, we find minor burns everywhere. They
range in size from an aere or two to tracts of 500 or 400 aeres. An
exception to this is a large tract of mostly Old Growth, sitnated between
the Sautianne and a line drawn cast and west through a point about 4
kilometers (2.5 miles) south from Emerald Creek from the west divide
to the St. Mary. DBurned spots oceur over this avea also, hut they are
not large in the aggregate.  When the canyon portion of the St. Mary
is reached, most of the burns arc on the west bank in the Yellow Pine
belt. They arve, as before, of varying size, dotting the ecountry here and
there and scparated from each other by bands of living forest.  On the
east bank the open Yellow Pine Dbelt, which follows the immediate
vicinity of the stream, soon gives way to a section of the White Pine
Zone, remarkable for its excellent state of preservation. This tract
oceupies the triangular spaee which is inelosed between the St. Joseph
and the St. Mary on the east and west, the point of junction of these
two rivers on the north, and the Elk range for the base in the sonth.
The best and most valuable timber, as well as the casiest of access of
all in the St Mary basin, is sitnated here and on the previously men-
tioned area north from the Santianmne.

Joming to the St. Joseph basins, we find that the burns are of the
seattered kind., Small tracts, from a few acres to 5 or 4 square miles,
separated by larger areas of green timber, are found throughout. On
the whole, the St. Joseph region has suffered very meh less than any
other portion of the Coeur d’Alenes. This is entirely due to its general
inaceessibility and remoteness from the highways of travel and centers
of population. In the low country around Lake Coeur d’Alene and its
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easterly extensions up the valley of the Coeur ’Alene River we enter
upon the classic grounds of the great burns of this region. Through
this low, broken, undulating country came the two routes of the mili-
tary road constructed by Capt. John Mullan in 1859 and 1862 and in
later years a branch line of the Union Pacific Railroad. There has
been in consequence no luck of opportnnity for the spread ot fires, and
the region has always been and is yet a grand starting point for the
conflagrations which are sure to occur each smnmer.

“This broken region consists, topographically, of the foothills of the
basal ridge of the North Fork basin, the only area of its kind in the
Conr d"Alenes. A line drawn trom Rathdrom, Idaho, to the OId
Mission, on the South Fork of the Conr d’Alene River, would very
nearly bisect it.  We find here a mingling of the zoues of the Yellow
and the White Pine—an interlacing ot Tong lobes which extend from
the one into the other. Orviginally the forest was exceedingly dense
over the greater portion of this area, and being easy of aceess it was
one ot the most valuable parts of the region for lnmbering purposes,
Hundreds of fires have sadly decimated it during the past twelve or
fourteen years. The Yellow Pine Lias not suffered so extensively, owing
to canses already explained, but the abutting and interlacing portions
of the White Pinc¢ Zone have been (righttully ravaged. TFrom this
tract as a central point the fires have spread many kilometers north
and south into the adjoining wountains, Exeluding all portions to
the east of the Old Mission for the present, there is in this tract an
area of about 50 kilometers (31 miles) from east to west and as much
from north to sonth upon whieh 65 per cent of the forest has been
destroyed by fire. The remaining 35 per cent represents yellow pine
principally.  As this foothill region is especially liable to conflagra-
tions, the inroads of sawmills, and the clearings of settlers,a few years
longer will solve the forestry problem here.

Proceeding up the valley of the South FFork, we come into the eenter
of population of the Caur A’Alenes. Between the fires and the saw-
mills the wvalley is pretty well cleared of its forest. IFrom the Old
Mission to the summit of the Bitter Roots, a distance ot 60 kilometers
(37 miles), and extending north and south, with an average width of 18
kilometers (11 wmiles), fully 90 per cent of the thuber is gone, Com-
paratively little of it was utilized; most of it buruned up. Muech the
larger part of the valley is now entirely destitute of sizable timber.
What is left we find in the wet canyons, where the abundance of water
in the humns has acted as a bar against the spread of the flames.
The young growth stands no ehance here.  As soon as large enongh
and dense enongh to burn it is certain to be fired.

Coming into the North Fork basin, we go away from the highways
of travel and would expect to find a less amount of destruction. It
wounld be so were this tract not surrounded by a series of points whence
eonflagrations are sure to come each yeuar,everyone eating a little deeper
into the forest than did its predecessor,



74 BOTANICAL SURVEY OF THE C(EUR D'ALENE MOUNTAINS,

In the southeastern part of the basin, where the gold-bearing areas
are situated, we tind about 80 per cent of the {orest destroyed. These
burus date partiaily to the time of the old ones of the South Fork val-
ley, with whieh they conneet in many places, and in part to the confla-
grations started by the army of gold seckers which overran the conntry
when it first became generally known as a mineral-bearing region in
1883 and 1854,

Going north into the basin, one encounters interrupted burus at fre-
quent intervals until the northern portion is reached,  MHere are found
those which had their origin in the fires kindled in the valley of the
Clark IFork at the time the Northern Pacitie Railroad was built. The
arca covered is not known to me, but it is large, for the burns follow the
valley of the Clark IFork from Thompson to Lake Pend Oreille, a dis-
tance of 1135 kilometers (69 miles), and the fire has eaten into the timber
of the North FFork basin in thousands ot places, extending in some
localities as much as 30 kilometers (19 miles) sonthwest from the river,

Changing to the western side of the North Fork basin, we come to
the barns which have had their origin in the mining camps on the ecast
shore of Lake Pend Oreille. A strip of country 45 kilometers (30 miles)
from north to south, and averaging in width from 8 to 16 kilometers
(D to 10 miles), has been laid waste here to the extent of about 75 per
cent,

Going farther south, we reach the northern limit of the hurns whieh
have come from the region of the Conr d’Alene valley, They have
uot penetrated very far into this part of the North IFork basin, Owing
to the slow progress of forest fires, the spread of one having its origin
in the South Fork valley, or along the Mullan road, wonld only, except
in unnsually dry seasons, reaeh this part hefore the quenching fall rains
eommenced. The most valuable portions of the growing timber are
found hiere upon an avea which extends eastward to the main river and
northward to the central sectionsof the basin. 1 estimate that upon a
tract of about 400,000 acres 10 per cent ot the forest is destroyed by
local burns, an ingignifieant aimount when compared with the condition
of the timber in other loealities,

In estimating the percentage of timber destroyed and standing it
is pertinent to consider what amount of merchantable timber of the
different species of conifers grows upon an aere.  This varies so greatly
that it is ditfienlt to give even an approximately correct estimate. 1
wonld consider for the best elass of bottom lands in the White Pine belt
an average of 30,000 feet, board measure, to the acre a low estimate,
It might be divided thus:

Teet.
Wohitte pine o e e 17, 000
Donglas Bprnee o i e e i iaaann 4, 000
I C K L e e 3, 000
Cedliir, SPIuee, ete L e e e G, 000

Where cedar predominates it might rise to three or four times this
amonnt. This estimate ineludes only trees fit for saw logs.
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In the Yellow Pine Zone a fair acreage would be 7,000 feet, board
measure, divided about equally between yellow pine and Donglas spruce
to the extent of 73 per cent, the remainder tamarack. However, as
before remarked, the conditions of the forests are so wnequal, owing to
elimate, ete., that no just estimate us to the total amount any particular
area carries ean be made from a general average.

The accessible portions of the Cour d’Alene forests theoretically
include the whole; praetically they do not. The amount that ean be
reached will always depend upon the urgency of the demand and the
prices of the forest products in the particulinr region. There are no
physieal diffieulties in the way of gaining access to all parts which
¢an not be readily overcome: the cost is the main factor. The total of
the bottom lands in the valieys and eanyons is probably not the oune-
hundredth part of the superficial area of the region.

The future of the forests of the Canr 17Alenes can be ecasily pre-
dieted unless a successful system of adequate protection against wan-
ton destruction is afforded. If in the short spaee of thirty-five years
50 per cent of the aceessible timber has been totally destroyed, it
requires no great caleulation to figure out the destiny of the other half.
It must be recollected that only twelve or thirteen years of this period
have been marked by industrial development in the region.

FOREST PRESERVATION.

Putting aside wholly the question of sentiment and looking at the
matter from an economie standpoint, there is not the slightest question
that the forests of the Carur d’Alenes shonld be preserved.

The forest should be preserved because it is a source of lumber and
fuel. The greatest wealth of the Ceenr d’Alenes is in its mines. To
exploit the mineral treasnres of these mountains suceessfully requires
an mlequate amount of lumber and fuel.

When the howme supply gives out it must be imported. That means
a very long haul, for the forests of Montana, never extensive, are fast
drifting toward the same condition in which the Coear d’Alenes are
found. We have seen that a very long time is required before a forest
once destroyed will arrive at sufficient age to yield marketable logs,
The young growth of the Cocur d’Alenes will not reach this state, even
with the best of care, within the next three generations., There is all
the more reason, then, why that which remains of the Old and Second
growths should be used legitimately—that is, with all needlessly waste-
ful methods rigorously eliminated.

The forest should be preserved for climatic reasons. The clearing
away of the forests subjects all the agricnltiral lands in the valleys to
much greater temperature variations than they previously experieneed.
The days will be warmer, the nights colder. The increased dinrnal
temperature is no compensation whatever for the lower nocturnal. It
means a freer evaporation from the soil and consequent desiceation,
and a greater radiation into space of the lLeat that the earth has
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absorbed during the day, and therefore morve frosty nights. Not
only are the valleys within the mountains affected, hnt the phenomena
of frosty nights during the summer will make itselt felt more severely
in the valleys of the plains which have their head in the adjacent
mountains, The living forest warms the cold night air that filters
through it during the night. As the sun nears the western horizon
on o clear afternoon an interchange of air between the erests of the
ridges and the Dottoms of the valleys takes place. The cold air
being the heavier descends, and sinks into the lowest depressions in
the ravines and eanyons. The heated aiv of the valleys ascends by
the slopes. In a dense forest where free radiation is prevented the
mean temperature of the several seasons varies but little either during
the day or night. Let us suppose the mean summer temperature in a
section of normal forest in the valley bottoms to be 67 C. (437 17.)
at water level in the soil a meter or two beneath the surface. I think
this temperature approximately correct for elevations of 700 to 900
meters (2,300 to 3,000 feet). During the night the alr temperature to
a heighth of 50 to 90 meters (160 to 300 feet) above the surface will
not be more than 2° C. lewer. The cold air frem the crests filtering
through sueh a forest is warmed near the earth and emerges upon the
open meadow lands at a considerably higher temperature than it other
wise would, Trosty nights are donbtless averted in many instances
throngh this means aund the severity of others much mitigated.

The timber should be conserved for the part it plays in reguluting
the drainage of the annual preeipitation.  Vast quantities of snow fall
every winter in the western ranges. Rain storms ocenr {requently
during the late fall and early spring and load the mountain snows with
water.  The amonnt thus held Dy the snow is sometimes immense. 1
have melted the snow on the mountain summits in the month of Mareh
and have found it in some seasons so heavy with absorbed water that
from a layer 18 em. (7 inches) in depth 10 cem. (3.3 inches) of water
would be obtained. In the spring the snow disappears much faster and
more suddenly on the open and exposed places than it does where
afforded protection by theshady forest. This precipitates a great volume
of water into the streams and destructive freshets occur.  During the
swnmer the streams become abnormally low and the supply is insufti-
cient to serve the purposes for which it is needed.  Alternate treshets
and scarcity of water in the streams are the universal results of the
cutting away of the forests in all portions of the world, and are too
well known to be dilated upon here,  1In the Conrd’Alenes amd indeed
every where throughout the Pacific Slope an element not so univer-
sally experienced comes in, namely, tire.

The streams are supplied in two ways, by springs and by slow per-
colation of the water held back in the moss and Imtmus and in the top
soil among the multitude of roots that ramify thronghout it. The
springs issue forth from the rocks; their water representing the drain-
age of the precipitation that has fallen upon the crests and rockier
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portivns of the ridges and which has sunk into the cracks and ereviees
of the strata to become visible again at Jower levels. A very large
proportion of this water comes from the snow which falls in the zones
of the Subalpine Tir and the Crest Line, The slower the snow melts
liere, aud by far the Jarger part of the precipitation these zones receive
comes in the shape of suow, the higher will be the upper level of the
water line and the more will the annual amount discharged by the
springs be equalized.

The amount of water held back in the humus and top soil is immense.
In the two zones above mentioned there is bnt a small depth of this,
but in the White Pine Zone it is very thick, This section is the great
water reservoir of the Cocur d'Alenes. Not only does it hold back
great quantities of water by its absorbtive power, but the denseness
ot the forest growths prevents direcet evaporation from the surface, and
the widely spreading rootlets, together with the other multitudes of
obstaeles it interposes to the free flow of water in its lheavily wooded
canyons and bottoms, hold baek great volnmes.  When a five devastates
a region here, these conditions are changed. The sponge of hiumus is
destroyed; the mold in the top soil is burned off, leaving behiud the
siliceous portions which do not long retain water, and the shade is
gone, exposing the ground to the divect rays of the sun with their
baking and desiceating power.  When spring conmes, the snow that
has fallen upon the burned-over arcas in any ot the forest zones melts
with great rapidity.  As there is nothing to hold back the water until
its absorption into the soil has taken place, it rushes off on the surfaee
in torrents to the plains below. The small quantities that sank into
the soil have drained away when sununer comes, and o scarveity is the
eonsequence. It will therefore readily be seen that i the mountain
streams or lakes are ever to be utilized as reservoirs for water to irri-
gate the plains areas it will be necessary rigorously to preserve the
primary reservoirs—that is, the forests,

1t is probable that but for one cirenmstance connected with the
climatie conditions of the Caur d'Alene forest areas there wonld loug
since have been felt a very severe scareity of water in the summer sea-
son throughout the regions where fires have exterminated any consider-
able portions of the growing timber. The feature referred to is the
absence ot frosts in the ground during the winter months—a condition
which prevails even at clevations above 2,400 meters (7,900 feet).
Owing to this the lower surface of the snow melts slowly all winter,
and the weight of the heavy snperincunibent mass pressing down firmly
on the soil holds back the water and compels its absorption.

Manifold other evils arise from the destruetion of the forests, There
are the snow slides that imperil life and property with every recurring
spring; avalanches of rock and dirt that are loosened and slide down
the steep hillsides to the bottoms ol the valleys; inmndatious in the
mountain regions and along the conrses ot the rivers through the plains;
sand, gravel, and bowlders washed down the valleys and spread out
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over the fields; new and wider stream ehannels, eut by the spring tor-
rents, which in narrow valleys with mnel allnvinm becomes a serious
matter, especially along the portions of the streams which meander
through the plains, and pretty certainly o lessened amonnt of raiufall
over the plains area. It is a matter of popular experience that the
longer the suow remains on the mountains the more abundant and
copious are the spring and summer showers on the open and timberless
regions.

The following eclipping from the Spokesman-Review, a newspaper
published at Spokane, Wash,, is so pertinent to the subject of the
water supply of the Canr d’Alenes -as affeeted by the destrnetion of
the forests that it is here appended, with the necessary comment for a
proper understanding of the same:

The water problem is a serious oue in the Canr d’Alenes at present, The mills
depending upon a water supply have in many cases heen compelled to close down.
A namber of reservoirs are heing built this fall, and this will greatly angment the
supply.

The lack of water iy seriously interiering with the working of the lunier mill.
As a consequence, 50 men were Iaid oft last weels, as the stopes and chutes were full
of ore and the mill could not keep pace with the mine.

The mills to which these paragraphs refer arve concentrating plants,
and are situnated partly in Canyon Creek, a tvibutary of the South
Fork, and partly in the upper portion of the valley of the South Fork.,
They are nearly in the central aveas of the great burns that have
spread trom the Mullau road and from the placer fields in the south-
castern parts of the North Fork hasin.  The streams they utilize head
and have their tributaries almost wholly in and from mountain slopes
on which the destruetion of the forest varies from S0 per cent to total.
Each of the streams earrvies a very mneh greater volnme of water in
the spring now than was the case in the past.  This is shown conclu-
sively by the cutting of the channels, the height of the lodged dvift-
wood, and the greater amount of sand, gravel, and rock washed down
to lower levels each spring.  Even were there present none of these
physical signs, @ moment’s refleetion wonld convinee us that sneh must
be the case. The hills, once torested, are now bare; the winter's acen-
mulation of snow, unprotected from the direet rays of the sun, melts
rapidly in the spring; the rain and snow water, not now held back by
the deep hrumus and the other multitudinous obstacles which were there
when thie forest covered the slopes, runs off swiftly. Iu the summer
the evaporation is enormously increased from the denuded arveas. A
searcity of witer during a portion of the year isthe inevitable resnlt,
Recourse will now he had to the reservoir system, with a fair prospect
of much trouble in controlling the spring flonds. The Hunter prop-
erty, referred to above, is the most easterly of the concentrating
works in the Sonth TFork valley, and as o consequence has the least
amonnt of available water from this stream.
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A NEW SYSTEM OF TIMBER PROTECTION.

It is not my purpose to attempt here a review of the varions acts and
lawswhich have been framed during the last two deeades for the purpose
of regulating the sale and protection of the timber on the forested areas
of the western United States. That the timber laws now in foree are
evaded, cirenmvented. or absolutely ignored is a patent fact.  Two means
are depended on chiefly to prevent the deforesting of the public lands
on the Pacific Rlope; they ave the detection of timber trespassers by
a corps of special agents acting under the anthority of the Department
of the Interior and the reserving of certain tracts against entry—the
so-called timber reserve.

The detection and punishment ol trespassers upon the public forest
domain by the system of special agents is totally inadequate in practiee,
however good the intention of the framers and exeentors of the law,
It is impossible for any one individual to patrol even a limited distriet
in regions so difficult as e most of the Western ranges, and when
timber trespassers ave apprehiended a convicetion is by no means certain,
for the weight of popular opinion ix almost invariably on the side of the
accused.

By establishing forest reserves we may be able to control all logging
operations on the areas covered by the reserve,  We, however, cannot
prevent tires from outxide spreading beyond theboundaries.  In asingle
season they may deforest amneh larger traet than logging or Inmbering
operations would have done in several decades.  The single fuctor of
forest fires demonstrates amply that a timber reserve only protects
against one elass ol timber depredators, who stand far from the head of
the list.

That none of the present arrangements for protecting the forests are
even moderately successiulis o fact painfully evident to every observer,
There are so many loopholes and the acts and regulations, dating back
throngh many years, are so diverse that some plan ¢an nearly always
be contrived for trespassing without punishment upon the publie timber
lands.

The most common and the simplest method is that of the squatter.
The portable sawmill is set up, tivst here and then there; with it follows
a erew of employees and professional squatters.  Land in the vieinity
of the mill is covered by squatters’ rights, a slight pretense is made
at agrienlture, the valnable timber is ent oft and converted into lnmber,
and the coneern moves on.  Or the programme is varied by the squatter
coing into some monntain valley along o stream where logs can be
floated to muarket. As Dbefore; a claim is staked off, notices posted
announcing that the elaim is taken nnder sneliand sneh an act, a meve
pretense at improvement is made, often in a region where it would be
impossible to carry on agricultural operations of any kind, the logs
are cut and floated, and the claim is abandoned.  Perhaps a number of
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these trespassers are apprehended: bnt it is one thing to apprehend
and another to convict.

The railroads act indirectly as trespassers through their tie and fuel
contractors, Little regard is paid by the latter to public ownership of
laud. The contractor ents his ties where the timber is the choicest.

The miner becomes o depredator under varions pretexts.  An old
ruling or law which permits him to cut timber from the pablie domain
for mining purposes is interpreted with the ntmost latitnde. 11 the
miner happens to be a mine owner as well, his views as to his rights
under this old Taw are extremely elastic.

The farmer living in the timber hecomes a trespasser by entting fuel
on the publie lands and disposing of it.  Sometinies he squats on a
piece ol Tand from which the timber fit for ITumbering purposes has
alveady been removed.  When all that is readily converted into foel is
gone, he goes too.  That a farmer living upon forest-covered lands
entered under the homestead laws can not legally sell the timber from
suwch lands until patented to him is a matter which is not generally
known.

In the case of Shiver v. U. S, 159 U7, 8. R., 491, the United States
Supreme Cowrt decided, in an opinion handed down by Justice Brown,
that lands entered under the homestead Taws are not by the mere aet of
entry so segregated from the publie domuin as to give the homesteader
aright to sell timber from his entry,  The decision is in part as follows:

Where a eitizen of the United States has made an entry npon the publie lands of
the United States under and in aceordanes witlh the homestead Taws of the United
States, whicl entry is in all respects regular, he may ent snch timber as is necessary
to clear the land for enltivation, or to build him o house, outhuildings, and fences,
and perhaps may exehange such thimber for lumber o be devoted to the same pur-
poses; but lie can nat sell the timber for money, except so far as it may have been
cut for the purpose of cultivation; and in case he exceeds his rights in this respeet,
lie may be held liable in o eriminal prosceution under section 2461 or section H38X of
the Revised Statutes of the United States, or cither of said sections, for entting and
removing, after such homestead entry, and while the same is in full forcee, the stand-
ing trees and timber fonnd and being on the land so entered as a homestead,

A vigorous application of this decision would have a twofold resnlt.
It would very materially diminish the number of farms taken np in the
heavy forest and the tires that spread from the efforts of the settlers to
clear up the land.  While it is fairly well known that a squatter can
not legally remove the growing timber on the Iand he occupies for par-
poses of sale, it is not at all understoad and believed that this provision
applies to land upon which a homestead filing has been aceepted at the
local United States land office. A great many with limited means settle
on forest lands expecting to be able to dispose of fuel and timber from
their claim iu sufficient gqnantities to enable them to tide over the time
that must pass before it ean be made fit for tillage. While the enforce-
ment of this deeision will work hardships to many individuals, it ean
not but be to the advantage of the public at large eveutually, inasmuch
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as it takes away a great incentive to settling on forest lands and in so
much assists in preserving the timbered areas.

The method of special agents, which is relied upon to detect tres-
passers and keep the evils of forest depredations in check, is held in
utmost contempt by those who are guilty of infringing the timber laws
or eontemplate doing so.  Not only is the system despised, but the men
who work under it as well; for, right or wrong, in the minds of the
people of the West there is a firm convietion that a true charge of
venality would lie in ¢conneetion with any ot these oflices.

We liave seen that the forests ot the West stand in need of protection,
and that il this is not aftorded their entire destruetion is merely a
matter of a eomparatively short time. [t is not snflicient that a tract
be set aside here and there as a forest reserve. A wider application of
a protective system is needed. It shonld cover alike all areas of the
publie timber Iands in their uttermost extensious, even those which
now are simply burned and blackened tracts and those whicl, sitnated
on remote mountain slopes, are at present too difficult of nceess to be
utilized, i

Below is presented the ountlines of a plan entirely feasible and practi-
wl, that will furnish a snbstantial foundation for the erection of a
system whiel, it properly and faithinlly carried ont, can not fail to
prevent the depredations that now lay waste the forests. It will not
only protect the tracts now belonging to the publie domain, but also, to
some extent, those which have already passed outside the immediato
ownership of the General Government.,

The plan to be proposed may be called the resident distriet commis.
sioner system. The primary feature of this plan is the division of all
the forest areas throughout the Western States wlhere the Government
still controls the major portion into districts with definite boundaries
and the absolute prohibition within these limits of removing or con-
verting to any private use timber, growing or dead, without the issuance
of o license by the official in charge of sneh distriet,

The snpervision of each district should be confided to a resident dis-
trict commissioner, who should aet under the immediate divection of a
general commission or commissioner of forestry. The distriet com-
missioner should reside at some generally accessible point within his
district and shonld be a bonded ofticer.  is jurisdiction should extend
to all cases arising within the district exeept certain ones hereinafter
specified, which should be referred to the general forestry commis-
sioner for his action, with the necessary information and the district
commissioner’s recommendation appended,

To enable the district commissioner to exercise a perfeet control over
all portions of the tract within his jurisdiction a comprehensive systemn
of licenses should Le made effective. 1t should cover all cases of every
nature where the removal of the timber fromm the public domain is
concerned. The distriet commissioner should issue licenses to all appli-
cants, except as hereinafter speeified, and should keep accurate copies
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and files, Monthly reports setting forth the particulars, with copy of
each license issued, should be made to the general commissioner of
forestry, who would thereby be enabled to judge as to the actual
amount of timber removed from cach district monthly.

Let us examine in detail the difterent classes and purposes to whom
and for which licenses should issue, beginming with the prospeetor tor
mineral deposits. This class of timber depredators is by tar the most
difiienlt to control. They ave very numerous, and each snmmer they
seatter over a great area of country, very often the most difficult of
access, where it is impossible to subject them to direct supervision
even were the forest areas patrolled.

To fit their case the mining laws shonld be so amended as to require
each one of them to secure a yearly license before being allowed to
prospect for mineral lodes upon any part of the public domain. These
licenses should hold good in any locality for the time issued (one year),
but before any prospector could legally enter within the boundaries of
a district different from the one in whieh his original license was issued
for the purposes of discovering mineral deposits he should be required
to have his liceuse duly indorsed by the commissioner for that district.
‘There should be as an aid a law framed defining the act of fiving the
publie forest domain as a crime, and fixing pnnishments both by fine
and imprisonment, with o reward for the detection of the criminal.
Copies of this law should be supplied fo every prospector applying for
a license. The system of licensing the prospectors would result in
keeping an accurate tally of all persons in a district employed in this
work, [ am of the opinion that the knowledge of thix fact, together
with the certainty of severe punishment if detected, would very inate-
rially reduce the number of forest fires due to this eause it it did not
entirely prevent them.

Waod choppers, tie choppers, charcoal burners, sawmill and logging
concerns should be required to obtain yearly licenses upon their appli-
sations, setting forth where they intend to operate, for what pur-
poses, and the estimated value of the yearly produet. It this exceeded
a certain sum, say ¥1,000, the application should be referred to the gen-
eral forestry commissioner, with the facts of the case as indorsed by
the district commissioner, [ the yearly output was less than 1,000
in valne, the authority of the district commissioner to issne the license
should Dbe sufficient. A stwumpage should he eharged in connection
with the removal of any portion of the timber for purposes of profit.
Each of these licensed ocenpations should be required to file monthly
or quarterly with the district commnissioner sworn statements as to the
quantity of timber taken, and upon the basis of this the stumpage
should be collected, penalties being provided for false retnrns, and the
scaling books of logging and Inmbering coneerns to be open for inspee-
tion by the commissioner ut any time, as also the accounts of tie and
wood choppers. When the value of the yearly cut by any lumbering
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concern exceeded a certain amount, say $1,000, a bond in @ sum suaffi-
eiently large to cover the value of the prodnet above this sum shounld
be exacted. Miners should be placed upon the same footing as the
foregoing classex.  The Iaw or riling which permits them to fell timber
on the public domain for mining purposes shonld be vepealed.  As it
now stands, mining companies take timber not only adjacent to their
claims, but miles away when it happens to be casier of access or choicer
in quality.  There should be no exception.  The timber standing on an
unpatented mining elaim should require a license for its removal just
as mueh as though it were miles awayv,  This should also apply to mill
sites located in connection with lode claims.  The licenses issued to
any of the foregoing classes should be valid only in the distriet where
issued. The law permitting parties to huy timber lands valuable chiefly
for (heir thnber and stone and unfit for agrienltural purposes onght to
be repealed. It is now to a great extent a cloak made use of by the
big lumber concerns in the regions where it applies to aequire cheap
timber lauds for their sawmill operations,  Private ownership ot forest
lands is a eertain way to destroy the timber. The owners rarely look
for anything beyond some way to make it profitable as quickly as pos-
sible.  The econservation of the forest upon any such tract is never
considered.

A strong and persistent effort should be made 1o diseourage agrienl-
tural settlements in the heavy forest vegion.  The value of the produet
on many tracts of agricnltnral ands won from the forest will not equal
the value of the timber the tract could produce.  More attention should
be directed to the capabilities of the arid regions, where the same
amount of labor bestowed npon hrrigation as is now wasted in clearving
the beavy forest would result in far larger returns than can ever he
had from any tracts in the frosty mountain regions. No one should
be permitted to settle upon lands covered with a forest whieh requires
to be cleared away to fit it for agrienlture without first submitting an
application to the district connnissioner, who should examine the tract
in question, aud if, in his opinion, the land was more valuable for agri-
cultural purposes than for its timber he should so indorse it upon the
application; and no filing at any land office upon lands covered with a
forest should he aecepted unless indorsed in the affirmative by the
district commissioner,

No person living upon unpatented lands, agricultural or other, should
be permitted to burn for clearing or remove for sale any timber growing
on the claim without a permit from the district commissioner.

Parties desiring to open roads or trails through the forest whiech
would involve the cutting of timber should be requived to make written
applications to the commissioner, setting forth the point of beginning
and ending and for what purpose.

Railroad companies operating lines which traverse the forest areas
should be compelled to provide thoroughly efficient spark arresters for
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the smokestacks of their locomotives, or, failing to do this, the right
of way through the forest shonld he kept permanently clear ot all
débris that would enable a fire originating on their premises to spread
into the adjeining timber, and the cost of such work, if done by the
distriet connnissioner, should be a lien upon the property of the com-
pany until paid.

It is customary aronnd many saw and shingle mills sinee the law
prohibiting the throwing of sawdust into streams beeame eifective to
burn the refuse. This is sometimes carried away to a distance {rom
the mill and there consumed. Fires occasionally spread trom such
placesinto the forest.  Regulations should be made etfective that wonld
obviate all danger from thix sonrce.

Any person to whom the foregoing provisions of licenses apply, if
found pursuing his avocation in the forest regions without the proper
permits, shonld be treated as a trespasser and punished as sneb,
Simple ¢jectment as a penalty would be insufficient.  Fine or impris-
onment, or both, should be imposed, and in the case of prospectors no
mineral-claim location should be recorded unless the diseoverer pos-
sessed the proper license,

Around many of the larger mining eamps in the forest arcas are
found a class of squatters rolding small pareels of Liund ontside the town
limits. They are mostly miners by oceupation, live there with their
families, and cunltivate small patehes of land for gardens. As these
holdings are within the areas where the land would be considered more
valuable for forest purposes than for agriculture, no filings upon these
lands, unindorsed by the commissioner, should be accepted at the land
oftice. A provision should be made for this class by permitting the
occupaney of small tracts within the forest limits—say 10 or 15 acres—
at the discretion of the commissioner, the title to be merely possessory, *
but to be transferable to other parties in the manner of' a mining elaim,
with this exception, that no patent from the United States should ever
issue for the same to anybody, it being only regarded as a lease from
the United States to the party actually in occupaney.

In dividing the forest areas it would be Dbest to follow political
boundaries for the present, as, for example, county lines, although
by such a plan many distriets wonld include considerable areas des-
titute of forests. 'To limit the distriets to the tracts actually covered
by timber would be preterable, but would require mueh time and cost,

The system would be to a great extent, it not wholly, self-supporting.
In addition to the stumpage income o certain fee should be required
for each license. In addition to this the mining laws should be so
amended as to require all filings npon mineral claims to be made with
the district commissioner instead of the county elerk, as is now the
case. This would in the mining districts add to the revenunes and
serve a8 an additional cheele upon the prospectors. Deputy distriet
commissioners should be permissible where necessary, as should also
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district mining recorders for the counvenience of miners in remote
places,

That a system of this sort could not be put in foree without encoun-
tering a great deal of opposition may be taken for granted at the
outset. Its application would so materially cireumseribe the freedom
now enjoyed by the various classes of timber depredators that strong
efforts to frustrate any plan that aimed at curtailing it would certainly
be made. However, it is reasonably sure that the majority of the
people would cheerfully obey such a system. It would extend the pro-
tection of the Government to all elasses engaged in timber production,
and enable them to pursue their vocations numolested. Timber and
tuel are needed to develop the West. The people must have them.
For want of" a propev system of licenses easily obtained they resort to
all manner of trespasses. The system of timber reserves, even with
the bill presented last winter permitting the sale of timber at the dis-
cretion of the Secretary of the Interior, does not and would not protect
sufliciently, and renders the purchase of timber by the smaller con-
cerns a very difficult matter. Whatever plan or system may be finally
adopted, let this be taken as an assured fact, that the strong hand of the
General Government, without delay, fear, or favor, is urgently needed
to put in effective foree regulations that shall thoroughly protect the
forests of the West and restrain the waste that now runs rampant
throughout their entire extent.

o



NOTES ON THE PLANTS USED BY THE KLAMATH
INDIANS OF OREGON.

By Frebkrick V. CovVILLE.

While engaged in a botanical survey of the plains of southeastern
Oregon in the summer of 1896 the writer spent three days, August 21
to 23, at Fort Klamath and the Klamath Indian Agency, where he was
enabled to secure information as to the principal plants used by the
Klamath Indians. The notes made at the time are here brought
together for publication, with a view to their use by others in securing
fuller and more detailed data abont the aboriginal uses of plants by
this tribe, The writer hopes, when the necessary material has been
collected, to prepare a comprehensive paper on the subjeet.

Most of the information here recorded was obtained from Joe Kirk,
an eduecated Klamath Indian, who for several years has been the offi-
eial interpreter at the agency, and from White Cindy, a Klamath
medicine woman who lived on a small ranch on the lake shore a few
miles south of the agency. Capt. O. C. Applegate, of Klamath IMalls;
Mr. Charles E. Worden, the allotting agent for the Klamath Indians,
and Jesse Kirk, the brother of Joe Kirk, gave additional infornation.

The diacritie marks used to indicate the pronuneiation of the Indian
names are those employed in the Century Dictionary.

LICHENES.
Alectoria fremontii Tuckerm.

A lichen eounsisting of slender blaek threads hanging in masses often
a foot in length from the branches of trees in the pine forests, particu-
larly abundant on the black or lodge-pole pine, Pinws murrayana. The
plant was sometimes used in former years as a famine food. To the
present white inhabitants of the region it is ¢ommonly known as

“black moss.”
87
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Evernia vulpina (1..) Ach.

Shrca’awi-sim.—A bright yellow lichen, often called “yellow moss,”
which grows in abundance on the trunks ot yellow pine and other trees,
Porenpine quills obtained from the Modoes are immersed in a decocetion
of this lichen and take on a beautiful bright yellow permanent stain,
These quills are then interwoven into baskets to form any yellow pat-
tern desired.

EQUISETACEAE.

Equisetum hyemale I..

Wii-chék'-wis.—One of the common jointed scouring rushes. This
was formerly nsed to smooth arrow shafts, just as a carpenter uses
sandpaper to smooth the surfaee of wood.

PINACEAE.
Abies concolor (Gord.) Lindl.

Bii.—The white fir of the region, a tree occurring more or less abun-
dantly throughout the yellow-pine forest. The wood of the tree is called
bii’-niim. The bark is sometimes used to dye and tan buckskin, giving
it somewhat the appearanee of ordinary fan-colored leather.

Juniperus occidentalis Hook.

The common red cedar of the regiou, often made into bows for boys,
rarely in former days into those used by men, the yvew being much
superior.

Libocedrns decurrens Torr.

Wol'aednsh.—The “eedar™ of the region, a large tree oceurring spar-
ingly, or in particular places abundantly, throughout the yellow-pine
forests, The wood of this tree (woil-wiin’/-shilm) was used in former
times for fire blocks. My informant stated positively that the bark of
the tree, which some authors say is used for this purpose, is not the
part employed. Tor a twirling stick a dry, dead twig of yellow pine,
about 6 wm, (one-fourth inch) in diameter, seasoned and somewhat
softened by the weather, is often employed: but the best stick is made
of sagebrush, Artemisia tridentata.

At one of the Indian houses was seen a large V-shaped pack basket,
woven from strands of light, tlexible wood, whieh apparently had been
split from large pieces of Libocedrus decurrens.

The branches and twigs of this tree are often used in administering
a sweat bath to a sick person,

Pinus lambertiana Dougl.

Ktd'-lo.—The great sngar pine, ocenrring in greater or less abundance
in the yellow-pine forests, particalarly at their higher elevations. The
seeds are sometimes gathered for food.
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Pinus murrayana Dulf,

Wit'-ko.—The lodge-pole pine, also called black pine and tamarack
pine, an abundant tree in the low and moist portions of the yellow-pine
forests. Seetions ot bark from trunks of the proper size are often used
to make buekets for gathering berries, particularly hueklebervies.  The
eylinder of bark is sewed together on the slitted side and at one end,
the bottom therefore being wedge-shaped. Ilnckleberries when placed
in such receptaeles and properly covered with large leaves retain their
freshness for a long time.

The pitel of this tree is sometimes used as a remedy for sore eyes, a
very small fragment being placed inside the lid.

The trunks of young lodge pole pines stripped of their bark are used
for the poles with which dugonts are pushed through shallow water.

I was informed by Capt. O. C. Applegate that in April the eambium
Iayer of this tree is seraped off and eaten, either as a relish or in time
of famine, in exactly the same manner as the inner bark ot the yellow
pine.

. Pinus ponderosa Dougl.

Nkos.—The yellow pine, the most abundant forest tree of the region,
which furnishes the IKlamaths with their chief” timber. Their boats,
called dugouts, are made from single logs of yellow pine, hollowed out
by fire carefully manipulated.  Most of the sawed hunber now used hy
the Indians in the construnetion ot their modern houses is ot yellow
pine. TFor the use of yellow-pine twigs as twirling sticks in produeing
fire by friction, see Litoeedrus deenrrens.

Kiip/-kil is the name applied to a yonng tree of the yellow pine. In
the spring, nsually in the month of May, a broad strip ot the bark is
removed, and the sweet mucilaginous layer of newly forming tissue
(stop’-iilel) between the bark and the sap wood is scraped oft aud
eaten.  This is seldom practiced now, but in former years it must have
been done commonly, for in the forest between the Chilogquin and
Yainax bridges many old frees were seen whose trunks bore great
sears, perhaps a meter in height and one-third or one-halt’ as broad,
where the bark had been removed when the tree was young.

TAXACEAE.

Taxus brevifolia Nutt,

Tsii-pink’-shéim.—The yvew tree, an evergreen, with leaves similar to
those of a hiemlock or spruce, and red berries,  Abundant on the west-
ern slope of the Caseades, oceurring on the eastern slope in Union Creek
and on Pelican Bay, Klamath Lake, It turnished the favorite wood
for bows before the adoption of firearms. These yew bows may still
be seen occasionally among the Klhunaths, but apparently they are
kept only as relies, not for actuul use. They are commonly about a
meter in length, backed with sinew, the tips covered with fishskin
and the string made of twisted sinew.
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TYPHACEAE.
Typha latifolia I..

Po'-pis.—Thecommon cat-tail or cat tail lag, abnndant about Klamath
Lake, Klamath Marsh, and marshy places generally. The short tuber-
ous rootstoeks late in the seiason, when full of stored food, are eaten
under the name of ktoks; the leaves are used in the manufacture of
mats very much after the manner ot Carex; and the down of the fruit-
ing spikes has been employed in recent times as a stuffing material for
pillows,

SPARGANIACEAE.
Sparganium eurycarpum Engelm.

Pid’-chitk—The bur-reed, a marsh perennial, commonly a meter in
height, with flat leaves somewhat resembling those of a cat-tail but of
a bright green color, the fruit borne in spherical bur-like heads. 1t is
comwmon about Klamath Lake, and doubtless in other siwmilar situations,
The young rootstocks late in summer develop at, their ends tubers
which have a sweetish taste and are used for food. The bulbous
expansion at the base of the stem, similar in its qualities, is likewise
eaten, and is called klop/-i.

SCHEUCHZERIACEAE.
Triglochin maritima L.

Gil-lén'-d.—A rnsh-like perenunial, of usnally alkaline marshes, with
numerous slender thickened basal leaves and a long naked tlowering
stem bearing a spike of greenish flowers, each succeeded by six seed-
like carpels. These are parched and eaten, and sometimes, according
to one Indian woman, roasted and used as a substitute for coftee,

ALISMACEAE.
Sagittaria arifolia Nutt.

Chi-i' ~—Arrowhead or wappatoo, & marsh plant, with large tender
leaves shaped like arrowheads, and white tlowers, common in perma-
nently muddy soil everywhere. In auntumn the slender rootstocks
develop at their ends white tubers filled with starch and very nutri-
tions. The Chinook name for the plant, wappatoo, which is widely
used in the Northwest for this awd another species, Sagittaria latifolia
Willd., ts & good popular designation.

FFrom the fact that the tubers bear a general resemblance to those of
the cultivated potato the name chi-ii’ was at once applied to that plant
when it first became known to the Klamnaths. The name Chewancan,
applied to a great marsh in the Oregon plains east of the Klamath Res-
ervation, was derived from this word, with the addition of the suffix
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can, a plaee, the whole meaning the place where the arrowhead grows.
Frémont, passing across Chewaucan Marsh, December 19, 1843, wrote
on page 208 of his report:

Large patches of ground had been torn up by the squaws in digging for roots, as
if a farmer had been preparing the land for grain.

POACEAE.
Agrostis perennans (Walt.) Tuckerm.

No'-tiik—A smnall low grass, with a loose airy panicle, of common
occurrenee about Klamath Agency. The minute seeds are gathered
for food. Though no specimens were colleeted, the plant is probably
referable to this species, which is known to occeur in the region.

Beckmannia erucaeformis (I..) Host.

Chéip'-ti.—Slew-grass, a perennial species, often a meter in height, the
intlorescence o narrow panicle with spike-like branclies. The species
is of frequent oceurrence in natural meadows and on the borders of
summer pools. Its seeds are sometimes nsed for food.

Elymus condensatus Presl,

Gla'-i pi.—A tall grass, 1 to 2 meters (abont 3 to 6 feet) in height,
growing in bunches along river bottoms and locally known as ‘‘rye
grass.” The large grains were formerly and still are to some extent
used for food under the name gla/-i-pi-iim’’.

The size of the grains and the fact that this grass, the grain-filled
hieads of which are one of the most nntritions winter horse foods, cov-
ers conntless aeres along streaws in the plains, suggests that it may be
worthy of experimentation as a cultivated grain for that region.

Panicularia fluitans (I..) Kunize,

Kam!'-chi-da'-lis.—A stont marsh grass, often called “sugar grass,”
about a meter in height, with short. broad leaves, commonly 25 ¢m. by
1.5 em. (about 1 foot by three-fitths of an ineh), and bearing a spreading
panicle of small flower spikes, It is common in all the marsh lands,
The seeds are a favorite article of fuod among the Klamaths.

Phragmites phragmites (I..) Karst.

Tsdl, or shil.—The common reed, in this part of the conntry known
usually as ¢ ecane grass,” a tall marsh plant, higher than @ man, bear-
ing a large plume of feathery tlowers. Selected strands peeled from
the surface of the stem aud split till they have a width of commonly 2
to 3 mm. (one-twelfth to one-cighth of an inch) are nsed in the surface
finish of some of the finer baskets. These strands are of a pale straw
eolor, smooth and shining, and are known by the name tkop.

The seeds of Phragmites are sometimes used for food.
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The stems are used to make arrow shafts for hunting small game, snch
as waterfowl, The rod-like tips of such arrows are made of currant
wood, probably Ribes cereum.

CYPERACEAE.

Carex sp.

Bha'-ne.—A tall sedge or marsh grass with pubescence on the base
of the Teaves and the npper part of the leaf sheaths, abundant along
the muddy margins of Klamath Lake, on the shoreward side of the
tules. The long, tough, but rather light and bhnoyant, leaves are woven
into mats, commonly 1 to 2 em. thiek (about two-fifths to four-fifths of an
ineh). The mats consist of small parallel bundles of the leaves fastened
together at intervals by interlaced strands of some strong textile mate-
rial, eommonly in old times the Rocky Mouutain flax, Linwm lewisii,
The plant was not seen in flower or fruit, but it is probably a Carex.

Carex sp.

Wich'-pi.—A tall, eoarse sedge, common about the margins of Kla-
math Lake, in shallow water. [t was not seen in flower or fruit, but
probably belongs to the genus Carex. 1In early summer the growing
stems, stripped of leaves and peeled, ave used fresh for food, the white
pith-like tissue being filled with a very palatable sugary juice. The
tuberous base of the stem is also used for food nnder the name khii-ils’.

Scirpus lacustris occidentalis Wats.

Mi'-i.—The common tnle of marshes and lake borders, abundant in
the Klamath conntry. The stems are commonly used in the eonstrue-
tion of mats after the manner of bha'-ne, Carer sp.  In the making of
eertain closely woven baskets, especially the small ones used as hats,
thin strips from the surface of i tule stem, twisted, doubled, and twisted
again, are used, under the name of twiich, for the uprights.  Mok’-wiis
is the name nsed for the stained tule strands of which the black fignres
in these baskets are made. The coloris obtained by immersing selected
stems of tnle in the blaek mud which surronnds the sulphur springs of
the region. The yellow patterns are made with poreupine quills,
smi’-iim, dyed with a yellow lichen, Krernia ralpina, which see.

The seeds of tnle, mi’-ém li/-wiils, are sometimes used for food,

JUNCACEAE.

Juncus balticus Willd.

Tsin-i'-6.—The commonest rush of the region. growing on sandy
shores, especially in alkaline soils, and everywhere known as wire
grass. 'The tongh green stems are sometimes used in the weaving of
mats and light baskets, and the Indians often weave from them small
spoons for temporary use.
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LILIACEAE.
Calochortus macrocarpus Dongl.

Yéneh.—A plant described as similar to camas—that is. in its bulb,
doubtless—and like it an article of food. A boy was seut out into the
sagebrush to get some, but on account of the lateness of the season,
the last week in August, he could find none of the tops. From the
description of the plant, however, it is probably Calochortus macrocar-
pus. Tt bears from 1 to 6 large, tulip-like, white or pale-purple flowers,

Quamasia quamash (Pursh) Coville.

Pdks.—The well-known camas, a liliaceous plant with a raceme of
blue flowers, narrow almost grass-hke leaves, and a bulb resembling
that of a talip. [t is common in the open meadows of the yvellow-pine
forests, and from its extreme abundance gives to them the popular des-
ignation “eamas meadows.”  The bulbs are gathered in spring, about
the 1st of April, and either stored, withont preparation, for future use,
or steatned in pits after the manner of Valeriana edulis.

Capt. O. C. Applegate informed me that in the Willamette Valley
before the days of cultivated fruits the early settlers’ wives used camas
bulbs in making pies.  The camas of that region is probably Quamasia
leichtlinii (Baker) Coville.

In gathering camas, a pointed iustrnment, in the old days usually
made of the wood of mountain mahogany, Cercocarpus ledifolius, is
thrust into the ground and the bulbs pried out. A modern eamas stick,
manufactured by an Indian blacksmith, was made of a bar of three-
fourths inch steel 76 cen. (30 inchies) long, with a crossbar at the top
12.7 em. (5 inclies) long, the lowermost 10 em. or more tapering to a
sharp point, and bent forward about the diameter of the bar.

Zygadenus venenosus Wats.

Sedi'-0. or seon.—A plant popularly, and doubtless correctly, supposed
to poison cattle; well kuown locally nnder the name “poison camas,”
cwhite canas,” and “lobelin,” and common in the natural meadows.
The roots when eaten eaase extrente vomiting,  See under ris.

IRIDACEAE.

Iris missouriensis Nutt.

Ghii’-gum ldh'-0.—The blue tlag or Iris of the region, coommon in moist
meadows, especially those in which the soil becomes dry later in the
season. The dried rootstoeks are sometimes used by medicine men as
a smoking material, mixed with white camas, Zygadenus venenosus, and
a little tobacco, to give a person a severe nausea, in order to seeure a
heavy fee for making him well again.
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SALICACEAE.

Populus balsamifera L.

Ko-0sh'.—The so-called “eottonwood” of the region, properly known
as the balm of gilead poplar. A long time agoe the bark of this tree,
when peeled and split. was used in the manufacture of an Indian cloth.

Populus tremuloides Michx.

Vi'-lil.—The aspen, more commonly known in the region as quakin
pen, y
asp. In former times its bark was peeled oft and used to make hats,

Salix sp.

Yias.—A general name for willow, several speeies of which occur on
the Klamath Reservation. The frames of snowsloes are usually made
of willow wood. The mesh in old times was commonly made of the
Rocky Mountain flax, Linum lewisii, less commonly of nettle fiber,
Urtica breweri.

The young shoots of willow, called yii’-yiik, usually stripped of their
bark, are commonly used as a material for pack baskets.

BETULACEAE.
Alnus tenuifolia Nutt.

Wip’-ldm.—The characteristic alder of the region, common along
streams and the margins of bodies of fresh water. The bark is taken
from the tree in the spring by peeling, at other seasons by whittling,
and in either a fresh or dry state is boiled in water for use as a dye.
The color, deseribed as a bright reddish yellow, is doubtless orange,
and before the advent of the dyes of civilization was in common use in
coloring horsehair ropes, cinches, etc. Along the stream at old Fort
Klamath in the latter part of August, 1896, T saw an alder tree which
had been stripped of its bark only a few days previously, doubtless by
one of the Indian women who live in the vicinity.

FAGACEAE.
Castanopsis chrysophylla minor (Hook.) A. DC.

The so-ealled chinquapin of the region, a shrub of the higher moun.-
tains, seldom more than a meter in height and often forming dense
thickets, its nuts borne in burs similar to those of the chestnut, but
smaller. The nuts are sometimes gathered by the Indians for food.

Corylus californica (DC.) Rose.

The hazelnut of the Northwest Coast. The nuts of this plant, which
in the form of a small shrub penetrates the Cascades from the west
through the valley of Klamath River as far as Pelican Bay, on Klamath
Lake, are occasionally used for food by the Indians,
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URTICACEAE.

Urtica breweri Wats,

Sleds,—The native species of nettle, a tall perennial with opposite
leaves and four-angled stems, provided with stinging hairs, The fiber
of the stems is used in the manufacture of cords and nets. Sece also
under Salix.

POLYGONACEAE.

Eriogonum stellatum Benth.

Ba-bik''-bak-tha'-nim.—A low shrub, the small, rounded, cottony
leaves of which, abont 2 mm. (four-fifths of an inch) in diameter, are
placed on burns to soothe the pain by protecting the surface from the air.

Eriogonum elatum Dougl.

Ka'-a-lum-kés.—'The plant is not used, nor was the significance of the
name discovered.

Polygonum douglasii Greene.

Kiip'-i-imks.—A slender, usually much-branehed plant about 50 em.
(approximately 13 feet) high, with black, shining seeds shaped like those
of buckwheat, but smaller, and narrow sheathing leaves. At maturity
the seeds are inclosed in the dry, papery calyx or “hull,” and in this
condition they are gathered. The hulls are rubbed off by hand, and
the seeds parched and often ground. This meal is either eaten dry or
mixed with water and boiled, a process which turns the material red.
No growing specimens were seen by the writer, but the seeds secured
were from a lot gathered in dry, sandy soil on the east side of Klamath
Marsh, where the plant is abundant.

Rumex geyeri (Meisn.} Trelease.

Ken-i'-wit.—This is a plant of which the leaves and stems are eaten
fresh, and the seeds, which are “flat like those of a parsnip,” are
eaten when ripe. From the description given by the Indians the
plant may belong to this species.

Rumex salicifolius Weinm.

(+6'-klaks.—One of the native species of dock, common in low, open,
somewhat alkaline soils. The seeds are used for food. My informant
stated that there were three kinds of this plant, from his description
apparently all belonging to the genus Rumex, each with a different
Tudian name, and also used for food.

CHENOPODIACEAE.
Chenopodium fremonti Wats.

Kots-on'-iks,.—The native goosefoot or lamb’s quarters of the region,
a common annual weed in cultivated fields, The minute, black, lens-
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shaped, shining seeds are gathered at maturity, in late summer, and
after the customary roasting and grinding are used for food. It is of
interest to note that a species of the same genns, Chenopodinm quinoa,
has for centuries constituted the chief farinaceous food of the inhab-
itants of the high platean of Bolivia and Peru and has now become a
cultivated plant.
AMARANTACEBAE.
Amarantus blitoides Wats.

Bd-l5'-och.—A small amaranth, probably of this species, oceurring as
a weed in cultivated grounds or waste places. The black shining
lens-shaped seeds, abont 1 mm. (one twenty-fifth of an inch) in
diameter, are sometimes used for food.

NYMPHAEACEAE.
Nymphaea polysepala (lngelm.) Greene.

W' -kiis.—The great yellow water lily, occurring at Woeus Bay and
a few other places on Klamath Lake, and in endless amount in Klamath
Marsh. The large mueilaginous seed pods are gathered in boats, the
seeds extracted after some process of drying the pods, and then stored
for use during the year. The common method of preparing the seeds
for use ix to roast them either in an open basket with live coals, or
more commonly in recent years inan ivron frving pan over a fire.  When
treated thus the seeds swell and erack their coats mueh after the man-
ner of parched corn.  The roasted seeds are commonly eaten dry with-
ont further preparation, tasting very mnceh like popeorn, but sometimes
they are ground into meal and made into a porridge or a bread,

This is probably the most important farinaceous tood of the Klamaths,
They gather enormous gnantities of it dnring the months of July and
Angust, nearly all the old women of the tribe going to the marsh for
the purpose. Lt is such a favorite food with the tribe that its use is
likely never to be wholly given up.

BERBERIDACEAE.
Berberis repens lLindl,

Ba-bi’-6-sdm.—The most widely distributed species of Oregon grape,
a small, Tow shrnb of the yvellow-pine forests, seldom more than 15 em.
(6 inchies) high, with holly-like evergreen leaves and clusters of small,
grape-like, sour, blue berries, these known by the name gii’-6 gii’-o-siim.
The berry is said not to be caten by the Klamaths, nor conld 1 learn of
any use, medicinal or other, to which the plant is put,

BRASSICACEAE.
Sisymbrium incisum Engelu.

Chép'-iis.—A slender, branching annnal, commonly 25 to 50 e¢m. (10
to 20 inches) high, with pinnatiid, canescent leaves, yellow flowers,
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and slender racemes of narrow, divergent pods, It oceurs in open,
upland soils, often as a weed in cultivated fields. The seeds, called
chép/-sitm, are parched and ground for food.

SAXIFRAGACEAE.
Philadelphus lewisii Pursh.

A slirub with white or eream-colored sweet-scented flowers about 2.5
em, (Lineh) in diameter,  The stems of this shrub were nsed in the
nmanufacture of, arrows for war purposes ov large game, In the Willa-
mette Valley the plaunt is common and is known under the naumnes
“arrow wood.” “tlowering shrub,”™ and = sweet syringa:” on the plains
side of the Cascades, it grows at Wocens Bay, near the head of Upper
Klamath Lake.

Ribes aureum Pursh.

Choms'-kdm.—The yellow-flowered cwrrant conunon along streams,
The sharply acid berries, chom’¢hitk, which vary in color” at maturity
from vellow to red or even prrplish. arve nsed for food.

Ribes cerenm lougl.

Clhomdr’-liike,—.N common carrant of npland soils, with a bright red.
almost tasteless, hat jnicy and mueilaginons berry, It is frequently
gathered for food, For the probable use of the wootd for arrow tips,
see Dhragmites phragniites,

Ribes oxyacanthoides saxosum (1look.; (oville,

Lio-16'-¢ o' -¢-séim.—The only zooseberry of the region, and locally
known as sieh among the white people, It isacommon shrub in moist
bottom Tands among willows and other bnshes, bearing a smooth, red-
dish amher-colored berry 6 to 10 mm, (one-fourth to two-fifths of an
ineh) in diameter, with a faint bloom or glancousness and a pleasant.
slightly acid taste. 1t is eaten fresh or dried by the Indians, and among
white people also is a favorite berry.

ROSACEAE.
Amelanchier alnifolia Pursh.

Chiil’-idim.—The common sarvice berry or service berry of the region.
It ocenrs abundantly on rocky slopes. on the edges of forests, and
along streams in almost all parts of the reservation.  The fenit, chiik,
is eathered in large quantities in August, spread out on mats to dry,
and kept for winter use.  When fresh the juicy berries, which are ot a
dark purple color with a bloom, nearly spherical or somewhat obpyri-
form, have a sweet, pleasant taste similar to that of a huckleberry, but
with a much less pronounced tlavor,  The ohjectionable feature of the
berry is its large seeds, which are similar to those of an apple. thongh
smaller, and become mueilaginous when chewed.

16032—No, 2——2
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Cercocarpus ledifolius Nuit.

Yok'-mé-liim.—The well-known mountain mahogany of the region,
oftener ealled simply mahogany, a small tree commonly 3 to 5 meters
(10 to 16 feer) in lieight, common in openings ot the yellow-pine forests,
particularly at their lower elevations. The exeeedingly hard wood of
the tree was formerly used for root diggers or camas sticks, and for the
heads of fish spears.

The coast species, (', betuluefoling Nutt,, crosses the Caseade Range
through the valley of Klamath River,and may have been used also among
these Indians. 1t has Targe toothied leaves similar to those of a biren
or alder, while C. ledifolins has small, narrow. entire leaves with revolute
margines.

Fragaria virginiana huchesne.

Jo'-i-jiks—The native strawberry. This fruit is caten fresh ouly,
The Klamaths do not dry it as they do most of theiv other fruits. The
strawberry is not abundant in this region, but occurs here and there in
patehes in the yellow-pine woods.

Kunzia tridentata (1'ursh) Spreng.

Chéik'-lo,.— A shraly conmmouly 1 to 1.5 meters (abont 3 to 4§ feet) in
height, of @ much darker green color that sagebrush (LLrtemisia triden-
tata), with 3 toothed leaves, and yellow five-petaled tlowers nearly an
ineh in diameter. [t is a characteristie plant ot the yellow pine forest
and extends to somewhat lower altitudes in the upper parts ot the sage-
brash belt proper.  From the fact that it is a reputed favorite food of
the antelope, it often passes under the name “ buek brush.”  The roots
after steeping in water are drunk as a remedy for conghs and other
lung and brouchial troubles, 1 was informed by an Indian that thisis
the best medieine they have tor this class of complaints.  They “use
it all the time.”

The dry ripe froits, which are intensely bitter, mashed in cold water
and draik are sometimes used as an emetie,  The prple stain derived
from the outer seed cout is also sometimes uxed to produee a tempo-
rary color on arrows, bows, and other objects.

Prunus demissa (Nutt.) Walp,

De-wieh!-kish.—The conmon chokecherry of the West, abundaut in
openings of the yellow-pine forests, particularly along streams. The
wood is known as de-wich/-ksiim.  The ripe fruit is an important article
of food, being gathered in large quantities in September, and dried.

Prunus emarginata (Dougl.) Walp.

Wo-do-ghat'-sim.—The wild bitter cherry of the region, occurring
abundantly throughout the yellow-pine forest and sometimes forming
dense thickets as high as a man.  Its bright red. juicy fruit, ahont the
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size of a garden pea. Lias an intensely bitter taste which has given rise
to the local name > quinine cherry.,”  The Indian name is derived from
wir-do-ghots’, whip, because the slender branches are so often nsed for
whips, The name wit-am’-miim ¢/-wiim, given me by one Indian, the
derivation being wit-am’-miim, bear, and &-wiini, berry, was not known
to my other informant.

Prunus subcordata Benth.

1To-mi’-lo.—The wild ved phum of Oregon. abundant in openings of
the vellow-pine forests throughout the reservation, but particularly at
Modoe Point. By the aborigines it was eaten either dry or fresh, and
among the white ranchers it is a common and favorite frnit for stewing.
It resembles in tlavor some of the sour caltivated plums, but has an
additional slightly bitter taste.

Rosa fendleri Crepin.

Chi-it'-i-cm.—The common wild vose of the rvegion, The fruit is
occasionally eaten, while the stems ure sometimes used for light wrrow
shafts or for pipestems.

Rubus leucodermis Dougl,

Miis'-ldé.—This was the name given me for i plant said to be a rasp-
berry. It was deseribed as growing at Modoc Point, on the eastern
shore of Klanath Lake, reaching a height of about a wmeter (3 or 4
feet), and beariug a bluish-black berry. The Indians now eat them
fresh, and formerly were in the habit of drying them also,

Rubus vitifolius (‘ham. & =chlecht,

To-téinh'-sdm.—This is the Indian name given me at difterent times
by different Indians as the proper designation for the blackberry. It
is said to be used for food, but I did not learn where it grows.

LINACEAE.
. Linum lewis’i I'ursh.

Kol -ii-Idms, or kol -kitms,—The Rocky Mountain tlax, a perenunial plant
with slender, little-branched stems about half a meter (1§ to 2 feet) in
height, numerous small narrow leaves, and large blue flowers about
2 em. (nearly an inceh) in diameter. The stems produce a remarkably
strong fine fiber which is made into strings and cords, These are
employed in certain parts of baskets and mats, in the meshes of snow-
shoes, and in the weaving of fish nets.  (See under Salie and Carer.)

The plant grows in openings of yellow-pine forests and in the upper
altitudes of the sage plaing, and could doubtless be propagated sune-
cessfully in such areas without irrigation. It deserves eareful experi-
ment as a source of commercial fiber.
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RHAMNACEAE.
Ceanothus prostratus Benih,

Ga-ga'-e-sitm sillaedlls— A prostrate shrab, common in most parts of
the yellow-pine forest, forming broad, dense mats not more than a deci-
meter (+ inehes) in height, and known in some parts of California as
“mahala mats” The plant has no use among the Indians,  Tts name,
however, is interesting on acconnt of its derivation from ga-ga’-es,
hawle: fim, plant, and si’-wiils, arrowhead—from the saying among
the Indians that in the old days when the animals Tived like men the
hawks used the leaves of this plant for arrowheads.  The signiticance
of this saying is evident from the thick. holly-like. coarsely toothed
Ieaves which closely resemble an inverted arrowhead of a certain type.

Rhamnus purshiana D'

Neielwnecbiik-islo—A tall shrob nsnally 2 to S meters (about 6 to 10
feet) high, with black-skinned berries, their tlesh solt, greenish, and
insipid oy slightly bitter, common in moist woods and rocky places
along streams in the western part ot the reservation, abnndant hetween
the ageney and the old fort. and at Modoe Point. The bark of this
plant is commerciatly nsed in medicine under the Spanish name cas-
cara sagrada. thongh in this part of Oregon it apparently was not
gathered for the market, The foliage. twigs. and bank are made into a
tea by the Indians and nsed as an emetie. The berrvies also act as an
emetic,

LOASACEAE.

Mentzelia albicaulis Dongl.

Lo'-lids—A branching annnal with ronghly canescent pubescence,
pinnatifid Teaves, white or nearly white stems, and small yellow orange-
centered flowers, common in cultivated gronnd and old fields, The
minute. grayish seeds arve nmmeh used for tood,

ONAGRACEAE

Oenothera hookeri Torr. & Gr.

Wiit-situe choid-wds,—The native evening primrose of the region, a
common weed in enltivated gronnd and in waste places around dwell-
ings. Its yellow tlowers, whieh open at night, are about 7.5 ¢,
(3 inches) in diameter.  The Klamath name of the plant, derived from
wiis, coyote, dm, plant, and chon-wiis, vomit, ix associated with the
following story, in which I have retained as unearly as possible the
sentiment and sequence of the Indian narrator. A long time ago,
when the animals lived and talked like men, the coyote, or praivie wolf,
who was very keen and smart, but a good deal of a sneak, just as he
is to day, met one day the Indian Christ, Tsis, who conld do anything
he wanted to—conld make llowers, = grub 7 (i. e., food), anything. The
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coyote said, in a brageing way. that he, too, conld do these things just
as well as Jsis, and Isis osaid: - Very well, go ahead and wmake a
flower,” Then the covote. who knew that he really couldnt make
much of anything, was greatly ashamed, but e went oft in the grass
a little way and vomited, and on that spot pretty soon thix great, ranlk,
yellow-tlowered weed came np. And that was the best the smart

coyote conld do,
APIACEAL

Carum gairdneri (llook. & Arn.) tray.

Ndidlk.—X plant closely related to ¢pa (Carnm oregannnd). and so
much like it as not to be distinguishable to an nupracticed exe.  Epi
has shorter, stouter roots than ndilk. and a slightly ditferent taste,
The roots are a common article of food not only among the Klamaths,
but among the Umatillas, who call it si-hwet’; among the Utes, who
eall it yam’-pii, and in many other tribes,

Carum oreganum Wats,

E-pi.—A slender, white-ilowered, umbelliferous plant, withont a
popular English name. but rather connmonly known among the whites
by its Indian designation. This is one of the earliest spring plants
gathered for food, the roots being dang @bout the 1st of May, at which
time the contents arve soft and milky. The root is commonly dried and
eaten raw.  (See also Carem yairdieri,)

Cicuta maculata l..

Ské’-wduls.—One of the species of water hemloek, white-flowered,
umbelliferous plants, common in swamps and along streams, the roots
containing a deadly poison. It is not clear from the speeimens col-
lected whether the species of’ the Klamath country is maculata or some
very closely related one.  The roots mashed and mixed with poison
from a rattlesnake’s poison saes or with the decomposed liver of a deer
or some other animal, whieli has been buried in the ground a few days,
was used to poison war arrows, the heads of the arrows being dipped
in the moist mixture and dried over a special kind of fire with a certain
ceremonial, - Cienta was sometimes used among Indians to poison
people in very mueh the same way as arsenic or other well-known
poisons are unsed in civilizedl communities, It was also stated that
pieces of dead fish dried in a certain mauner (my informant did not
kuow exactly how) are a deadly poison when taken in tood.

Cicuta roots liave the reputation of killing horses and cattle.  In
tramping in marshes where the plants abound, the animals crush the
roots, and the poisoned water in the lioo! holes is afterwards drank or
the exposed roots eaten,
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Heracleum lanatum Michx,

Pid’-cho-—Not identified, but perhaps the cow parsnip, i@ coarse,
rough-hairy, umbelliferous plant growing in moist meadows. The
young shoots when about 15 em. (6 inehes) high are used for food, and
the roots are employed medicinally. The plant was said to grow at
Modoe Point on Klamath Lalke.

Peucedanum canbyi Conlt. & Rose.

Lhe'-hiis—A. lTow umbelliferous plant with white flowers, finely dis-
sected leaves, and tnberous roots. This is a food nsed comparatively
little among the Klamaths, but a staple artiele among the Modocs at
the Yainax subagency, who gather it in the neighborhood of Lost River
and Tule Lake, in Klamath County. The sample that came to the
writer’s notiee was a long necklace-like string of the roots which a
Klamath [udian had Dbrought from Yainax. The product is often
Dhandled in this form as well as loose in sacks. Lach root is shaped
like an onion, with a diameter of 2 to 3.5 ¢m. (about ? to 14 inches), of
a yellowish or buft color on the eross-veined surface, after the removal
of the Dlackish onter skin, and a ereamy white color within,  The inte-
rior has a mealy and slightly spongy appearance, is soft enough to
be easily masticated without other preparation than drying, and has a
faintly carrot.like taste. It belongs, indeed, to the same family as the
carrot and parsnip. The roots are eaten in their simple dried form or
are mashed and boiled into a mnsh.

Sium cicutaefolium Gniel.

Wa'-kiim.—A common marsh perennial, commonly a meter in height,
with simply pinnate leaves and dentate leatlets, the white flowers borne
in compound nmbels.  The herbage of this plant, which has an aromatic
tlavor, is eaten as a relish.

ERICACEAE.
Arctostaphylos patula (ircene.

Shie-shliip’-shéiim.—The common manzanita ot the yellow-pine forests,
growing to a height of 1 to 1.5 meters (about 4 or 5 feet) aud often
forming dense thickets, Its broad, evergreen leaves, red berries, and
smooth, red-brown bark make it a conspicuous and handsome shirub.
The green berries are sometimes eaten, and the leaves, picked and
dried at any season, are mixed with tobaceo for smoking.

Arctostaphylos nevadeusis Giray.

Kda-md-nmi—The bearberry, a small, red-stemmed shrnb closely resem-
bling the manzanita in leaves and berries, bnt ereeping on the ground
and scldom rising more than 20 em. (about 8 inches) above it.  Its dried
leaves mixed with tobacco are nsed for smoking. A closely related
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species, lretostapiylos wea-ursi (1) Spreng.. oceurs in northern lati-
tudes all the way across the countinent, and was one of the favorite
tobacco mixtures of many other tribes,  This species grows in the Cas-
cade Mountains of middle and northern Oregon, but so far as known
does not oceur in the neighborhood of the Klamath Reservation. A.
neradensls is abundant along the road from Fort Klamath to Crater
Lake, above the yvellow-pine forests.

Vaccinium membranaceum Dougl.

I aedn.—The common tall huckleberry of the mountains, commonly
a meter in height, with large, tinely serrate leaves, acute at the apex,
and a purple-black luscious frmit  Abont the third week in Angust
nearly all the old women of the Klamath tribe and many whole
families cross the divide of the Cascades by way of Anna Creek to
Huekleberry Mountain or E’/-wiini-can, the place of the huckleberries, a
few miles southwest ot Crater lLake. Ilere they spend a few weeks
picnicking, feasting, and gathering and drying their supply of huckle-
berries for winter use.

Vaccinium scoparium Letherg.

A low huckleberry of the forested mountain slopes, seldom 30 cmn,
high, with angular stems, small leaves, and sweet red fruit. The
berries are eaten either fresh or dried.

APOCYNACEAE.
Aypocynum cannabinum l..

Not, the o mueh prolonged, Knowing that this milky-juiced plant
was widely used among the American aborigines as i source ot one of
their best fibers, and not learning of its use among the Klamaths, T
deseribed it to a very intelligent Indian, who then recollected that a
fiber plant agrecing with my description occeurred in the Lost River
country south of the reservation and was nsed by the Modoes. No
opportunity was attorded, however, to verity the identification,

POLEMONIACEAE.

Gilia aggregata (1’ursh) Spreng.

Oll-sitm bon'-1cdis.—A beautitul searlet-flowered biennial plant of the
yvellow-pine belt, about 50 c¢m. high (approximately 18 inches), with
finely divided leaves and a tubular, funnel-form corolla, commouly 3 ¢m.

1"This is Hooker's varviety microphyllum of Vaceiniwm myrtillus, which, with its lower
statnre and broom-like habit, smaller leaves, obsolescent ealyx lobes, and red frnit,
appears specifically distinet from I wyrtillus.  On account of the older accinivm
nicrophyllum ot Reinwardt, a new specilic name, from Mr. Leiberg’s manuseript, is
here adopted.
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(about 1} inches) in Tength, The nanme. from ohls, dove, iim, plant, and
bim-wiis, drink, commemorates the legend, cmrent among the Indian
children, who pluek the flowers and snek the nectar, that in the old
days when the heasts and birds Tived together and understdod each
other's langunage the wild dove's drink was the nectar of this flower,

and nothing else.
NEPETACEAE.

Meunutha canadensis ..

Miich-iis’-sitm.—The native true mint, {requent in the horders of
marshes, A tea is made from its herbage,

SCROPHULARIACEAE.
Nicotiana attenuata Wats,

Wéieh'-kud.—The native wild tobaeco of the region, commmonly appear-
ing as a weed in cultivated fields. My informant stated that the
Indians never enltivated it, and that it makes an exeeedingly strong
smoking mixture.

VIBURNACEAE.

Lonicera conjugialis Kell.

O'-titu.—One of the ush honeysnekles, loeally but incorrectly known
as sceranberry,” o common plant in moist, open forests of lodgepole pine,
Piwus morrayane. 1t occurred in considerable abundance at several
points between the ageney and Fort Klamath post-oftice,

The red or purplish berrvies, which have a wmild, sweet tlavor, are
eaten fresh, but not to a great extent.  They are never dried.

Sambitcus glauca Nutt,

Slo/lis,—The common elder of the region, which bears Large clusters
of pale-blue berries, densely covered with Dbloom or ghincousness.
The berries, slo’-1o-siim, are an article of food.

One curions use ot the plant, now rarely resorted to, but formerly
common among the Snake Indians, consists in pnnehing ont the pith
from sections of’ the stem, ramming them full of Tavge crickets, Anabrus
stmpler Hald., and plugging the ends.  The contents of the stems were
used for food in the winter,

VALERIANACEAE.

Valeriana edulis Nuit.

I-ol.— .\ pereunial with a thick, deep root, deeply linear-lobed basal
Teaves, and a nearly leatless stem, bearing at the summit o close eyme
of white flowers, these becoming long-stalked in age aud ripening into
sinall feathered nutlets, It grows along streams and in natural mead-
ows; for example, along Wood River, between the ageney and the old
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fort.  hitcooking.a hole perhaps aometer or more (abont 3 or | feet) in
diameter and half as deep is dog in the gronnd and lined with stones.
A five is then buile in the holeoaud after burning tor a snflicient time is
cleavedd ont. Fresh grass is next laid over the hot stones, then k-ol’,
then more grass, and the whole covered with earth,  The mass is then
allowed to cook and steam the vest of the day and over night, when
the pit is opened and the cooked roots are ready tor eating,

The odor of the root is very disagreeable to white people, to such a
degree, indeed. that the nse of rhe plant about the ageney was tor-
merly forbidden,

The S ake name of the plant is kwe/-yii,

CARDUACEAE.
Achillea millefolium 1.,

Léil-wdl/-sdim.—Yurrow, a weed common in meandows and pastures in
the Bastern United States, and. from the evidence ot its ocenrrence even
in very remote and unsettled parts of the plains and trom the state-
ments of the Indians, unquestionably native in our Northwest, Many
yvears ago, before the building ot nill and irrigation dams, when the
salmon ran up Williamson and Sprague vivers and the Indians were in
the habit of drying them. it was their enstom, after a fish was split
open, to lay it the body cavity a yarrow stent with its leaves and tlowers
still attached,  This treatment, by holding the fish open, hastens the
drying process and prevents the decomposition that would be likely to
follow if the walls were allowed to eollapse. My informant knew of
no special significance attached to the use of this particular plant and
of no special adaptability it had for this purpose, exeept that it did not
give the dried tish sach a bad taste as some other plants,

Artemisia tridentata Nntt.

(rhitt, ov bol'-whe.—~The largest, most abundant, and most widely dis-
tributed speeies of sagebrush, composing probably nine-tenths of the
shrubby vegetation of the pliins ot sontheastern Oregon.  Inmedicine
a decoetion of the herbage is wsed internally to check diarrhea, exter-
nally as an eyewash, while the mashed herbage is wsed as a substitute
for liniment.

In the production of tire on wood by friction. the ordinary method of
obtaining fire betore the advent of the white man and still occasionally
resorted to, small dead stems of it are nsed as twirling sticks, this
being the most widely used and satisfactory wood for the purpose,

Away from the timber, sagebrusl is the almost universal fuel of the
region, not only among the aborigines, but among the white ranclimen,
The short trunks, often 10 ¢, (4 inches) in diameter, but more com-
mouly one-half to two-thirds as wmuel, have a wood of not very great
solidity, whicl, assisted by the loose stringy bark, takes fire readily
and produces fairly good coals.
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Tetradymia canescens D',

Kat-hat'-sim.—A ecomposite yellow-tlowered shrub, 1 to 2 feet in
Leight, with silvery white, oblanceolate leaves, blooming in July and
August. This is often eaten by horses, but otherwize it is a plant of
1o importance to the Indians.

Wyethia mollis Gray.

Stét'-wéik.—A plant very similar to Balsamorrhiza, but the canescent
leaves not cordate at the base.  Ttisabundantin the yellow-pinetforests.
The roots of a plant, which from the description is probably this, are
mashed and used as a ponltice for swellings,

Balsamorrhiza sagittata (Purshy Nutt.

Lbii.—A stont Tow plaut, about 30 to 30 ¢m. (approximately I to 14
feet) high, with yellow flower heads similar to a small sunflower, and
large, grayvish, arrow-shaped leaves often 30 e¢m. long, the whole plant
resembling the introdnced elecampane, Inwla helenium L. of our Mastern
pasture lands.  Uorses have a marked fondness tor these leaves and
are continally cropping them while under the saddle.  The secds of this
plant and those of the similar B. deltoidea Nutt,, which the Indians do
not distinguish from it, are gathered, roasted, and ground as a farina-
ceous tood.  Both plants are abundant on the reservation in the yellow-
pine forests,

Chondropliora nauseosa (I'ursh) Britton.

Weil’owidl,—One of the plains shrubs known as rabbit brush, A
silvery-white variety of this species abont 4 feet high, with narrowly
linear leaves, and bearing yellow composite flowers in September, is
common in the margins of the yellow-pine forests about the ageney.
Its mashed herbage, aromatic and resinous, is used to raise blisters.

Chirysothamnus bloomeri (Gray) Greene.

Wa'-mi.—A yellow-flowered composite shrub, 1 to 3 feet high, with
slender, bright green foliage. A poultice of the mashed leaves and
flowers is used to draw Dblisters.  The name appears to be applied also
to other related shrubs containing aromatic-resinons prineiples, and
used in a similar manner.

Madia glomerata lHook.

Go'-cacki.—A  glutinous, yellow-lowered. composite annual plant,
one of the several species called tarweed.” The seeds are often nsed
tor food.

-
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2 Abies concolor,
Ba-biik”-bak-Tha' miime coooooooo oL Eriogonumn stellatum,
Bit-Dit-0-8iim. coeen e Berberis repens,
Ba-losneh ... oo . ... ... ... Amarantus hlitohiles.
Bi-miim ... o .. iii.iiiicceooo--..Abies concolor.
Bhia'one. ool i Cuarex.

BoY-whit. oo e \rtemisia tridentata,
Chiild - . e i Amelanchier alnifolia.
Chiik™“ 10 .oomencean oo 5 HEDD DEoaE CooE SODaCd Kunzia tridentata,
CRED 0. Becekmannia erueacformis,
Chep 8 oo e e Sisymbrinm incisnm,
Chmr - ik oo Ribes ceremm.

{6 L Sagittaria arifolia.
Chii-it’-i-ii Rosa lendleri.
Chom'-chilk ..o oo e Ribes anrenn.
Chimns’-kiim ... .o oioe oo Ribes anrenm,
De-wieh/-Kiish ..o oo L. Pronus lemissa.
De-wieh'-ksfimi. oo oo Lo I'runus demissa,

15/ 51850 0 0o cogE DEo0EE Boas Asoe BosE caoE oac Carum oregannm,
Bwiim. e Vaeeininm membrauniicenm,
Ga-ga'-e-stiny sii’-wiils ..., ...l Ceanothius prostratus,
G- ga/-0-8iim ..ol Jerheris repens.
Ghii-gum Eik/-0. oo ool Iris missouriensis,

Ghilt .o i i iait i eco oo Artemisia tridentata.
Gil-en'=il oo il Triglochin maritima.
(ERTH cano coocen ooon coao cooa cooo acaa aoos Elymuos condensatus.
Gla’-i-pi-im’" ool Elymms condensatns,
Go'-e-whil .ol Madia glomerata.
Go'-Klaks ool Ruex salicifolins,
Joijiksoal oo Fragaria virginiana.
Kasa-lnm-kes. oo oo ooe oo cooaen oo oo Eriogonun elatum,
Kiich/-kul ... ol Nicotiana attenuata.
Kiim/-cho-0a-ls oo oo e Panicnlaria laitans.

ST IHTIETT 6 500 sao0a0 aso0 06 boooon coaoaa caces Arctostaphylos nevadensis,
Kiip/-i-ouks ..o ool Polygonnm douglasii.

Kiip'-ki
Kat kat’

Pinus ponderosa,
Tetradymin canescens.

Ken-id/-wiit ....... oeeie ol e o o e e e e e Rumex geyeri.

Khil-fils’ ooeen L (‘arex.

Kol o e Valeriana ednlis.
Kol'-di-kims. oo oo Linum lewisii.
Kol'-KHmS .ooeon i e Linmm lewisii.

Ko-osh/ ... Populus halsamifera.
Kots-on/-iks .o Chenopodinm fremonti.
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'inus lambertiana,
Valeriana ednlis,

............................... Achillea millefolin,
gt Balsamorrhiza sagittata.
LlIto-1o%-e 1o -eesiim oo oo Rihes oxyacanthoides saxosum,
) IRTIR FiT: TR R 5000 000eaE aon0 codlas Mentzelia albicanhs.
ALiieh-dis’-sfim oo oooi e on oo oo Mentha eanadensis,

Mi-em BU-wiils oo o Neirpns Lnenstris oceidentalis,
1, E¥5 coco caconn conon oo -Seirpus haenstris oceidentalis,

Miis - o . Rubus lencodermis,

Ndiilk (‘arnm gairdneri,
SARE:F 000050 a08000 8906680 BE6A0N BBAD A0 A0AN P'inus ponderosi.
Nt e e e Apoceynnum caunabinun,
Notik aeneen e e ooo.o ... Agrostis perennans.
ONT-si0 Dim =Wis oo eeeee cae s P Gilin ageregata.
i ocaoon0 ooo0 cannac cocoo
Paks....
Pod’-chi. . ... Heraclewm lamatn,
| S B0 000 0 000 000050 6000 cocEBa bata basA Typha latitolia,
51 1 Carum gairdueri.
Miv-nm-bitk-ishe oo oo oo Rhammus pueshiana,
NCH 0 i Zygademns venenosns,
SO 000 0ooo coseae 6000 60BE00 G000 aaaa0s CEOS Zygadenits venenosns,
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STUDIES  OF MENICAN AND  CENTRAL AMERICAN
PLANTS.

By .F. N. Rosk.

PREVFATORY .\‘Q’J‘E.

Owing to the large number of’ sonrees from which plants are sent to
us from Mexico, it seems advisable to discontinue, at least for the
present, the publication of reports upon separate colleetions from that
quarter. There is the added reason that many of the species are
absent from even onr largest Awmerican herbaria, which makes the
identification doubly tedions, It is my plan, therefore, to work up the
-arions collections jointly, reporting upon them somewhat irregnlarly
by genera or families, presenting revisions, synopses, or even mono-
graphs, when the material at hand seems to justify it.

Miscellancons new species will be published from time to time,
These studies will be mostly upon the Polypetalae, although not neces-
sarily eonfined to this group.

NOTES ON CELASTRACEAE.

Maytenus phyllanthoides Bentlh. Dot. Sulph. 51, 1844,

Shrub 30 to 45 dm. high.

Colleeted by Mr. C. G. Pringle in ealearcons soil, Telimacan, Pnebla, altitude 1,808
meters, Deecimber 20, 1895 (No. 6G285).
Myginda scoparia llook. & Arn. Bot. Beech. 283, 1836-1(h

Leaves of two kinds; some small, 6 to 10 mm. long, oceasionally opposite, mostly
alternate; the others mueh Iarger, 3.7 em. or more long, always alternate; tlowers
small, browuish in color; trnit pear-shaped, 6 mm. long, obtuse, red, 1-sceded.

Not comuon; in river hottoms and on shaded lillsides.  Collected by Dr. Ldward
Palmer, Acapnleo, December, 1894 (No. 170).

This species was omitted by Mr. Hemsley from the Biologia Centrali-Americana,

The original specimens came from Acapuleo, and there is no donbtof the identity
of Dr. Paliner’s plant.  In the above deseription we have intended simply to sup-
plenient or correct the original characters, which were based on flowering speci-
mens only.

This species has not before heen represented in the National Terbarium.

Hippocratea acapulcensis 11. B. K. Nov. Gen. & Sp. 5: 157, 1821
Climbing shrnb, 15 to 21 dm. high; Ieaves dark green, tlowers greenish white.
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Collected by Dr, Edward Palmer near Aeapnleo, Marel, 1895 (No. 629).

This species was originally eollected near Aeapuleo, by Humboldt and Bonpland,
and was afterwards obtained there by Lay and Collie.

Mr. Nelson has eolleeted the species in the State of Oaxaca at the following places:
valley about Cuicatlan, altitnde 5390 meters, November 3, 1801 (No. 1863) ; Jamiltepee
to Rio Verde, altitnde 131 to 328 meters, Febrnary 24, 1895 (Nos. 2373 and 2374),

1t has not heretofore heen represented in the National Herharinm.

This appears to be Tontellea hookeriana Miers and Pristimera tenella Miers,
Hippocratea mexicana Miers, Trans. Lim. Soe. 281 352, 1872,

Sometimes o tree 7.5 to ) meters high, with trunk 20 emi, in diameter,

Collected by Dr. Edward Piudmer near Aeapnleo, Fehrnary and Marveh, 1895 (Nos,
430, 584, and 588),

We have seen no named specimens of If. mericana.  Mr. llemsley hag referred this
species to M. wuiflora DC,

The ideutification of the above two speeies is not at all satistactory,

Perrottetia longistylis Rose, sp. nov.

Leaves oblong, 12.5 to 15 enw Jong, long-acuminate, cuneate at hase, conrsely toothed ;
inflorescence pubernlent; sepals unrrow, seute; petals ovate, cilinte; style elongated,
enlarged at base, 2-lobed. '

Collected by Bourgean in 1zhnatlancillo near Orizaba, 1865-6 (No. 2327),

This plant is referred to I’. quindinensis by Mr. Hemsley in the Biologia Centrali-
Americana, bnt that speeies cmme originally from Sonth Ameriea and besides has
glabrous petals, stamens shorter than the petals, and the style very short,

Bourgeau’s plant is perhaps nearer I, orata, from which it differs in its larger,
more acnminate leaves, less ciliato petals, and longer aud thicker stylo.
Perrottetia ovata ITerasl. Diag. I’ Nov. 1:6. 187%.

Collected hy Mr, 13, W, Nelson from near Totontepee, Oaxaca, altitnde from 1,217
to 1,808 meters, July 15 to 20, 1891 (No.736); also from abont Twmbala, Chiapas,
altitude 1,312 to 1,807 meters, Octoher 20 to 29, 1895 (No. 3351).

My material, while presnmably of this species, has the leaves oblong rather than
broadly ovate. Only the male tlowers have becn deserilied. The fomale flowers
may be thus eharacterized: Sepals and petals as in the male tlowers, ovary glabrous,
style short, stigma two-parted, fenit broader than high, 1-lohed.

Perrottetia glabrata Rose, sp. nov.

A shrub 21 to 30 dm. high, nearly glabrons; leaves oblong, shortly acnuminate,
glabrous, excepting veins and petiole, or heeoming glahrate, ronnded at base, sharply
and finely serrate, 7.5 em. or less long, 3.7 to 5 em. wide, pale heneath; intlorescenco
glabrons thronghont; pefals small, slightly cilinte; stamens long,

Collected by E. W. Nelson on Mt. Orizaba, altitude 1,607 to 2,460 meters, March
1%, 1884 (Na.313), IHere seems to belong Marris’s plant whielt Mr. Hemsley referred
to his I’. ovatu in the Biologia (‘entrali-Americana.  I’, ovata difters trom the alove
species in the reddish pubescence of the inllorescence, the densely eilinte petals,
coarscr-toothed leaves, ete,

NOTES ON RUTACEAE.
ESENBECKIA

The genus Esenbeckia ix said by Bentham and Hooker to contain
about 22 species contined to South Awmeriea and the West Indies.  Mr.
Hemsley in his ennmeration of Mexican plants! reports a single species,
E. berlandieri. 1n addition to my two new species deseribed below,
two others have recently been described, viz: FE. flava and L. hart-

! Biol. Centr. Amer. 1: 170,



Contr. Nat. Herb,, Vol. V. PLATE II.

ESENBECKIA MACRANTHA Rose



Contr. Nat Herb., Vol V, PLaTE i,

ESENBECKIA ACAPULCENSIS Rose and E. BERLANDIER] Baiilon.
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manii, making in all five species for Mexico. The following key will
be helpful in separating these species:
+ Leares simple,
+ Leaves large, 5 ta 10 em, tonq, pubescent, pale.

Esenbeckia flava Brandeges, Zoe, 1:378, . 12, 1891,

Collected by T\ 8. Brandegee at San Jose del Cabo, Lower California, 1890, Only
known from this one collection, c

w Lewres small, 2.5 to 5 cw. lony, vearly glabrous, bright green, finely retiewdated,

Esenbeckia hartmanii Robinson & Fernuld, Proe. Am. Aead. 30: 115, 1894,

Type speeimens collected by C. V. Hartman, La Tinaja canyon, State of Sonora,
Novewber 19, 1800 (No. 240), and sinee by Dr. Palmer near Culiacan, Oectober 25 to
November 18, 1891 (No, 18015,

+ = Leares lernale,
— Leaflets rery large, pubescent bencath, flowers few awd large, sepals and petals not
pellucid-dotted.

Esenbeckia macrantha Rose, sp. nov, Prare II.

A tree 1.5 to 6 meters high: young branches and inflorescence silky-pubescent;
leaves alternate, long-petioled, 3-foliolate; leallets large, oblong, 15 to 20 em, long,
5 to 7.5 em, broad, somewhat oblique at base, somewhat acaminate at apex, green
and shining above, paler and somewhat silky beneath, eoverad with small ]u;lln('id
dots, strongly veined: inflorescence panieulate; sepals 5, small, ronnded; corolla
10 nun, broad; petals imbricate, pnbesecent withont; stamens 5; disk very large,
slightly lobed,

Collected by Mr. . W. Nelson in a canyon along wagon road 6 miles above Domin-
guillo, State of Oaxaca, altitnde 1,113 to 1,607 meters, Oetober 30, 1894 (No. 1831).

EXPLANATION OF PLATE.—Fig. 1, lowering branch; fig. 2, flower bud; fig. 3, open Hower; fig. 4, leaf;
figs. 1 and 4, seale §; figs. 2 and 3 enlarged.

+ + Leaflets ylabrous and smaller, flowers wimerous and smaller,

+Nepals and petals pellucid-dotied, petals white, seeds silvery and with « deep voncavity
al hase,

'Bsenbeckia acapulcensis Rose, sp. nov, PraTE III.

A small tree, 6 meters high; stem 7.5 to 10 em. in diameter, glabrous throughont;
leaves ternate; leaflets oblong to obovate, ronnded at apex, somewhat tapering at
base into slender petiolnles, 3.7 to 1.5 em. long; tlowers abundant, in a short, broad
terminal paniele; intloreseenee pubernlent; sepals nearly orbienlar, glabrons, dotted;;
petals white, thin, dotted; fruit flat-topped, 5 cm. broad, deeply 5-lobed, very mueh
ridged; sceds hrownish,

Collected by Dr. Edward Palmer, in river bottows near Acapuleo, December, 1895
(No. 175).

Very different from the two recently deseribed speeies (£ flara and E. hartimanii)
from western Mexico. It is neavest L. berlandicri of eastern Mexieo,

EXPLANATION OF LAt~ Fig, 1, lowering branch; lig. 2, lower; lig. 3, flower disaected; fig. 4, bud;
fig. 5, branch with fruil and leaves; fig. B, fenit: fig. 7, seed; figs, 1 and 5, scale
enlarged.

5 1igs. 2,3, and 4

weae Detals spotted, sceds dudl and with a mere sear at base,

Esenbeckia berlandieri Baill. Adansonia, 10: 151, 1R7L. PraTe 111
Type speeimens from woods near Tampieo, Tamaulipas (Berlandier, No. 3125).

'Since the above key was prepared Capt. Jolin Donnell Smith has published E.
litoralis from Guatemala in the Botanical Gazette (23:242). I have not seen his
specimens but he states that it is most nearly velated to E, acapulcensis. I should
judge that it is elearly distinet,
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I have heen able to examine a duplicate type of this at the Giray ITerharium, The
species, while closely velaled to the last, appears to be distinet, having soniewhat
difterent carpels and seeds, less pellucid leaflets, ete,

EXPLANATION OF PLATE.—Fig. 8, capsule; fig. 9, seed; scale 1.
SPECIES OF OTHER GENERA.

Amyris thyrsiflorus Torez, Bull. Soc. Nat, Mosc. 21, pt. 1: 475, 1858,

Colleeted by Mr. 13, W, Nelson at San Andres Taxtla, State of Vera Craz, altitude
328 meters, May 7, 1891 (No. 453).

This is the only representative we have of this species. 1t answers the original
deseription faivly well except that the petioles and petiolnles can hardly he said to
be winged,

The type of this speeies also eame from Vera C'ruz,

Pilocarpus longipes Rose, sp. nov.

A shirnb 13 to 36 dm. high, glabrous thronghout; leaflets 3 to 5, rarely solitary, b
to 10 e, long, oblong, obtiuse to retuse, hroadly euneate at hase, strongly reticulate
aud glabrous above and heneath; raceme 3 to 5 di, long; pedicels horizontal in
flower, aseending in frnit, 20 to 25 mu. long, glahrons, with 1 or 2 small hracts
just bLeneath the flower; frnit deeply 5-lobed or parted, 1 to 5 maturing; mature
eocens glabrons with parallel semicirenlar grooves, 10 mm. in diameter; seeds black,
glabrous, 6 to 8 mu. long. i

Colleeted by Dr. Edward Palmer on shady hillsides near Acapuleo, Mexico, Feb-
roary, 1895 (No.514).

This seems nearest the Brazilian speeies I, seloanus, but has the bracts of the
pedieels differently sitnated, fewer leatlets, ete.

Pilocarpns has not heretofore been reported from Mexico.

Triphasia trifoliata DC. Prodr. 1: 536. 1821,

Shrub 18 to 30 dm. hiigh; tlowers very fragrant; froit red. [n enltivation at Aea-
puleo, February, 1895 (No. 467).

The plant is often used tor hedges.  The finit is made into a kind of jelly.

Zanthoxylum arborescens Rose, sp. nov.

Small tree, 30 to 36 dm, high; branches with few short, scattered thorns; leaves
large; leatlets 3 to 7, mostly 5, very varviable, the larger ones 15 cm. long, oblong,
tapering at base, the terminal leatlet more cuneate, slightly erenate, hecoming gla-
huate above, pnhernlent heneath, espeeially on the veins; panicles open, terminal,
puberulent (as well as young branches and rachis of leaves); calyx smuall; petals
5, reflexed, greenish-yellow; stamens 5, a little longer than the petals; styles 23
ovary l-celled, 2-ovuled; seed 5 mm. long.

Colleeted by Dr. Ldward Palmer aloug river hauks and in arreyos, Ymala, August
16 to September 25, 1891 (No. 1434, immature frait; No. 1455, in flewer); and October
18, 1891 (No. 1403a, matnve (ruit).

A very distinct species and seemingly nearvest the rare species Z, melanostrictum.

Zanthoxylum pterota (I..) 1. B. K. Nov. Gen, & Sp. 6: 3, 1823, Iigara plerota
[.. Syst, ed. 10: 897, 1750¢
Jollected by Dr. Edward Palmer at Ymala, August 16 to 25, 1891 (No. 1421).

Zanthoxylum foetidum Rose, sp. nov,

Shruh 3 to 6 meters high; branches dark green and nearly glalbrons: thorns plen-
tiful, small, recurved and sharp; leaves compound; leatlets 3 to 5, lanceolate, petio-
late, 2.5 to 6.2 em. long, shortly acmminate, cuneate at base, crenate, pubernlent on
the veins beneath, thickly set with pellueid dots; panicles axillary, pnbernlent, many-
flowered, 2.5 to 5 em. loug; sepals 4; petals |; stamens with filaments longer than
the petals; anthers ovate with a large gland at the tip; styles 25 frnit very
glandnlar,
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Collected by Mr. C. G. 'ringle in harrancas above Cnernavaca, Morelos, altitnde
1,808 meters, November 14, 1895 (No. 6207).

The leaves give forth a very oflensive odor.

Near Z. limoncello, but distinct.

NOTES ON BURSERACEAE.

The genus Bursera up to 1883 was in a very coufused coundition, In
this year appeared Dr. A. Engler's monograph of the genus,! in which
39 species are described. Since then, however, & number of new
species have come to light in Mexico, of which the following is a list:

Bursera cerasifolia Brandegee, Proc. Cal. Acad. ser, 2, 3; 121. 1891,
Duplicate type in the National Herharium,

Bursera fragilis Wats. Proc. An. Acad, 21: 422, 1836,
Duplicate type (No. 72) in the National ITerbarium.
Bursera glabrescens Rose, Contr, Nat. Herb, 3: 313, 1895, Bursera palmeri glab-
rescens Wats, Proe. Am. Acad. 25: 115, 1890,
Dnplieate type (No. 77) in the National 1Terbarinm,
This species may yet prove to be B. jorallensis (11 B, K.) Fngler,
Bursera jonesii Rose, Contr. Nat. Tleeb. 3: 314, 1895,
Type (No.491) in the National Herbarivm.
Bursera aptera Ramirez, Anales Inst. Med. Nae. 2: 16, 1896,
Bursera trijuga Ramirez, Anules Inst, Med, Nace. 2: 16, 1896,
Bursera morelensis Ramirez, Anales Inst. Med. Nae. 2: 17, 1896,
Bursera laxiflora Wiats,  Proce. A, Acad,  21:41.0 18%Y),
Duplieate type (No. 70) in the National Herbarium.
Bursera nelsoni Rose, (fontr, Nat. Ilerb.  3:311.  I8O5,
Type (No. 493} in the National Herbarimu,
Bursera palmeri Wats.  Proe. A Acad, 221102, 1887,
Duplicate type (No. 7%) in the National Herbarium,
Bursera pringlei Wats. Proc. Am. Acad. 25:145. 1890,
Duplicate type (No. 71) in the National Herbarinm,
Bursera schaffneri Wats. Proe, Am, Acad. 22:469. 1887,
Bursera tenuifolia Rose.  Contr, Nat. llerb. 3: 314, Ix05.
Type (No.481) in the National ITerbarinm.

The tollowing species have recently been aequired by the National
Herbarium, one of which proves to be undeseribed :

Bursera diversifolia Rose, sp. nov.

Tree 36 to 75 do. high: older branches glabrons, shining, reddish; yonnger
branches, rachis of leaves. aud inflerescence pubeseent; leaflets ] to 6 paivs, the lower
ones often again pinnate with 5 to 7 leatlets; the leatlets 25 i or less long, ovate
or oblong, serrate, obtuse, rurely acute, ronnded at base, or the terminal sometimes
cuneate, pubeseent and somewhat shiniug above, paler, softly pubescent and retien-
lated beneath: rachis between the leatlets narrowly winged: intlorescenee con-
tracted ; frnit glabvous, 10 mm. long.

Collected by Mr. E. W. Nelson along roud trom Ocnilapa to Tuxtla, State of Chiapas,
altitude 515 to 985 meters, Augnst 29, I8O5 (No. 3066).

This species seetns nearest I3, submoniliformis.

Bursera bicolor (Schlecht.) Engler in DC. Monogr, Phan. 1:53. 1883, Elaplrinn
bicolor Schleeht. Linnaena, 17:625. 1813,

1In De Candolle, Monographiae Phanerogamaruus, Vol 1V,
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A shrub 45 to 60 dm. high, Collected by Mr. (. G. Pringle at Cnernavaca, 1896
(No. 6325).

Colleeted here also by Kuechtel. It is new to the National Herbarinm. [ do not
tind that the height of the plant has been hefore mentioned.

Bursera galeottiana Engler in DC. Monogr. Phan,  4:47, 1853,

The leaflets were originally deseribod as being 6 (o & pairs.  In the specimens
before me some have only 6 pairs while ethers have from 12 to 1l pairs.  The mnber
of Teaflets as in tho closely velated species B, microphylia is very variable.  The nut-
lots are strongly 3-angled.  Mr, Pringle says that this species is a small tree.

Callected Dy Rev. Lueius (‘. Smith on the hills at Milta, Oaxaca, altitude 1,969
meters, July 18 1801 (No. 02); and by Mr. ¢ G, Pringle from Monte Alhan near
Oaxaea, Oaxaca, same altitude, November 27,1891 (No. 1071).

This species was colleeted in Oaxaca by Galeotti at abonr the same altitnde as
Mr. Pringle’s plant, '
Bursera lanuginosa (11. 3. K.) Englerin DC. Monogr. Phan, 4:5% 1883, Klaphriam

lanuginosum 1L B, K. Nov, Gen. & Sp.  7:31. 182,

Much like B. cuneata, but with more nnmerons leaflets.  ““Curanaviea” is the
type locality of the species as given by Huwmbvoldt, ‘The species has not sinee heen
reported.

Collected by Mr. . 6. Pringle on hillsides near Cuernavaca, Morvelos, altitude
1,607 meters, November 9, 1845 (No. 6208).

Bursera ovalifolia (3chlecht.) Englerin DC. Monogv, Phan  d: 40, 1883, Elaplrivm
oralifolium Schlecht,  Linnaea, 17: 218, 1843,

Colleeted by Dr. Edward Palmer near Aeapuleo, Febrnary, 1885 (No.378).  With-

out leaves, the determination very nncertain.

1’

Bursera palmeri Wats. Proe, Au Aead, 22: 102, 1887,
Collected by Dr. Edward Palmer near Acapnico, FPebruary, 1805 (No. 132),
Bursera submoniliformis Engler in DC. Monogr. Phan.  4: 55, 1883, Elaphrinm
submoniliforme Marchand; Engler, loe, eit., as synonym,

NOTES ON CUCURBITACEAE.

The Cueurbitaceae here reported are based upon the following col-
lections: Iirst, those of Mr. C. G. Pringle during his three trips to
Mexico in 1894, 1893, and 1896; second, those of Dr. ldward Palmer in
western Mexico, 1891 and 1892, and at Aecapuleo, 1894 and 1893, third,
that of My, I5. W. Nelsou from 1804 to 1896; and fourth, that of Rev.
Lueins C. Smith in the State of Oaxaca. I have also made reference
to a number of specimens from other collectors as found in the collec-
tions at the Gray Herbarium, in those of John Dounell Smith and Mr,
T. S. Brandegee, and in the National Herbariun.,

ECHINOPEPON AND ITS ALLIES.

The genns Echinopepon appears to me to be perfectly distinet from
Echinoeystis proper. This was the view held by the late Dr. Sereno
Watson, It is true that Prof. Alfred Cogniaux, onr most eminent an-
thority on this order, still retains Echinopepon as a subgenus; yet he
now admits? that there is good reason for the separation. DBut even if
Lchinopepon is not restored, a striet application of the rules of priority
will prevent the use of the name Echinoeystis, this having been antici-

TContr. Nat. Herb, 1: 100,
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pated by that of Micrampelis, which has already been restored by a
number of hotanists. .

The genus Lichinopepon was established in 1866 by Ch. Naudin,' wlo
based it upon three till then undeseribed species, viz, K. milliflorus,
E. quinquelobatus, and . horvidus.  1n 881 Professor Cogniaux, in his
Monograph ot the Cucurbitaceae, made Kehinopepon and Megarrhiza
sections of Echinoeystis. This view has been generally accepted. Dr.
Watson, however, in the Bulletin ot the Torrey Botunical Club for 18872
contends that each deserves generic rank. A careful study in these
groups extending over several years leads me to believe that these
genera may be maintained on about the lines there laid down by Dr,
Watson. By the removal of several outlying species which have been
referred to Echinocystis either on aceonnt of poor material or for want
of a better place, these genera can be more clearly defined. For the
speeies cut oft there have recently heen established by Professor Cogn-
iaux the new genera Vaseyanthus and Brandegea into which these
abunormal forms seem very easily to fit.

A fourth section of Echinoeystis called Pseudo-echinopepon was
established by Professor Cogniaux in the Proceedings of the California
Academy of Sciences®, which also deserves generic rank, or rather
should be merged into his recent genus Vaseyanthus, A short time
before Dr. Watson established the seetion Ileterosicyos in the genus
Sieyos for a plant belonging to this same gronp. The species appears
to me to belong to Brandegea rather than to Sicyos.

As I understand the group therefore the following genera are to be
recognized :

EcHINOPEPON Nuaudin.  FEchinocystis § Eehinopepon Cogn.

MaArAu Kellogg.,  Megarrhiza Torr.; Eehinocystis § Marak Cogn,

MicrAMPELIS Raf.  Fehinocystis Torr. & Gr.

VASEYANTHUS Cogn,  Fehinocystis § Pseudo-cchinopepon Cogn.

BRANDEGEA Cogn. Sicyos § Heterosieyos Wats,

ECHINOPEPON,

I have examined specimens of the following species of Kchinopepon
all of which, except one, are to be found in fhie National lerbarinum.
I have seen additional material at the Gray llerbarium and have gone
over John Donnell Smith's private collection.

Echinopepon cirrhopedunculatus Rose, Conty, Nut, Herh., 1:100, pl. 4. . 1891,
Collected by Dr. Edward Palimer near Alamos, State of Sonora, Neptemnber 16 to
30, 1800 (No.631); also by Mr, C. G, Pringle at Teynila, State of Jaliseo, October 3,
1893 (No. 4562).
The former specimen is the type (No. 220) of this species.
Echinopepon confusus Rose, sp. nov.
Stems slightly scabrous; lcaves strongly 3-lobed to searcely lobed, thin, acute,

! Apn. Sci. Nat. ser. 5,6: 17,
2Bull. Torr. Club, 11: 15%.
3Proc. Cal, Acad., ser.2,3:59.  1890.



116

with broad open sinus; male flowers in long racemes (10 to 20 cm. ), pedicels slender;
corolla large (10 mm. wile), petals retuse, glabrous hoth within and withour;
female Nowers mnearly sessile; fruit oblong, 25 mm. long, with a slemler beak;
prickles short mud stitf.

1t differs from £, wrightii in its very long racemes, large male tlowers which are
not at all punctate-glandulose, and perhiaps smaller fruit.

SPECIMENS EXAMINED IN GRAY HERBARIUM.
New Mexico:

I'rinos Altos Monntains, September 16, 1890, k. L. Greene;

Copper Mines, October 11, 1891, Geo. Thurber (No. 1122)5 also a secoml speci-
men without data, also C. Wright’s specimen from the Copperwine Creck,
Angust, 1851, veferred to £, conlteri in original deseription.

This species was also originally included by Dr. Gray in Elaterinm conlleri, which
species was based npon {rniting specimens collected by Coulter and flowering speci-
mens ot this speetes, which we now separate for the first time.

Certain speeimens of this species have heen confused with F, wrightii.

L. confusus and f. wrightii are the only two species ol this genus fonnd in the
United States,

Echinopepon coulteri ((iray) Rose. [Llaterium? coulteri Gray, PL Wright, 2: 61,
1858.  Echinocystis conlteri Cogn, Mem. Conr. Acad. Belg. 8vo, 28: 8. 187K,

C‘ollected by Mr. C. ;. Pringle in the Sierra de San Ielipe, Oaxuea, altitnde 2,160
meters, October 5, 1894 (No. 4858),

These specimens answer better to the type of FL coulteri than uny of the varions
specimens heretofore referred to it, and so faras [ am aware it is veally the first fime
the species has been re-collected.

The original deseription was based npon several specimens which appear to me to
belong to two speeies,  Those trom the United States I haveseparated as above mder
the name of F. eonfusng. I have taken as the type of L. conlieri, Counlter's No, Hl
from Zacateeas, Mexico, as this is the first plant mentioned in the deseription and
the one which snggested the specific name.  Professor Cognianx has referred to I
eoulteri, I, horridus, but a caretul examination of considerable material has led e to
separate the latter as helow.

Echinopepon floribundus (Cogn.) Rose. Lichinocyslis floribunde Cogn, Mem. Conr,
Acad, Belg. 8vo, 28: 89, 1875,

Callected by Mr. 13, W, Nelson in the valley of Oaxaea, altitnde 1,607 to 1,705 metors,
September 20, 1894 (No. 1272), aud between lHuajuapam, State of Oaxaca, and Relta-
zingo, State of Puebla, altitnde 1,510 to 2,146 meters, November 19, 1894 (No. 198%);
also from the sawme valley by Rev. Lueins C, Smith, October 8, 1801 (No. 217), and by
My, C. G, Pringle in the valley of Oaxaca, State of Oaxaca, altitle 1,673 meters,
September 22, 1881 (No. 4957).

Echinopepon horridus Naud. Ann. Sei. Nat. ser. 5, 6: 1. 1866,

1t seems to be hest to keep this separate from E. conlteri, to which it has been
referred by Professor Cognianx; it differs especially in the shape and lobing of the
leaves, the much larger and wmore spiny friit, the punctate-glandular corolla, ete.

. SPECIMENS EXAMINED,
Central Ameriea:

Cartago, Prov. Cartago, Costa Riea, altitude 1.046 meters, Juan /. Cooper,
November, 1887 (No.5775).

Haie sur les bords dn Rio Maria Aguilar, Costa Riea, altitude 1,135 meters, .Id.
Tondez, November 11, 1892 (No. 7177), anl altitude 1,100 meters, December
20, 1892 (No. 7267). San Jose, Costa Riea, II. Pittier, November, 185.

.Coban Alta Paz, Guatemala, /. ron Turekleim, December, 1886 (No. 1099).

Buena Vista, Depart, Santa Rosa, Guatemala, altitude 1,807 meters, fieyde &
Lux, Deeciuber, 1892 (No. 4188).
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Echinopepon jaliscanus Rose, sp. nov.

~temws elintbing, grooved, pubescent; leaves rather thickish, pubescent, 3 to
5-lobed, thie central Jobe acuminate, with a broad open siuns at base; ten.lrils
S-parted; male flowers in racemes 15 to 25 em. long, corolla rather large; fewale
tlowers nearly sessile, siugle, axillary, fruit nearly orbicular, 2 mm, long, tapering
into a slender beak; prickles stont, slightly pnhescent,

Collected by Mr, C. (i. Pringle, at Teqnila, State of Jalisco, September 30, 1894
(No.4563), and distribnted as Lehinocystis conlteri,

Echinopepon lanatus (Cogu.) Rose.  Lchinocystis lanata Cogn. Mem. Cour. Acad.
Belg. 8vo, 28:92, 1378,

Collected hy Dr. Edward Palmer at Lodiego, October 9 to 15, 1891 (No, 1584), I
am indebted to Prof, A, Coguiaux for the identitication of this plant, but be refers
it to Lehinoeystis. X

1 have recently seen a specimen colleeted by Mr, T, 8, Brandegee in the Arroyo
Houdo, Lower Californin, October 27, 1893, It has mature fruit which is 3 cu.
thick., This is the largest-fruited species which 1 have seen.

Echinopepon minimus (Kellogg) Wats, 'voe. Am, Acad. 24:52, 1883, Marah
minima Kellogg, Proe, Cal, Acad. 2: 18, 1863. Elaterinm minimum Wats.
Proe. Am. Acad. 12:252. IR77.

Collected by Dr. TU 11 Strects on ('edros Tsliud in 1876, and by Dr, Edward Paler
in Mareh, 1889 (No. 7T19); also by T.S. Brandegee on Santa Marguarita Island, Lower
Califoruia, 18803 also by Dr. almer, La Paz, Lower California, January 20 to I'eb-
rnary 5, 1800 (No. 65).

Echinopepon longispina (Cogn.) Rose.  Eehinocysiis longispina Cogn. Mem. Cour.
Acad. Belg. 8vo, 28: 92, 1x78,

I have seen dnplicates of the type in the Gray Herbariwm. 1t was vollected at
Jornlla, Mexico, by Schiede, 1829 (No. 1080). 1t is chavacterized by the very long
spines of the fruit, as the name would indieate, and by the peculiar intlorescence.

Echinopepon milleflorus Naud. Ann. Sei. Nat.ser. 5, 6: 18 1866,  Echinoeystis mil-
leflora Cogn. Mem. Conr. Aead, Belg. Svo, 28: 88, [87T8,

Collected by Mr. €', G, Pringle in the valley of Mexico, 1896 (Nos. 6167 and 6516).

These two specimens show considerable ditlerenee in the foliage; the Intler shiows
ntore viriation from the type. The following characters nay be noted: the leaves
are reniform, not at all lobed, 6.2 em. broad with a deep sinus, and on petioles 12,5
e or less long; the male racenes are sometimes 12,5 em. or more long.

The above species is new to the National Herbarium, and nntil now has been
Lknown ouly from the original specimens of Bonrgean.

Echinopepcn nelsoni Rose, sp. nov,

A low delicate vine, 6 to 9 dm. long; leaves smuall, 3-lobed, lateral lobes obtus-,
central one aente and apiculate; male flowers in short racemes on peduncles lovwer
than thie leaves; corolla small, greenish white; female tlowers o slender peduneles
18 to 25 mn. long: frait narrow, covered with slender prickles and with the slender
heak more or less priekly.

Collected by E. W. Nelson in the valley anbont (‘nicatlan, State of Oaxaea, Nove -
ber 3, 1804 (No. 1878), and also near the same locality by V. Gonzales, December 1%,
1843, .

Echinopepon pringlei Rose, sp. nov, Prate 1V,

High-elimbing vine; stem suleate, pubescent; hlade of leaf broadly avate in ont-
line, very variable in size, 5 to 10 e, leng, 3.7 to 12.5 em. broad, more or less 3-lobed,
the middle lobe triangular, acuminate, the lateral ones broader, somewhat rounded,
often again lobed, apiculate, remotely serrate, more or less hispid on both sides;
sinus hroad, somewhat rectungular; petiole 12 to 50 mun. long, eovered with stitf
straight hairs; tendrils 2 or 3-parted; male flowers in simple elongated racemes;
racemes mnch longer than the leaves, 10 to 17.5 e long, many-tlowered; pedicels

435—No, 3——2
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slender, 10 mm, long; calyx greenish, 4 mm. broad, 3 mm. high, pubescent; sepals

filiform, one-fourth the length of the tnbe; corolla white, 10 mm. broad; lobes short

and obtuse; stwnens condnplicate; female flowers solitary; peduneles 6 to 18 mum,
long, 3.7 to 5 cm. long, 18 1nm. broad, thickly covered with slender priekles; prickles
more or less pubescent; beak slender, tardily breaking away, sceds 10, black.

Collected by Mr. C. G. Pringle in a barranca near Cuernavaea, Morelos, Mexico,
5,000 feet altitude, November & 1895 (No. 6133).

EXPLANATION OF PLATE.—Fig. 1, lowering branch; fig. 2, male Hower; fig. 3, a lougitudinal section
of the same; fig. 4, & fruiting branch; fig. 5, fruit; fig. 6, sced; scale of all 5.

Echinopepon pubescens (BBenth.) Rose. FElaterivm pubeseens Benth, Pl Hartw. 6.
1839. Ichinocystis pubescens Cogn. Meni. Cour. Aciad, Belg. 8vo, 28: 88, 1878,

(‘ollected by Mr, C. Gi. Pringle on voleanie hills, Monte Leon, State of Michioacan,
November 11, 1892 (No. 4316).

Echinopepon parvifolius Rose, sp. nov.

Stems slender; leaves 5-lobed, more or less scabrous, male flowers in slender ra-
eemes, 6 mm. wide, the lobes of the covolla ovate, acute; fruit obloug, small, prickly
even to the apex,

Collected by (. Conzatti, Hnitzo, Oaxaca, October 1, 1895 (No. 139).

lere perhaps belongs Bonrgeau’s No, 789, which, however, was referred by Pro-
fessor Cognianx to £, wrightii.

Echinopepon torquatus (D('.) Rose. Llateriwm torquatumDC. Prodr.3: 310, 1828,
Echinocystis torqunate Cogn. Mem. Cour, Acad. Belg. 8vo, 28: 90, 1878, Fchi-
nopepor quinquelobatus Naud. Ann, Sei. Nat. ser. 5, 6:18. 1866,

Collected by Mr. T. 8, Brandegee in i.ower Calitornia at Sierra San Lazaro, Sep-
tember 17, 1893, and La Mesa, October 21, 1893,

I have seen no Mexican malerial for this speecies and these specimens may not
belong here; but they do nol helong with any other deseribed Echinopepon. Cogn-
jaux has also referred here a plant from the Rio Magdalena (Lower (alifornin),
which is probably the sane as ours. The leaves, however. are larger and the pedun-
eles much longer than described; the leaves are sometimes over 12 cm. long on
petioles 7.5 em. long,

Echinopepon wrightii (Gray) Wats. Bull. Torr. Club, 13:158. 1887, Flaterium
wrightii Gray, 'L, Wright. 2:61. 1833,  EFehinocystis wrightii Cogn, Mem,
Conr, Acad. Belg. 8vo, 28: 88, 1878,

The type (No. 222) is in the National Herbavinm and is ', Wright's No. 1090 from
mountains at Guadalupe Pass.

SPECIMENS EXAMINED IN GRAY HERBARIUM,
New Mexico:

Monntains at Guadalupe Pass, C. Wright, 1551 (No. 1090).
Arizona:
Cienega, /. T\ Rothrock, Augnst, 1891 (No. 581).
Santa Catalina Monntains, altitnde 2,621 meters, ./, (.. Lemmon, April, 1880 (No.
45).
Mexico:
Magdalena, Sonora, October, 1851, Geo. Thurber (No., 951).
Los Esqueros, Sonora, altitude 1,575 meters, October 13, 1890, ¢\, T, Haurtman
(No. 168),
Aeapuleo, October, 1831 to Mareh, 1895, Dy, fdward Palmer (No. 13).

This species has been coninsed in our herbaria with a very differcut species from
New Mexieo whieh was inclnded by Dr. Gray nnder Flaterium coulteri, nt whieh
I have separated as alove.

The eorolla is punctate-glandular within, not “sprinkled with adherent pollen
grains,” as originally described,
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The tollowing species aseribed to Ichinoeystis probably belong in
Echinopepon, but T only know them from descriptions and therefore
teave them in the old genus:

Fehinoeystis glutinosa Cogn.

Leliroeystis gemella Cogn.

Eehinocystis nunrieata Cogn,

Eehinocystis polycarpa Cogn.

Echinocystis arauncose Grisel.

Eeliiuocystis paniculata Cogn.

The following species referred to Eelhinopepon and Echinoeystis §
Lcehinopepon are to be exelided from Echinopepon:

Ecliinopepon bigelovii Wats, = Braundegew sp.

Eehiuwopepon pulmeri Wats, — Brawdegea sp.

FEehinopepon insulurvis Wats, — ascyaniling sp.

LEchinopepon parviflorus Wats, — Beandegea sp.

VASEVANTHUS,

The genus Vaseyunthns was first described by Professor Cogniaux,!
and was based upon a single species, V. rosei.  P'reviously, however,
Professor Cogniaux had deseribed an Echinoeystis under the name
. brandegei, for which he eonstructed the separate section Pseudo-
cchinopepon.  This speeies belongs more properly in the genus Vasey-
anthus, and 1 have no hesitaney in referring it there, 1 fear, however,
it is too near V. rosei, and have little doubt but it will eventually be
combined with it.

There is still anothier somewhat anomalous species that I should refer
here, viz, Hehinopepon insularis \Wats,

This species, while more Jike Ichinopepon than either ()t the above,
still differs from it in some important particndars.

The transfer ot these two species to Vaseyanthus will make Echinope-
pon a more consistent gemis,

The genus Vaseyanthns has a small globose firuit covered with short,
stift spines, capped with a cone-shaped caducous beak: its walls are
very thick; it s a single cell with two ovules and mostly one seed.
The genus is confined to Lower California amwd the adjacent islands,
The species with synonomy oud colleetions may be brought together as
follows:

Vaseyanthus rosei {‘ogn, Zoe, 1: 368, (. 77, 1891

Collected by Dr. E. Palmer near La Paz, Lower California, Jannary 20 to Febrnary
5, 1890 (No. 102) and at Cavmen Island, November 1 to 7, 1890 (No. 837).

The former specimen is the type (No, 560) and is deposited in the National Herba-
riim.

Vaseyanthus brandegei (C'ogn.) Rose, Felinocystisbrandegei Cogn. Proe. Cal. Acad.
ser. 2, 3: 59, 1840,

Collected by T 8. Brandegee, La Paz, Lower Calitornia, November 1, 1890, Dupli-

cate specintens ot the type (No.705) ave deposited i the National Herbavion,

VZoe, 11308,
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Vaseyanthus insularig, (Wats.) Ruse.  Echinopepon insularis Wats. I’'roc. Am. Acad.
24051, 1889,

Ouly known from Dr. Edward Palmer’s specitnen (No. 409) [rom San Pedro Martir
Istand, Lower California, 1887, A duplicate specimon of the type (No. 347) is depes-
ited in the National IHerbarium.

BRANDLGEA.

The genus Brandegea was established by Professor Cognianxin 189,
and was based upou two species from different genera,  One of them, 7',
bigelovii, has long been a puzzle, having previously been referred to 1
different genera. The genus, while apparently a valid one, should Le
made to include a number of outlying species which have been assigned
to several genera.

As I understand the genus the following species may be recognized :
Brandegea bigelovii (Wats,) Cogn. Proe. Cal, Acad. ser. 2, 3: 58, 1890,  Elaierizm

bigelovii Wats, 'roe, Am. Aead, 12:252, 1877, Ichinocystis bigelorii Cogn. in
DC. Monogr. Phan. 3:804, 1881. [echinopepon higelorii Wats, Proe. Am. Acad.
20:52, 1889,

The only United States speeimens are {rom the valley of the Lower Colarado,
where they were collocted by Dr. K. Palmerand J. M. Bigelow., We havea specimen
of Dr. Palmer’s plant (type No, 257) in the Natlonal Herbarinm.

The species has been collected in Lower California by Brandegee at Soledad (Janu-
ary 8, 1890) and San Gregorio (February 7, 1889).

In the Botany of California this species was referred ta Melothrin pendulal..; after-
wards Dr. Watson separated it as a new species of Elmterinm, and later he referred it
to Echinopepon, Professor Cloguianx fivst referred it to Echinocystis, hut afterwards
made it the type of this genus.

Brandegea monosperma, (Brandegee) Cogn, Proc, Cal, Aead. ser, 2, 3150 18N,
Tyetanthera monosperma Brandegee, Proc, Cal. Aead, ser. 2, 2: 159, 1880,

Collected by T, 8. Brandegee at Agna Dulee, Lower Californin in 1859 and per.
hiaps also by Paliner at La Paz in 1800 (No. L{l),

Brandegea palmeri (Wats.) Rose. FEchinopepon palmeri Wats, 'roc. A, Aead.
2152, 1889,

Only known from original speeimens collected Iy Dre. . Paler near Guaymas,
Mexico, 1887 (No, 301).

Duplicate type specimens (No. 316) are deposited iu the National Herbarinm.,
Brandegea parviflora Wats. Fchinveystis parrviflora Wats, Proe. Am. Aead. 17: 373,

1882, Lehinopepon parviflora Wats, Proe. Am, Aead, 21: 52, 1889,

Said to have been colleeted by W, G, Wright *“in the San Bernardino Mountaius,
California,” in 1880, Lut uot sinee collected. I have seen the type in the Gray
Herbarinm.

After 1 had made the above change in nmanuscript my attention was called hy My
samuel Parish to the ocenrrence of the combination Lrawdegea parviflora witlh tlho
aunthority ““Watson, in herl,” in Patterson’s checklist., ‘Thongh there o nomen
nudnm, the name shonld be retuined with Watson as anthor. T had examined the
type at Cambridge but had fonnd no reference to Mr, Watson's transfer, The cita-
tion should hiave been Watson ““in 1it.” rather than “in herb.”

The above quotation regarding the type locality is from Mr. Watson., In regand
to this as well as time of collection Mr. Parish has kindly (nrnished the following
note:

I collected the cuenrhit you ask me about in April, 1879, T rather think in com-

pany with Mr. Wright, at any rate at the same place.  It—the station—is wrongly
given by Dr, Watson (Proc. Amer, Acwd. 17: 373) as ““Sun Bernardino Mountains,”
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Mr. Wright and I both collected it in West ('anyon, on the Eastern or Desert hase
of the Nan Jacinto Mountains, near Palin Sprmgs, then called Agua Caliente. It
was 1ot seen in any ot’ the other eanyons of the neighborhood. The single speci-
men I then colleeted iy still in my herbarinm, The plant has a large Megarrhiza-
like root, and it grows in sheltered places nmong rocks,

Last spring I revisited Palm Springs, and oue of my principal objects was to col-
Ieet again this rarity. A very carelul search, however, failed to discover a trace of
it. The canyon in which it grew is a short oue, and as well as T can remember the
plant was not very abnndant, but I can hardly account for its apparent extinetion
at the type station. No donbt it may be found, sometime, in the little-explored
region of its growtl.

Brandegea minimus (Wats.) Rose.  Sicyos mininmus Wats. I’roe, Am. Acad. 23: 274.
1888,
(‘ollected by Mr. €', G. Pringle in the Sierra Madre, State of Chilimalina, October.
1887 (No. 1876), October 2, 1888 (Nu. 18715, Dr. Watson constructed a special see-
tion (lleterosicyos) for the species, hut it appears to be congenerie with the alove,

SPECIES OF OTHER GENERA.

Anodanthera pringlei Wats. I'roe. A, Aead. 25: 149, 1890,
(‘ollected by Mr. 1. W. Nelson near Huajuapan, State ol Oaxaea, altitude 1,810 to
2,116 meters, November 16, 1891 (No. 1971).
Ancdanthera roseana Cogu. Contr. Nat. 1Terl, 3: 317, 1893,
Colleeted by Dr, Edward Palmer weay Ymala, Angust 16 to 25, 1801 (No. 14:44).
Cayaponia dubia (Hook. & Arn.) Rose. dnguria dudia Hook., & Arn. Bot. Beech.
Voy. 202, 1830-40.  Bryonia attennata Hook. & Arn. Bot. Beech. Voy. 424, 1841,
Trianosperuta attenuale IHemsl Biol, Cent. Amer, 1: 486, 1880.  Cayaponia atten-
nata Coen.in DC. Monogr, 3: 769, 1881,
Collected by Dr. Edward Palmer near Acapuleo, March, 1895 (Nos. 499, 503).  The
tape o Bryonia altenuata, was collected by Sinclair at Acapunleo.

Corallocarpus emetocatharticus (Girosourdy) Cogn. Bull. S8oe. Bot. Belg. 30, pt.
1:279, 1891, Doyerea emetocathartica Grosonrdy, 11 Medico Bot. eriollo, 2:
388, 1864,
Low-climbing vine, hut specimen without leaves or frnit.
Collected by Dr. Edward Palmer near Acapnleo, Mareh, 1896 (No. 538).
The material whieh we have of this speecies is very poor and 1 am indebted to I’rof,
A. Cognianx of Verviers, Belgimu, for its determination.
I have since secen specimens collected by O G, P'ringle on limestone ledges, Las

Palias, State ot San Lnis Dotosi, April 27, 1891, altitnde 1,470 meters (No. 5763).

Cucurbita foetidissima Il. B. K. Nov. Gen. & Sp. 20123, 1RIT.

Collected by Mr. . W, Nelson, but exact locality not given (No, 3886); also by
Dr. Edward Palmer near Durango, June, 1896 (No. 218),

Cucurbita radicans Nand. Ann. Sei. Nat. ser. 5, 6: 8, 1866.

A low-elimbing plant.

An elegant species with tlowers 10 em. in diameter, the frnit small, nearly spher-
ical, 7.5 em. long. This wild gourd is ealled ‘“chicoyote.” The sceds are used in
making a cooling drink,

Collected by Dr, Edward Pahlmer near Acapuleo, Deecimber, 1891 (No. 183).  Also
obtained by Dr. 'almer at ('nliacan, Octoher 25 to Navember 18, 1891 (No. 1802), hut
with somewhat smaller flowers.  This latter specimen was determined by Professor
Cognianx.

Cyclanthera eremocarpa (Schaner) Cogn. Mem. Cour. Acad. Belg, 8vo, 28: 74, 1878,
Nieyos eremocarpa Schaner, Limnaea, 20: 722, 1817,
1 havo seen no named specimens of this species, and my identilication may be
wrong.
Colleeted by My, C. G, Pringle, 1836 (No. 6333).
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Cyclanthera langaei Cogn. Mem, Conr. Aead. Belz. 8vo, 28: 65, 1878,

Collected by Mr. €. G Pringle in wet eanyons, Rietra de Ran elipo, Ouxaea, alti-
tnde 2,952 meters, November 21, 1831 (No, 6047); also hy Mr. . W, Nelson near San
Cristobal, altitinde 2,206 to 2,567 meters, September 18, 1895 (Nos, 3133, 3137, 3154, 3231).
Cyclanthera micrantha (‘ogn. Contr. Nat. Herh. 3: 318, 1845,

Colleeted by Dr, Edward Palmer ab Ymalu, September 25 to Octoher 801891 (No.
1706).

The type (No.456) is in the National Herbarinm.

Cyclanthera ribiflora (Schlecht.) Cogu. Mem. Conr. Acad. Belg, Svo, D865, INTS,
Klateriwm ribiflornm Sehlecht. Linnaen, 71088, 1832,

Collected by Mr. C. G. Pringle on viver bhanks near Orizaba, Vera Craz, allitude
1,312 meters, Janary 18, 1895 (No. 6036).

Cyclantliera pringlei Robinson & Seaton, Proc. Ave Acad. 280106, 1803,

Collected hy Mr. C. G, P'ringle, 1896 (No. 6331).

We have a duplieate type (No. 302) of this species in the National Hevbarinm.
Elaterium ciliatum Cogn. Mem. Conr. Acad. Belg. Svo, 28:01,  IXTR,

Collected by Mr, 19 W, Nelson near Tuxtla, State of Chiapas, altitnde 790 to 921
meters, September 1, (895 (No, 3004.)

This species has not before heen reported from Mexicao,

Elaterium longisepalum Cogn. Contr. Nat. Ilerh. 35180 1805,
Collected by Dr. Edward Palmer at Lodiego, Oetoher 9 fo 15, 1831 (No. 1500).
The type (No.442) is in the National Herbarinne.
Luffa operculata (l..) Cogn. in Mart. FL. Bras, 6, pt. 4120 18780 Momordica oper
enlata 1., Syst.ed, 10: 1278, 1758-04,
Collected by Dr. Edward Paliner near Acapuleo, Maveh, 1895, No 51K,
Luffa operculata intermedia Cogu. Contr, Nat. [lerb. 1:550, 1895,

Collected by Dr. Edward Palmer ab Ymala, September 25 {o Ocloher X, 1841
(No. 1686).

This plant was determined by Professor Cognianx.

Melothria donnell-smithii Clogn. Bot. Gaz. 21:9. 1891,
Collected by Dr. Edward Palmer at Lodiego, October 8 to 15, 18 (No. 1601).
This plant was determined by Professor Cognians.

Melothria scabra Nand. Ann, Sei, Nat ser. 5,6: 10, 1866,

Collected by Dr. Edward Pahoer near Acapnleo, Maveh, [RO5 (No.H57).
Microsechium helleri (Peyr.) Cogn. in DU, Monogr. Phan. 3:910. 1881, Sieyos

helleri Peyr. Linnaea. 30: 56, 1856,

Colleeted by Mr. E. W, Nelson in the vieinity of Cevro San Felipe, altitude 3,117 to
3,620 meters, 18394 (No. 1059).

Momordica zeylanica Mill.  Dict. ed. 8: no. 3. 1768, Womerdica charantiv ablive-
riate Ser, in DC, Prodr, 3: 311, 1828,

A low-climbing plant, at lenst in cultivation; stem angled, pubernlent; leaves
deeply 3-lobed, crenate; the lateral lobes again lobed: the basge with hroad open
sinus; bliade somewhat pabernlent; tlowers solitary; peduncles witle minnte braets
(a line or two long).

Collected Ly Dr. Edward Palmer near Acapnleo, Mexico, Mareh. 1895 (No. hdi);
also by Dr. Palmer at Culiacan, Angnst 27 to September 15, 1891 (No. 1522),

This plant is the same as Wright's No. 1206 from Mazatlan, Mexico, which is re-
ferred as M. charautia abbreviata by Dr, B, L. Robinson.

The plant appears to me to be quite distinet from Momordica charantia, from whiech
it difiers in the shape and mueh smaller size of the friit, and in (he smaller leaves
and bracts as also in the sceds,

This form has o wide range, heing reported from many places in the Old World.
The only stations known n Mexico are the three named above.
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MISCELLANEOUS GENERA AND SPECIES.
PITTIERA.

The genus Pittiera, only recently (1891) established by Prof. A,
Cogniaunx, now contains four species, two of which appear here for the
first time, Of three of these species we have specimens in the National
Herbarium, one of them being a type, the other two dnplicate types,

The following species is now first described:

Pittiera parvifolia Cogn. & Rose, PLaTE V,

Toliis parvis, breviuseule petiolatis, tenniter membranaeeis, ovato-cordatis, indi-
visis, utrinque Iaevibus, primum bhrevissime puberulis demnm glabratis; calyce
brovissime et densinsenle glandnloso-puberulo, tubo angnste eylindrico superne satis
dilatato, lobis lineari-snbuliatis tubo mnlto brevioribus; corollae segmentis obovato-
oblongis, aentis; staminum tilamentis hasi paneipilosis. .

Rami graeillimi elongati, suleati, juniores petioli pedunculi cirrhique snbtiliter
pnbernli. Petiolus gracilis, 2 em. longns,  1Polia laete viridia, margine spinnloso-
denticulata, 2i-1 em. longa, 2-34 cm. lata; nervi laterales basilares trifureati, imnm
sinum marginantes.  Cirrhi robustinsenli, suleati, 4-5-1idi. Pedunculus mascnlns
satis graeilis, 11 em, longns.  Calyeis tnhns 18-19 mm, longns, ad medinm 3-4 mn.
et ad apicein cireiter 1 em. latns; lobi erecto-patuli, 6-7 mm. longi, 1 mm. lati.
Corolla tenuiter pnbernla, 22 mm. longa.  Staminnm filamenta filiformia, 12 mm.
longa; capitulnm antherarnm oblonguny, 10-11 mm. longum, | mm, erassum. Ilores
feminei et fruefns ignoti.

Gnatemala: I3, W. Nelson, No, 3532,

FXPLANATION OF Prare. — A tlowering branch; scale 3.

The following note has been kindly furnished me by Professor
Cognianx:

On doit anssi rapporter anx Pittiern le Cayaponia grandiflora Cognianx; Q'on il
resulte que co genre se compose actnellement des quatre especes snivantes:

1. Pittiera grandiilora Cogn. Cagaponia grandiflora Cogn. in DC, Monogr. Ihan.
3770, 1881,

Folia panlo latiora quam longa, indicisa, membranacea, pubescenti-geabra; ealyeis
lobi tnbe satis breviores; eorollae segmenta oblonga, obtusa: staminnm filamenta
basi dense villosa.—Yucatan; Guatemala ad Rio Samala prov, Retalhulen (Shanuon
n. 270).

2. Pittiera parvifolia Cogn. & Rose, supra,

{Type in the National Herbarium. ]

3. Pittiera longipedunculata (‘ogn.  Bull, See. Bot. Belg. 30, pt, 1:272, 1891,

IPolia fere acquilata quam longa, indivisa, tenuiter membranaeen, seabra; calycis
lobi tubo aequilongi vel vix hreviores: corollae segmenta ovata, acuta; staminom
filamenta basi pilosnla,—Costa Rica.

[Dnplieate type (No. 215) in the Nalional llerbarinm, ]

4. Pittiera trilobata Cogn. Dot. Gaz, 20:289. 1895,

Folia panlo longiora quam latagsplus minnsve trilobata, rigidiuseula, pubeseenti-
seabra; calycis lohi tubo longiores; corollae segmenta obovato-oblanga, acuta;
staminum filamenta basi pilosnla,—Guoatemala.

[Duplieate type (No. 215) in the National Herbarinm.)
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SCHIZOCARDPUM,

The genus Schizocarpmun is restricted to Mexico and Central America.
Only a single species is recorded in the Biologia Centrali-Americana,
The genus is now represented by the six following species, one of them
here first described:

Schizocarpum guatemalense Cogn. Bot. Gaz, 20:200. 1895,

We have a duplicate type of this species.

Schizocarpum palmeri Cogn. & Rose, Contr, Nat. 1Terh. 1: 160, 1801,

Collected by Dr. Edward Palmer at Ymala, September 25 to Octoher X, 1881 (No.
1693). These specimens contain mature fruit and show that it is veally 3-celled and
not 2-celled as oviginally deseribed.

We have the type of this species.

Schizocarpum liebmanmnii (‘ogn. in DC, Monogr, Phan, 3:3533. 1881,
Schizocarpum filiforme Schrad, Linnaea, 6, Lit, Ber.: 73, 1»31.

This rare species has recently been collected hy Rev. Lucins *, Smith on the Ran-
cho de Calderon, San Juan del Estado, altitnde 1,515 meters, November 4, 1831 (No.
302); also by Mr. I W. Nelson in the vieinity of La Parwla, altitnde 2,460 (o 2,797
meters, Augnst 19, 1894 (No. 998); also hy Mr. €. G. Pringle on dry blufls, Sierrs de
San Felipe, Oaxaca, altitude 2,303 meters, October 11, 1894 (No, 1,980),
Schizocarpum parviflorumm Robinson & Greenmau, Proe. Am. Acad. 29: 386,

1894,
We liave a duplicate type of this species.

Schizocarpum attenuatum Cogn. & Rose, sp. nov. Prate VI

A low-elimbing plant: yonnger hranelies angled, puliescent and with a few scat-
tering stift hairs; leaves ovate with a Lroad open sinus, 3-lobed, obtuse, dentien
laie, pnbernlent above and beneath, flowers axillary, solitary; pedicels of the male
tlower 37 mm. long, female 8 to 16 mim. long; sepals minute, tiliform; corolla yellow,
about 5 em. long, with a eylindrieal tube and long, attennate lobes; stamens 33
frait 3-angled, 3 to 6 em, Jong, tapering at hase, attennate above into aslender heak;
pubernlent, 3-celled, each cell divided into 2 rows of 2 to 3 secondary eells, each
1-seeded ; seeds fluttened, somewhat spatulate, 8 to 10 i, long, banded erosswise by
light and dark stripes.

Collected by Dr. Kdward Paliner at Acapuleo, October, 1884 (No, 12).

This well-inarked speeies differs from others of this genns in the attenuate lohes
of" the corolia.

Type in the National Herharinm.

EXPLANATION 07 P'LATE.—Fig. 1, flowering branch: lig 2, fruiting branel; fig. 3. fruit with ouler
covering removed: scale 3.

All these species are rarve in collections, but it will Lie seen from the
above that the National Herbarinm contains five of the six, four of
which are types.

SPECIES OF OTHER GENERA.

Roseanthus albiflorns Cogn. Conlr. Nat. Herb, 3: 578, {. 25, 1896,

The type of this species is in the National lerbarinm. The seed eame from Aea-
puleo, where it was collected by Dr. Edward Palmer in 1395,
Sicyos angulata 1.. Sp. 'L 2:1013.  1753.

Collected by Mr. I5. W. Nelson near San Cristobal, State of Chiapas, altitnde 2,303
to 2,803 meters, September 18, 1893 ( No. 314R).
Sicyos echinocystoides Cogn. Contr. Nat, erlh. 3: 319, 1395,

Collected by Dr. Edward Palmer at Tepic. Janaary 5 to Febroary 6, 1892 (No.
1891).

The type (No. 478) is in the National Herbarinm,
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A SYNOPSIS OF THE SPECIES OF HELIOCARPUS.

The genus Ielioearpns has been variously desceribed as having from
1 to 5 species. Hemsley listed 7 species in the Biologia, but two of
them are without specific name.  Bentham & Tlooker state that
there are 4 species; Durand says there are | or 1, while Dr. Sehumann,
who has recently studied this genus for Ingler & Prantl and had
previously elaborated it for the Flora Brasiliensis accepts but a single
species. My own study Teads me to think that there are from 15 to 2
species,  This number inelndes 6 species deseribed here for the first
time and 3 recent species desevibed by Dre. Watson, all Jargely based
on material not seen by others.  In my enumeration [ have recognized
all the speeies leretofore published, although 1 or 2 of them are
uncertain and may properly belong to synonomy. For instance | have
seen no plant which seems to answer quite to Il trichopodus. T can
easily make ont all the Mexican species, but there is still some coniu-
sion in the Central and Sonth American.  The type of the genuns is 1,
americanus, one of the ravest species of ally although mneh material
has been referred to it. 1 have not attempted to treat this genus
exhaustively hiere hut more as snggesting needed study.

The genus is divided nearly equally into two groups by the presence
of a stipe or its approximate or entire absence,

W Ntipe present, cdlongated and somewlat bristly.
+ Leaves uol appenduged at base,
++ Nepals unappendaged at tip,
1. Heliocarpus americanus .. Sp. PL 1: 148, 1753, Prari VIIL

This speeies was hased npon plate 16 of Hortus Cliffortianus.  The only plant whieli
T hiave seen in any of onr American herbaria which ot all approachesit is A, Fendler's
No. 1277 B (in Herb, Gray) from Venczuela (1851-5).

Prof. Sechumann states that the speeies was deseribed from speeimens grown Irom
seed sent {rom Mexico, although Linnaeus' fignre and deseription does not seem to
answer any plant which we have seen from that conntry.  Linnacns says the plant
is from the warmer parts of America, hut does not state ils habitat more definitely.
I have herve reprodnced from Hortus Cliflortianns the plate upon which f1, dwericanns
is based.

LEXPLANATION oF P'LATE.—TFig 1, Teaty branch: tig. 2, frait; digs. 3,4, lower; scale ahout 5 that of

original plate, where the tlawer is natural sizve,

2. Heliocarpus popayaneunsis . B K. Nov. Gen, & Spo 50316 182 Mo ameri-
eauns popayancesis Selnme in Marl, 'L Bras, 12, pt. 30 1420 1886,

T Liave not seen the type of this species, whieh eomes from Popayan, U, S, of
Colombia, int Mignel Bang's Bolivia plant (No. 1191) has heen distribnted nnder
this name and inswers the deseription fairly well. 1t inay be characterized as fol-
lows: Leaves large, the lower ones cordate at base, the smaller ones sometines
rounded at base, dark green and somewhat stellate above, very pale and densely
stellate beneath; inllorescence very miteh spreading, branching dichotomonsly,
denscly pubescent with hoth simple and stellate hairs; lowersin dense nodose clus-
ters on very short pedicels; sepals 4, 4 mm. long, couspienons, densely pubescent
withont, glabrous and uerved withing petals small: stamens 16 (in type ¢418-227);
ovary stipitate; fruit small, the hody about 1, in diameter, the marginal plumose
hairs abont the same Jength, the sides with shart aud slender haivs; stipe short for
the section, 4+ mui. long.
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The deseripiion of the finil is drawn from 1%, ¢, Lehimann’s No, 5502 from ‘“Colum-
bia et Lquador™ as seen in Herh, Donnell Smith,

This species has a peenliar spreading inflorescence with dense clusters of flowers
and appears (unite different from any of the other speeies. 1t was referred by Pro-
fesgor Schnmann as a variety of 1. americanns, but it appears to he specifieally
distinet.

3. Heliocarpus tomentosus Turez, DBull, Soe. Nat. Mosc. 31, pt, 1: 225, 1858,

A shrul or bush 1.8 to 7.5 meters high; leaves ovate, acuminate, rounded at base,
crenately toothed, 7.5 to 15 dm. long, becoming glabrate alove, densely stellate-
tomentose beneath; panieles large, bearing nnmerons flowers; pedicels hecoming
rellexeil; sepals 4, oblong, 5 mwm. long, obiuse; petals sliorter than thesepals; stamens
16; fruit densely pubescent and with o {ringe of plinnose hairs; body covered with
simple Tairs; stipe slender, pubescent and bearing a few plnmose bristles,

Woods and dry hills of Mirador, Vera Cruz, I5. W. Nelson, February, 180t (Nos. 70
and 119); near Orizaba, Vera (ruz, altitude 1.312 meters, (', (i, Pringle, January 17,
1895 (No. 6106).

This species originally e¢ane from near Mirador.

Approaching I, palineri but quite distinet,

4. Heliocarpus trichopodus Tnrez. Bull, Soe. Nat. Mose, [838, 1: 226, 1838,

The type of this apeecics, which comes from Galipan in the Provinee of Cara-
easany, Veneznela, T have not seen.  IHere may helong Fendler's No, 1297 (al least
specimens in lerb. Gray) also from Veneznela and colieeted in 1854-5.

e+ Sepels appendayed at lip.

5. Heliocarpus arborescens Seem,  Bot. Herald, 86, 1852,

Leaves with Tong petioles, Tong-acnuminate point and very soft deuse pubescence
beneath.

Not seen in Iruit.

I have seen in the Giray Herbarinm a specimen of Seeman’s which is probably a
part of the type. 1t came from Panama.

6. Heliocarpus polyandrus Wats. DProc. Am. Aecad, 21: 120, 1886,

This species hasnever been collected in frnit.,

The type wus obtained by Dr. 1. Palmer in sonthwestern Chilinakua in 1843 (No.
100). There is a duplicate type (No. 1221) in the National Herharinm. Dr. Palmer
also collected the speeies near Alamos, State of Sonora, in 1890 (No. 629).

7. Heliocarpus nodiflorus (Donnell Smith) Donnell Smith & Rose.  H. polyandrus
nodiflorus Donnell Smith, Bot. Gaz. 23:240. 1897,

Trees; branches with Dhoth simple aud stellate hairs, becoming glabrate; leaves
very large, even the upper ones 7 inches long, 6 inches hraad, hiroadly ovate, cordate
and somewhat obligue at hase, acuminate, with obinse and irregular serrations (the
Jower ones glandular) very dark and finely stellate above, very pale and densely
stellate beneath, perhaps becoming nearly glabrate in age.

Inflovescence a small panicle with pedicels or hranehes in nodose clusters, stellate-
pubescent; buds oblong, constricted at base, with appemlages at tip small net
spreading; sepals 5, with small appendages near the tip; petals small; stamens
abont 243 style 2-cleft at tip; fenit long-stipitate, the body 3 mni in diameter, the
margins fringed with plumose hairs, the sidesstelliate.  Besides a part of the type of
Mr. Smith's variety nodiflorus vepresented by Messrs. Heyde and Lux's plant {rom
Rio P’innla (No. 4329), we refer to this species the following colleetions:

E. W. Nelson’s plant from Guatemala, coileeted hetween Rodeo and Malaeatan,
altitnde 461 to 1,152 meters, Jannary 31, 1806 (No. 3712); L. Th. Heyde, Nas. 631 aml
658 from Guatemala, collected in 1802,

+ o+ Leaves appendaged at buse.

8. Heliocarpus appendiculatus Turcz. Bull. Soc. Nat. Mose, 1858, 1:225. 1858,
Leaves very large, broailly ovate, dark green, nearly glabrous above with a close
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reddish stellate pnhescence beneatlr; leaves rather thickish and strongly veined
heneath ;s (rait glohose, pubeseent on the sides,

The only speeimen of this speeies whicl hears this name is Capt. John Dounell
Smith’s (No. 1723) from Guatemala, thns distributed by Lim. Tt answers fairly well
the deseription and comes trom i point not far from the type loeality. This specics
has hicretofore only been known (rom the State of Tabasco, Mexico, where it was
obtained by Linden,

[ere also ] would refer the specimen collected by Ad, Tonduz in Talemania, Costa
Rien, iu Mareh, 1891 (No, 8i61).

oo Nlipe vory short or awanting.
— Pruit oblony.

9. Heliocarpus glanduliferus Rohinson iu herh,

A free; stems slightly hairy, morve or Jess densely elothed with reddish glands;
leaves ovate to ovate-oblong, entire, rounded or slightly eordate at basoe, acute or
aeimminate, densely and softly stellate beneath, darker and slighitly pubescent above,
serrate, the lower teeth espeeially glandnlar; intlorescence a small panicle with the
pedicels or branches in nodose ¢lusters; buds ablong, constrieted at base, with
appendages gt tip very prominent aund spreading; sepals 5, linear, 6 mm, long,
appendaged near the tip; petals shorvter than the sepals; stamens about 40; fruoit
sessile, oblong, the body 6 to 7 mm. long, the margin fringed with plumose hairs,
the sides wrinkled and nearly glahrons,

Collected by Sutton Hayes in monntains near Santa Maria, Guatemala, November,
1560, and since collected in the same eonntry hy Messrs, Heyde and Lux in 1892 near
Chupadero, aliitade 5,000 feed, and distribnted by Capt. Jolm Donnell Smith nnider
No. 30565 also by Mr, I, W. Nelson near Yijalon, State of Chiapas, November 21,
1801 (No. 3100); and by Ad. Toudnz, Rio Torres, 8. Franciseo de Gnadalnpe, Prov.
N Jose, Costa Rica, altitude 1L00O melters, December, 1893 (No. 8453),  While this
lIast plant is one of the numbers upon which . polyandras nodiflorus Donnell Smith?
is based, it is clearly distinet {rom the other nnmber as well as front the species
1. polyandrus.

In /1. glanduliferns the pnbeseenco of the hranches is composed wmostly if not
entirely of simple, somewhat evisped, hairs.  The upper sneficce of the leaves has
somewhat similar hairs, but often 2, sometimes 3 to 4-branched at base; the upper
snrface only a little davker than the lower, thoese of the branehes always rounded at
base and rarely if ever obligne. Tu all the above points, hesides in its very char-
acteristic frit, it ditfers from 1. nodiflorus.

Type in Herb. Gray and in National Herbariom,

v+ Prait orbicalar.
w+ Learves becoming nearly glabrate, scarcely if at «ll paler beneatl, mostly rounded at base.

10, Heliocarpus occidentalis Rose, sp. nov. Prare VI

A small tree 1.5 to 9 meters high, the trank 7.5 to 12.5 em. in diameter; leaves
lanecolate (o broadly ovate, ronnded at base, palmately 5 to T-nerved, long-
acuminate, somewhat regularly serrvate, with ohtuse teeth, thin, green and sowme-
what ronghened but becoming glabrate ahove: paler, more strongly veined, and
somewhat stellate beneatlr; flowers unknown; inflorescence a large spreading pani-
ele; pedicels 4 to 6 mm, long, jointed and breaking ofl’ near the base, with short
stellate pubescence; stipe none; truit 12 to 14 mm. long, ineluding the fringe of
plnniose hairs; the body orbicnlar, 3 mn in diameter, with rngose surfuce and
slightly stellate,

Collected hy Dr. 1. Palmer at Aeapuleo, Mexico, December 1 to 31, 1890 (No, 440),
and at Manzanillo, Mexieo (No. 9%6),

I Bot. Gaz. 23:240, 1897,
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Referred in Contributions from the National Herbarium, vol, 1, p. 310, to I,
tomenlosius.

Type in U. 8. National Herbarium.

EXPLANATION OF PLATE.—Fig. 1, fruiting panicle with leaves, scale 35 g, 20 (ruit, seale 13,

++ o Leares densely stellate-pubescent, expecially belme,
= Sepals nol appendeyged,
11. Heliocarpus nelsoni Rose, sp. nov.

A shrab 2.4 to 6 meters high; young parts senrty-pnbescent; lTeaves broadly ovate,
somewhat 3-lobed, slightly cordate at base, Tong-ncnminate, irregularly serate,
densely almost velvety-pubescent, densely stellate above, 10 to 15 em. long, 7.5 to 10
cm, broad ; intlirescence a compact leafy paniele; buds purplishj sepals 4 or 5, oblong,
4 mnw long, not appendaged at tip; fruit almost equally covered with plumose hairs;
stipe none.

This species is similarto [1. reticalates, but has the leaves less reticulated, sepals
not appendaged, ete.

Colleeted by E. W. Nelson on the dry hills in the Valley of Oaxaea, September 8,
1894 (No. 1213); also in the foot hilis on the west side of the Valley of Ouxaca, Sep-
tember 20, 1894 (No. 1485); also collected near Cuernavaca by Berlandier, October
20, 1827 (No. 100d), and near the same loeality hy Bourgean in 1865-66 (No. 1200).
The latter mmmber is referred to in the Biologia by My, 1Temsley under Heliocarpus,
but without specific name,

Type in United States National Herbaviam,

Sepuds appendayed.
i Lewves strongly veticulated benealh,
12. Heliocarpus reticulatus Rose, sp. nov. Prare 1IN,

Asmalltree; yonuger branches, leaves, and intflorescence densely stellate-pubescent;
leaves bLroadly ovate, more or less 3-lobed, cordate at base, acnninate, somewhat
irregnlarly serrate, strongly reticulated beneath, 7.5 to 15 em, long, 5 to 10 em. wide
on petioles, 2.5 to 5 em. long; inflovescence an open terminal pauicle, hnt in frnit
very compact; sepals 5, linear, 4 to 6 mm, long, with a small appendage near the
apex; petals sinall, 2 mm, long; stamens ahbout 20; fruit 10 mm. in diameter, inclnd-
ing the fringe ot plumose hairs, the sides with similar but short hairs; stipe wanting,

Collected by Mr. C. G. Pringle on the hills near Guadalajara, State of Jaliseo, in
November and December, 1888 (No. 1791 ), and distribnted as /. americanus vav,

This species resembles very much H. americanus in the shape of the leaves, it is
very nnlike it in its frnit, ete.

Type in United States National Herbarium.

ExvraNamioN oF Prare. Fig 1, fiowering panicle with leaves, seale 20 fig. 2, frait; g3, seed;
figs, 2 and 3, seale 11,

aa. Leaves not strongly reticulated beneath.
b. Shrubs, leares stellate on both sides.
c. I'ringe of fruit shovter and stowter than i the wextl, stamens 20, leaves broad.
13. Heliocarpus palmeri Wats. DProe. Ani Aead. 21: 120, 18X6.

Only known from type colleetion.

Type in Gray Herbarinm. Duplicatetype (No. 1226) in U. 8. National Herbarinm,
ce. Iringe of frait of slender bristles; stamens 16; leaves avale, warrower than in the last,
1L, Heliocarpus attenuatz Wats. Droc. Am. Acad. 21:420, 1886,

Type in Gray lierbarinm, duplicate type (No. 1223) in U. 8. National Herbarinn.

bb. Small trees; learves nearly glabrate abore, beneath with a pale close tomentim,
15. Heliocarpus pallidus Rose, sp. nov. Prare X.

Tree 3.6 to 7.5 meters high; young branches clothed with dense stellate hairs;
leaves simple or 3-lobed, more or less broadly ovate, 5 to 7.5 em. long, the petiole 2.5
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to 5 em, Jong, long-newminate, mostly ronnded at base, dark green and becoming
nearly glabrous above, very pale and covered with dense close tomentum beneath,
palmately 3 to 5-veined, somewhat irregnlarly serrate; intloreseence an open spread-
ing pauicle; buds elnb-shaped, densely stellate; sepals , Hinear, 6 mm. 1 ng, with a
small appendage near the apex; petals 1, minnte, 2 min, long; stamens aboul 20;
stipe none; fronit 10 mm. in dimeter, ineluding the (ringe of plinmose hairs; the
body orbieular, 2 mm. in dinmeter, densely stellate, and with a few seattered plumose
hairs,

(‘ollected by Dr. IS, Palmer near Acapnleo, 1804 (No. 157); ulso by Mr. 12, W, Nelson
between Copala and Juchitango, Guerrero, 'ebrnary 9, 1805 (No, 2208),

EXPLANATION OF PLATE. ~Fig. 1, lowering pauicle with leaves, scale 2; fig. 2, fruit; fig. 3, seed; tigs.
2aml 3, scale 11,

A SYNOPSIS OF THE SPECIES OF WIMMERIA.

The genus was established in 1831, two species, W. concolor and 1V,
discolor, being described. 1t was monographed by Radlkofer in 1873,
and the two species of Schlechtendal were inereased to six. The W,
confusa of Hemsley and the very recent species W, eyclocarpa bring
the number up to eight.  Of these eight species seven are Mexican.
Until 1885 the genus was entively unrepresented in the National Her-
barium.  We now lack but one of the Mexican species, this one ot the
original ones, W. discolor. The collections of Pringle, Palmer, and Nel-
son have just added three of the rarest species to onr colleetion.

The following key to the Mexican and Central American species, taken
Largely from Radlkeofer, will be found usetul in disentangling herbarinm
specimens:

§ Exparornus: fenit longer than broed, orate-ohlong, narrowly winged.
Wimmeria concolor Schlecht. Linnaea, 6:125, 1831,

This species is represented in the National Herbarimm by Mr. Pringle’s No. 3706
trom San Lais Potosi (1891).
Wimmeria discolor Schlecht.  Linnaea, 612X, 1831,

I do not know this speeies. 1t mnst be near the above, The type was collected
at Papantla, State of Vera Cruz,

S Expovrorivs: frail shorter thaw broad, siborbicelar, broadly winged,

» Leares pubescent,
< Learves large, thin, serrulute.
Wimmeria cyclocarpa Radik.  Bot, Gaz, [Nz 1800, 1803,
We have duplicates of the type which were distributed by Cipt. Jolim Donnell
Smith.

~ « Leaves small, thickish.
w Blade of lea) glabrous or becoming glabrate but with the petiole (us wre the peduncles
and young hranches) puberulent, crenate: anthers obtuse.
Wimmeria confusa Hemsl. Diag. L Nov. fuse. 116, INT8,
‘T'his speeies is represented in the National Herbarvinm by the following specimens:
Dr. Palmer’s Nos. 261 and 262 from sonthwestern Chihualina (1585): Ne. 368 from
Jalisco (18%G): No. 6% from Alamos (1890), and No. 1545 from Lodiego (1891),

v 4+ Blade of leaf pubescent on botk sides, cutirve or scrvulale, smatler thaw the last;
authers apicnlale,

Wimmeria pubescens Radlk. Nitzh. Matli. Phys. Akad, Muench, 8: 378, 1878,
Shrub 2.1 to 3 meters high; authers broadly ovate, shortly acuminate.
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Colfected by Mr. €. G. Pringle on calearcous hills, Tehnacan, State of Pnebla,
1895 (No. 6289); and by Mr. 1. W. Nelson near Nenton, Guatemala, altitnde $12
meters, December 13, 1895 (No. 3322). This species has only heen known before
from the specimens of Lichmann from Consoquitla.  Mr, Nelson obtained excellent
fruiting specimens which answer the deseription except that the leaves arenot quite
8o long.  On the other hand Mr. Pringle’s plants, which are only in flower, have the
longer leaves, but none of them ars ohovate. I have little hesitaney, however, in
referring both specimens as ahove. The species is new to the National Herbarinm,

« o+ Leares large, glabrous.
« Leaves with laleval werves ivdistinel, obtuse, scareely seeedle.
Wimmeria pallida Radlk. in part.

A spreading shrah 24 dwm. high; leaves lanecolate, obtuse, with slender cuneate
base, 5 to 8.7 cm. long, 2.5 to 5 cm. broad, peticles sleuder; frait broader than long,
20 to 30 mm. broad.

Collected by Dr. Edward Paliner near Acapnleo, November, 1894 (No. 120y, Wine-
meria confusa was so called beenuse it had been confused with I, coneolor and so
fignred in Hooker's Icones. It was named in 1878 hy Mr. Hemsley, who based it
upon lHartweg's plant; the same year Radlkofer described his I pallida, basing
it in part wpon Hartweg's specimens as tignred in Hooker's Teones, but also referrving
it to specimens colleeted by Haenke (perbaps at Aeapuleo) and Liebmann.  In the
Biologia this species is referred to H'. confuse and the confusion continned. Pal
mer’s specimens I think belong to a ditferent species from Hartweg's and I propose
to retain for them Radlkofer's name of I pallida. ‘The two speeies as thos sepu-
rated are very distinet both in fruit and foliage.

+~ + Leaves with lateral nerves morve prominewnd, long-petioled, fincty and regelarly
serrale,
Wimmeria persifolia Radlk. Sitzb. Math. Phys. Akad, Muench, 8: 379, IX7R,

Shrnb 4.6 meters high.

Collected by Mr. (. G. Pringle at Cuernavaen, 1895 (No. 6210).  This spoeeies, like
the above, is only known from Lichmann’s collection. It was collected at Ejntla,
State of Oaxaca.

The above specimen seems properly referred, although the truit i3 not so large as
described, The species is new to the National Herbarinm.

A SYNOPSIS OF THE AMERICAN SPECIES OF HERMANNIA.

The genus Hermannia in the first volume ol the Biologia Centrali-
Amwmericana is represented by o single species (/. terana). The rarve
. inflata, redeseribed below, was overlooked, while two other species
have recently been deseribed.  The genus is a large one, but is almost
wholly South African. The four species here referred to are the only
ones known on the American continent.

The following key will be of aid iu determining onr American mate-
rial.

+ Calyr much infloled.
Hermannia inflata Link & Otto, Ie. 'L Rev. 55, t, 28, 1828,

This species has heen rare in eollections and was entirely wanting in the National
Herbarium—in faet its publication has heen overlooked by many.  Dr. Gray thought
it was simply a manuseript name,  Mr. Hemsley omitted it from the first volmme ot
the Biologin Centrali-Amerieana, while the writer was at first inelined to consider
Mr. Nelsow’s plant a new species. My specimens may be described as follows:

Shraly, 12 to 18 din. high; branches densely stellato-tomentose: leaves ovate, 3.7
cm. or less long, ohtuse, with broad cuneate base, 3.7 cm. Jong: petioles short; stip-
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ules linear-lanceolate; flowers in leafy racemes, on short peduncles: calyx intlated,
strongly veined, purplisl, 3 lines high with broadly ovate lohes; petals 5, distinct,
purple, nearly orhicular, tapering at base into i slender elaw with strougly incurved
marging; stinmens 5, opposite the petals; filaments broad with eiliate margins; anther
cells ciliate with acunminate tips; styles 5, distiuet; earpels densely stellate, but the
crest not armed; cells b, ench S-seeded.

Collected by Mr, E. W. Nelsun, on dry hills in the valley o Oaxaca, September 8,
1894 (No. 1216); also by Mr. C. G. Pringle on limestone ledges of Monte Alhan, alti-
tude 1,906 meters, 1804 (No, 1798) ; also by Thomas Coulter near Zimapan (No. 802).
The Intter two specimens were seen in the Gray Herbarium,

<+ Calyr not inflated,

« Letals reflexed or spreading ; stamens wholly erserted, filaments nwearly wanting,
authers clongated and connirvent; crestof carpels armed with long, glochidiale spines.

Hermanuyia palmeri Vasey & Rose, Contr. Nat. Tlerh. 1: 67, 1890,

SPECIMENS EXAMINED,
Lower (‘alifornia:
La Paz, Dr. Edward Palwer, Jununary 20, February 5, 1800 (No., 20);
Todos Santos, T. 8. Brandegee, January 22, 1860.
The type specimens of this species are in the National Herbarium,

+ = Pelals at most spreading ; stamens not wholly erserted; filaments distinel, anthers
short, not connivent; crest of carpels not avmed with lonyg, glochidiate spincs.
++ Flowers yellow, minule; crest of carpels dentate or with very shorvt spines,

Hermannia pauciflora Wats. Proc. Am. Aead. I7: 368, 1882,

SPRECIMENS EXAMINED,
Mexico:
Guaymas, Dr. Edward Pabmer, 1857 (No. 227) 3
Arizona:
Sauta Catalina Monntains, (. Pringle, April 11, 18R] (No, 3H);
Sierra Tueson, (% (1. Pringle, April 28 1881,
South side of Santa Catalina Mountains, J. (7. Lemumon, August, 1883 (No, 3669).

++ v+ Flowers yellow, twice the size of the last ; crest of earpels lined with rather pectinate
hristles,

Hermannia texana Gray, Gen, Hlustr, 20 881, 235, 1849,

SPECIMENS EXAMINED.
Mexico:
Nuevo Leon, Monterey, (. (i, Pringle, June, 1888 (No. 1926)
Monterey, Chas. . Dodge, May 1801 (No. 135);
Coahuila and Nuevo Leon, Dr. Edward Palmer, February to October, 1830 (No. 113).
New Mexico:
, O gl 1R51 (No, 902),

Texas:

, I Lindheimer, 1816 (Nos, 356 & 357) and 1817 (No.H8H);
Valley of the Rio Grande, /. M. Bigelow (No, 119);

Canyon of Sabinal, J. Reverclion, June (No. 108);

Pena, Duval Connty, (7. (', Nealley, 1889 (No. 5916);

Western part, C. IMright, October, 849 (No, 67),

A SYNOPSIS OF DRYMARIA NODOSA AND ITS ALLIES.

Two of our thin, linear-leaved species of Drynuwia, 0. nodosa and
D.tenella, have been more or less confused in our collections. My study
of the group in the light of recent collections and a comparison of both
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types seems to warrant the separation from each of at least oue species,
My understanding of these four species is expressed in the following
key, to which I have added a list of the various speeimens examined,
The collections studied were the Gray and National herbaria,

* Stems not glabrons; sepuls lanceolate ; acuminate, strongly J-nerved ; eapsule wiich
shorter than the ealyr,
+ Stems glandnlar-pubescent ; petals longer than sepals; lewves narrow-chenneled ; of morve
northern range.

Drymaria nodosa Engelnt. L Fendl. 12, 1819,

SPECIMENS EXAMINED,
Mexieo:
Ntate of Chilmalna, near Chihwahna, . 6. Pringle (No. 581) October, 1883, and
(No. 716) October 15, 1886 ; also hase of Sierra Madre (No. 1195), September 20,
1807 also at Cosiquiriaehi, Dr. Wislizenns, Jnne and July.
State of Nonora, Los Pinltos, C. 1", Hartman (No.138), Oetober, 1800,

+ +~ Stems pubescent, varvely if ever glandular; often glabrate; petals shorter than lhe
sepals; leaves flat; of different habit end more southern range.
Drymaria gracillima (Hemsl.) Rose; D). nodosa (?) gracillima Hemsl, Diag. 'L Nov,
2:22, 1879,

Althongh this form secms to be separable ax a speeies from 1. nodosa, Tshonld state
that no two hotanists have seemed to agree as to its position,  Dr. Gray, who first
pnblished upon it, says:

Ivonr this [ D, nodosa] No. 697 of Coulter's Mexican colleetion seareely differs exeept
that the plant is less diftuse, the leaves nearly flat, the alar pedicels shorter, anl
the petals smaller,—ditlerences which are likely to arise from station,

Englemann, who deseribed a ninnber of speeies in this genns hesides D, nodosa,
eonsidered it 1 good species, naming it after T. Conlter, althongh his name wus nev r
pnblished, - He says of it:

A small annual a few inches high, nearly related to D, wodosa bhut well distin-
anislied by the erect growth, by the shorter ilat linear (or almost linear-limecolate)
leaves, short pedieels, and inelosed petals,

My, Hemsley has followed an intermediate conrse, deseribing it as a variety of
D. nodoxa.

SPECIMENS EXAMINKD,
Mexico:
Ntate of San Luis Potosi, Parry & Paliner (No.60), I8TR, types LiroJ. G Sehaffuer
(No. [10), 1876, ut least in part and No. 5 at least in part.
Real (el Monte, Sierra de Agnseo, altitnde 2,500 wmeters, in gravelly xsoil,
T. Coulter (No. 697
Locality not given, C. ¢i. Pringle, September X, 1806 (No. 1%2).
State of Durango, Durango, Dr. Edward DPeliner, April to November, 1896
(No. 912),
+ xSlems glahrous; sepals orale, obluse, wol strongly 3-nevrved; capsule scarcely shorter
or longer than the calyr.
+ Internodes much longer than the leaves; bracts often longer than the pedicels; sepals
obtuse, clearly 3-nerved i pelals shorter than the calye: capsule as long as the calyr,

Drymaria tenella Gray, P 'endl. 12, 1849,

SPECIMENS EXAMINED,
Mexico:
State of Chilimahua, hase of Sierra Madre, €, ;. Pringle (No. 1191), September
21, 1887, and near Chihuahna (No. 531), Cetober 2, 183%5, and (No, 6180) 1897,



Centr. Nat. Herb., Vol V. PLATE XI

ABUTILON BAKERIANUM Rose.



133

New Mexico:
Pinos Altos Mountains, L. L. Greene (No. 332), Reptember 8, 18805 4. Feadler (No.
Sh), 1847 also O Fright (No. 868), 1851,
Colorado:
Dr. Hayden, 1864,

=+ Internodes slightly longer than the leaves; bracls always shorter than the pedicels ;
calyr aliways shorter than the pedicels; sepals vounded at aper, faintly J-nerved; petals
much longer than the calyx; capsule longer than the calyx.

Drymaria confusa RRose, sp. nov.

Small glabrous annnal, 5 to 7.5 em. high, scareely brancling at base; radieal
leaves small, orbieular, 4 to 6 mu. long inclnding the slender petiole; stem leaves
linear, a little shorter than the internodes; pedicels sometimes 8 mm. long, nearly
always twice longer thau the ecalyx; sepals ohlong, obtuse, scarions-margined;
faintly 3-uerved, petals longer than the calyx, deeply 2-parted.

Collected by Dr. Edward Palmer in Mmtlnn stern Chilinalima in 1885 (No. 59).

This species is near D, teaella, but of somewhat ditlerent habit, with longer pedi-
cels, fuinter nerves, somewhat ditterently shaped sepals, and Inn"u ]wtlo]m

Distributed and listed’ by Dr. Watson as D). fenella. 1856,

DESCRIPTIONS OF MISCELLANEQUS NEW SPECIES.

Abutilon bakerianum Rose, sp. nov. Prate XI,

Small tree, 45 to 60 dm. high; branches, ealyx, and yonng leaves with reddish stel-
late pubescence; leaves hroadly ovate, cordate at base, acmminate, palmately 7 to
O-nerved, 10 to 12.5 em. loug, &7 to 12.5 em. broad, green and somewhat stellate-
pubeseent above, paler, nore reticulate and stellate beneath; margin slightly undu-
late; petioles 3.7 to 6.2 e, Jong, pednneles 2 to 3 in the axils of the upper leaves,
3.7 to 10 em. long, artienlated abont 12 mni below the apex; calyx 8 mumn, or less
long, cleft to the middle; labes 3 or 5, ovate, acute; corolla light yellow, 7.5 em. in
diameter; petals oblique, notehed or sometimes cleft nearly to the hase, nearly gla-
brous; stawinal tube short; styles 12, as long as stamens, glabrons; fruit in our
specimens imrmature, stellate-pnheseent; carpels obtuse.

Collected by Mr. C. G, Pringle in the Tomellin eanyon, Stute of Oaxaca, Mexico,
altitnde 3,500 feet, Deeember 1, 1803 (No. 6278).  This species must be near .1, macran-
thum Peyr.? if not really that species. ‘I'ho name A macranthum can not he used lieve,
however, being preoccupied by a South American species; otherwise I should eer-
tainly have adopted it. Whether it shall prove to be Peyritseh’s plant or an nnde-
seriberl one, the above new name will hold. 1t is a pleasnre to be able to dedicate
snch a handsome species to Mr. B G Buker, for without his caretul monograph ot
this genns the determination of the species would have been ahinnst a hopeless task,

Our plant comes near . discolor? Baker fil. and _1. notolophinm* Gray (both fonnded
upon Berlandier’s 2163), but is apparently different. From the deseription, it difters
especially in its mueh smaller calyx. I have not scen the type of either, but Mr. J
M. Greenman has kindly compared my specimens with the type specimens of the lat-
ter now in the Gray lerbarinm, T quote the following from his letter of April 11,
1896 :

Having compared P’ringle’s No, 6278 Abntilon with the type sheets of Abutiton noto
lophinm (;r.ty, I would say that it ditfers from that specics in the size of the calyx,
in thie lobing of the same, in the mueh shorter stimineal tnbe, in the cor rpspomlmg]\'

shorter sty]os, and finally in the more slender and somewhat more numerons pedi-
cels. I do not believe it referable to 1. motolophivm Gray. In conneetion with

I Proe. Am, Acad. 21: 117, 186,
2 Linnaca, 50: 50, 1859,

s Jonrn, Bot. 31: 73, 1803,

* Proe. Am, Acad.5: 175, 1861,

435—No. 3—3
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T'ringle’s No. 6278, may I call your attention to Bourgean's No. 2120 and also Gliies-
breght’s No. 864, These wre two unnamed species in the Gray Herbarinm, and if not

the same as Pringle’s No, 6278, certainly stand very near.

EXI'LANATION OF PLATE.—Fig. 1, owering branch; fig. 2. petal; fig. 3. section of ovary. showing
also styles and stamens; fig. 4, immatnre frnit; scale of all §.
Abutilon nelsoni Rose, sp. nov. Prarte Xli.

Shrub 6 to 18 feet high; yonng branches, petioles, young leaves, cte., densely cov-
ered with a coarse reddish seurfy stellate pnbescence; leaves very large; stipnles
ovate, 10 to 12 mm. long, deciduouns; petiole 2.5 to 10 em. long, blade hroadly ovate
to orbienlar, 25 em. or less long, 22.5 ecm. or less broad, deeply cordate at base,
entire, acuwminate, strongly veined beueath, tinely and densely stellate-puheseent
on both sides; flowers 1 or2 in the axils of the upper leaves, very large, 10 to 12.5
dm. in diameter; peduncle 15 em. or less long; calyx 37 mnu. long, 5-lobed; sepals
oblong, rounded and apicnlate at apex, nearly one inch long, with short dense
pubescence within, and with long, lanate stellate hairs without; petals a dark or
orange yellow, 5 to 6.2 em. broad, nearly orbicular, slightly obligue, becoming re-
flexed; stamen tube slender, conical; styles abont 24, slightly longer than the
stamens; carpelsnot seen.  This speeies which ix one of the largest, if not the largest,
of the genns was eollected by Mr. 12, W, Nelson in Guatemala, December 18, 1895 (No.
3562). It belongs wear _f. macrantlion St. Hil. (not Peyr,) possessing the same
remarkable ealyx, but with entire leaves, larger stipules, and diflerently colored
petals, as well as other important differenecs,

Mr. Greenman of the Gray Herbarinwm writes me that they have nothing like it
there,

EXPLANATION OF PLATE.—Flowering hrineh with leaves, seale 3,

Asimina foetida Rose, =p. nov,

A small shrub, 15 to 24 dm. high; yonng wood pnbescent, old wood glabrate;
leaves oblong, 10 to 20 em. long, 3.7 to 7.5 em. wide, obtnse or shortly aruminate,
rounded at base, pubescent above or becoming glabrate in age. densely and softly
pubescent beneath: petioles short, 2 to 6 mm. long, flowers solitary ; peduncle about
18 mim. long, with an oblong, obtuse bract 6 to 14 mm. long; sepals 3, 12 mm. long,
obtuse, densely pubescent; petals 6 to 9, very lurge 7.5 to 125 ew. long, oblong,
obtuse, pubescent, brown in color; carpels (immatnre) 18 or more, stipitate, ohlong,
obtuse, 5 cu. long; seeds in two rows, flattened, 18 mnu long.  The flowers have a
very offensive odor, much resembling that of carrion.

Colleeted by Dr. Edward Palmer near Acapuleo, December, 1894 (No. 18Y), with
fruit, and Febrnavy, 1805 (No. 394), in flower. Ilere I am inclined to refer Marens
E. Jones’s No, 2024 from near the city of Colima, collected Jnly 2, 1892, although
the tlowers and bracts are larger and the leaves more pulescent,

This species is remarkable for its extreniely large lowers, some of which measure
12,5 em. in diameter.

Brongniartia suberea Rose, sp. nov, Prare XIIIL

An upright shirnb, 24 to 36 dm. high; the smaller branches often with 6 to 7 thin
bigh ridges of cork; yonnger parts of stem, petiole, and pedunele pibescent; leaves
alternate; stipules caducous, not scen hnt probably not large: leaflets 5, ovate to
ovate-oblong, 2.5 to 5 em. long, 12 to 30 wm. broad, rounded at hase, ronnded or
acute at apex, apienlate, green and glabrous above, paler and somewhat pubescent
beneath; tlowers axillary, solitary and large; peduncle slender, 6 to 16 mm. lony,
pubeseent; calyx nearly glabrous, somewhat 2-lipped: the lower lip deeply 3-cleft;
the npper broader and simply notehed or retuse; margins of sepals pubescent; corolla
rather large, brownish or “eherry color with seal brown lines:” banner very large,
broadly oblong, 14 mm. long, retnse; pods glabrous, oblong or somewhat broader
above, tapering at base into a <hort stipe, obtuse or acutish, 37 mm. long, 16 to
18 . broad, 3 to 6-seeded; seeds oblong, 8 mm. long, light brown.

Collected near Acapnlco, Mexico, by Dr. F.. Palmer, December, 1894 (No. 178),
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This species is very distinet from any other of this genus with which
I am familiar, The excessive development ot cork on some of the
vounger branehes is very peculiar.  Dr. Palmer states that this cork
soot disappears aud is not fonnd on the older wood.

FXPLANATION oF PraTe.—Fig. 1, lowering branchlet; fig, 2, pod; fig. 3, a part
of pod showing seeds; fig. 4, a branch showing corky wings; scale of all 3.
Calliandra bijuga Rose, sp. nov,

A tree with wide-spreading top and trunk 20 to 22.5 em, in diam-
eter; branches with light gray bark, pubesceut, soon becoming
glabrate; stipules ovate, acute; petiole wanting or only 12 mm.
long; rachis very short; pinnac2pairs; leaflets 9 to 12 pairs, oblong,
12 mm. long, acute, glabrons or nearly so, somewlhat coriaceous,
shining above, paler beneath: pednncles axillary, single or in twos,
2.5 en long; tlowers capitate, sessile; calyx 2 mm. long, glabrons,
hardly striate; carpels 6 mun, long: stamens 3.7 em. long, bright
erimson; pod 10 em. Jong, 12 nn, wide, somewhat puberulent, acnte,
cuncate at base, with very thick margins. ’

In bottom lands at Acapuleo; collected by Dr. Edward I'aliner
November, 1894 (No, 13%).

A very handsome species, the crowded pinnae pecenliar.  This spe-

cies belongs to the section Nitidae and the subsection Pancijugae.

Calliandra peninsularis Rose, sp. nov,

Pinnae always 6 pairs, leatlets about 20 pairs; the leatlets 4 to 6
i, long, midvein cecentrice, a little pnbescent, acute; peduncle 3.7
to 5 e long, with numerous flowers; calyx less than 2 mm. long;
petals 6 mm, long: pods 6.2 to 8.7 . long, considerably tapering at
base, with thick margins aml a little pubernlent.

Only a single specimen collected, growing in a garden at La Paz.
It is called - tabardillo,” Ly which name yellow fever was known to
the Indians. The root of this plaut is now nsed by the people of this
region ag a remedy for fevers,

Colleeted by Dr, Edward Palmer, January 20 to February 5, 1890
(No, 22y,

This is Calliandra sp. of the Contributions, Yol. I, p. 69. It belongs
to Benthain's series Nitidue, near €. Californica.

Cassia nelsoni Ruose, sp. nov, Fireure 1.
Shirub 8 to 4.5 meters high, glabrous; young branches clothed with
areddish pubescence; leaflets 4 to 7 pairs, very
unequal, obovate, the larger ones 2.5 to 5 cm.
long, obtuse, pubescent Dbeneath, glabrous
and shining above; rachis pnbescent, bearing
usnally a glabrons slender gland between the
Jower pair of leatlets, rarely also between the
second  pair; stipules seta-
ceons, deeiduons, 12 mm,
long: tlowers few in terminal
clusters, very large, 6.2 cm.
broad; pedicels and buds
densely reddish-pubescent;
sepuals broad, somewhat un-
equal. 6to 10 mm. long, nearly
glabrate; petals oblong, 25 to
30 mm, long, very pubescent

F16. 1.—a, Legunie of Cassia nclsoni, xeale 23 b, ¢, forms of leatlets, ’ )
natural size. on the veins; fertile stamens
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7, dehiscing by terminal pores, glabrous; ovary pubescent ; legume (immatnre) hecom-
ing glabrate, 12.5 to 15 em.long, 6 to 8 mm. wide, strongly tlattened, artieulated;
stipe 10 mum. long,

Collected by 1&. W, Nelson between San Geronimo and La Venta, State of (Oaxaca,
July 13, 1895 (No. 2783), and also along road from Ocuilapa to Tuxtla, State of Chia-
pas, altitude 2,100 to 3,000 feet, Angust 29, 1895 (No. 3069); also by Mr. C, G, Pringle
nn lava beds near Cnernavaca, June 23, 1896 (No. 6340).

This species must be near the Brazilian C. hypolenca Mart.

Cologania procumbens Knnth, Mimoses, 205, t. 57. 1819,

Collected by Mr. 1. W, Nelson hetween Guichoeovi and Lagunuas, State of Oaxaca,
altitude 187 to 289 meters, June 27, 1896 (No. 2750).

We have the following other specimens in the National lerbarium from Guate-
mala: Enrique Th. ITeyde’s Nos. 131 and 582, 1892 1I. von Tiirckhieim’s No. 1119 (1888},
from Santa Rosa, and W, €. Shannon’s No. 4705 from Department of (inatewala, all
in John Donnell Smith’s distributions, in which the last two were seut ont as (alac-
tia marginalis, determ. Micleli.

Pringle’s No. 4401 (1893) from Jalisco, also referred to the above, seems to beloug to
another species, differing from C. procumbens in that the puliescence of stem and
petiole is ereet instead of reflexed, the leaves much more elongated, and the flowers
smaller. The species appears to be new and I would name and charaeterize it as
below.

Cologania erecta Rose, sp. nov.

Stews from a woody hase, erect, 7.5 to 15 e high, with rather close, erect puhes-
cence; leaflets clongated, 10 to 15 em. long, 4 to 8 mm, wide, rounded at base, some-
what tapering toward apex, hut with obtuse apiculate tip; ealvx 4 mm. long; pod
2.5 to 3.7 em. long, 3 nun, wide, pubescent.

(ollected by Mr. C, (i. Pringle on rocky hills near Guadalajara, June 21, 1893
(No.4401).

Combretum palmeri Rose, sp. nov.

A high-climbing woody vine; branchlets opposite or alternate, clothed with a
short velvety pubescence, subtended by short straight spines; leaves opposite,
oblong, obtuse, truneate or rounded at base, 5 to 6.2 em. long, glabrous above, paler
and pubescent beneath, especially along the veins, becoming glabrate; petiolesshort
but distinet; intfloreseence paniculate, more ov less pubescent; spikes slender,
loosely flowered; hracts setaceous shorter than the glabrous ovary; calyx turbinate,
glabrous without, 5-toothed, thin; tecth shorter than the tube: petals ‘“ white” or
yvellow, short, oblong, 2 mm. long, obtuse, inserted at the top of calyx tube, alter-
nate with the lobes; stamens 10, long-exserted, glabrous; 5 inserted with the petals,
5 near the middle of the calyx tube; ovary 1-celled, 5 to 8-ovuled; fruit l-seeded,
12 mm. long, with 5 thin equal wings.

Very conmmon in bottom lands; colleeted by Dr, Edward Palmer near Acapulco.
February, 1895 (No. 396).

This species differs from all onr American species in heing thorny. Dr. Palmer
states that it grows over the tallest trees about Acapuleo, and that the lowers are
white and as sweet-scented as apple blossoms.

Crotalaria filifolia Rose, sp. nov. I'ate XIV,

Perhaps annual, 6 to 12 dm. high, nsually several stems in a elump, somewhat
branching above, green and nearly glahrons; leaves oun petioles 12 to 18 mm. long;
stipules small; leaflets 3, linear, elongated, 2.5 to 5 ¢ long, acute, slightly pubes-
cent; raccemes slender, few-flowered (6 to 15), opposite the leaves and much longer
(10 to 20 cm. long); bracts small, lincar; pedicels slender, 6 to 8 mm. long, at flirst
erect, but reflexed in fruit; sepals narrow, acute, 4 mm. long; corolla emall, yellow
often tinged with purple; bannerorbienlar; keel strongly curved, acuminate, margins
shghtly ciliate ; wings munch shorter than the keel, obtuse, ciliate on margins; imma-
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ture pod with dense grayish pubescence, more or less purplish like the calyx, pedi-
cels, and braets.

Collected by Mr. . (¢, Pringle on lava beds near Cuernavaca, September 15, 1896
(No. 6333).

EXPLANATION OF PLATE.—A branch showing leaves, pods, and flowers; scale .
Cuphea (Diploptychia) empetrifolia Rose, sp. nov,

Stems waody; branchies somewhat pubescent; leaves small, 10 to 12 mm. long,
linear and narrowly oblong, glabrous and shining above; calyx purplish, 16 mm.
long, strongly gibbouns at base, slightly enlarged npwards, hispid without, a large
yellow gland ( 2) near the insertion of each dorsal petal and prominent vidges within,
almost snrronnding the ovary and style; ridges glabrous; dorsal petals 2, purple,
oblong, & mm. long, rounded at apex, slightly stalked; ventral petals 4, minute, 2
i, long, oblong; stamens 11, exserted, glabrous thronghout; ovary glabrous, about
20-ovuled; gland dorsal, ehanueled on the back, reflexed.

Colleeted by Mr. E. W, Nelson on the top of the Sierra Madre near Chilpancingo,
altitude 2,650 to 3,000 meters, December 24, 1891 (No. 2199).

This speeies is near €. hookeriana, but has very difterent foliage, tlowers, ete.
Cuphea (Diploptychia) nelsoni Rose, sp. nov. Prate XV,

A shrub 9 to 15 dm. high with many long, slender, purplish branches, strongly
hirsnte; leaves opposite, lanceolate to hroadly ovate, slightly tapering at base, acnte
orshortly acuminate, seabrons above, hispid on both edges, paler and strongly veined
beueath, 2.5 to 5 em. long including the slender petiole (4 to 10 nm. long), 12 to 28
mm. wide; flowers solitary; calyx 20 to 28 mm. long, slightly gibbous at hase,
thickly covered with stift purplish hairs, glabrous within, and with two narrow
ridges extending to the base; petals 2, dorsal, large, 8 to 10 m. long, deep scarlet;
stamens 11, exserted, glabrous; gland dorsal, horizontal; ovules 10,

Collected by Mr. E, W, Nelson between Jacallenango amd San Martin, altitude
1,705 to 2,303 meters, December 24, 1895 (No. 3600).

This species has very handsome tlowers, its petals heing among the largest of the
genus.

EXPLANATION OF PLATE.—TFig. 1, a flowering branch; fig. 2, calyx ent open showing the twao internal
ridges; fig. 3, a diffevent view of the calyx showing dorsal gland, ete.; tig. 4, petal; tig, 1, scale 2;
figs. 2, 3, and 4 somewhat larger.

Galactia acapulcensis Rose, spi. nov.

Climbing over small shiubs, somewhat pnbescent; leatlets 3, oblong, 3.7 to 5 cm.
long, 18 to 30 mm. wide, obtnse, apienlate, ronnded at base, thinnish, glabrous and
shining above, with short and appressed pnbescence heneath; intlorescence an inter-
rupted slender raceme, ¥ to 10 cuw. long, elothed with a whitisli pubeseence; flowers
in clusters of 3 or 4; pedicels 2 mm. long, bracts 2, ovate, smally ealyx 4-lobed;
sepals oblong; petals normal, ““rose-colored;”” legnme oblong, ronnded or somewhat
cuneate at base, 3.7 to 5 ciu. long, 6 mm. broad, clothed with stiff’ seattering hiairs.

Collected by Dr. Iidward Palmer near Aeapuleo, Mexico, November, 1801 (No.
135).

Near (7. glabella, but with thinuner leaves, somewhat difterent pods, ete.
Galphimia glandulosa Rose, spr. nov.

Shrub; leaves opposite, laneeolate, acnte or obtuse, apiculate, cuneate at base, 3.7
to 6.2 em. long, including the slender biglandnlar petiole, with entire somewhat
revolute margins; rucemes terminal, slender, 10 to 11 ¢, long: ealyx 3-glandular;
sepals oblong, ohtuse; petals yellow; anthers yellow, oblong, louger than the fila-
ments; ovary pubescent; styles 3, filiform; frnit pnbernlent,

Collected by Dr. idward Palmer in river hottoms near Acapuleo, Febrnury, 1895
(No. 474).

This species ditfers from all the others of the wenus iu having a gluulular ealyx,
These glands alternate with the sepals.



138

Gouania pallida Rese, sp. nov, FIGURES 2, 3.

High climber; branches gtabrons and glancous; leaves, ohlong, obtuse, slightly
cordate, glabrous, paler beneath, margins with remote teetl, slemlur-]»etlo]od, stip-
ules very large, veniform, ebtnse: racemes 2,23 to 2,50 dm. long; flewers white,
sweet-scented,

In river bottoms elimbing over large bushes; collected hy Dr. Edward Palmer,
Acapuleo, December, 1805 (No. 228).

This plant differs from (i_ stipularis, the only other species posqessnw large stip-
nles, in the shape of the leaves, which are less heart-shaped at base and have the
margin more toothed, and inits mneh longer rucemes, as well asin the stipules them-
selves.

Fia. 2.~ Leal and stipules of Gou- Fi6. 3.~ Leaf and stipules of Govania
ania pallida. scale 3. (From a stipolaris, scale 3. (From w tracing,
specimen in Ul S, National Her- somewhat wmodilied, of the original
harinm.) specimen.)
Gymnogramme subcordata Faton & Davenport, sp. nov. Prare XV

Fronds elustered en o short stout rhizoma, the latter clothed with dark brown
slightly fibrillose scales, the stipes and rachises ehafty with more or less decidnons
pubescence, surfaces naked, or minutely villous; stipes 15 to 22 ¢m. long, and, as
well as the rachises, straw-colored (in yonug plants dark); laminae 10 to 22 ¢, long,
7.5 to 17.5 em, broad, pinnately divided into from 3 to 6 pairs of lanceolate, acumi-
nate, subcordate stalked pinnae 5 to 8.7 em. long, and a terminal pinna with an une-
qnally one-sided or snbeordate base; pinnae entire, or in the largest forms, deeply
lohed with unequally rennded lobes, souie of the basal lobes distinet, i, especially
in the lowest pinnae, lance-ovate, acuminate, the lowermost 3.7 to 5 em. long; or
sometimes the pinnue imperfectly developed, then nearly reniform with the apex cleft
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into two lobes; margins entire or slightly crenately eut and toothed ; texture thinly
herbaceons: veins uniting helow into two series of long irregular arcolue, the lower
series parallel with the costa, the secondary series obliuely ascending, forked once
or twice above and iree to the edge; sori confined to the free veinlets.

Habitat, Ymala, and Lodiega; collected by Dr. Edward Palmer (Nos, 1116 and 1572),
August and October, 1801,

[Type specimen in 17, S, National 1lerharium.]

I regard the privilege of dleseribing this unpublished species of Prof. Daniel Cady
Eaton, to whom T have been indebted for so many and great courtesies, as 1 ver:\'
great honor, and T trost that I have exereised due care in disehargimg the pleasant
dnty assigned to me by Dr. Rose, T have given to the specimens a very carvefnl
exmnination, although my confidence in Irofessor Eaton’s judgment would have led
me to aceept of his determination without doing so.

In the brief note accompanying the naming of this fern Professor Eaton expressed
the opinion that it was “near to G, juponica in venation, hut more tender, and with
pinnae of diflerent shape,” buit it seems tome to ditfer frow that species quite as muel
by its venation as by any of its other eharacters, and I believe that it will stand as

a good species,
Gronrar I, DaveNrounr,

MEbprorn, Mass., Janvary 20, 1890,
LEXPLANATION OF PLATE.— Ty, 1, fertile frond; tig. 2, sterile frond; figs. 1and 2, naturd size; fig. 3,
fragment of a pinna showing fruit dots, sowewhat enlarged,

Heteropterys acapulcensis Rose, sp.nov,

A large elimbing shrub; bark of reddish-brown eolor, densely spotted with sinall
lenticels; leaves lanceolate, 7.5 to 15 ent Jong, 2.5 t0 5 ¢m. wide, acuminate, ronnded
at base, glabrons, dark green with reddish veins above, yellow-
ish green Lieneath with more prominent veins, not glandular at
base; flowers in short axillary panieles; ealyx 10-glandular;
petals vellow; stanens 10, all antheriferons; styles 33 sumarae
single, oblong, obtuse, with grayish pubescence, without lateral
crests, the wing bearing a single tooth on the baek, Collected
by Dr. Edward Paluer near Acapulco, December, 1801 (No. 219),

This species is very different from the other Mexican species

Hiraea parviflora Rose, sp. nov. Ficene 1. . .
9 - . q . 1. 4. —NSamara of
Shrub, 15 to 24 A, high: older branches hrownish, beeoming e palybotrua

clahrate; leaves small, less than 2.5 e Jong, oblong, aente, scaled. )

ronnded at base, densely tomentose on hoth sides (as also the

young branclies), shortly petiolate; nmbels Z-flowered, short-peduncled; pedicels
slender, 12 mm. long, hihracteate, some distance helow the middle; ealyx villose,
8-glaudnlar; petals glabrous, orbicular, small, L mm. long. tapering at base into
a slender ¢law, violet; stamens 10, glahrons, free nearly to the base; samarae 3,
villose, 14 mm. in diameter. the lateral wing giving a cirenlar ontline; dorsal
wing very small,

Colleeted by Mr. C. G Pringle on dry hills near Telutacan, altitude 5,500 feet,
November 27, 185 (No, 6271).

This spevies was distributed by Mr. Pringle in 1896 as /. polyboirya, whicl, how-
ever, is a very different plant.  In this connection I might state that this latter
species has been collected by My, Pringle the past season (1806) and distributed as
No. 6500. It may be briefly deseribed ns follows:

Leaves large, sometimes 3 inches long, ~cantily pubescent on the lower surface,
above nearly glabrous; petals denticulate, tapering at base into a slender claw, 3
lines long, violet eolor; samarae 3, 20 to 23 wm. in dinmeter, becoming nearly gla-
brate, the lateral wings united giving a civenlir ontline, dorsal wing minute,

I am indébted to Mr. W. Botting emsley for comparing my plant with the speci-

mens at Kew.



140

Indigofera cuernavacana Rose, sp.nov.

Branches berbaeeous, somewhat pubeseeut, perhaps becoming glabrate, younger
partsreddish-pubesecut; leaves rather large, 10 to 12.5 em. long including the petiole
(less than 2.5 em, long); stipules minute; leailets oblong, 20 to 30 mun. long, obtuse
and apiculate, rounded ov slightly narrowed at hase, petiolnlate, strigose-pnbescent
on both sides, reddish on the young leaves; stipels like but smaller than the stipules;
racemes slender, many-flowered, shorter than the leaves. on very short pednneles;
calyx, corolla, and ovary reddish-pubescent ; ealyx spreading, eleft to the middle;
legnmes numerons, reflexed, nearly straight, terete, 2.5 cm. long, acute, slightly
pubescent. :

Collected by Mr. C. G. P'ringle in abarrancanear Cnernavaea, Morelos, 1896 (No. 6323).

Here perhaps belongs Bourgeaun's No, 1102, from the same locality, reported in the
Biologia Centrali-Americana by Mr. Hemsley without specilie name.

Indigofera fruticosa Rose, sp. nov.

A shrub 9 to 15 dm highy young branches elothed with a rather rough pubescence,
either whitish or reddish, interspersed with brownish glamls; leaves oddly pinnate;
leaflets 3 to 5 pairs, opposite, very variable, mostly oblong, obtuse, strougly apicu-
late, slightly narrowed at hase, petiolnlate, sometimes obovate and retuse, 8 to 14
wm. long, whitish with dense appressed pubescence on hoth sides; stipules linear,
somewhit pubescent; rachis with a ring of glands at the base of each pair of leaf-
lets; stipels eonspienous; racemes 10 to 12.5 em. long, nmeh longer than the leaves,
many-flowered; ealyx reddish-pubescent, decply cleft into linear sepals; outer
lobes of corolla pubescent; ovary densely pubescent, tipped with a thick glabrous
style; legines at first retlexed but somewhat spreading when matnre, 3.7 em. long,
stroungly tlattened, 4 mm. wide, sonmiewhat curved, the pubescener reddish and some-
what spreadiug. -

Collected by T. 8. Brandegee in Lower California, at San Jose del Cabo, Septem-
ber 2, 1800 (No. 130); also at L] Taste, September 12, 1893,

This is reeorded as Indigofera sp. by Brandegee.! It is nearest /. palmeri Wats,,
being of similar habit and foliage hut with longer racemes, sepals longer than ealyx
tubes, legnmes longer, broader, and Hatter, ete.

Indigofera salmoniflora Rose, sp. nov.

About three feet high, appressed-pubescent; buds, yonng leaves, ealyx, and petals
rusty-pubeseent; leaves pinnate; leatlets 7 to 9, oblong, 20 to 36 izm. long, ronnded
or broadly euneate at basc, obtuse, appendiculate, glabrous above, silvery and
appressed-pubescent beueath; racemes abont the length of the leaves; tlowers
salmon or pink; banuer orbieular, obtuse, sessile, 4 mm, long; anthers with pnrple
econneetive, appendicnlate; legnme reflexed, abont 2.5 em. long.

Collceted by Dr. Faward Palmer at Yala, September 25 to October &, 1891 (No.
1695); also a specimen (letter I) withont number and loeality, but probably from
near the sane station.

Leucaena glabrata Rose, sp. nov.

A tree Y meters high, with lTarge top and & timnk 3 dmm. in diameter, glabrons
throughont; leaves bipinnate (as in the genus), rather large; pinnae 4 to 7 pairs;
rachis beaving a large canp-shaped gland between the pinnae of the uppermost
(varely the uppermost two) and of the lowermost pairs; leatlets 12 to 16 pairs, linear,
10 to 16 mm. long, obligue and broadly cuneate at base, acnte, midrib eceentrie,
placed above the middle; heads axillary; peduncles 12 to 36 mm. long; calyx 2 mm.
long, truncate or with small slightly eiliate teeth; petals 4 mm. long, linear; sta-
mens 10; ovary glabrous; legnme 15 to 20 em. long, 18 mn. broad, glabrous and
shining, tapering at base into the short stipe (12 mni. long), ronuded and with a
short straight apienlation.

Colleeted by Dr. Edward Paler near Aeapulco, Mexico, February, 1895 (No. 368).

This species is neavest L. glauca, but differs from it in having smaller pubesecnt

' Proe. Cal. Aead. ser. 2, 3: 126.
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flowers and ovaries, as well as smaller, nurrower pods with i sharper curved beak.
The green pods of this species ave often used as food, and are fonnd for sale in the
markets of Acapnleo, The tree is sometimes cultivated, and like some of the other
speeies of the genns is called “guage.”

Leucaena microcarpa Rose, sp. nov,

A small tree 6 meters high; branches glabrons; pinnae 2 or 3 pairs; leatlets 3 to 5
pairs, large, elliptical to obovate, somewhat oblijue, 2 to 4 em. long, acute, ronnded
at base, nearly glabrons; rachis bearing a gland at the insertion of the uppermost
and lowermost pairs of pinnac; legumes small, 7.5 to 12.5 ¢,
long inclnding the slender stipe (12 to 18 m. long), 10 to 14
m. hroad, glabrous,

Collected by Mr, T\ 8. Bramlegee at Miratlores, Lower Cali-
toruia, October 13, 1890 (No. 186),

Mr. Brandegee says it is Jound among hushes between the
mountains and the sea.

Lychuis mexicana Rose, sp. nov,

Stems slender, 3 to 6 dm. high, erect, more or less lanate,
especially above, not glandular; leaves linear, elongated; flow-
ers npon elongated peduncles, somewhat nodding; ealyx ovoid,
5 toothed, 8 mm. long; sepals densely lanate on the margins;
petals 5, 8 mmn, Jong, including the long narrow claw, oblong,
not hifid, sometimes with lateral teeth and then appearing some-
what 3-lobed, withont erest, pnrplish; stamens 10; styles 35;
capsule longer than the ealyx, splitting into 5 valves.

Collected by Mr. C. G. Pringle in the Sierra de Ajusco, alti-
tnde 3,215 meters, 1806 (No. 6156).

This species muceh resembles Lo dranmondii in habit but has

diflerent ealyx, pubescence, and petals aml narrower leaves. 116G, b.—Legume of Mi-
Mimosa caerulea Rose, sp. nov, QML lacerata, show-
ing broad lacerate re-

Stems erect, 6 to § dm. high, without prickles and nearly 15 ceale 4.
glabrous; leaves small; stipitles linear, small; petioles 1% to 30
mm. long; pinnae 1 pair; leaflets ® to 12 pairs, 10 to 16 cm. long, oblong, acute
glabrous on both sides aml somewhat glancons above, the margin with appressed
hairs; flowers in small beads, bluish; pednneles 2.5 ¢m. or less long, 3 to 4 in the
axils of the leaves; corolla 4-toothed; stamens 1, with rather broad and fattened
filaments; legume linear, 3.7 e, long, constrieted between the seeds, long-stipitate,
acuminate, glabrous except a few prickles along the margins, 3 or {-secded.

Collected by Mr. (. (+. Pringle on foot hills above (‘nernavaea, Morelos, altitnde
1,968 meters, November 18, 1885 (No. 6200), and 1896 (No. 6385,

This species most resembles ), ranfi Gray, hut has glabrons legumes, ete.
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Mimosa lacerata Rose, sp. nov. I1GURE 5.

A shruly 15 to 24 . high, mnch branched; yonnger hranches somewhat pubern-
lent; prickles infrastipular, twinned, straight and stout; stipules linear, small;
leaves pubescent; pinnae 8 to 12, 12 to 24 wmm. long; leaflets 15 to 20, minute, linear,
2 mm. long: petiolule Learing 2 small glands; peduncles axillary, 2.5 em. or less
long; Howers eapitate; stamens 10 (2); legume glabrous, tlattened, stipitate, 3.7 to
8.7 cm. long; valves 6 mm. broad, not artienlated; margin of legume nearly as broad
as valves, thin and unequally cleft (often to the middle) into sharp spiny teeth.

Collected by Mr, 1. W, Nelson from the vieinity of Piaxtla, Puebla, altitude 1,279
meters, November 24, 1894 (No, 200%); alsa by Mr, Pringle on limestone hills near
Tehuacan and Esperanza, altitude 1,068 meters, December 23, 18035 (No, 6247); fruit
also sent from Cuernavaea, 1896 (with No, 6384).

This specics is very remarkable on aceonnt ot the peenliar broad lacerate wmargin
of the legnme. The habit of the plant is moeh like that of W, acanthocarpa Benth,
It shonld doubtless he referred to the section Aeanthoearpae.
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Minkelersia pauciflora Rose, sp. nov.

A vine 12 to 2¢ dm.hich, pubescent; leatlets 3, ovate, obtnse, apiculate, 25 to 30
mm. long, 16 to 20 mm. broad; lateral leatlets more or less obligue, truneate nt base,
dark green ahove, nearly glabrate: stipules broadly ovate, membranaceous; racemes
long-peduncled, 7.5 to 15 cem. long, few (4 to G2)-lowered; braets large, resembling
the stipules, cach snbtending two tlowers; bractlets 2, linear; calyx tube a little
over a line higl; sepals oblong, obtuse, £ mm. long; corolln 12 mm. long; ovary
straight, lincar, densely hairy.

Colleeted by Mr. E. W, Nelson 18 miles sonthwest of the city of Oaxaca, altitude
2,146 to 2,952 meters, September 10 to 20, 1894 (No. 1362).

Minkelersia multiflora Rose, sp. nov.

Vine, a little pubescent and slightly scabrous; leaflets 3, ovate, acnte, slightly
pubeseent, vather strongly veined, abont 5 em. long; the lateral with mid-vein
strongly eccentric and hroad nearly trnneate hase; terminal one nearly regular with
broad cuncate hase; petioles 3.7 to & em. long; stipules membraunaceons, broadly
ovate, acute, 10 mm. long; stipels small; racemes axillary, many flowered (15 or
more), often 20 to 25 eni. long when mature including the slender pedunele (7.5 to 10
cm,); bracts conspienous, of the size and shape of the stipules, each subtending 2
flowers; huds erect, flowers spreading, after anthesis reflexed; calyx tnhe almost 4
nun. Tong, mucl shorter than the Iobes; 4 lower sepals lauceolate, acute, § mm, loug;
upper sepal hroader and 8 mm. long; style hairy below the stigma; ovary linear,
straight, hairy.

Collected by Mr. C. (. Pringle, in Valley of Mexico, 1806 (No.6471); also by Bour-
geau at Pedregal, Valley of Mexico, 1865-1866 (No. 576), and referred by Mr. Hemsley
in the Biologia (Vol. L p.507) to ““ Phaseolus sp.”

This species ditlers from typical Minkelersia only in its numerous lowers and
perhaps shorter calyx. 1t differs from all species of Phascolns in its ealyx, but in
folinge more resembles that genus than do the other speeics of Minkelersia.

Two other species of Minkelersia have heen deseribed, hoth of which are rare in
herbaria. M. galactioides is only known from the type eollection of Galeotti, whose
specimens came (tom Oaxaeca. Unfortunately neither Pringle or Nelson came aeross
the plant in their exteusive collecting in that State, Weo luve a single specimen of
M. biflora obtained by Mr. Pringle in Chiliualiua in 1887 (No. 1232).  The only other
collection of this species is the type (Schaffuer’s) from the Valley of Mexico.
Passiflora nelsoni Master & Rose, sp. nov. Prar XVIIL

Usually an erect herb, 6 to 15 dm, high, glabrous; tendrils nouc or sometimes
present; leaves simple, large, one-nerved, glabrous; hlade ovate, 10 to 12 em. long
7.5 t0 10 em. wide, acuminate, rounded or slightly cordate at base, entire, suooth;
petiole 25 to 37 mm. long, glabrous with 4 sessile obtnse glands near the top ; stipnles
linear, acnte, entire, 12 mm. long; peduncle as long as petiole, solitary and axillary;
bracts distinet, very large, broadly ovate, 7.5 em. lTong, 5 em. broad, shortly acumi-
nate, 3-nerved, entire; sepals 30 mm. long, narrowly oblong, obtnse, apiculate;
petals 5, about the length and shape of petals; crown fimbriate, about two-thirds the
length of petals.

Colleeted by Mv, E. W, Nelson near Taumbala, State of Chiapas, altitnde 1,312 to
1,609 meters, October 20, 1895 (No. 3325), and in Guatemala by Capt. John Donnell
Smith.

This species belongs in seetion Granadilla and is perhaps nearest the species gua-
zumifolia,

A very remarkable species on acconnt of the enormonsly large bracts.  Much
resembling £’ laurifolia but with larger leaves, more glands on the petiole, and with
difterent bracts, crown, etc.

EXPLANATION OF PLATE.—Fig. 1, branch; fig. 2, leaf showing glands on petiole: lig. 4, tower.  (I1lus-

Iy

tration made from Capt. Johu Donnetl Smith's specimen in Herb, Gray.)
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Pseudosmodingium multifolium Rose, sp. nov. FiGUrRre 6.

Shrub, 2.4 to 6 meters high; leaves elustered at the ends of the young branches,
pinnate; leaflets 12 to 15 pairs, linear-lanceolate, granulate-ronghened, 20 to 23 mm.
long, aciuminate, crenate; flowers in panivles clustered at the top of the branches;
flowers white; scpals §, nearly orbicular, abont 1 mu. Iong; petals 5, ollong, ohtuse,
2.5 mm. long, strongly veined; stamens 5, short; styles 3, short; fruit strongly
flattened and winged, nearly orbienlar, slightly broader than high (6 mm. broad),
glabrous, shining.

Collected Ly Mr. 15, W. Nelson, at Oaxaea City, altitude 6,000 feet, April 6, 1893
(No.2342); also by Rev. Lucins (. Smith at Cuesta de Ejntla Nacaltepee, State of
Oaxaea, at 2,100 meters, June 1, 1895 (No, 459),  Mr. Nelson states that this species
was also seen along his ronte to Tehnantepee.

Three othier species ave eredited to Mexico, two ot which were originally deseribed
as belonging to the African genus Smodingium, TFngler, however, hias very properly
separated them. The genus is new to the National Herbarinm.

Pterocarpus acapulcensis Rose, sp. nov,

A tree 7.5 meters high with trunk 1.5 dm, indiameter; leaves large; leaflets 9 to 13,
oblong, 3,7 to &7 cm. long, glabrous on Doth sides, green and slmnmr above, pale
Deneath, shortly acnminate, obtuse at apex or retnse and apiculate;
tlowers in slender racemes; rachis, pedicels, and calyx with dense black-
ish pubescence; petals yellow, glibrous; fruit broadly wiunged, puber-
ulent, nearly orbienlar, 5 ¢m. broad, 6.2 em, long, somewlhat oblique,
tapering at hase into 1 slender stipe.

(‘olleeted hy Dr, Edward Palmernear Acapuleo, November, 1804 (No.&3).
N Dr. Palmer reports that this is a very handsome tree, It is known to
the Mexicans under the name of “drago.” It is perhaps nearest I
drago L. but differs in the dense pubescence
of the inflorescence, large flowers, Liurger and
paler leatlets, ete.

NN

Sedum tuberculatum Rose, sp. nov.

Perennial; stems branching and spreading
at base, closely set with small red tuber-
culesy leaves spatulate, 6 1o 12 mm. long,
obtese, alternate, glabrous; intlorescence of
2 ov 3 spreading racemes; pedieels very short
or wanting; sepals 5, green, linear, 5 mm.
long; petials narrow, 6 to 8 mn. long, white
with a green ridge on the back; stamens 10;
scales short, truncate; carpels 5, nearly free,
tipped with wslender style, in fruit spreading
nearly at vight augles to the axis; seeds oblong, tuberenlate-rongliened.

Colleeted by Mr. 17 W. Nelson, 18 miles southwest ot the City of Oaxaca, altitnde
between 2,172 and 3,117 meters, September 10 to 20, 1801 (No. 1329) ; also by Mr. C. G,
Pringle (Nos. 6027 and 6111), Oaxaca, 1891,

Tetrapterys nelsoni Itose, sp. nov,

A high-climbing vine, nearly ¢labrous; leaves ovate, 12 to 36 mm. long, acute,
cordate at hase, sessile or on short petioles, xhining and nearly glabrons; fruit red;
lower wings shghtly longer thau the upper, 10 mun. long: dorsal rib slightly winged;
flowers not seen.

This species appears to be very distinet trom the other Mexican species,

Collected by Mr. E. W, Nelson along the road hetween Nopala and Mixistepec,
Oaxaca, March 5, 1895, altitude 804 meters (No. 2431).

Thalictrum grandifolinum Rose, sp. nov,

Stews tall, 15 to 24 din. high, glabrons; Teaves large, 3 to 6 dn long, 4 to d-ternate;

petiole very short with the dilated stipnles extending neavly its full length; leaflets

a

Fra. 6.—a, Leatlet of Psewdosmodingiuncinul-
tidoriom, seale & b, samara, scale 13,



144

petiolulate, large, 2.5 to 5 cm. broad, nearly orbicnlar in ontline, not peltate, cordate
at base, terminal ones sometimes rounded, obtuscly 3 to 7-lobed; glabrous exeept o
few stont hairs on the veins beueath (as also on the rachis); inflorescence polyga-
nous, 3 to 6 dm. long, nearly naked; filament slender, ¢longated; anthers linear,
apiculate; stigma filiform 6 to 8 mm. long; style persistent, glabrous; akenes ilat-
tened, strongly nerved.

Collected by Mr. C. (i, Pringle near Cuernavaca, 1296 (No, 6392).

Perhaps nearest 7. grandiflore Watson.

Wissadula acuminata Kose, sp. nov,

Stems several feet high; leaves lanceolate, somewhat 3-lobed, lateral lohes small,
acute, middle lobes loug-acnminate, 12.5 to 15 cm. long inclnding the petiole (3.7 to
5 em. long), deeply cordate at hase with an open sinuns, crenate, bright green and
somewhat pubescent above, pale (nearly white) and deunsely stellate-pnbescent
beneath; stipules tiliform, deciduous, lower flowers solitary and axillary on elon-
gated peduncles 2.5 cn. long, upper ones in rather dense clusters, the peduncles
mueh shorter; calyx 12 mm. long, cleft below the middle; lobes 5, ovate, long-acu-
minate; petals yellow; capsule depressed, densely stellate; earpels 5, 6 mni. long,
obtuse but shortly apieulate, one.celled hut constricted below; lower cavity one-
seeded; upper eavity with two collateral seeds; seeds smooth.

Collected by Mr, C. G. P'ringle near Tula, State of Hidalgo, October 24, 1896 (No.
6610). .

This is near 1T, pringlei, hut difters in the shape and color of the leaves, its longer-
acuminate sepals, smaller and less aristate carpels, etc.



STUDIES OF MEXICAN AND CENTRAL AMERICAN
PLANTS—NO. 2,

By J. N. Rosk.

PREFATORY NOTE,

To the colleetions of Palmer, Pringle, and Nelson, upon which the
first part of this paper was chiefly based, is to be added my own collec-
tion made in Mexico in 1897. This collection embraces 2,569 numbers
(1,200 to 3,768, inclusive) and comes from fifteen States and Territories,
but chiefly from Sinaloa, Territorio de Tepie, Durango, Jalisco, and
Zacatecas. I was four months in making this collection (June to Sep-
tember), and I was especially fortunate in duplicating at the type loeal-
ities many species which have only once before been colleeted. This
was particularly true of some of ’almer’s species from Guaymas and
La Paz, Seemann’s species from the Sierra Madre, Hartweg’s species
from Bolanos and vicinity, and Palmer’s and Pringle's species from
Guadalajara and vicinity. The collection is especially rich in Umbel-
liferae, among which an unusual proportion are undescribed; in Agave,
of which genus it contains 75 sheets, while in the National Herbarium
there are only 38 sheets from Mexico; and in Orchidaceae, with 67 sheets,
Compositae, with 271 sheets, and Quercus, with 47 sheets,

Besides the herbarinin specimens, a very respectable collection of
roots, bulbs, seeds, etc., was sent to the Botanical Garden.

Of these the following have flowered since arriving in Washington:

Mr. Rose's plants wchici have flowered in 1Vashington.

Date of Catalogne

Name.

tlowering, numnber.
Minkelersia biflora Bewsley. .o oo i eiiteiceieeiencraenns Mar., 1898 2600
L T ) SN Feb., 1898 1508
Tradescantia sp. nov June 15, 1892 2761
Portulaca stellifformis DU ..o it it iiieeismrte i June 23, 1303 1848

July,

Zephyranthes SP.MOV Loooen oot i.-\ng. 15. 1898 } 1404
Treleasea tumida (Lindl.) Rose July 13,1898 20660
V(PR3 T T 573 00 0050000 0080000060 56 0690 B0SEEE06 HEAE0 6 0GEE 040 EE6EEE000 .. July, 1893 2149
Cuphea Havea Lex ... . i Aug., 1898 3767
Hymenocallis Sp ..o it iiaa e S, Aug., 1808 3763
B L [ Ang, 1808 3765
Bidens paluiert WRESOL. ... oot i e et e e Oct., 1868 3066
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1n the preparation of this paper I am especially indebted to Dr. B. L.
Robinson, curator of the Gray Herbarinm, for the loan of the speci-
mens of Nissolia, Waltheria, and of miscellaneous specimens in his
charge; to Mr. J. M. Greenman, of the Gray Herbarium, for various
critical notes and comparison of specimens; to Mr. John Donnell Smith,
of Baltimore, for the loan of his specimens of Waltheria and Nissolia;
to Mr. E. G. Baker, of the British Museum, who has verified most of
my identifications in the Malvaceae and has assisted in the preparation
of some of the notes and technical descriptions. Besides this assist-
ance, Mr. George E. Davenport, of Medford, Mass., has kindly deter-
mined my collection of ferns. Mr. William R. Smith, superintendent
of the Botanic Garden at Washington, has courteously placed at my
disposal the valnable facilities of that institution.

FERNS COLLECTED IN. MEXICO BY J. N. ROSE DURING THE
MONTHS OF AUGUST AND SEPTEMBER, 1897.

By GEORGE E. DAVENPORT.!

ACROSTICHUM,

Acrostichum conforme Sw. Syn, Fil. 10, 192, ¢. 1, fig. 1. 1806.

Santa Teresa, Territory of Tepic, August 12 (No. 2215),

A small plant with ovate-elliptieal fronds, apparently identical with .. obtusi-
folium Brack. Heller’s No, 2808 in the Gray Herbarinum at Cambridge, liebmann’s
No, 7, and Pringle’s No. 4916, referred to this species, have a more delicate, slender
rootstoek, and may be different.

The species is an oxtremely variable one, and some of the smaller forms are diffi-
eult to place without the aid of a good series of specimeuns,

Acrostichum pilosum H. B. K.; Willd, Sp. 'L 5: 103, 1810,

Sierra de los Morones, near Plateado, State of Zacatecas, September 1, 1897 (No.
2728); also Santa Teresa, Angust 12, 1897 (No. 2210),

The latter consists of smaller plants, quite diflerent in appearauee, but appavently
the same as No. 2728; the scales of the rootstoek, stipes, and costie are identical, as
is the form of the lamina. The two arc not safely separable.

Acrostichum spathulatum Bory, Voy. Mers {"Afriq. 1: 363, t. 20, fig. I. 1804,

Santa Teresa, Terrvitory of Tepie, Augnst 12, 1897 (No. 2202).

Speeimens all sterile and not as fibrillose as Pringle’s No. 4964 from San Felipe,
Oaxaca, 1804, or No. 2606 from near Guadalajara, 18589, but not safely placed else-
where. The specimens elosely resemble Bourgean’s No. 3072 front Orizaba, 1886, in the
Gray Herbarinm (Iix. Paris Mus.), labeled (1. jamesoni Hook., but Hemsley ? refers
that to d. spathulatum, while Moore places it under 4. piloselloides Presl, which
Baker and Hemsley both give as a synonym for spetiulation, Fournier® and Féel,
however, retain Hooker's jamesoni, and the former cites Bourgeau's No, 3072, The
whele gronp whicli 1s eomposed of these small Aerostichums scems to hiave been
mch confused or misunderstood, as is evideneed by the long list of synonyms in
Moore's Index I'ilienm, 363, 361, under Elaphoglossum,

'The bibliography of this paper has been modified so as to eonform to the usage
of this publieation. Mr. Davenport has kindly eonsented, for the sake of uni-
formity, to the use of the namue Dryopteris, althongh he himself still uses the name
Aspidinm.

:Biol. Centr. Am. 3: (39, 3Mex. Crypt. 65, 1Aeros. L 14, fig. 1.
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ADIANTUML.

Adiantum patens Willd. 8p. P1. 5: 439, 1810,
Foothills, Sicrra Madre, near Colomas, State of Sinaloa, July 16 (No. 3250).
Specimens somewhat lax, but with the characteristic reddish, pubescent stipes
and richises.

Adiantum thalictroides Willd.; I°ée, 9° Mém. Foug. 6. 1857.

Sierra Madre, near Santa Teresa, Augnst 12 (No., 2204,)

From the freqneney with which this lovely Adiantum is turning up in collections
it must be quite plentiful, It is certainly a very heautiful fern, and in some early
stages of its development its very symmetrical involucres are made more attractive
by a pinkish coloring of the ceuter.

The species resembles somewhat the more branching forms of 4. capillus-veneris, but
may readily be distinguished by tlie character of its sori. These are remarkably
uniform in size and shape, reniform, placed within the margin of a deep, roundish
sinus, the extended edges of whieh form a semicirele, with asmall eyelet hiole that gives
to the whole frond, when held against the light, the appearance of being perforated
all around the margins. Hemsley ! places this under A, aethiopicum as a synonyu,
but I doubt if any well-anthenticated specimens of that species have ever heen
fouund in North America.

DRYOPTERIS,

Dryopteris ampla (Mett.) Gilbert, Bull, Torr. Club, 25: 599, 1898, _ispidiwm amplim
Mett. Pheg. & Asp.po, 170, excl, syn.

Pedro Paulo, Tepic, Angust 13 (No. 3327).

I am not sure of this. The speeimens consist of two sterile tfronds only, hnt with a
portion of the caudex showing an entangled mass of long, linear-lanccolate, silky
scules which envelop the base of the stipe, and which, as well as the fibrillose
scales on the richises, seem to make the determination fairly certain. They also
agrec with some fertile fronds of this species recently collected in the valley of Cor-
doba (December, 1897) by C. Gonzatti and V. Gonzalez. (No,b594.)

Dryopteris contermina (Willd.} Kuntze, Rev. Gen. PL 2:812, 1891, _dspidium
conterminum Willd. Sp.I’L. 5: 249, 1x10.

Small plants from Pedro Paulo, Tepic. August 12 (No. 3330).

Dryopteris martinicensis (Spreng.) Kuntze, Rev. Gen. PL 2:812. 1801,  _dspidivm
marlinicense Spreng. Anleit, 3:133. I8N0t Aspidivm wmacrophyllnm Sw. Syn.
Til. 43, 239, 1806.

Near Colomas, July 20 (No. 1773).  Young plants, but with the nsual eharacter of
this striking and unmistakable species,

Swartz cites Sprengel’s name as a synonym and Dr. Kuntze takes it up nnder
Dryopleris, Beyond this I find no evidence to show that the plants are identical,
Dryopteris parasitica (L.) Kuntze, Rev. Gen. I'lL 2: 511, 1891, Polypodinin para-

sitiecnm L. Sp. PL 2: 1090, 1753, Polypodivin molle Jaeq. Teon, Rar. .40, 1781,
Asprdiem wolle Sw. Syn. Filo 49, 1806, _dspidiem parasiticum Sw.l. e, Nephro-
divm wolle Desv, Mem, Soc. Linn, 6: 258,

Pedro Panlo, August 3 (Nos. 3325 and 3326). Specimens unusually fresh, bright
green, and perfect in every way,

Linnweus appears to have fonoded his species on the figure and deseription of
Rhcede,” but ncither his own deseription, nor that of Rheede, nor the figure, makes
it elear to me that I’ parasiticum L. and 1. molle Sw, are identical. Rheede’s figure
and description point to a very much larger plant in every way than onr molle, and
in view of the uncertainty snrrounding Linnwns's species I think it would he better

! Biol. Centr. Am. 3: 607.
- lortns Indiens Malabaricus, 35, £, 77, 1703,
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to retain the name molle, which has uot only been established for more than a cen-
tury, but which has the added merit of admirably expressing the special character
of this fern.
Dryopteris patula (Sw.) Underw. Our Native Ferns, ed. 4,117, 18393,  Aspidium
patulum Sw. Vet. Akad. Handl. 1817: 74,

Near Santa Teresa, August 12 (No. 2203); also same locality, August 10 (No, 3415),
small form; and variety cheerophylloides (Moritz) Baker from road between Colotlan
and Bolafios, Jalisco, September 7 to 8§ (No. 2837),

ASPLENIITM.

Asplenium monanthemum Willd. 8p. P1. 5:322, 1510,

Near Santa Teresa, Angust 12 (No. 2200 ; also on the Sierra de los Morones. near
Plateado, Zacatecas, September 1 (No.2726). Specimens monosorvous.

Asplenium parvulum Mart. & Gal. Mem. Acad. Brux. 15:60, ¢. 75, f. 3. 1842,

Near Santa Teresa, Augnst 12 (No. 2201). Plants small but characteristic. 17our-
nier refers this to 4. resiliens Kuntze, anid Baker, in the Synopsic 1"ilicum, placed it
under 4. irilobum Cav. while Hemsley! gives it as a synouym for . trichomanes L.
Its affinity, however, is more nearly to 4. ebenenm Ait. under which Hooker placed
it as a variety (var.minor), Imt it has so many distinetive characters that 1 think
Professor Eaton was right in maintaining Martens and Galeotti’s name, a position
which Mr. Baker himself has more recently taken in his “Snmmary of New Ferns,”
Annals of Botany, vol. 6.

CHEILANTIIES.

Cheilanthes anrantiaca Moore, Synopsis, 3%; Index il 235, €' ochracee ook,  =p.
Fil. 2:114, 1838,

Near Santa Teresa, August 7 (No.3127). Not scen in collections very often and
apparently not a very common fern. Fournier places it in Fée's dlenritopteris ns
A, lutea; Pteris lutea Cav.; Pteris anrantivea Cav. P'raclect. 266, 1801,
Cheilanthes lendigera Sw. Syn. Fil. 123, 1806.

Mountains west of Bolafios, September 16 (No. 3717).

CYSTOPTERLS.

Cystopteris fragilis (1..) Bernh. Schrad. Nenes Journ. Bot. 1. pt. 2:26, t. 2, fig. 9 (or
77). 1B06. Polypodinmm fragile I.. Sp. I'l. 2: 1091. 1733.
Santa Teresa, August 12 (Nos, 2208, 2207); well-developed plants of the common
form.

NOTHOLAENA,

Notholaena ferruginea Desv, Journ. Bot. Appl. 1: 92, 1813.

Near Plateado, Zneatecas, September 4 (No. 2747); specimens unusually fine,
Notholaena nivea Desv. Jonrn, Bot. Appl. 1:93. 1813,

Sierra Madre west of Bolafios, Jaliseo, September 16 (No.3713); specimens large
and fine. Near Plateado, Zacatecas, September 4 (No. 3740); smaller plants near
variety dealbata Davenport.

Notholaena schaffneri mexicana Davenport, Gard. and For. 4: 519, 1891,

Near Monte Escobedo, “Zacatecas, Aungnst 17 (No. 2262): also Dolafios, Jalisco,
September 10 to 14 (No. 2910).

The species was originally deseribed by Iournier,* from specimens collected in the
mountains of Ran Miguel, Neptember, 1876, hy Schatiner. In June, 1890, Mr., G. C.
Nealley colleeted in western Texas a few specimens of a fern which Mr, Henry L,

'Biol, Centr, Am. 3:610. 2 Bull. Bot. Soce. de France, 27: 328,
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Seaton pnblished and deseribed in Contributions from the United States National
Herbarium * as Notholaena nealleyi, and in Febraary, 1891, I pnblished in the Botan-
ical Gazette some observations on the same in comparison with Pringle’s No. 1864,
from near Gnadalajara, Mexieo, 1¥8%, in which I referred the latter to .N. nealleyi as
variety mericana. Subsequently Dr.1Tuderwood established the identity of Nealley’s
plant with Sehaffner’s, and the above result was published 1 my notes on Pringle’s
ferns in Garden and lorest.: I am not sure now that it is best to maintain the
variety, althongh the characters which I pointed ont in the Botanieal Gazette seem-
ingly eontinoe to hold good, and the speciinens whieh Dr, Rose has eollected are
fine examples of the form.
Notholaena sinuata Kanlf. Enum. 135, 1824,

On the road between Colotlan and Bolanos, Jalisco, September 7 to 9 (No.2824),

PELLAEA.

Pellaea angustifolia (H. B. K.) Baker, Syn. Fil. 150. 1868. Allosorus angustifolius
Presl, Tent. Pterid. 132, 1336, Cheilanthes augustifolia H. B. K. Nov. Gen. et
8p.1: 21, 1815,

Near Santa Teresa, Augnst 12 (No. 3116); Dolores, Angust 6 (No. 3366). Bits in
envelope are part this, and part No. 180% (I’. rigida). Above Colomas, foothills of
Sierra Madre, State of Sinaloa, July 19, form approaching variety cnueata Baker
(Cheilanthes cuneata Link) (No.1809, a and b). Also Santa Teresa, Augnst 12 (No.
2211 in part, and in part specimens by me marked a, b, and ¢), the form P, marginata
pyramidalis Baker.

The series shows mneh variation and is an nnusually iuteresting one.

Pellaea cordata ((‘av.) J. Smith, Cat. Kew Ferns, 4. 1845, Pteris cordaia Cav.
Prael. 1801: No.662. 1801, _Alosorus cordatus Presl, Tent. Pterid. 153. 1536.

Near Platcado, Zaeatecas, September § (No. 2795),

The specimens show considerable variation in the shape of the pinnules, some of
the yonnger ones being distinetly cordate, and older ones more like variety sagittata.
Pellaea marginata Baker, Syn. }Fil. 151. 186X,

Santa Teresa, Angust 12 (No. 2208).  I'rouds somewhat deltoid in outline, and near
normal forms of the species. Also between Dolores and Santa Gertrudis, Tepie,
August 7 (No.3373). Plants very tall, approaching and perhaps hest ealled variety
pyrawidalis (Cheilanthes pyramidalis Fiée), but not pendent as is usual in that form.
The specimens are elegant and so different in appearanee from nsnal forms as almost
to snggest a new species.

Pellaea rigida (Sw.) Hook. Sp. Fil. 2: 114, 1858, Pteris rigida Sw. Syn. Fil, 104,
1806.

Foothills, Sierra Madre, above Colomas, Sinaloa, July 19 (No. 1%08). Small plants
and very pnbescent. A part of this in envelope with No. 3416,

Pellaea seemanni lHook. Sp. 1il. 2: 141, 1. 177 . 1858,

Between San Blascito and Agnacata, Tepic, Angnst 5 (No. 3346). Dr. Rose’s
specimens are eharacteristie of this very distinet species (80 admirably represented
by Hooker's tignre) and strengthen a snspicion whieh 1 have long held, that two
distinet species have heen referred to this name in onr herbaria.

Pellaea ternifolia (Cav.) I'¢e, Gen. 1M1, 129, 1850-52. Pleris ternifolia Cav. Praelect.
1801: No.657. 1801,

Near Plateado, September 1 (No. 2792); also near Sauta Teresa, Angnst 10 (No.
3403). Specimens all good, but the latter espeeially fine.

Vol. 1, p. 61, 2Vol. 4, p.519.
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PHEGOPTERIS.

Phegopteris rudis Mett. I'il. llort. Lips. 83, 1x36.
Near Santa Teresa, Augnst 12 (No. 2213).

POLYPODIUM,

Polypodium angustifolium Sw. FI. Ind. Oce. 3:1627. 18086,

TPoothills Sierra Madre, Sinaloa, near Colomas, July 16 (No. 1691): also between
Dolores and Santa Gertrudis, Tepie, Angust 7 (No.2059), Sori irregularly uniserial,
but lamina hroad enough (4 to £ inch) for type.

Polypodium aureum L. Sp. Pl. 2:1087. 1753.

Sierra Madre, west of Bolanos, Jalisco, September 15 to 17 (No. 2068)., Small
plants, seareely, or very slightly, glaucons heneath, one young state three-lobed and
fertile. Probably Fée’s Clirysopteris trilobata mentioned! as a dwarf form with three
lobes was founded on some such specimen. Thoespecimens show free veinlets within
the areol:e and must be considered as young plants of the species. With thisis another
sheet, not nnmbered (stamped) and without spocial data, but ticketed “No, 5e from
Guannato, A. Duges.” It contains a single frond abont 10 inches tall with a terminal
lobe and five pairs of lateral ones, glancous beneath and without free veinlets. The
gpecimen, therefore, is the variety areolatum (. 1. K.) Baker. But a variety based
on sueh nnsnbstantial difterences is scareely worth maintaimng.

Polypodium furfuraceum Schlecht. Linnaex, 5: 607, 1830.

Between Rosario aud Colomas, July 13 (No. 1642),

This is one of the most interesting Polypodinms that I know of, on accountof the
singularly beantifol and varied scales with whicli the fronds are every whers clothed.
P, skinneri Hook. resembles it very mucl, but 1s Jess densely clothed with seales, and
has a system of free veinlets, while those of the present speecies are forked.
Polypodium lanceolatum L, Sp. PL. 2: 1082, 1753,

Near Colotlan, Angust 29 (No. 3609). Weather-beaten, shrunken, small fronds,
Lut characteristic of this species. Also west of Bolafios, September 16 (No. 3716),
small plants, some fronds lobing slightly.

Polypodium pectinatum L. Sp. PL 2: 1085. 1753. Non herb., nec auet.

TFoothills Sierra Madre, near Colomas, Sinaloa, July 18 (No. 3201).

I place the speeimens here on aecount of the villous stipe and raehises, bhut the
plants are small and might pass for I, elasticum Rieh., a species doubtfully distinct.
Both liave forked venation, with the lower pinnwe redueed, the other characters
being equally variable in both species, which appear to differ only in size.
Polypodium subpetiolatum llook. in Benth. PL llartw. 54, 1840.

Near Santa Teresa, August 12 (No. 2205).

Polypodium thysanolepis A. Br.; Klotzsel, Linnaea, 20: 392, 1347,

West of Bolafios, September 16 (No. 3710;; Sierra Madre, Zacatecas, August 18
(No. 2399)—all very small, young plants. Alsonear Plateado, Septemberd (No., 2797),
plants more mature.

PTERIS.

Pteris aquilina lanuginosa (Bory) llook. Sp. Fil. 2:196. 1858,  Pleris lunuginosa
Bory; Willd. Sp. P’L. 5: 403. 1%10.
Near Santa Teresa, August 12 (No. 2212),

WOODSIA,

Woodsia mexicana Feé, 7° Mem. 66, t. 26, figs. 3-5.  1851=1857.
West of Bolafios, September 16 (No.3719); specimens narrow and slender. Also a
larger form from near Plateado, Zacateeas, September 4 (No. 2796).

!Baker, 8yn, Iil. 317,
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Fournier cites Robert Brown! for thix species and gives it as a synonym for 1T,
mellis.J. Smith, as does Hemsley- also; but the very marked diticrence in the strue-
ture of the involneres is ot itselt’ a sufliciently good character to separate the two—
I, mexicana and W, mollis—ahsolutely.

WOODWARDIA,

Woodwardia radicans J. . Swith, Men. Acad. Tor. 5: 112, 1793,

Near Santa Tevesa, Angust 12 (No, 2214), The American forms of this species have
becn considered as distinet species, or at least as varietal, but there appears to he
no really good reason for sepurating them from the Enropean.

A PROPOSED REARRANGEMENT OF THE SUBORDER AGAVEAE.

The aecepted distinetions separating Agave and its allies are not
altogether satisfactory.

I am led to propose the following arrangement after a study extend-
ing over several years. Desides the National Herbarium, I have had
almost daily access to the rich evllections of the Washington Botanieal
Garden, as well as four months’ study in Mexico, where I had an oppor-
tunity of seeing thousands of these plants growing under their natnral
eonditions. In this conneection I ought to state that I brought back 93
specimens for the herbarinm aud 40 living plants, more than half of
the species represented by the latter being new to cultivation. In
Mexieo I had great ditlicnlty inn determining the genus to which a num-
ber of my plants of thisx group belonged. For instauece, I found that
Polianthes was said to have a “lax simple spike,” Prochnyanthes a
“Jax raceme,” and Bravoa an “inflorescence laxly spicate or racemose.”
Prochnyanthes was found, however, with nearly sessile flowers, while
Polianthes has often shortly pediceled flowers or even a paniculate
intlorescence. In fact, there is no difterenee in the inflorescence of
these three genera; the roots, stems, leaves, are also all on the same
plan, and the habit and habitat are similar. The only grounds for
geuerie separation lie in the perianth, and 1 have sometimes felt that
these were not sufficient. Indeed, any such distinetion seems to break
down between the first and last. The close relationship of these three
genera has been observed by others, Mr, Baker arranged them oue
after the other, although he has not bronght out clearly the real difter-
ence that exists betwecu them, and places Prochnyanthes between
Polianthes and Bravoa. It must be remembered, however, that most
of the species have heretofore been known only from single specimens.
The point at which my results seem to difter most from those of others
is in the placing of the herbaceous species of Agave nearver the above
than to Agave proper. It is remarkable that the herbaceons Agaves
have not been united into an imlependent genns before,

It is true that single species, fonr in all, have been made the types
of as many distinet genera, but the peenliar and uniform group eom-
posed of some 15 species has not been segregated, The relationships

'In Wall, PL Asiat. Rar. 1: 42, - Biol. Cent. Am. 3:593.




of these species, however, have not been unobserved.! Some Manfredas
(at least one) have beeu described as Polianthes, and two Agaves
(§ Manfreda) have been called A. polianthoides. Baker has also called
attention to their close relationship with Polianthes and Bravoa. 1
find that, except in the flowers, these herbaceous Agaves have all their
relationships with Polianthes and its allies, which they resemble,
namely, in their herbaceous habit, their bulbose base appearing an-
nually from thickened rootstocks, their short-lived leaves, and their
intlorescence. They differ from Polianthes in having their flowers soli-
tary instead of in twos, but in this respect they agree with one or two
reputed species of Bravoa (B. singuliflora and B. densiflore). 1 have
studied seedlings of only one species, but have no doubt that the
development of all is similar. In the species studied a true bulb was
formed the first year. In the case of several species which I collected
in Mexico I found that the flowering stalks came from bulbs crowning
short rootstocks. In the case of Agave a trne caudex is developed
the first year, which persists throughout the life of the plant,

Unfortnnately little attention has been paid by collectors to those
parts of the plant which grow beneath the surface of the gronnd, and
as a result many erroneous statements have crept into print. Ifor
instance, in the original description of Prochnyanthes it is stated that
it has a “ shert, thick, erect bract-covered candex,” and in another part
of the same description it is said to have a *short caudex covered
with broad clasping leaves,” while Bravoa is said to have the “ root-
stock tuberous” and some species to have the #*tubers oblong, with
tunies slitting into fine fibers at the top,” ete.

In Mexico, where 1 examined many specimens, I found practically
the same structure in the gronnd parts of Bravoa, Prochnyanthes,
Polianthes, and Agave § Manfreda. A description of Prochnyanthes
is a description of all the others except in some minor details. In this
cenus T found:

{1) That the rootstock is small and covered with small bracts. (In
some species of Agave this rootstock becomes of great size, and it is
that which furnishes much of the amole of the Mexicans.)

() That from the rootstock descend a number of spindle-shaped
fleshy roots.

(3) That the rootstock is crowned by a well-developed tuber with
regularly concentrie layers, and the top of the tnber crowned with a
cluster of fibers, which are the remains of the old leaves.

'Hartweg (Trans. Hort., Soe. 3: 117, 1848) speaks of one of these plants as follows:
“The soap plant, Agare saponaria, was found throwing np its tlower atem like a
tuberose, to which, in fact, it bears mnech resemblance.”
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The following table shows the more recent treatments of this

subfamily:
Farious arrangements of Agaveae.

Beutham]g;x:;l Hooker, |Pax in Engler and Prantl, Baker, 1888, Proposed arrangement,
b 0 1899,
Polianthes. Bravoa. Polianthes,
Bravoa. Tolianthes. Prochnyanthes (1887)... Prochnyanthes.
| Bravoa. Polianthes.
,{anua.
Beschorneria.....c...... Beschorneria ............ Beschorneria. | Peendobravoa (below).
Doryanthes. Manfreda (1866).

) Leichtlinia (1893).

} || Alibertia (1882).
l Delphinoa (1897).

Agave ......... booooooo ARave ceeecincicnniaaa.. 1{Agm‘u .......... eraeas Agave.
| Manfredu.
Fureraca..ceeeeeveneaca. Fureraea ..cceeeeen..... | FUreraca ..c.ceecae..... Furcrnea.
Boschorneria.
Doryanthes coeoeennn... Doryanthes....cocooeu.. ! .......................... $ Doryanthes.

|

In the accompanying key Furcraea, Beschorneria, and Doryanthes
are omitted, as it is my desire here to bring out the difference between
Manfreda and its allies.

KKY TO MANFREDA AND RELATED GENERA,

A. Plantlets forming the first year true bulbs; plants appearing annually from bulbs which
crown more or less thickened rootstocks ; dying dewn annually ; leaves comparatively
thin, neither spine-edged nor spine-pointed ; inflorescence a simple lax raceme or spike ;
Mowering annually.

B. Ilowers normally in pairs; perianth always eurved; filaments equal, not folded in the
bud : anthers ineluded.

C. Perianth not abruptly curved or dilated at the middle; stamens inserted far above the
enrve in the perianth tube (with some exceptions) ; filaments mostly very short; ocvary
usually free at the apex.

Polianthes L. Bravoa Llav, & Lex.

CC. Perianth abruptly dilated and curved at the middle; stamens inserted below the curve
in the perianth tube ; filaments longer than in the lust.

Prochnyanthes Wats.
. Hardly to be distinguished from Poliauthes oxcept in the perianth.

BB. Flowers (normal) always solitary ; stamens folded in the bud.
D. Stamens ineluded; infloresecnce dense,
Pseudobravoa (Bravoa in small part).
DD. Stamens cxserted; inflorescence open.
Manfreda Salisb. emended (Agave § Manfreda),
a. Perianth straight.
Subgenns LUMANFREDA,
b. Perianth strongly curved.

Subgenis PSEUDOMANFREDA.
22114 ——2
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AA. Plantlets forming the first year a distinel candex; plants persisting from year to year
and having a more or less distinct stem ; leaves persisting for several, often many,
years, uswally thick, fleshy, spiny-edged, the spines poinled ; inflorcscence either a
dense eylindrical spike with flowers normelly in tivos or a large panicle with can-
delabra-like branches; flowering usually after a long intervel of growth, some-
times but onee, in other species oceasionally, in one annually; perianth tube
straight; stamens folded in bud.

Agave (for the most part).

The genera as here received may be noted as follows:

¥16. T.—Flowoers of Polianthes tuberosa, natural

size.

Polianthes L. 8Sp. I’L. 1: 316.

Typo, P. tvberosa L.

Fi16. 8.—Flowers of Iolianthes sp.,
natural size.

Ficures 7 to 9,

I’ tuberosa has been cultivated for four hundred years, aml the real home of the

¥ia. 9.—Flowers of Polianthes sp., nat-

ural size.

which they can be distingnished.

speeies is nnknown. It hiag been assigned both
to Asia and America.  Liuniens says, in Species
Plantarum, ¢ Habitat in India.” 1ts allies are
mostly Mexiean, although it does not seem to
have had its origin in any of the wild species
known towe. It has also Leen reported from
the higher Anudes of South America. To Poli-
anthes T wonld refer ’

Bravoa Llav. & Lex. (for most part) Nov,
Veg. Dese. fase. 1: 6. 1824,

Figure 10.

Typeof tho genus, Braroa
geminiflora Lex.in Llav. &
Lex., 1l e.

Dravoageminifloraisquite
unlike P tuberosa in its
short, red, cylindrical peri-
anth tube, and were these
species the only representa-
tives of these geunera tho
twomight be kept distinet.
Taking into consideration 6. 10.—Flowers of
other specics, however, I Bravoa gewiniflora,
ean not find any eharacter natural size.
or group of characters by
The best character whieh I find to soparatoe the

several species of this group is the degree of elongation and the wauner of the hond-
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ing of the tube, but this throws I, tuberosa and B. yeminiflora into the same subgroup.
As I understand the genns, it is eomiposed of 9 or 10 species.
Prochnyanthes Wats. Proc. Am. Acad. 22 : 457, 1887. Ficvre 11,
Type of genus, I, riridescens Wats., 1. c.
This genus was established by Dr. Sereno Watson in 1887 upon plants brought
back by Dr. Iidward Palmer from near Gnadalajara, The species has been sup-

Fia. 11.—Flowers of Prochnyanthes viridescens,
natural sizo.

posed to be known only from thisregion. I found
it to be very common, however, in the Sierra
Madre, and specimens were
brought back from the Terri-
torio de Tepic and the States
of Durango, Zacatecas, and IMG.12.—TFlower of Manfrede virginiea.
Jalisco. These specimens ,
show considerable departures from the type, but I have liceu com-
pelled to consider them all as forms of a widely varying species,
Living specimens were brought home, and these ave tlie first
which have been reported in cultivation.

Pseudobravoa Rose, geu. nov. PraTe XVIIL
Type, Bravoa densiflora Robinson & Fernald, Proc. Am, Acad. 30:
122. 1894,

The genus differs from Bravoa and Polianthes in its short, dense
spike of flowers, which are solitary in the axils of long-attennate
briacts. The flowers are yellow, very long fnnnel form, at first
erect, becoming somewhat enrved, but never abruptly bent or
abruptly dilated. Stamens inserted high up in
thetube; anthersineluded. Low,nearly acanles-
cent plants with loosely coated bulbs, the root-
stoeks very small or wanting, The ouly speeies
Fia. 13.—Manfreda  i8 I’seudobravou densiflora (Robinson & I'ernald).

scedng, natural  pragfreda Salish. Gen. Pl Fragm. 78. 1866,

size. s

Fravres 12 1o 14,

Type of the genus, Manfreda virginica (L.) Salish. 1. e. Agave F16.14.— Manfroda
virginica L, Sp. P1. 1:323. 1753, bulb, cross-sec-

This genus was established by Salisbury in 1866, bnt has never tion—scale of 3.
come into use. There has been, however, a quite general agree-
ment that thesoe speeies form a very nnique section o Agave. Baker says, in speak-
ing of Manfreda: *‘These form a very distinet group, worthy, I think, of separation
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Flower of Adgave americana, natural
size.

into a subgenus, in which habit and leaf
charaeters and short life duration run par-
allel with a well-marked distinetive type
of infloreseence.” It may be questioned
whethor these charaeters may not prop-
erly be eonsidered generie. Thereare cer-
tainly no equally good gronnds for keep-
ing Bravoa or Prochnyanthes from Poli-
anthes. Addedto thesecharactersarethe
peculiar rootstock amd hnlb of Polianthes
and its allies.

Baker recognizes 12 species in Agave §
Manfreda, but thisnumber will bedoubled
when Mexico has been better explored,
Agave L. Sp. P’l. 1:323. 1753.

FiGcures 15, 16.

Type, 4. americana L., 1, c.

Linn:ens gave four speeies of Agave in
the firstedition of the Species ’lantarum,
of whieh two are here of interest, viz, ..
americana and .l. virginica. The former
is to be taken as the tyne of the genus.
Linnexus says: ‘“Habitat America ecali-
diore.”

Known species more than 100,

The following othier genera have
been taken out of Agave, but ap-
pear to be identical with Manfreda:

ALIBERTIA Marion, Rev. Ilort. Bouch.
Rhone, November, 1832,

Type, A. intermedia Marion, 1. c.

This is alse dgare alibertii Baker, Gard.
Chron. N. 8. 19:176. 1883,

LurcirrLiNia Ross,Delect, Sem.Panorm.
48, 1893,

Type, Agarve protuberans Engelm. in
Baker, Handbook Amaryll. 197. 1888,

Wo have a duplicate in the National
Herbarium. This form, of eonrse, should
comeont of Agave; but Ishould not sepa-
rate it from Manfreda, for I do not con-
sider the slight projection of the ovary
into the perianth tnbe of suffieient ini-
portanee to hase a genns upon. This
character is of no value in Polianthes.
Other species of
Manfreda prob-

ably possess the
same character, V
The fruit of .1gare s

macilosa has a

slender beak, bat

I am mnot sure

whether or nof it

is free from the 1P1G. 6. — A gave seedling,
perianth, natural size.
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DrrLrinNoa Ross, Boll, R. Orto Bot. Palern. 1:117. 1897,

Type, D. gracillima Ross, 1. e.

This is also .gave potosina Robinson & Greenman, Proc. Am. Aead, 29:393, 1894,

The above genus was deseribed as having thie lower flowers in pairs while the
upper ones are solitary,

SYNOPSIS OF THE NORTH AMERICAN SPECIES OF NISSOLIA.

The genus Nissolia was established by Jacquin in 1760 (Enum. Pl
Carib. 7).

In 1825 A. De Candolle (Prodr. 2: 257 to 239) monographed the genus,
describing seventeen species.  Of these, however, only three belonged
to the genus Nissolia proper, viz, N. fruticosa, N. hirsuta, and N. race-
mosa, the latter two being there deseribed for the first time.

In 1839 G. Bentham (in Mart. FL. Bras. 135, pt. 1, pp. 76, 77) reduoced
these three to Jacquin’s original N. fruticosa, and in addition described
the species N. platycarpa.

Previously to Bentham, Dr. Gray (in 1852) and Dr, Torrey (in 1859)
had each described a species under Chaetocalyx.

In 1861 (Journ, Linn, Soe. 5:23, 26) Dr. Gray transferred these two
species to Nissolia, recognizing four in ally viz, N. fruticosa, N. platy-
carpa, N. wislizent, and N, schottii.

In the Biologia Centrali-Americana Mr. 1lemsley lists five species,
one being withount specific name, and the’ speeitic name hirsuta being
twice used on different authority. On the same page N. schottii and
N. wislizeni are retained in Chaetocalyx,

Later, Watson described two additional species from Mexico, viz,
N. platycalyr and N. confertiflora, All the above species except N. race-
mosa have been reported from Mexico. N. htrsuta, which was snppressed
by both Bentham and Gray, appears to be distinet from N, fruticosa,
to which theyw referred it. The type came from Guanajuato, Mexico,
and I have recently had specimens from the type locality. N. conferti-
fora, it seems, should be referred to this species. N, sefosa Brandegee!
and N. confertiflora laxior Robinson are other names which have recently
been published. The species are difficult to recognize, but the following
key seems to separate them fairly well:

EXPLANATION OF TFIGURES.

Iu all the following fignres (Nos. 17 to 27) the same letter applies to the same part,
Thns, fig. « is always the legume; fig. b, the flower; fig. ¢, the bauner; fig. d, the
wing; fig. e, the keelj fig. f, the stamens; fig. g, the ovary. The fruit is natural
size; the flowers and flower parts ave enlarged twice. Fig. 17, N, wislizeni, is made
from a specimen collected by C. G. Pringle near Chihuahua in 1885 (No. 618).  Fig. 18,
XN. schotiii, is made from a specimen collected hy C. (i, Pringle near Altar, Sonora, in
August, 1891, Fig. 19, N, platycalyr, is made from a dnplicate type. Fig. 20, N.
pringlet, is made from the type specimen. Fig. 21, N, diversifolia, is made from the
type specimen. Fig. 22, N, hirsuta, is made from speeimens eollected by Mr, C. G.
Pringle near Cuernavaea in 1886 (No. 6305). 1Mig. 23, .V, dedgei, is made from speci-

'Proc. Cal, Acad. ser, 2, 3:127. 1891,
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mens collected hy Mr, Dodge near Monterey in 1891 (No. 131). Fig. 24, N, multiflora,
is made from the type specimen. Fig. 25, N, larior, is made from duplicate type.
Fig. 26, N. nelsoni, is made from specinens eollected by Mr. C. G. Pringle in the
valley of Oaxaca in 1894 (No. 4640). Tig. 27, N. fruticesa, is taken from Hooker's
Icones, vol. 6, No, 549,

KEY TO NISSOLIA.
a. Stems prostrate, creeping.

N.ssolia wislizeni Gray, Jonrn. Linn. Soc. 5: 25. 1861. Chaetocalyx wislizeni Gray,
PL Wright. 1: 51, 1852, Froure 17.
This species has a wide distribution, extending from Arizona and New Mexico to
Central Mexico. I colleeted it in the States of Durango and Zacatecas in 1897,
from which, so far as 1 can learn, this is the first time it has been reported.
Specimens examined—
United States:
Arizona, Huachnea Mountaing, September, 1882, J. (7. Lemnion (No. 2668).
New Mexico, , C. Wright, 1851 (No. 1007),

r g

F1a. 17.—Nigsolia wistizend.
Mexico:

State of Chilmahna, hills and plains near Chilmahna, €. G, Pringle, June to
Angust, 1855 (No. 618). .

State of San Lnis Potosi, chiefly in the region of San Luis Potosi, 22 north
latitude, altitude 6,000 to 8,000 fect, C. C. Parry and Edward Palmer, 1878
(No. 133).

State of Durango, J. N. Roese, Augnst 14 and 15, ISQI(NOS. 2278 to 2298).

State of Zacateeas, near Monte Llscobedo, /. N. Rose, Augnst 27, 1897 (No.
2651). -

aa. Stems climbing or lhwining.

b. Flowers all in small verticillate clusters,
¢, Style terminal; legume with the apex of wing acule or acutish.

d. Calyx glabrons without, sometimes sclose.

Nissolia schottii (Torr.) Gray, Jonrn. Linn. Soc.5:26. 1861. Chaeloealyx schollii
Torr. Bot. Mex. Bound. 56, ¢, 18,  1859. FIGURE 18.
The type was eollected by Schott at ¢ Sierra Verde, Arroyo de los Samotas,
Sonora.”
This speeies seems to be confined to northwestern Mexico, extonding into sonthern
Arizona. Specimens so named from farther east are to e referred elsewhere, I
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have not been able to separate Nissolia sctosa Brandegee,' the presence or absenee of
yellow setwx on the calyx being very variable.
Specimens cxamined—
United States:
Arizona, Santa Catalina Mountains, (. . Pringle, Angnst 3, 1881.
Mexico:
State of Sonora, by streams near Altar, C. . Priugle, Augnst 26, 1831; Gnay-
mas, Dr, Edward Palmer, 1887 (No. 170); Alamos, Dr. Edward Palmer, Sep-
tember 16 to 30, 1800 (No. 63%).
Lower California, San Pedro, 7\ 8. Brandegee, October 30, 1890 (No. 140),
State of Chihnahua, sonthwestern part, Dr. Edward Palwmer, Augnst to Novem-
ber, 1883 (Nos. 57 aml 113).

F16. 18.—Nissolia schottii.
dd. Calyr softly pubescent without,

e. Calyx broadly campaunulate; banner cauveate at base.

Nissolia platycalyx Wats, 'roc. Am. Aead. 17:34, 1882, Figune 19.

This species is known ouly from Dr, Ldward Palmer's type specimens eollected in
the mountaius east of Sal-
tillo, 1880 (No. 248 in part).
With this species was eol-
lected a second one, which
was distributed under the
same number. This will he
found referred to below nn-
der the name of N. dodgei.
We have a dunplicate type
(Type No.203) in the Na-
tional Herbarinm.

ee. Calyr navrower, tubular;
baruer rounded at base.

f. Leaves dull green, lanceolate
often acutish.

Nissolia pringlei Rose, sp.
nov. Ficure 20.
Probably a climbing vine; Fit. 19.— Nissolia platycaly..

leaflets 5, lanceolate to oh-

long, ronuded ut base, ucnte or obtnse at apex, long-apicnlate, nearly or quite glah-

rous, pale green, rather thin in texture, 25 mum. or less long; calyx tubnlar, pubes-

' Proe. Cal. Aeadlser. 2, 3:127, 1891,
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cent without, the tnbe a little over 2 mm. long, truncate between the filiform
teeth; teeth shorter than the calyx tube; petals pubeseent withont; legume 2 or
3-jointed, pubescent, the upper or winged portion acute.

Collected by Mur. €. (i, Pringle in the
Santa Ilulalia Mountains, State of
Chihuahua, September 15, 1885 (No.
324).  This specimen was distribnted
as N, schottii, from which specics it
differs in its pubescent calyx, short
calyx teeth, different foliage, ote.

Thoe type is in the National Her-
harinm,

ft. Leaves bright yreen, mostly orbicular,
rounded or retuse at apex, thickened.

Nissolia diversifolia Rose, sp. nov,
163, 20.— Nissolia pringlei. I"1GURE 21,
A twining shrub; leaflets 5, very
variable in ountline, nsnally shortly oblong, vronnded or cordate, rarely enncate, nt
base, rounded or retuse at apex, always apienlate, glabrons and shining above,
nearly glabrous beneath, somewhat thickish in textnre, 12 to 18 mn. Jong; ealyx
pubescent withont, rarely setose, tu-
bular, becoming somewhat campann-
late in age, a little over 2 mm, long,
truncate between the short (less than -
2 mm. long) filiform teeth; corolla
yellowtinged withred, the onterlobes
pubescent; banner 8 mim. long, in-
cluding the claw (2 mm. long), not
auriculate at base, strongly retnso at
apex; legnmne 2 mm. or more long, 2
or 3-jointed, the upper and winged
portion acute,
Collected by Mr. C. G. Pringleabout Fi6. 21.—Nissolia diversifolia.
Tehnacan, State of Puebla, Angust
and September, 1897 (No. 6693), and distributed nnder an untenable specific name.

cc. Style somewhat dorsal; lequme with the wing obtuse or rounded at apex.
g. Flowers very small (calyr 1 mm. long; corolla 7 mm, long).

Nissolia hirsuta DC. Prodr. 2:257, 1825, Niscolic confertiflora Wats. Proc. Am.
Acad, 21:421. 1886. Ficure 22,

Npecimens examined—
Mexico:

State of Jalisco, near Colotlan, J. N. Rose, September 6, 1897 (No. 2813);
Bolafios, J. N, Rose, Septemer 9, 1897 (No. 2852); barranea, near Guadala-
jara, €. . Pringle, July 25, 1893 (No. 5421); barranca of Toquila, (. ¢,
Pringle, October, 1893 (No. 5421b); Tequila, Dr. Edward Palmer, August,
September, 1886 (No. 338).

State of Zacatecas, San Jnan Capistrauo, J. N, Rose, Angnst 20, 1897 (No. 3541).

State of Durango, J, N, Rose, Augnst 15, 1897 (No. 2301).

State of Morelos, near Cucrnavaca, altitude 5,000 feet, . (i, Pringle, July 24,
September 15, 1896 (No. 6395).

State of Ninaloa, Culiacan, Dr. Edward Palmer, Augnst 27 to Septemnber 13,
1891 (No. 1496).
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State of Oaxaca, Tomellin Canion, altitnde 3,500 feet, €. (. Pringle, July 17,
1897 (No. T467).

State of Guanajuato, Prof. A. Dugés, 1891.

State of Chihnahua, San Jose, sonthwestern part of State, Dr. Fdward Palmer,
August to November, 1885 (No. 42).

gg. Ilowers larger (calyr 2 mm. or more lony; covolle muech larger than in the last).

h. Calyr and pod setose; pod alsw very pubescent,

Nissolia dodgei Rose, sp. nov. F1GUuRre 23.

Stems climbing, fincly canescent; leaflets olliptical, oblong, or nearly orbienlar,
somewhat apicnlate, pubescent on both sur-
faces, 1 to 2 em. long; flowers numerous on
slender pedieels, yellowish, 5 to 10 mm. long;
calyx sparsely setose, its teeth filiform, more
than half the length of the tube; legume

oy

Fia. 22.—Nissolia hirsuta.

somewhat faleate, 2 cm. long, strongly
pubescent, 2 or 3 seeded, the hasal
portion bearing seattercd yellow setiv,

the broad expanded wing obtuse at
apex.

Spccimens eramined—
¥ia. 23.—Nissolia dodgei.

Mexico:
State of Coahnila, mountains east of Saltitlo, 1. Idward Palmer, 1880 (No.
218, in part); near Monterey, Charles K, 1Jodye, May, 1891 (No. 131).

hh. Calyx and pods nol setose.
i, Leaflets small; sepuls mostly shorter than the tube,

Nissolia multiflora Rose, sp. nov. Ficure 24,

Stems elimbing, pubescent, leaflets 5, orbicular or shiortly oblong, rouuded or
alightly cordate at base, rounded at
apex and with a slender apiculation,
10 to 18 mm. long, somewhat pubes-
cent; flowers nnmerous in the axils
of the leaves, yellow or purplish;
calyx nearly glabrous, 3 mm. long, not
setose, truncate between the lobes;
calyx teeth filiform nearly eqnal to
the length of the calyx tube; outer
petals pubescent and ciliate on the
margins, rose-colored; ovary pubes-
cent, 2 or 3 ovnled; legume 2.5 mm,
long including the broad obtuse
wing.

Collected by C. G. Pringle (No. 6061) on Mount Alban, near Oaxaeca, altitude 5,800
feet, November 23, 1894.

F1G. 24.— Nisgolia multifora.
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ii. Leaflets large; sepals longer than the tiube,

Nissolia laxior (Robinson) Rose; Nissolia confertiffora laxior Robinson, Proe. Am.
Acad. 29:315. 1804, Frcung 25.
Apparently a good species. It is only known from the type collection and the
fruit is 8till nnknown.
Collected by Mr, C, (. Pringle in a barranca near Beltram, State of Jalisco, June
3, 1893 (No. 4379).

bh. Ilowers nsually (or always) in naked racemes; calyzx leeth very small.
k. Calyx truncate with small linear teeth,

Nissolia guatemalensis Rose, sp. nov.

Probably ashrubby vine; the younger parts somewhat pubescent; leaflots lanceo-
late, rounded at base, slightly tapering but obtuse at apex, mucronate, glabrous
above (at least in age), puberulent heneath; flowers in racemes; calyx small, 2 to
2.5 mm. long, trnneate with small linear teeth much shorter than the tube, becoming
nearly glabrons; pods on slender stipes twice as
long as the ealyx, 35 mn. long, the terminal wing
acnte.

Collected in Gnatemala by Sutton Hayes, near
Esqnintla, Novemher, 1860 {specimen in llerh.
Gray), and by lleyde & Lux. uear Cnajiniqunilapa,
in 1893, and distributed by John Donnell Smith*
as No. 6112.

kk. Calyr not truncate; teeth triangular.

1. Theterminalwing of fruitobtuse.  Mexican species.

T1G.95.— Nissolia laxior. Nissolia nelsoni Rose, sp. nov. Ficure 26.
Shrubby vine climbing 36 to 45 dm, high, gla-
brons or younger parts pubescent; leaves large; leaflets 5, nearly glabrous in age,
ovil to abovate, rounded or acnte at apex, broadly enneate or rounded at base, 2.5
to 7.5 cm. long, 16 to 36 mun. broad; flowers in terminal or axillary racemes, 15 to 25
cem. long in fruit; calyx enp-shaped, 1 mm, long, puberulent, the minute teeth tri-
angular; corolla 6 mm. long, pale yel-
low; Dbanner orbicnlar, horizental, re-
tuse; ovary pubescent; fruit 2 or 3
jointed, the npper joint broadly winged,
obtuse, 18 to 25 mm. long, 8 to 10 em.
broad.

Colleeted by Mr, E. W, Nelson from
the Valley of Oaxaca, September 20,
1891 (No. 1266); by Mr. C. G, Pringle,
May 19 and August 17, 1894 (No. 4610);
aud by Mr, . W, Nelson near ‘Taxtla,
State of Chiapas, September 1 to 8, 1895
(No.3086). It is probably, also, Bour-
geau's No. 1477, collected in the valley
of Cordava. T1G. 26.—Nissolia nelsoni.

Flowering specimens collected by
Rev. Lucius C.Smith at Colderon, San Juan del Estado, .June, 1894, and by Mr.
Henry E. Seaton near Cordoba, Angust, 1831, have somewhat diflferent leaves and
snggest N, fraticesa.  Better material may show that they belong elsewhere.

This species differs from N, fruticosa in the shape of the leatlets, and in the calyx
and fruit.
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11. Terminal wing of fruit acute; South American species.

Nissolia fruticosa Jacq. Ennm. ’l. Carib, 27, 1760. \Nissolia racemosa DC. Prodr.
2:257. 1825. (Fide Benth.) Figure 27.
I have seen no authentically named speeimens of this speeies, but if the illnstra-
tion in Hooker’s Ieones (whieh in part is here reproduced) and the ohe in Flora
Drasiliensis are correet all ont Mexican
material is to be excluded. N, hirsuti-
Slora DC., usnally referred as a synonym
of this species, is to e restored to spe-
cific rank. Fruiting specimens col-
lected by Fendler in Venezunela in 1854
and 1855 (No. 194) and now in Herb.
Gray answer this species better than
anything else whieh I hiave scen,

UNCERTAIN SPECIES.

Nissolia platycarpa Benth. in Mart.
Il Bras. 15, pt. 1:77. 1859,

Thavenotbeenableto place this Mexi- F16. 27.—Nissolia fruticosa.
can species, owing to the very mmeager
deseription, Dr. Gray thought it was thie same as N. wislizeni, and in the Biologia
it is stated to be the same as N, schoftii, Mr. Hemsley suggests that it is the same
as Palmer's No, 248, in part, for which 1 have proposed the name N. dodyei.

The type of the species is Coulter's plant from Zimapan, State of Hidalgo, and
henee widely separated from Palmer’s locality in Coahuila. N, platycarpa is de-
cribed as having the fruit one-nerved, and in this respect differs from all the species
which 1 have seen.

Nissolia () sp.

Palmer’s No. 7, ftom Aeapuleo, has mueh the appearance of this genus, althongh

the specimens do not conform to any of the above deseriptions.

NOTES ON RUTACEAE.

To the notes on this order published earlier in this volume' the
following are to be added:

ZANTHOXYLUM,

Zanthoxylum insulare? Rose, North Am. I"auna, No, 14:79. 1899,

Tree 6 to 20 meters high, thornless; leaves oddly pinnate; leailets 6 or 7 pairs, oppo-
site, sessil®, obovate to spatulate, obtuse or retuse, 2 to 3.5 em. long, erenate, with
large pellueid dots between the teeth and small scattered dots over the surface,
slabrous: flowers unknown; fruit small, in & rather compact paniele; pediecls very
short; stipe short or thick.

Collected by E. W. Nelson on Maria Madre Island.  May 3 to 25, 1897 (No. 1278),
Zanthoxylum longipes Rose, sp. nov.

Probably a tree; branches with a few small, scattered, lhiooked spines; young
branches green, somewhat angular, glabrous or slightly pubernlent (likewise the
leaflets); leaves small on short petioles; leaflets always 3, quite variable in ontline,
some orbicular to ollong, otliers abovate to lanceolate, 1 to 3 c¢cm, long, shining
above, with many pellucid dots, the margin undulate, sessile or subsessile, ronnded

INo. 3, pp- 110 to 113.
2The original deseription is here reprodneed.
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and retuse at apex, ennente or ronmded at base and bearing on eachi side a glandular
callosity ; inflorescenco compact, the cluster 1 to 3 em. long; cocei 1 or 2, 3 mm, in
diameter, horue on a slender stipe 2 mn, long; seed glabrous,

Collected by Mr. C. ;. Pringle on limestone hills near Tehnaean, altitnde 5,000
feet, Augnst 28, 1897 (No. 6691).

Zanthoxylum nelsoni Rose, North Am. Fanna, No. 14:70. 1899,

Treo 7.5 to 20 meters high, thornless (2); leaves oddly pinnate; leaflets ahout 6
pairs, distant, opposite, shortly petioled, 5 to 11 em. (2 to 44 inches) long, rounded at
base, long-ncuminate, eronate, glabrous on both sides, thickly setwith pellueid dots;
inflorescenco in small compact punicles; perianth complete; petals 4 (?); fruit large,
in dense headlike elnsters, not stipitate.

A very peculiar species, unlike any Mexicanone known tome. Collected by E. W,
Nelsgon on the Maria Madre Island, May 3 to 25, 1897 (No. 4279).

Zanthoxylum occidentale Rose, sp. nov,

A largo tree 7.5 moters high, with large rounded top; brauches with short straight
thorus, glabrous thronghont; leaves 10 to 15 em. long; leatlets 5 to 9, petiolulate,
cuneiate at buse, obtusely acnminate, 3 to 5 em, long, glabrous on both sides, the
surfuce sprinkled with small pellueid dots, the margin undnlate or crenate, the teeth
scparated by large pellucid dots; intlorescence a short dense panicle.

Apparently a common tree along the const; seen both at Acaponetaand Rosario,

Collected by J. N. Rose near Acaponeta, July 2 and 3, 1897 (No. 1519), and at
Rosario, July 22 (No. 1820),

Zanthoxylum pterota (L.) H. B. K. Nov. Gen, ¢t Sp. 6:3. 1826, Fagara pierota
L. Syst. ed, 10, 897. 1759,
A large bushy shrob, 30 dm. high, with loug, drooping branches.
Collected by J. N. Rose at Acaponeta, June 23, 1897 (No. 1442), and near Rosario,
July 10 (No. 1586).

The following artificial key will serve to hold these Mexican and
Central American species together until those that are little known
have been re-collected and studied.

KEY TO THE SPECIES OF ZANTHOXYLUM,
a. Leaves simple.
b. Plants thorny.
Z. pentanome DC, Proilr. 1: 725, 1824,
bb. Plants thoruless,
Z. ghisbreghtii Turez. Bull, Soc. Nat. Mose. 32, 1: 274,  1859.
aa. Leaves pinunale, -
¢. Rachis winged.

Z. pterota (L.) 1L. B, K. Nov. Gen. ¢t Sp. 6:3. 1823, Fagara pterota L. Syst. ed.
10, 897. 1759,

cc. Rachis not winged.

d. Leaflets 1 to 3 pairs (rarely £ pairs).

N

. limoncello Planch. & Oerst; Triana & Planch. Ann. Sei. Nat, ser, 5, 14: 312,
1872,

. melanostictum Schlecht. & Cham, Linn:ea, 5: 231.  1830.

. arborescens Rose, Contr. Nat, Herb. 5: 112, 1897.

. longipes Rose, supra.

. foetidum Rose, Contr. Nat. Illerb, 5: 112, 1897,

. occidentale Rose, supra.

NNNNN
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dd. Leaflets many pairs, always more than 3.

. affine H. B, K, Nov. Gen. et Sp. 6: 3. 1823,

. rigidum H. B.K.; Willd. Sp. I’L. 4: 756. 1805,

. nelsoni Rose, North Am. Fauna, No.14: 79. 1899,
. insulare Rose, loe. ¢it.

. foliclosum Donnell Smith, Bot. Gaz. 18: 1. 1893,
. pringlei Wats. Proc. Am. Acad. 26: 134, 1891.

NNNNNN

MISCELLANIOUS SPECIES.

Casimiroa edulis Llav. & Lex. Nov, Veg. Desc, fasc, 2:2, 1825,

Collected by J. N, Rose at Mazatlan, June 17 to 19, 1897 (No. 3105) ; at Acaponeta,
July 1 to 3, 1897 (No. 3119), aml near Colotlan, Angnst 28 (No. 2678). My specimens
differ somewhat from our only two herbarimin speeimens in having normally 5 leaf-
lets instead of 3, and these dnller, more pubeseent, and more tapering at apex.

The infloreseence of this genns is described by Bentham and Hooker as a few-
flowered axillary panicle. My specimens show both axillary and terminal, many-
flowered panicles, 5 to 10 em. long.

This plant produees the zapote blanco of the Mexicans.

Citrus medica L. Sp. P1.2:782. 1753,

A small tree in the foothills, growing as an escape.

Collected by J.N. Rose near Colomas, July 1%, 1897 (No. 1740),
Ptelea trifoliata mollis Torr. & Gr. F1. 1: 680. 1810,

Leaflets large. Common on the table-land.

Collected hy .J. N. Rose on the road between Hnejuqnilla and Mesquitec, Angust
25, 1897 (No. 2580).

NOTES ON TURNERACEAE.

Three genera of this order are fonnd in Mexico, viz, Piriqueta,
Iisblichia, and Turnera. Piriqueta cistoides, the only known Mexican
species of the genns, has not been collected in Mexico in recent years.
Relating to the other two genera I have the following matter:

ESBLICIIIA.

Esblichia odorata Seem. Bot. Herald, 130. 1857,

Collected by Mr. E, W, Nelson near Chicharras, in tho State of Chiapas, February
12 to 15, 1896 (No. 3803).

A tree 10 to 50 feet high,

This plant has not before been reported from Mexico, having been known only
from Panata and there but once collecterl.

This species is figured in Botany of the Herald as t. 27, Mr, Urban refers this
genus to a sectiou Piriqueta, from which, however, it appears to be quite distinet.

TURNLERA.

The following species, sent for identification or otherwise eontributed,
have been recently added to the National Herbarium:

Turnera palmeri Wats. Proc. Am. Acad. 22 113, 1886,

Collected by J. N. Rose near Huejuquilla, Jalisco, August 24, 1897 (No. 3562).

This plant was {requently seen on the table-lands. It has heretofore been reported
only from near Guadalajara, Jalisco, the type having been collected by Dr. E.
Palmer in 1285 and since obtained by Mr. Pringle and P. L. Jouy. In the original
description the leaves are said to be ezlandular, but this is o mistake.

T'his species must be near 7. callvsa.
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Turnera pringlei Rose, sp. nov.

Low, bushy shrnb, 15 to 50 em. high; young brauches, leaves, calyx, ete., densely
and softly silky pubescent; leaves oblong to obovate, 12 to 40 mm. long, obtuse,
tapering at base into a short potiole, serrate, more or less rungose; flowers solitaty
in the axils, sessile; braets 2, linoar, pubesceut, 4 mm. long, not glandnlar; ealyx
6 mun. long, the lobes twice as long as the tube, ovate, acminate, pubescent withont;
petals yellow, obovate, 6 mum. long; filaments free to the huse, glabrous; styles 2,
glabrous; eapsule 3 mm, long, somewhat hairy; secds obovate, twice as long as’
broad, less than 2 mm. long.

Colleeted by Mr. C. (i. Priugle near Tehnaean, in eastern Puebla, 1897 (No. 6642).
P’erhaps hero may be referred specimens collscted by Mr. K. W. Nelson near San
Geronimo and La Venta, State of Oaxaca, altitude 200 feet, July 13, 1895 (No. 2780),
and by J.N. Rose near San Jnan Capistrano, Augnst 18, 1897 (No. 3536).

Turnera ulmifolia L. Sp. PL. 1: 271, 1753,

Collected by Mr. C. G. Pringle on sand dunes, Tampico, State of Tamanlipas, 1898
(No. 6821).

Turnera ulmifolia alba (Liebm.) Rose. Turnera alba Liebm. Ann. Sei. Nat. ser. 3,
9:318. 1848, Tuwrnere wlmifolia velutina snbvar. 2, Urb, Jahrb. des Kgl. Bot.
Gart. Mns. Berl. 2: 141, 1853,

Stems 3 to 6 dm. high. Collected by Mr. (". G. Pringle in Tomellin Canyon, State
of Oaxaca, 1897 (No.6719); by Mr. E. W. Nelson between Niltepec and Zacatepee,
State of Oaxaea, altitnde 400 feet, July 15, 1805 (Nos, 2816, 2807); also vicinity of
Cnicatlan, State of Oaxaea, altitnde 1,800 to 2,500 feet, Oclober 8 to 16, 1894 (No.
165¢), and vicinity of San Juan Guichicovi, State of Oaxaca, altitude 450 to 1,500
feot, June 1 to 24, 1895 (No. 2711).

1 bave followed Mr. Urban in keeping this white-flowered Turnera under the
species almifolie, It does not belong, however, with his variety velutina. The latter
is eertainly a good species, and 1 have so considered it in my treatment helow.

The type loecality is stated to be “ad ripas Rio do las Vueltas,” which is probably
near Mr. Pringle’s Joeality.

Turnera ulmifolia surinamensis Urb. Jahrh. des Kgl. Bot. Gart. Mus. Berl. 2:143,
1883.

Collected by Mr. E. W, Nelson in Santa Efigenia, State of Oaxaea, Mexico, altitnde
500 feet, Jnly 18, 1805 (No. 2849a); also between Niltcpec and Zacatepee, State of
Oaxaea, Mexico, altitude 100 feet, July 15, 1895 (No. 2316).

It is questionable whether our Mexican form should not e separated specitically
from 1. wimifolia.

Turnera ulmifolia caerulea (DC.) Urb. Jahrb. des Kgl. Bot. Gart. Mus. Berl. 2: 14},
1883, Twrnera eacralea DC. Prodr. 3: 346, 1823,
Collected by J. N, Rose near Colomas, Jnly 16, 1897 {No. 1692), and between Agua-
cota and Dolores, Tepic, August 6, 1897 (No. 3357).

Turnera humifusa (Presl) Endl in Walp. Rep. 2:230. 1843, Boludschia humifusa
Presl, Reliq. Haenk, 2:98. 1830, 7. aphrodisiaca Ward, Virg. Med. Month,
April, 1876: 49, 1876, T. diffusa aphrodisiaca Urb. Jahrb. des Kgl. Bot. Gart.
Mus. Berl, 2: 127, 1883.

Collected by Dr. E. 'aliner, near Acapnlco, Octoher, 1894, to Mareh, 1895 (No. 133),
and J. N. Rose, betwoen Rosario and Colomas, Sinaloa, July 12, 1897 (No. 1612). ~

This mnst be the Boladschia hunifusa of Presl, which was originally colleeted at
Acapuleo.  Dr. Palmer’s plant agrees exactly with the description, except that the
flowers aro said to be rose-colored.

Iam inelined to think that this Mexican form, which Dr. Urban considered ags a
variety of 7. diffusa, deserves specific rank. It differs from the West Indics speci-
mens in its pubescence aud in its larger, thinuer, and more glabrous leaves.  Before
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the question ean be definitely settled more material should be collected in the West
Indies showing the variations of the typicual torm. The name humifusa is much older
than any other, and in case the species should be reduced to varietal rank that nine
should be used in prefercnee to aphrodisiaca.

An exhanstive monograph of this genus was published by Dr. I,
Urban in 1883.' [ifty-four species are enumerated. The genus Tur-
nera is strictly an American one, Brazil being the center of distribntion;
torty of the species are found in that country. Urban refers three
species to Mexico, ouly one (7. callose) being endemic; two to Central
America, one (7. panamensis) being endemic; or four species to the
two countries.

Three years before this Mr. Hemsley, in the Biologia Centrali-
Americana, enumerated fourteen species for these countries, three being
given without specific names. The names there nsed were so widely at
varianee with Urban’s monograph, that Mr. Hemsley published a re-
arrangement of the species in the supplement to the Biologia Centrali-
Americana. Tor the benefit of those who may be working in this group,
I have thonght best to publish these lists in parallel colummns along
with a third, which shows my own treatment of the genus.

Three treatments of the species of Turnera.

Species and varieties now recog-
nized.

Species listed by Hemsley. Species recognized by Urban,

1. T.alba Liebn. 1. T.vbmifolia velutina (Presl) | 1. T ulmifolia alba Rose.
2. T aphrodisicca L. Ward. Urh. subvariety 2. 2. T. humifusa (Presl) Endl
3. T cacrulea DC. S T.diffusa aphrodisiaca (Ward) | 3. T.ulmifolia caerulea (DC.)Urb.
4. T. cistoides 1. Urb. 4. Not of this genus.
5. T. hindsiana Benth. 3. T.wlmifolia cacrulea (DC.) Urh. 5. Not Mexican.
6. T.humifuse (Presl) Endl. 4. Piriyueta cistoides Griseh. 6. T.humifusa (Presl) Endl.
7. T.mollis 11. B. K. 5. T.panamensiz 1'ch. 7. Not Mexican.
8. T.pumilea L. | 6 T diffusa Willd. 8. T.pumilea.
9. T.trioniflora Sims. 7. Toulmifolia elegans (11. B.K.) | 9. T.vlnifolia elegans Urh.
10. 7. wlmifolia L. Urb. subvariety 2. 10, T. ubmifolia L.

11. T. velutina Presl.
12. Turnera sp.
13. Turnera sp.
14. Turnera sp.

8. Not credited to Mexico.
9. I. ulinifolia clegans (11.B.K.)
Urh.
10. T. wlmifolia L.
11. T.wlmifolia velutina (Presl)Urb.
2
13. I panamensis Urh.
14.
15. T.catloga Urb.

T. ulmifolia acuta Urh.

T. ulmifolia surinamensis(Miq.)
TUrh.

T. velutina Presl.

Not Mexican.

Not Mexican.

{11,
12,
13.
14.
15.
16.
’ 17.

1. callosa Urh.
7. palmeri Watson.
T. pringlei Rose.

1Jahrbueh des Kgl. Bot. Gart. und Mus, Berlin, 2:1 to 152.
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KEY TO THE MEXICAN SPECIES OF TURNERA.
a. Leaves biglandular at base.
b. Stems herbaceous, rather low, sometimes ecespitose; glands borne on the blade; secds few
(25 or less).
T. palmeri Watson.
T. callosa Urb.
bb. Stems somewhat woody; glands borne on the petiole; seeds 50 or move.
e. Leaves densely clothed with a yellow, velvety pubescence, and very prominently veined.
T. velutina Presl.
cc. Leaves not relvety-pubeseent, thin, not strongly veined.
d. Flowers blue.
¢, Leaves linear.
T. ulmifolia surinamensis (Miq.) Urb.
e. Leares broader (not linear).
T. ulmifolia caerulea (DC.) Urh.

dd. Plowers yellow or white.
ulmifolia L.
ulmifolia acuta Urb.
. ulmifolia alba Rose.

HHH

aa. Leaves not biglandular at base.

o, Annuals; seeds tubereunlate.
T. pumilea L.
ee, DPerennials; sceds retienlated.

. humifusa (Presl) Endl.
. pringlei Rose.

NOTES ON THE MEXICAN SPECIES OF CLITORIA.

HH

The genus was monographed by Bentham in the Journal of the Lin-
naan Society, 1838, pp. 33—44,

I havehere brought together the Mexican and Central American spe-
cies practically in the order treated by Bentham, adding in their proper
place the species which have since been discovered. I am strongly -
inclined to think, although Mr, Bentham reached a ditferent conclusion,
that C.mericanais quite distinet from €. mariana ; but the subject really
requires further investigation. [ havenever seen mariana from Mexico,
but there are specimens in the National Herbarium from southern Ari-
zona, and it will naturally be looked for across the border.  C. mericana
is restricted to south Mexico and Central America.

KEY TO THE SPECIES.
a. Leaflets more than 3; braetlets broad.

Clitoria ternatea L. Sp. PL. 2: 753, 1753.
This beautiful little vine was found in cultivation at Rosario, Sinaloa, July 11,
1897, by J. N. Rose (No. 1598).



169

an, Leaflets 1 to 3; bractlets linear.

b. Stems climbing.

Clitoria (?) multiflora Mart. & Gall. Bnll. Acad. Brux. 10, pt. 2: 188, 1843,

This species is based on specimens collected by Galeotti at ¢ Mirador,” State of
Vera Cruz, and near “ Comaltepeqne.”

I do not know this species. I have seen « specimen of Clitoria from Mirador, hut
it does not agree with the description of the above.

Clitoria glycinoides DC. Prodr. 2: 231. 1825,

This species is reported from Panama, I have secn specimens ouly from Jamaica.
Cltoria mexicana Link, Enum. 2: 235, 1822,

Stews elimbing, more or less pilose; leaflets 3, ovate to lanceolato, acute to
shortly acuminate, vounded at hase, glabrous above, pale and slightly pilose beneath,
2.5 to 5 em. long; petioles 10 to 35 mm. long; stipules and bractlets similar, but
the lIatter narrower; pednuneles short, 2 or 3 flowered; calyx tube pnrplish, 10 mm,
long; the tecth ovate, acnte; flowers parplish (2); pods stipitate, flattened, 4 to 5
cm, long, constricted between the sceds.

Collected by Mr, E. W, Nelson, near Totontepec, July 21 to 27, 1894, and by Mr. C.
(. Pringle, near Las Sedas, September 24, 1894 (No. 5846), both places in the State
of Oaxaca; by E. W.D. Holway, near Jalapa, State of Vera Cruz, October 3, 1898
(No.3088); by Dr. C. Sartorius, Mirador, State of Vera Crnz; by leyde & Lux, in
Guatemala, November, 1892 (No. 4114).

This is apparently the C.mexicana of Link, which Mr. Bentham has referred to
C.mariana, from which, however, it seems clearly distinet. C. mariana has the
stipules narrower, the leaves broader, ohtuse, with the under surface perhaps not so
pale, the pods more shiny and less eonstricted between the seeds, the calyx not
purplish, and the flowers considerably larger.

Clitoria javitensis (H. B. K.) Benth. Jonrn. Linn. Soec. 2: 42. 1858. Neurocarpum
Javitense 1L B, K. Nov. Gen. ct Sp. 6: 409, 1823,
I have seen no Mexican speeimens. The type comes from Sonth America.

aa. Stems erect.

Clitoria polystachya Benth. I’l. Hartw. 60. 1810.

The type of this species was eollected by t. Hartweg at Talea, State of Oaxaea.

I have referred here Mr. Nelson’s No. 819 from near Choapam, State of Oaxaca,
July 28, 29, 1894. :
Clitoria triflora Wats. Proc. Am. Acad. 22: 407. 1887.

Collected by J. N. Rose on the woest side of the east range of the Sierra Milre in
the Ntate of Dnrango, Angust 16, 1897 (No. 3519.)

This species has heretofore been found only in the State of .Jalisco.

Clitoria humilis Rose, sp. uov.

Stems low, erect, 10 to 12 ¢, high, puberulent; leaflets 3, oblong, 3 to 6 cni. long,
rounded at base, rounded or retuse at apex, glabrous above, pale, reticnlated, and
becoming glabrate hencath; peduncle nearly wanting, 2-flowered; bractlets nar-
row, acnte; calyx 10 mm. long, not purplish; the two upper teeth united to near
the middle, all aente; banner 36 mm. long, yellowish.

Collected by J. N. Rose on the east side of the west range of the Sterra Madre, in
the State of Durangoe, August 13, 1897 (No. 2251).

Clitoria subsessilis Rose, sp. nov.

Stems herbaceous, creet, 1 to 2 din. high, somewhat pilose; leaflets 1 or 3, oblong,
rounded at apex, sometimes retuse, mucrouate, rounded at hase, glabrons nbove,
paler and at tirst somewhat pilose, but becoming glabrate beneath, distinetly reticn-
late, especially above, 5 to 10 em. long, 2 em. or less wide; petioles very short or
wanting; stipules ovate, acute, nerved; peduncles short, 2-flowored; the subtend-

22114—3
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ing bractlets of the shape and size of the stipules; calyx 16 to I8 mm. long, pilose;
gepals 5, the 2 upper ones nuited to the middle, all acuminate; banner 4 em. long,
glabrous, purplish.  Pods not scen,

Colleeted by Mr, E, W. Nelson in the State of Oaxaea between Guichocovi and

Lagunas, June 27, 1895 (No. 2748), and near Santa Lligenia, July 18, 1895 (No, 2845).

SPRECIES DOUBTFUL OR 1O BI EXCLUDED FROM CLITORIA, OR FROM THE MEXICAN
FLORA.

Clitoria (?) sericea Wats, Proc. Am. Acad. 22:407, 1887; 29:315, 1894, is not of
this genus, but may be a Cracea (Tephrosia).
Clitoria mariana L. Sp. VL. 2:753. 1753,
The only speeies found in the United States, where it is common. It has been
reported {rom Mexico, hut the determinations thus far have proved incorrect.

Clitoria grandiflora Mart. ct Gal. Bull. Aead. Brux. 10, pt. 2:18). 1813,

The type of this species was collected by Galeotti at Mirador and Zacuapan. It is
probably to be referred to Centrosema.

Clitoria schiedeana Schlecht. Linnwa, 12:2:4, 1838,

Thisspecies was based on specimens collected at Jalapaaud Hacienda de la Lagnna.
It iy deseribed as having @ broad, campannlate calyx with 4 teeth. It snguests a
Centrosennr.

Clitoria speciosa Cav. Desc. 182, 1802,

I do nat know this species.

Clitoria portobellensis Benrling, Vetensk. Akad. Handl. Stoekh. 1854:119. 1856,

Unknown to me.

NOTES ON MALVACEAE AND BOMBACEAE.
ABUTILON.

Abutilon crispum Medic. Malven-fam. 20. 1787,

Common under hushes, ete.  Colleeted by J. N. Rose at Altata, Sinaloa, June 15,
1897 (No. 1336), and at Gunaymas, June 5 to 11 (No. 1236).

Abutilon goldmani Baker, f. & Tlose, sp. nav,

Shrnb I8 to 30 dm. high; young branches covered with reddish stellate hairs;
petioles 10 to 15 em. long; blade nearly orbicnlar, aeuminate, eordate at hase, 12 to
I8 em. hroad; 7-nerved at base, pale and densely stellate beneath, green and some-
what stellate, beeoming glabrate above; peduncles 5 to 10 ¢m. long; ealyx 24 em,
high, deeply lobed, covered with a dense mass of reddish stellate hairs; sepals
obhtuse, strongly 3-ribbed on the back; petals large, 5 cem. long, yellow; stamen
tube slender and long (2% en1.), glabrous; capsule 2 e high, flat-topped, glahrate
except for some tufts of stellate hairs at the top and on the angles; carpels
nmmerous, cach erowned with a very prominent crest.

Collected by E. A. Goldman, Papantla, State of Vera Crnz, March 14, 1898 (No. 86).
Mr. E. (i. Baker says of this species, ‘“Allied to A. sylvatictm Schumann, hat quite
distinet.”

Abutilon incanum (l.ink) Sweet, ITort. Brit. 53. 1827. Sida incane Link, Lnum.
Hort. Berol, 2:201, 1822,

A very common plant. Ceolleeied by J. N. Rose at Giaymas, June 8, 1897 (No., 1251),
amd at San Juan Capistrano, Augnst 20 (No. 2149).

Abutilon jaquini Don, IHist. Diehl. PL. 1:503. 1831.

Collected by J. N. Rose, at San Juan Capistrano, Angnst 19, 1897 (No, 2125), and
at Bolanos, Reptember 10 (No. 2886).

The type of this species comes from Jamaiea, but I have as yot seen no speeimens
from outside of Mexico.
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Abutilon reticulatum Rose, sp. nov.

A shrub 3 to 1.5 meters high; young branches densely white-velvety ; leaves very
variable, often very large; petioles often 15 em. long, the blaude necarly orbicular,
sometimes 15 to 23 em. in diuncter, acuminate, oceasionally faintly 3-lobed, with a
deep sinus at base, denticnlate, densely velvety on hoth sides, greener and beecoming
nearly glabrons ahove, white and permanently pubescent beneath, there also some-
what prominently retieunlated; stipules large, ovate, aente, somewhat cordate at
basge, deciditons; inflorescence somewhat varinhle, terminating stem or branches,
sometimes appearing as a simple raceme, at other thnes as a long open paniele, 6 dm.
loug; calyx deeply 5-parted; lobes bhroadly ovate, acute, 5 to 6 mm. long, villons on
both sides; petals yellow, 12 nun. long; base of stamen tube swollen, densely stel-
late; carpels 9, long-pilose, acute at tip, 3-seeded.

Collected by Mr, C. G, Pringle (No, 6062) in the State of Oaxaea; by Rev. Lncing
C. Smith (No. 322) on Monte Alban, near the city of Oaxaca, altitude 5,800 feet,
November 23 and 21, 1804 ; and by Mr, 12, W. Nelson between Copala and Juchitango,
altitide 200 to 600 feet, February 9, 1805 (No. 2206). The species has been in enldti-
vation for severial years in the botanienl greenhouses at Washington (J. N. Rose,
No. 1122),

This speeies has been distributed in Mr. P’ringle’s sets as _1. reventum, with which
it is closely allied, but from which it ditfers in having more retienlate leaves, ditler-
ent calyx, ete. This may be the little-known A. andrawrii, but the latter is deseribed
as an herh, the infloreseenee as a broad eymose panicle, ete.

Mr. E. i, Baker points ont that this species is allied to A, elatum Griseb., but has
different pnbescenee on the carpels. 'The most striking differenee is in the velvety
branches (not at all pilose) anil in the large more or less imbricating stipules, which
almost hide the stem in its npper parts.

Mr. Greenman has algo more lately compared my species with ., elatum, and nnder
date of October 28, 180X, writes as follows:

“I have compared your Abutilon with .1. clatum Griseb., and it is nol the same.
Grisebacl’s species is represented here by a speeimen colleeted in Jamaica by Wil-
son aml labeled in Grisebach’s handwriting,  In .. elatum the stem and petioles are
velvety-tomentose, but the pubescence is decidedly longer and of a more villons
nature than in your plant. Moreover, in .1, elatum the nerves on the nnder surfuce
of tho leaves are eovered with short stellate hairs, but having long spreading villons
hairs intermixed.”

Abutilon reventum Wats. Proc. Am. Acad, 21: 418, 1886,

Collected by J. N. Rose at San Juan Capistrano, Augnst 22, 1897 (No, 2163), and
at Bolanos, September 10 to 19 (No, 2905).

This species, based upon Dr. Palmer’s South Chilmahuan speeies, has ainee heen
found only along our sonthern border. It may be expected in the tropieal valleys
north from the State of Jaliseo.

Abutilon venosum Walp, Ann, 2: 158, 1851,

A shrub,

Colleeted by E. A. Goldman at Huanchinango, State of Puebla, altitude 5,000 feet,
January 8, 1898 (No. 14).

This species had not been reported from Mexico. 1f eorresponds exactly with
speeimens from Central America.

Abutilon sp.

Leaves and frnit of an Abutilon were colleeted by J. N. Rose at Mazatlan in June,
1897, whieh Mr. Baker says is near .. permollis Sweet. This speeies, however, has
not heretofore been reported from Mexico.
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ANODA.

Anoda caudatifolia Robinson & Grecnman, iu lit, Sida candatifolia Rohinson &
Greenman, Proe. Am. Acad. 29: 382, 1804,
This species proves to be a good Anoda near A, pentaschista and A. abutiloides,

Anoda crenatiflora Ortega, Nov, ant. Rar. P1.  Dec. 8:96. 1798. _.fnoda purvifolia
Cav. Icones, 5:19, t. 437, 1799,

It seems best te consider, as has usnally been done, that these two names proba-
LIy apply to the smne species. Cavanilles referred .. crenatiflora without question
to his . parvifelia. Both names are common on herbarinum speeimens, but theres is
no question as to which is the older. There is considerable variation in the leaf
characters. The speeies, as I now nnderstand it, has a rather wide distribution.
The following specimens seem to belong to the typieal form:

Mexico:
State of [lidalgo, on hills uear Tula, C. 7. Pringle, October 5, 1896 (No. 6541).
State of Chihnahua, near Chilimahna City, €. G. Prirgle, September 30, 1896
(No.1073).
Lower California, near Cowondu, T, 8. Brandegce, March 4, 1889, and at San
Jose del Cabo, October 4, 1892,
United States:
Texas, in Viejo Mountains, I, Harvard, October 5, 1833 (No. 6).

The following form, here described as a variety, may yet prove to be a good
species:

Anoda crenatiflora glabrata var. nov,

Leaves glabrous on hoth sides, or with a few simple or stellate hairs on the veius;
sepals nsually more acnminate than in the type, otherwise very similar.

Colleeted by J. N. Rose in fields near San Jnan Capistrano, State of Zacateeas,
August 20, 1897 (No. 2414), and on the siille of the monntain at Bolatios, September
10 to 19 (No. 201+). Here also belongs Dr. Palmer’s No., 128 (1883) from south-
western Chihuahua,

Anoda cristata (1..) Schlecht. Linn:ca, 11:210. 1837, Sida eristata 1.. Sp. Pl
2:684, 1753, .lnoda hastala, most anthors, not Cav. Monadelph. Diss, 1:38, ¢, 10,
S8, 1785,

A variable and widely distributed species, Collected by J. N. Rese nenr 1Tucjn-
quilla, Jalisco, August 24, 1397 (No. 2523) ; Mesquitee, Zacateeas, Augnst 26 (No. 3579) ;
uear Plateado, Zacatceas, September 2 (Nos.
2709 and 3632); at Bolaiios, Jalisco, September
10 to 19 (No.2909), and in the City of Mexico,
September 27 (No. 3071).

Anoda hastata Cav. Monadelph. Diss. 1:38, 1.
10, 1. 3. 1785, Anoedae acerifolia DC. P'rodr,
1:450. 1821, Same of most anthors,

Tigune 2%

Thisspecies, while muchresembling A. eristate,
10, 28. —Anoda hastate. . Flowor; b, 20U to be 1wrfcct1y~(listinct. 1 Im‘\'o @rown it

siume with pelals removed—both uat- 10T several years and lind that the fruit eharacters

e I are constant. The lateral walls of the carpels

are not cutirely absorbed, asin . eristate, but are
siniply perforated, the seed remaining within the carpel and dropping with it. The
habitofthis species is more procumbent.  Cultivated specimens have many spreading
branches, often 12 to 18 dm. long.

Anoda pentachista Giray, DIl Wright.2:22. 1853,

Found in'old field growing with . crenatiflora var. about San Juan Capistrano,
Zacatecas, Angust 20, 1897 (No. 3762).
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PERIPTERA.

The genus Periptera' has recently been treated by both Schumann
and E. G. Baker, our best authorities on this order, us only of sub-
generic importance. The diseovery of a second species showing even
more marked difference from Anoda than the first strengthens the
veasons for considering Periptera as distinet from Anoda.

The flowers are of the Malvaviscus and Hibiseus type, and in this
respect it differs more from Anoda than Anoda does from Sida.

Bentham and Hooker, who merely list the genus among the doubtful
ones of the order, state that it is very similar to species of Abntilon,

The previous history of the genus is that of the one known species.
It has been referred to three different genera
and published under six combinations,

The history, in detail, is as follows: In 1813
it was named Sida rubra by Tenore, but not
described; in 1814 it was figured and de-
seribed by Sims as Sida periptera; in 1816 it
was named Anoda punicea by Lagasca, and
in 1821, by Kunth, A. incarnata. In 1824,
De Candolle identified the first three names,
constructing for them the genus Periptera
amnd using the combination P punicea; but
De Candolle also continued Kunth’s name
under Anoda. This dual course was followed
by Don (in 1831) and Hemsley (in 1879).

Dr. K. Sehimmann, in the I'lora Brasiliana  Fie. 20.—Periptera periptera. a,
(fase, 109, p. 357), made Periptera a section — Floyeri bl petal=both -
of Anoda, and has been followed by Mr. E. G.

“Baker (1892) and others. As T have stated above, it appears to me that
it deserves to be restored to generic rank.

Mr. Baker has seen my specimens, and in the light of better material
agrees with me in the advisability of restoring DPeriptera. e says:
¢«1 followed K. Schumann in reducing it to a section of Anoda, Of
course there are very obvious differential charaeters, the most notice-
able being the exserted staminal column.”

The two species, then, are as follows:

Periptera periptera (Sims) Rose. Side rubra Tenore, Cat. Ort. Nap. 96. 1813,
Name only. Sida periptera Sims, Bot. Mag. 40: 1. 7644. 1814. . Anoda punicea
Lag. Nov. Gen. 21. 1816. .inoda incarnatla 11, B. K. Nov, Gen. et Sp. 5: 266.
1821, Periptera punicea DC. DProdr. 459. 1821, Sida malvaviscus DC. Prodr.
1:459. 1824, FI1Gure 29.

Collected by J. N. Rose in the mountains west of Bolanos, Jalisco, September 15

to 17, 1897 (No. 2945), and between Bolafios and Gnadalajara, September 21, 1897

(No. 3046).

'DC. Prodr, 1: 149, 1824,
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Periptera macrostelis Rose, sp. nov. Prate XIX.

“A vine-like shrul,” 24 to 43 dm. high; young hranches clothed with a short, stift
puhescence, older brauchies somewhat glancons; leaves eordate at base, somewhat
3-lobed, the two lateral lobes short and obtuse, the central one elongated, aenminate,
erenate, nearly glabrous abeve, slightly stellate heneath; intlovescence a terminal
somewhat leafy panicle; pedicels 20 mm, long or less; involueral bracts noue;
calyx enp-shaped, the tube 4 mm. long, lobes ovate, 2 nnn. long, densely stellate and
more or less villons, not angled; corolla erect, “‘orange red;” petals more or less
convolnte when in flower, wedge-shaped, somewhat one-sided, somewhat pubeseent
withont, slightly ciliate ou the margin, 10 mm. long, 8 mm. broad at widest point;
stamen tube slender, nmich elongated, 25 mm, broad at widest point, slightly cleft at
the tip; styles G, slightly capitate; eclls of ovary oune-ovuled, the ovnles pendn-
lous; earpels small, smuewhat 3-toothed at apex, the sides reticulated, the wulla
disappearing between the reticnlations.

Collected by Mr. 15, W, Nelson near San Scbastian, State of Jalisco, altitnde,
3,800 to 5,000 feet, Mareh 16, 1807 (No, 10%6),

EXPLANATION OF PLATE.—Fig. 1, a flowering bruanch; fig. 2, nleaf; fig. 3, a petal; fig. 4, a carpol; figs,
1 and 2, natural size; figs. 3 and 4, scudo 5.

HIBISCUS.

Hibiscus biseptus Wats. Proc. Am. Acad. 21 : 118, 1886,

The lower leaves are ovate, not at all lobed; upper leaves 3-lobed,

Colleeted by J. N. Rose on the road between San Jnan Capistrano and lnejn-
quilla, Jalisco, August 23, 1897 (No, 2501), and at Bolaios, September 10 to 19 (No.
2006).  Our only other speetmens are the typoe specimens collected by Dr. I, Palmer
in the State of Chihualma. The species is a tropical one and may be expected in
many of the hot interior valleys.

Hibiscus coulteri Harvey; Gray, L Wright, 1: 23, 1852,

Collected hy J. N. Rose near Guaymas, Sonora, June 8 1897 (No. 1255) 5 also a very
large-flowered form by Dr. 1. Palmer at Topolobawpo, State of Sinaloa, September
15 to 25, 1897 (No. 102).

Hibiscus manihot L. Sp. L 2 :6496. 1753,

1 saw ouly one plant of this very showy Iibiseus. It was growing in the plazaof
Acaponeta, Tepic, Jnly 31, 1897 (No. 1911). The leaves are 3 to H parted (nearly to
the base) ; the segmeuts are linear and sometimes 9 inches long. The tlowers were
lemon-colored and nearly 6 inches broad. The speeies has herctoforo heen nnrepre-
sented in the Natioual Hevhirinm.

The following note from the pen of W. Watson, of Kew, which appeared in the
Garden and Forest tfor 1897, will be of interest:

“When treated as a greenhonse plant this old anumal species of ITibisens grows
to about a yard in height, and is pyramidal in shape, elothed with palmately lohed,
dark green, smooth leaves, ahont 6 inches loug, and prodnces in autumn handsome
enp-shaped (lowers, 5 inches in diameter, colored goliden-yellow with pnrple center.
It is a native of China, but has long heen natnralized in Bengal, and is commonly
cnltivated in tropieal conntries. 1t was introdueed inte English gardens nearly
two hundred years ago, and has been tried as a snmmer hedding plant.  Recently it
hias attracted attention through some plants that were sent to a meeting of the
Royal IMorticultural Soeiety by Mr. Lambert, of Ctookliam, whe sowed the sceds in
heat in Febrnary and grew the plants ontside in snmmer. They were shown in
Angnst and received an award of werit,”

Poeter Henderson & Co., in this conntry have heen eatalogning this species for thoe
last three years as “Japanese manihof.”
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Hibiscus schizopetalus (Masters) Hook. Bot. Mag. {6524, 1880. [Hibiscus rosa-
sinensis schizopetalus Masters, Gard, Chron, 12: 272, 1879,

I was surprised to find this very showy Ilibiscus growing in o garden at La Paz,
June 14, 1897 (Nu. 1325).  The very peculiar lacerated petals are nulike anything in
this genus I have everscen. A good accannt of the species, with colored illustration,
appears in the Botanical Magazine for 1880,

Hibiscus sp.
Collected by J. N, Rose near Rosario, State of Sinaloa, July 7, 1897 (No. 1540).

MALVAVINCUN,

Malvaviscus lanceolata Rose, sp. nov.

A shrub, 5 to 12 feet high, nearly glabrous throughout; branches bright green,
shining; leaves ulternate; stipules linear 5 to 7 lines long, giabrous, eaducous;
petioles 13 inchies long to nearly wanting; glabrons, exeept a line of pnbescence on
the npper side; blade 6 inches long or more, the upper leaves smaller, lanceolate,
rarely lobed, 3-nerved at hase, long-acuminate, serrate, glabrons; flowers solitary,
axillary, ou pednncles 2 inches or less long; involnere of 6 (rarely 7) linear, erect
braets longer than the ealyx; calyx tubunlar, 6 lines long; lobes ovate, aeute, pubes-
cent on the margin; corolla eonvolnte, pale red, 14 inches loug; stamens much
exserted ; style branches, 8 or 95 fruit red, tleshy, 5 hnes in diameter,

Collected by Mr. E. W, Nelson, near Chicharras, State of Chiapas, altitude 6,000
feet, I"ebruary 12 to 15, 1896 (No. 3807), and since enltivated in the greenhonse of the
Department of Agrienlture, where it (lowered in Jannary, 1898 (J. N, Rose, No. 4027).
It is a very pretty tlowering shrnb and worthy of a place among plants of this class.

Malvaviscus palmeri Baker f.  ('ontr. Nat. Herh. 3:313, 1895,

Collected by Mr, E, W, Nelson on roadside between Mascota and San Sebastian,
Jalisco, March 14, 1897 (No. 4061).

This species has only once befare been collected.

Malvaviscus pringlei Baker f.  Am. Journ. Sei. 50: 175. 1845,

A shrub [ully 6 meters higl; with leaves I5 to 13 em, long; flowers very large and
showy; petals 7.5 em. long, white; stanien tubes nearly 15 em. long, extending fally
7.5 em. beyond the petals.

Collected along o garden fonce in a little village hetween Monte liscobedo, Zaen-
tecas, and Colotlan, Jalisco, Angnst 28, 1897 (No. 2670).

This very showy plant has only onee before been eollected, and then from the
state of Michoacan., I saw only a single plant, and supposed at the time it had
been planted, as it was growing on the edge of a garden.

1 have partly eharacterized the plants as above in order to bring ont certain
mnpnblished charaeters, as well as to show that the size of the flowers and leaves
is even greater than was at first supposed.  This is by far the most showy plant of
the genns whieh T have yet seen from Mexico.

SIDA.

Sida alamosana Wats. [P'roc. Am. Aead. 26: 133, 1891,

Collected by J. N. Rose at San Junan Capistrano, Zacateecas, Angust 23, 1897
(No. 35533).
Sida anomala St. Ilil. 1. Bras. Merid. 1: 177, . 33, 1825,

Collected by J. N. Rose between Concepcion and Acaponeta, July 29, 1897 (No.
1892); on the road between Hnejnqnilla and Mesqguitee, August 25, 1897 (No. 2581);
and near Bolanos, September 10 to 19 (No. 36G96).
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Sida acuta carpinifolia (1. f.) Schum. in Mart. F1. Bras. 12, pt. 3:326. 1891, Sida
carpinifolia L. t. Suppl. 307. 1781.

Collected by J. N. Rose, at Mazatlan, June 17 to 19, 1897 (Nos. 1377 and 3102); at
Acaponeta, Tepic, June 28 (No. 1491), July 30 (Nos. 3290 to 3292); at Rosario, Sinaloa,
July 6 to 10 (No.3160); and near Colomas, July 18 (No.3198). At Rosario I saw this
plant mado into rude brooms.

Besides the above I collected, near Dolores. Tepic, Angnst 7, 1897 (No. 421), speci-
mens which, since the frnit i3 not mature, it secins best for the preseut to refer as a
form to this species, though they do not agree with it in all respects.  They may be
described as follows: Low shrubs; young branches covered with large stellate
hairs; leaves ollong, rounded at base, ohtuse and apiculate, pnbescent above, with
simple hairs, but beneath densely stellate-pnhescent, 3 to 7.5 cni. long on very short
petioles; stipnles linear, twice as long as the petioles; tlowers solitary on psdnncles
2 ecm. long; huds shortly oblong, pnbeseent, with simple hairs, long-acuminate,
strongly angled at hase; petals purplish at base; capsule truncate; carpels 7,
faintly reticulated on the back, muticose (?).

Sida cinerea Baker f.  Contr. Nat. ITerb. 3: 311, 1895.

Calleeted by J, N, Rose, at Acapoueta, ‘Uepic, June 23 to 30, 1897 (No. 3131),

This species has herctofore heen known only from the type specimens whieh came
from Tepic.

Sida diffusa H. B. K. Nov. Gen. ot 8Sp. 5: 237, 1821,

Collected by J. N. Rose, in the State of Durango, August 15, 1897 (No. 2316); at San
Juan Cuapistrano, State of Zacatecas, Angnst 19 (No. 2132); and at Bolafios, State of
Jalisco, September 10 to 19 (No. 2904),

Sida hederacea (Dongl.) lorr. ; Gvay, L. Fendl. 23, 18449, Malra hederacea Dougl.
1look. FI. Bor. Am. 1: 107. 1830,
Commion in gardens near Guaymas. Collected by J. N. Rose, June 5 to 11, 1897
(No. 1208),

Sida holwayi Baker & Rose, sp. nov.

Stems evect 6 to 8 (?) dm. high, covered with coarse spreading stellate hairs and
a fow longer simple hairs; lranches ascending, somewhat naked above; leaf blades
oblong, 2.5 to 4 cm. (?) long, rounded at base, ronnded or obtuse at apex, crenately
toothed, green and somewhat stellate above, paler and moro densely stellate beneath ;
petioles shorter than the blades; stipules filiforin, decidnous; flowers 1 to several in
the lower axils, beecoming more or less glomerate towards the apex of the braneh,
tntermixed with purplish filiform bracts (stipules); fraiting pedicels 6 to & mu,
long; ealyx 6 mm. high, angled, softly pubescent, with liroadly trinngular and acute
lobes; corolla yellow (?); capsnle 6-celled; carpels sBomewhat reticulated on the
back, strongly reticnlated on the sides, 2-awned, the hody of the carpels 2 to 3 mm,
laong, twice as long as the rotrorsely hispid awns.

Collected by E. W. D. Holway, Cuanila, Morelos, October 12, 1898 (No. 3043).

Nearest 8. salviacfolia Presl, but ot diflerent habit and with pnbescent broader
leives, the inflorescence mors congested towards the tips of the branches, sepuls
hroader, carpels larger and shorter-awned, ete.

Sida neo-mexicana Gray, Proc. Am. Acad. 22:296, 1887. Fide Baker f.
Collected by J. N. Rose near Huejuquilla, Jalisco, Angnst 24, 1897 (No. 2537).

Sida salviaefolia I’resl, Reliq. IHaenk. 2:110. 1336, -

The type of this species was collected many years ago by Haenke at Acapuleo, and
bad not been collected again until recently, when Dr. E. I'alner (No. 1, 1895-96)
obtained it from the type loeality.  Mr. K. G. Baker in his revision made it a variety
of N. spinosa, but I belicve he now considers it a gouod species, 1t is remarkable for
the long retrorsely hispid awns of the earpels. ’
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Sida tragiaefolia Gray, Bost. Journ. Nat. Iiiet. 2:164. 1830.

Low shrubs 3 to 6 dm. high; leaves stellate above; calyx 18 mm. broad; petals 18
mm. long, ‘“orange yellow.”

Colleeted by Dr. I, Palmer in erevices of rock on mountain side near Topolobampo,
State of Sialoa, September, 1897 (No. 199).

This is considerably ont of the supposed range of 8. tragiaefolia and differs also in
having larger flowers, more shrubby stems, ete.

SPHAERALCEA.

Sphaeralcea angustifolia (Cav.) Don, 1list. Dichl. 1. 1:465. 1831. Malra angusti-
Jfolia Cav. Monadelph. Diss. 2:61, t. 29, /. 3. 1786.
Flowers violet. Colleeted by J. N. Rose along railroad in the State of San Luis
Potos1, September 28, 1897 (No. 3074).

Sphaeralcea angustifolia cuspidata Gray, Proe. Am. Acil. 22: 293, 1887,

Flowers orange color.

Collected by J. N. Rose at El Paso, June 1, 1897 (No. 1189). Inthe field these two
forms uppear specifically distinet, althongh after examining a large series of herba-
rinm specimens I have hesitated to separate them.

If restored to specific rank Sphaeralcea stellate Torr. & Gr. (Sida stellata Torr.)
would seem to be the proper designation.

Sphaeralcea arida Rose, sp. nov.

Stems 6 to 12 din, high, mneh branched, the young branches densely stellate,
becoming glabrate; leaves small, 15 to 35 mm. long, ovate, somewhat 3-lobed, cre-
nate, densely stellate on both sides; petals very short (4 to 5 mm. long); flowers in
more or less leafy racemes or panieles; calyx 8 mu. long, eleft below the middle,
shortly aemuinate, densely stellate; petals yellowish (2), drying purplish, 12 to 15 mm.
long; carpels oblong, 4 to 5 mm. long, apiculate at apex, base strongly reticulated,
one-seeded.

Collected by Dr. E. Palmer on the border of a garden in the arid region ﬂlmut
Guaymas, Sonora, in 1887 (No. 90), and from the same loeality by J. N. Rose in com-
pany with Dr. Ii. Palmer, June 5 to 11, 1897 (No. 1209). Dr. E. Palmer's plant was
referred to S. ambigna' from which it is abundantly distinet. Type, J. N. Rose’s
No. 1209.

Sphaeralcea californica Rose, Contr. Nat. Herb, 1: 66. 1890.

Stems often 15 dm. high, much branched; flowers light orange, drying yellowish.
Commeon in waste places.

Collected by J. N. Rose at La Paz, Lower California, June 14, 1897 (No. 1305).
Sphaeralcea pedatifida (Gray) Gray, ’roc. Am. Acad. 22:291. 1887, Malvastrum

pedatifidum Gray, Bost. Journ. Nat. ITist. 2: 160. 1850,

Collected by J. N. Rose at El I’aso, Tex., June 1, 1897 (No. 1188).

El Paso is probably the type locality of this speeies. '

WISSADULA.

§ ABUTILASTRUM Baker, Journ, Bot. 31: 70. 1893.

This section as originally nsed contained but ono species (117, scebra). It is well
named, but shonld be somewhat modified and enlarged so as to inclnde also ecrtain
species which have more strikingly the habit and flowers of Abutilon. As I under-
stand the section, it should include the following five species:

Wissadula scabra Presl, Reliq. Haenk, 2: 117, &. 69, figs. 1 to 14. 1836.

Presl gives no more definite locality for this speeies than ‘“Mexico.”

I have referred here the two following collections, although they both should be
compared with the type specimens: Mr. Pringle’s No. 1721 (1888) from the barranca
near Guadalajara and J. N. Rose’s No. 2928 from near ]Soluum, Jalisco,

PProc. Am, Acad. 24: 41
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Wissadula paniculata Rose, sp. nov.

A small shrmb 15 to 21 dm. high; leaves ovate, aenminate, eordate at hase, 7 to 10
cm. long, short-petioled, somewhat stellate on both surfaces; tlowers in dense tor-
minal panicles; pedicels slender, 110 2 em. long, jointed a short distance helow the
flower; calyx 6 mm. long; sepals triangular, shortly aenminate, stellate; petals
yellow; earpels anbont &, strongly apiculate.

Collected by Dr. E. Palmer near Ymala, Xinaloa, September 25 to October & 1891
(No. 1743).

This species is near I, scabra, but scems to differ in thie rougher pubescence of the
leaves and ealyx, the more acuminate buds and sepals, smaller calyx, and smaller
and strongly apienlate carpels.

Wissadula acuninata Ruse, Contr. Nuat. Herb, 5: 144, 1897,

The type specimen (Type Na. 1515) 18 in the National Herbarinm.

Wissadula holosericea (Scheele) Garcke, Zertsehr f. Naturw. 63:124. 1890;
Abntilon holosericenm Seheele, Linniea, 21: 171, 1813,

Onr material nnder this name seems to represent 3 forms, hut nntil o mmeh fuller
suite ol specimens can be examined it scems best to leave thew all undisturbed.
Tho slender sepals appear to be associated with the blunter earpels and vice versa.
A hologericewm var, (Palmer’s No. 112) has nothing to do with this species, but is o
good cthutilon,

Wissadula pringlei Rose, Contr. Nat. Herb. 3:312. 1805,
The type specimen (Type No.475) is in the National Herbarium.
Wissadula trilobata (llemsley) Rose; .fbutilon {rilobatun emsley, Diag. P1, Nov.
pt. 2:21, 1879,

Wo have a duplicate type (Type No. 184) of this species in the National Herbarinm
whicli possesses all the peenliarities of the genus Wissadula as it has heen so aptly
descrilied by Dr. Robinson in the Synoptieal Flora. Mr. Hemsley states that the
cells are often 5 or 6 ovuled, but all those whiclh 1 have examined have 3 ovules, two
in the upper and one in the lower section of the celly as is always fonnd in this genus,

Collected by Parry & Palmer, near San Lnis Potosi, 1878 (No. 81), and more
recently by A, Dugts, near Guanajuato, September, 1889 (No. 287).

Here may yet be referred ', acuminata Rose, but, as the specimens at hand show a
slight dillerence, it scems best to keep them distinet until inore material is colleeted
of hoth.

Inmy disenssion of Wissadula hivsutifiora and its forms, in 1895,' I snggested that
it contained several good species, and that they secemed to indieate a gowd subgenns,
A recent review ol this material eonfirms the results of my previous study, and 1
now feel warranted in disposing of them as follows:

BASTARDIASTRUM Rose, § nov.
Carpels 3, ronnded at apex; stamens eleft to the base; flowers violet,

Wissadula hirsutiflora (Presl) Rose, Contr, Nat, llerb. 1: 306. 1895. Bastardia
hirsutiflora Presl, Reliq. Haenk. 2: 112, 1836.

Collected by Dr. Ii. Palmer at Colima, Colima, Febrnary 27 and 28 1891, Thesc
spoeimens have heen identified by Mr. E. G. Baker of the British Museum. Thetype
is reported from Acapuleo, but hoth Palmer and Nelson have recently visited this
port withont heing able to find the speeies.

Wissadula cincta (Brandegee) Rose; Abutilon cinctim Drandegee, Zoe, 3: 318,
1893,

The typecollocted by Mr. T. 8. Brandegee in 1892 eomes from Las Durasnellas, State
of Souora, A fragent (Type No. 194) is iu the National Herlevinm.  The planthad
been previonsly collected by Dr. E. Palmer (in 1890) near Alumos, same State (No,
381), and has since been colleeted by B, A, Goldman at Alamos (Jannary 29, 1899;

tContr, Nat. Herb. 1:306.
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No.306). The following note, taken from a letter of Mr. Brandeges, shows that his
specitiens possess the characters of the genus as well as of this section:

“In dAbutilon civction there is no antheriferous colnmn proper; eiach oune of the car-
pels is transversely septate, the upper part bearing two collateral sceds and the
lower cellone.  Very littlo of it was colleeted, and I can give you only the fragments
inclosed in this letter,”

Wissadula tricarpellata Robinson & Greenman, sp. nov.

Stems terete, lignescent helow, finely tomentose-pubescent, with short simple (vis-
cidulous?) hairs and somewhat seabrous; the surfuee in age slit with nnmerous fine
longitudinal linear depressions, apparently the result of the spreading of the cortieal
fibers; leaves ovate, gradnally narrowed to a candate acnmination, serrate-dentate,
green and finely stellate-pubesceent on both surfaces, slightly paler beneath, usually
marked above with a small dark-purple spot at the origin of the (5 te 7) nerves,
cordate at the base, 6 to 10 cm. long, 3.5 to & e¢m. broad; petioles 3 to 7 cm. long,
tomentose; stipules and bracts filiform, pubescent, cadncons; tlowers nmmerous,
borne in a large, loose, racemose panicle; pedicels 0.6 to 2 em. long; ealyx eampann-
late, stellate-tomentose upon the onter surface; segments ovate-lanceolate, attennate,
4 to 5 mm. long, somewhat exceeding the tnbe; petals ohovate, cuneate, esseutially
entire, 7 mm. long, densely stellate-pubescent near the base upon the onter sarface
and margins, in dricd specimens bluish; stamineal tube 1.7 mm, long; style deeply
3-parted; divisions pubescent below; ovary and capsnle tomentose; ovules 3 in
each cell; seeds dark brown, 2 mm. in length, inconspicuonsly verrncose.—Collected
by C. G.Pringle on i moist hillside at Tequila, Jalisco, October 17,1893, No. 45758 (type
number), and September 30, No. 4610 in part. Both numbers were distribnted with
Mr. Pringle’s sets of 1893, Uufortunately, the material nnder No. 4610 seews to
have been confused and to consist in some sets of a Sida near to if not identical
with 8, alamosane Wats. This material may be distingnished from the Wissadula,
here deseribed, not only by the well-known carpellary difference between the genera
Sida and Wissadula, but by the pnbescence of the leaves, which is longer and chieily
simple.

Wissadula wissaduloides (Baker f.) Rose; Abutilon wissaduloides Baker f. Contr,
Nat. Herb. 3: 312, 1895,
The type of this species isin the National Herbarinm (type No,482). The species
is only known from Dr. Palmer's specimens from Ymala, State ot Sinaloa, 1891 (No.
1720).

MISCELLANEOUS SPECIES.

Bombax palmeri Wats. Proc. Am, Acad, 22 399, 1887,

A tree 4.5 meters ormore high, with a large spreading top; bark very sealy, hat
finally falling, leaving a smooth, reddish trunk; leaflets mostly 5, clothed when
young with a dense stellate tomentnm on both sides, becoming nearly glabrate
above in age; petals 5, 10 cm. or wmore long, thickish, denscly stellate; stamens
numerous, united at base iuto a tnbe 2 ent. long.

This species has heretofore been known enly from Palmer's and Pringle's collee-
tions ahont Gnadalgjara, It proves to be one ot the commonest trees in the trop-
1cal district from Rosario to Acaponeta and Tepie, castward to the monntains, and in
the tropical valleys of the interior. 'The trecs are usnally found on rocky hillsides
at from 200 feet to 3,600 feet altitude. It flowers some time during the dry scason
(October to June), fruiting just before the beginning ot the rainy season. Flowers
heretofore have not been collected, and mine are poor, consisting only of old and
withered ones.

Specimens were collected near Aecaponeta, Tepie, June 23, 1897 (No. 1451), and
near Colomas, Sinaloa, July 21 (Ne. 3215). Trees were noted on the east side of the
west range of the Sierra Madve at an altitnde of 3,600 feet.
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Ceiba casearia Modic. Malvenfam. 16. 1787,

A fow large trees, 20 meters high with a trunk 15 dmn. in diameter, were seen near
Concepcion, Tepic, Jnly 29, 1897; J. N. Rese (No. 1887). T'he trees are said to tlower
in the dry season.

This is one of the tree-cottons ot which the Mexicans nse the fiber in pillows, ete.

Ceiba grandiflora Rose, Contr. Nat. Herh. 1 :308. 1895.

This Ceiba is a common tree thronghont tropical western Mexico. It does not
flower during the rainy season, or ouly sporadieally, and my specimens therefore
chiefly show foliage. The leaves bring taken at varions times throughout the vainy
season show great varation in texture, pnbescence, cte. My specimens may all
belong to one specics, althongh I have referred them to two.  Full material of all the
Mexican species shoulil be collected so as to enable someeone to redeseribe them.

Collected by J.N. Rose near Rosario, Jnly 6 to 10, 1807 (No. 3161); near Colomas,
Sinaloa, Jnly 16 (No. 1705), and between San Juan Capistrano, Zacatecas, and
Huejuquilla, Jalisco, Angnst 23 (No. 2104).

Ceiba tomentosa (Robinsan) Britten & Baker, Journ. Bot. 34 : 175. 1396. EKrioden-
dron tomentosnm Robinson, Proc. Am. Acad. 29 : 314, [894.

Collected by J. N. Rose at Bolanoes, September 10 te 19, 1897 (Nos. 2934 and 3687),
and between Bolafios and Guadalajara, Jalisco, September 22 (No. 3096).

1 have roferred these specimens here as they come from the region of the type
specimens, In the ficld 1 did not distingnish this species from the preceding, bnt
the lierbarinm specimens show a difference in pubescence and textnre which secms
to be constant.

Gossypium barbadense L. Sp. Pl. 2: 647, 1753.

A shrub or large bush 5 to 8 feot high. It is cultivated in many places in Mexico
for the cotton. Specimens were obtained from the following places:

La Paz, Lower California, June 14, 1897 (Ne. [306); in yard at llnasemote, Augnst
14 (No. 2285); on the road between San Jnan Capistrano and Huejnquilla, Jaliseo,
Aungust 23 (No. 2498), and in yard at Bolanos, Jalisco, September 10 to 19 (No. 3697).

Horsfordia newberryi (Wats.) Gray, I'roc. Am. Aecad. 22: 206. 1887, _Abutilon
newberryi Wats. Proe. Amer. Acad. 11:125. 18706,
This is a common shrub on the low hills about Gnaymas.
Collected by J. N. Rose, June 5 to 11, 1897 (No. 1262).

Kosteletzkya paniculata Benth. I’l. Hartw. 285, 1848,

The typo was collected at Bolafios, Jalisco, by Hartweg. I did not see the plant
at this place, bt collectod specimens betweon Bolanos and Gnadalajara, September
22, 1897 (No. 3064).

Malva parviflora L. Amoen. Acad. 3:416. 1756.

Collected by J. N. Roso at Colomas, July 16, 1897 (No. 1723), and between Concep-
cion and Acapeneta, July 30 (No. 1903).

This is called by the Moxicans ““ malva castilla.”

Malvastrum greenmanianum Rose, sp. nov.

Stems 5 to & feet high, sparingly branehed; plant more or less stellate-pubescent.
throngliout; leaves ovate to orbicnlar in entline, cordate at base, 3-lobed, with the
Iobes aente, somewhat unequally crenate, the larger ones 5 to 6 inches long (on
petioles 4 to 6 inches long), becoming mnch smaller above; flowers in dense axil-
lary clusters or short spikes, or sometimes in a terminal interrupted spike, either
naked or leafy; bractlets 3, filiform; ealyx 3 lines broad, hecoming larger in frnit;
lobes ovate, acute, 1 line long; petals white, small (14 lines long), nearly orbicular,
ronnded at apex, somewhat cuneate at base; carpels usnally 9; 1 line in diameter,
smooth except a small tuft of hairs nearthe tip. Collected by Mr. C. G. Pringle in
the pedregal of the Valley of Mexico, October 19, 1896 (No. 6582),

This species is very near M. schafneri Wats., but ditfers somewhat in the shape
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of the leaves, in the calyx lobes being less ovate, acuminate, the calyx less densely
stollate-tomentoso, the fruit slightly different, ete. This species is named for Mr.
J. M. Grecnman, who has assisted in separating it from M. schaffneri.

Malvastrum tricuspidatum Gray. P1. Wright, 1: 16. 1852,

Collected by J. N. Rose between Rosario and Coneepeion, Sinalea, July 27, 1897
(No. 3263); at Rosario, July 11 (No. 1597), and at San Juan Capistrano, Zacatecas,
August 20 (No. 2446).

Melothria scabra Naud, Ann. Sei. Nat, ser, 5, 6: 10. 1866.

Collected hy J. N. Rose ntear Acaponcta, Territorio de Tepic, June 23 to 30, 1897
(No, 3142).

A rather peenliar form, with leaves nearly orbicular in outline, either slightly or
deeply 5-lobed. A somewhat similar form was collect