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Near-shore deposits of Upper Jurassic age occur along the margin of the isamer 
Coahuila Peninsula of northern Mexico and along the site of the Saem Mscclre 
Oriental in eastern Mexico. These deposits contain a mixed bivalve md ammom& 
fauna whose description will furnish a means of correlation between v m w  IBCIE"B 
in the Mexican Geosyncline. Studies of the ammonites, undertaken in the p m n t  
paper, confirm the validity of most of Burckhardt's stratigraphic d i v i & o ~  fw the 
off-shore deposits and show that they can be traced into the nea rdo=  depmb. 
S e w  information concern~ng the stratigraphic ranges of certain arnmoolk mnem 
and the discovery of the prescnce of other genera have made neeemrq. dlght chwea  
in Burckhardt's subdivisions and have shown that the succession of ammomte e m -  
blttges in the Upper Jurassic of Mexico agrees fairly well with that of the Sf~fiLPr- 
ranesn province. t-. 

INTRODUCTION 

Present knowledge of the Upper Jurassic faunas of the rtfexican Gco- 
syncline is due principally to Burckhardt (1906, 1912, 1919) who made 
monographic studies of the ammonites from the regions of hlazspil in 
northern Zticatecas, Syrn6n in eastern Durango, and San Pedro del Gsllo 
in northeastern Durango. An earlier paper by Castillo and Aguilera 
(1895) on the fossil faunas of the Sierra de Catorce in northern San Luis 
Potosi was revised in part by Burckhardt (1930, p. 79, 80). Tfie fom~er  
authors described a few pelecypods and brachiopods, as well ss m m o -  
nitcs, but Burckharctt described only ammonites although he mentiand 
pelecypods in stratigraphic discussions. A near-shore molluak fauna of 
the northern edge of the Mexican Geosyncline, near Torcer, Tarn, was 
described by ~ & i n  (1905), and some ammonites from the same area 
havc rccently been described by Albritton (1937). BurcErhardtk I& 
monograph (1930) summnrizes all the earlier work. 



stud it.^ of the mountain ranges bordering the <'oalkuil:a Pcninstlja by 
Kellum (1932, 1936) and the writer (1936, 1937) revealed thick Jrtr=ic 
sections in the centers of the highest uplifts. The ,Jurassic betls wcre 
found to represent near-shore deposits and to contain a mixed bivalve 
and ammonite fauna. The study of this mixed fauna was deemed dmir- 
able as a means of correlating near-shore with off-shore deposit&, as a 
founciation for future studies in other parts of the J I~xican Geosyn~fine. 
and as a contribution to the knowledge of Jurassic faunas. P r e l i m i n a ~  
to the laboratory studies of the fauna, the writer visited several type 
1ocaIities described by Biise and Burckhardt in northern Alexieo, clirccked 
the geology, and made collections of type fossils. Additional eolleelions 
were made from fossil localities previously discovered by Kellum in the 
Sierra de JimuIco and Sierra de Mapimi, and several new localities rvcrc 
discovered in the course of reconnaissance studies in southern Caahrlils 
and northern Zacatecas. The present paper deals only with the ammo- 
nites. It confirms the validity of most of Burckhardt's stratigrspllic 
divisions based on amnlonites for the off-shore deposits of the T_-ppcr 
,Jllrassic and shows that they can be traced into the near-shore dcposit;u. 
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3 ,$ 
STRATIGRAPHIC SUMMARY 

The Upper Jurassic stratigraphy of north-central hlexico has rrrcntly 
been summarized by the writer in a paper comparing the fncics of ~c%di- 
mcntation in the Mexican Geosyncline (Imlay, 1938). The near-shore 
deposits have been called La Gloria and La Casita formations, i-rntl the 
off-shore deposits the Zuloaga limestone and La Caja forrnation. La 
Gloria formation and Zuloaga limestone are probably equivalent rand are 
mtrinly, or entirely, of Oxfordian age. The Zuloaga linlestone is identical 
with the "Nerinea" limestone of Btxrckhardt. La Casita and La Caja 
formations likewise arc in general equivalent and represent the yoltnger 
Jurassic stages, although in some sections the highest beds of 14s, Casita 
formntion nlay not inclncie the Tithonian. Sear-shore deposits of Vppcr 
. f~~mss ic  3gc1 have l)ccn found along the margin of ihr fclmcr rn:~llt t iIn 
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Peninsula (Kellum, Inllay, and Kanc., 1936, p. 978-980) and along tItc 
site of the Sierra Madre Oriental. The Coahuila Peninsula was probably 
the principal source of sediment of the north-central part of the Xfexican 
Geosyncline during the Upper Jurassic and Neocotnian. However, tllc 
deposits along tlie Sierra RIadre Oriental must have had a different 
source. Burekhardt (1930, p. 84-91, 101) has summarized the work of 
several geologists in that region and has concluded that there must have 
been an island in the vicinity of Miquihuana and a large landmass, prob- 
ably a peninsula, farther east along what is now the coastal plain, He 
recognized that this landmass ended toward the south in the State of Vera 
Cruz and Hidalgo and was partially broken on the east by an embuy- 
merit in tile region of Tampico (Burckhardt, 1930, p. 91-96). Later fossil 
discoveries by Hcgwein (Burckliardt, 1930, p. 266; Kellum, 1937, I?. 70- 
86-91) in the San Carlos Mountains indicate the presence of Upper 
Jurassic deposits on the site of tile Coastal Plain and nlay be taken as 
evidence against the presence of a continuous, large landmass in eastern 
Mexico during Upper Jurassic time. The near-shore deposits found in 
the Sierra Madre Oriental might have been derived from islands situated 
on or a t  the eastern margin of the cordillera and forming an archipelago, 
such as has been suggested by Bose (1927, p. 81-82). These isIands 
m;ght, of course, be the continuation of a peninsula extending southward 
from the main landmass in the region of Texas. 

EUROPEAN EQUIVALENTS 

The Upper Jurassic ammonite assemblages of Mexico are sufficiently 
well known to permit comparisons of the Mexican section with the shnd-  
ard European sections. For purposes of discussion and correlation it is 
convenient to use the large stratigraphic subdivisions called "stages," 
The difficulty in using stage-names lies in the disagreement among 
authorities as to the proper limits of the stages, and it  seems unlikely that 
the attempt of any one worker to secure a uniform terminology rvo~lld 
meet with general acceptance. The matter will probably have to be nilrd 
on by an international committee. Until uniformity is attained it  will 
be necessary for each author to define his usage. In  tile present paper 
the works of Spath (1933, p. 864, 872) are followed for the definition of 
European stage names. For purposes of comparison, several recent 
usages of Upper Jurassic stage-names are given in Table 1. 

FOSSILS 

LOCALITIES 

Sierra de Purras.-The position of the fossil localities in the Sierra de 
Parras is indicated in published papers (Imlay, 1936, fig. 3;  1937, fig. 3). 
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TABLE l.-Con~pa7lison o f  Upper Jurassic stage-names 
--- 

--I-- 
.- - 

I I 

Tithonian 
Vpper Portlnndinn 

After L. F. Spath 
11933) 

Tables I and XI 

I'ortlandian I 

After C. Burckhardt 
(1930) 

Table 6 and p. 42 

Neokimmeridginn 
or Bononian Lowt~r I'ortlandian 

illesohimmeridgian 
or Iiavrian 

- 

E 2 - 
Kirnmeridgiarr 

Eohimmeridgian 
or Sequsnian I 

h'eoxfordian 
or Argovinn 

I'pper Oxfordian 

C 
a 
% - 
$ 

Z'pper Tithonian giganteus 

acythinra 

After compilation by 
E. Dacque (1934) 

p. 516-547 

Lower Tithoninn I---- 

Ammonite rones 
after L. F. Spatir 

(1933) Tables I and I1 

-- 

(Me.soxfordiarlf 
or D ~ v m n  

Lower Kimmeridginn 

Lower Oxfordian 

Upper Oxfordian I &mnmatm 

transecseariurn 
Middle Oxfordian 

perarumturn 

Lower Oxfordinn cordatus 

lomberli C 

I athlda 

anceps 
ealloaarnaiw 

I ____-- - 

i (Eoxfordinn) 
or Cnllovrnrr 

Bat horiinr: Bathonian Bathonian bdlatrca 

LOCALITY 34: About 1% miles southwest of Rancho Astillero, on trail 
to La Uni6n. Fossils occur in a thin lens of dark-gray limestone enclosed 
in gray and pinkish shale. Represents beds with Durangitcs. Fossils: 
Dztrangites astillerensis Imlay, n. sp.; D .  cf. acanthicus Burckhardt; I ) .  
~ p . ;  Hildoglochicerns grossicostcctu??z Imlrty, n. sp.; 11. ccarinlztunl Im- 
lay, n. sp. 

I J ~ ~ . 4 ~ ~ ~ ~  33: Right bank of Caiicin de la Cssita, about three-qr~arters of 
a mile north of Rancho La Casita. Fossils occur in limestone concretions 
in black shale of upper 83 feet of measured section (Imlay, 1937, p. 602). 
Probably reprcstmts beds witti Glochiceras fialar and TVnagcnin. Fossils: 
Aulacosphinctoi(fcs? (Subdichotomoceras?) sp.; A.? afi. diz~ersccostatus 
(Burckhardt) ; TT7aagenia parrasensis Ixnlay, n. sp.; Glochiccrcls sp. 

LOCALITY 46: On trail 31A2 miles up C a s h  del Orango. Fossils obtained 
from limestone lenses in carbonaceous shale. Represents beds with Ma-  
=npilites. Fossils: Torquatisphinctes? sp.; Idocoras? sp. (small frag- 
~nent)  ; illaxapilitcs zitteli Burckhardt ; 111. ~ p .  

- 

Calloviarr 
Callovian 



LOCALITY 51: About a quarter of a mile west of CaMn de la Cseits, 400 
yards northwest of a big spring and on south flank of an mticliie. Fos- 
sils occur in limestone concretions near the top of the formation. Col- 
lected by R. W. Imlay, September 2, 1935. Includes Subptamiteshp. and 
Haploceras sp. 

FIGURE 1.-Index map of fossil bcalitk in ~rorth-central Mexico 

LOCALITY 57: About 450 yards east of Ca%n de la Casita near the 
mouth of Caficin del Buey and on south fiank of an anticline. F o ~ i f s  
found in limestone concretions about 50 feet below the top of the foma- 
tion. Represents beds with Aulacogphinctoides and Mazapilites. Fos- 
sils: Adawsphinctoides? sp. ; A. (Subdichotmoceras?) sp.; Pachysphim- 
tes? sp.; Subdichotomoceras? sp.; Torqmtisphinctes? aff. bangei Burck- 
hardt ; Haploceras sp. ; Pseudolissoceras? sp. ; Aspidoceras aff, b;sP;m~um 
Quenstedt; A. casitense Imlay, n. sp. 

L O C A L I ~  59: Head of short canyon in Sierra San Angel south of Rancho 
Victoria. Fossils occur in limestone bed in black shale. Represents beds 
with Glochiceras fialar. Fossils: Glochiceras Jialar (Oppel) ; Hapbeeas 
rostatum Burckhardt ; H ,  transatlanticum Burckhardt; Invotuticerds sff, 
mazapilense (Burckhardt) . 

Sierra de Jimulco.-The localities along the south side of Ca5bn Alamo, 
about 4 miles southwest of Viesca, Coahuila (Kellum, 1932, fig. 5 )  are as 
follows: The section in CaEiBn Alamo is shown in Figure 3. 

LOCALITY K1: On ridge between localities K5 and K2 and a few feet 
below top of gypsiferous shale. Ammonite horieon contains same fossils 
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as at K5. Represents beds wit11 Szibstcueroc~ras. Fossils: 1lildogloch:- 
ceras inflaturn Imlay, n. sp.; H. alantense Imlny, n. sp.; Hinta la~~i tc ,~?  
sp.; Substeueroceras alticostaturn Imlay, n. sp.; S. kellurni Imlrty, n. $1-1 ; 
S. subquadratunz Imlay, n. sp.; T7irgatosphinctes sp. 

I,OCALITY K2: On ridge S. 12" 'MT. of Puerto Santiago. Ammonite bed 

FI(.I-RE 2 . - I~ tdcs  ?nnp of fossil localltics zn e a b l c o ~  d l t  1'1c.o 

near top of gypsiferous shale but represents same horizon as EL4 of tire 
measured section. Represents beds with Durangites. Fossils: Hildoglo- 
chiceras grossicostatum Imlay, n. sp.; Durangites rarifurcat?rs Irnla?;, n. 
sp.; D .  aff. rarifurentus Imlay; D. sp. 

LOCALITY K3: Section S. 18" W. of Puerto Santiago ant1 200 feet west 
of K2. Belemnite from. black shale nodule in float on hillside just a'tmve 
ammonite horizon K4 but a little lower stratigraphically. 

LOCALITY K4: Section S. 18' W. of Puerto Santiago. Shaly limcstanzr, 
20 feet below top of La Casita formation in measured section. Rcprc- 
sents beds with Durangites. Includes Durangites n. sp. ind. 

LOCALITY K5: Section S. 18" W. of Puerto Santiago. Red eltaly lirnc- 
stone 6 feet from top of La Casita formation in measured section. Bcds 
with Substeueroceras. Fossils: Proniceras aff. pronum (Oppel) ; ' 2 ~ r g o -  
crioceras" sp. ; Aulacosphinctes sp. ; Berriasella? sp. ; Hildoglochiccrns 
alamense Imlay, n. sp. ; Jlicracant hoceras alamense Imlay, n. sp. ; Af, 
n. sp. ind.; M. sp.; J f . ?  sp.; Parodonfoceras sp.; Substeueroceras nltirostcr- 
turn Imlay, n. sp.; S. kellurni Imlay, n. sp.; S. subqz~adratum Imlay, 
n. sp. ; S. a@. subfacciafzim (Steuer) . 



4. Limestone, mhaly. Coll .  X.4. b r a n  item n, mp, ind. 
5. Shale and flaggy lime*tone. po-ed. 

6. Shale, gypsi ferws.  

7.Llmestone, black, nodular, shale partinge. 
b Shale, la rge  ferruginous lime ooncretionm a t  top. 

S, Limsetone, dark gray, nodular. 
10. Covered with debrie.  
1 L  Limestone, dark grcry, nodular. 
12 Shale, gfpsiferoum, pinkish, lime conoretionm a t  top. 

13,Shalr. blooky, t amy  t o  pink, gypr i f e rou~ .  

4. Shale, blocky, gypriiaroucl, pinkish. 

Qovsred w i  th debris.  

f'i(;r~{~ 3.-Stratigrapltic section in CaZln Alamo, Siena de Jimulco, Cwhuila 
Scale l .50. (For details see Imlny, 1938, p. 1W-1884.) 
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LOCALITY 21: Section S. 18' \IT. of Pucrto Santiago. Amillonitcs at 
base of gypsiferous shale. Fossils: "Perisphinctcs" sp. anti Sowerbyeeras? 
sp. juv. 

I,OCALIIY 25: Section d. 18' \V. of I'uerto Santiago. Kellt~m nltkcir 
collection K5 presumably from the same beds and about 6 to 7 feet, 
stratigraphically below top of La Casita formation. The fossils of the 
two collections are identical. Fossils: Hildoglochiceras inpatzinz Irnlnv, 
n. sp.; H. sp. aff, atarnensc Imlny ; Proniceras jin~ulcense Imlay, n. sp. ; P. 
?zeohispanicurn Burckhardt ; P. cf. agz~ilerae Burckhardt ; Phyllocerus sp. ; 
,Wicracanthoceras alatncnse Imlay, n. sp.; Subsieueroceras subqwdratu?!~ 
Imlay, n. sp.; S. liellurtzi Imlay, n. sp.; S. aff. nlticostatzcnz Imlsy, n. $13.; 

Berriasella? coahuilcnsc Imlay, n. sp. 
LOCALITY 26: Section S. 18" W. of Yuerto Santiago. Arnnloilites col- 

lected 5 to 8 feet stratigraphically above Collection 25, but the species arc 
identical. Represents beds with Substeueroceras. Fossils: Hildogloth i- 
ceras inflaturn Imlay, n. sp.; Substeueroceras alticostatunt Imlay, n, s~, .  

Sierra del Chive.-This name is applied to a range of hills east and 
northeast of Sym6n, Durango. About 29$ miles cast of Syn16n rises a 
prominent hill capped with the Taraises forination and exposing a f:tirly 
cnmplete section of La Caja formation on its steep south flank. At tire 
southern base of the hill rises a low ridge conlposed of Zuloaga linlestc~nc. 
The pass between the hill and ridge is called Ca56n del Toboso. The 
.Jurassic section on the north wall of Cafi6n del Toboso was original!!: 
studied by BGse and later restudied by the writcr in July, 1936. 

The section on the north side of Ca56n del Toboso, Sierra del Cltivo, 
near Sym6n, Durnngo, measured by R. W. Imlay, from top to botto~n, i s  
as follows: 

Tnraises forma tion 
Unit Etvt 

16. Limestone, a t  base thin-bedded, nodular, grav. TI~~lrn~nru~i tc .~?  sp. ob- 
tained from basal htd (Coll. 1). 

La Caja formation 
15. Shaly limestone. ashy in texture, light gray, poorly esposcd. Coll. 2 

obtained 18 feet from top contains Benias.clla sp. Coil. 3 obtainccl 
!27% feet from top contins Substeueroceras sp., Berriasclla? sp., Bcr- 
ria.wIkr zacatecana Imlay, n. sp., Aulacosphinctes? sp. Coll. 4 ob- 
tained 40 feet from top contains Parodontoceras sy., and Parodonto- 
cerns cf. calistoidcs (Brhrendsen). Coll. 5 obtained 46 feet from top 
contains Proniceran sp, juv., P.  cf. idocrroidcs Wirckliardt, and Paro- 
dorttoccras 70 

14. Covercd. Probably dark gray ehale 2s 
13. Limestone, dark pinkish gray 1 
12. Sltaly I~olestont., dark gray. Bcrricr~clkt n sp ind. (Coll. 6) froill rnidtllc 2 
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Uait F M  
11. Limestone, granular to bladed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-t 
10. Shale anrl sllaly limestone, dark gray. Coll. 7, obtained 2 feet from top, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  contains Kossmatia sp. 25 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Limestone, compact, dark gray 4 

8. Limestone, shaly to thin-bedded, dominantly gray but in p h  
gray. Coll. 8 made 4 feet from top contains Virgatomhitu: 
mexicanus Burckhardt, Tmquatisphinctes sp., and "PhyUoceme" q. 
Coli. 9 made 22% feet from top consists of Mazapilitea tob 
Burckhardt. Coll. 10 made 25 feet from top contains Mazaf i t  
and Tara7nelliceras sp. Coll. 11 made 35% feet from top con 
Mazapilites symonenrsis Burckhardt, M .  sp., and T o r ~ t w ~ i r t c &  sp, 
Coll. 12 made 39 feet from top contains Mazapilites tobose 
hardt, Taramelliceras sp., and Torqwtisphinctes? cf. 
Burckhardt. CoIl. 13 made 42% feet from top contains 
caa'natw Burckhardt, M. sp., and Torquatisphinctes sp. Coll. 14 made 
45% feet from top contains Mazapilites n. sp. ind. and Tormlir; 
sphinctes ap. Coll. 19 made 30% feet from top contains Mazafiteta 
massico~tatw Burckhardt, M. carinatus Burckhardt, M. tobos 
Burckhardt, M. symonensie Burckhardt, M. n. sp. ind., "Ph~lloern~e*' 
sp., A&eosphinctoides? sp., Taramellieeras ep., Torqz~tisrpkimhl 
aff, bang& Burckhardt, T.? &. kokeni Burckhardt., T. sp. 
fragments). Coll. 16 made 55% feet from top coaaista of Y 
tobosensM Burckhardt. Coll. 17 made 58 feetfrom top co 
Mazapilites sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 

7. Shde, gray. Coll. 18 made from top contains Maoape'lites sp., T o r W G  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  sphdnctes sp., and Wuagenia sp.. 851, 

6. Limestone, pinkish gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1% 
. . . . . . .  6. Shale mainly, gray; beds of dark g a y  limestone every few feet.. 47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Limestone, black 1% 
3. Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
2. Covered with debris except for a few beds of dark CO-ed b e  

stone.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.2 - 
Total.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;5E81- 

Zuloaga limestorre 
1. Limestone, thick-bedded, gray, bearing Nerineas. 

Comparisons of the same section measured by Emil Base (Bmkhardt, 
1930, p. 56) are given in Figure 4. 

Sierra de Mazapi1.-The fossil localities in the vicinity of Mssapil have 
been indicated by Burckhardt (1906a) on geologic maps by me- of 
asterisks. As these maps may not be readily available to the msder the 
most important Jurassic localities are listed below with reference to 
hlazapil. 

1. Caii6n de San Matias, near Casa Sotelo in Santa Rolps Valley, 
about 6 miles southeast of Mazapil, Fossil Iista by Burckhardt (lwb, 
p. 154-156; revised 1930, fig. 13s, p. 50). 
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FIGI.RE 4.-Stratigraphic section on north side oof Caficin del Toboso, S i e m  del Chic0 
Near Sym6n, Durango. 

2. Puerto Blanco in the Sierra de Santa Rosa is a divide betxwn 
Caiicin de Iws Bocas and Ssnta Rosa Valley, s h u t  4 miles southeast of 
Mazapil. Fossils listed by Burckhardt (1906b, p. 157-159; revised 1930, 
p. 51). I n  addition the writer collected the following: 
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(a) In brown to gray shale with IVaagenia were obtained FC'aagenia 
sp.; I.'irgntosphinctes? sp.; Physodoceras cf. avcllanoides Uf-llig; Sub- 
diehotomoceras sp. 

( t ) )  In a bed of conlpact black limestone with Glochiceras ficllar 
ivcre obtained Glochiccras fialar (Oppel) ; G. aff. fialar (Oppel) ; Hap- 
loceras f n e ~ c a n u m  Burckhardt; H. tramatlnnticunz Burckhardt; W, za- 
catecanum Burckhardt; W. costatzirn Burckhardt; W. n. sp. aE. trans- 
a t l an t i am  Burckhardt; Aspidoceras inflatu~rz binodum Burckhardt (not 
Quenstcdt) ; Tara?~elZiceras sp. 

(c) In brownish shale and marl with Idoceras gr. of balde?.us were ob- 
tained Idoceras humboldti Burckhardt; Idoceras rnexiccnunz Burckhardt; 
V e r m e t ~ ~ s  sp. 

3. Vereda del Quemado, Sierra de la Caja, about 3% miles north5vctst 
of Mazapil. Fossils listed by Burckhardt (1906b, p. 153-154; revi~ed 
1930, fig. 14, p. 52). On the ridge between Veredtt del Quemado and 
Cuesta del G a b  the writer obtained the following: Idoceras canelerzse 
Burckhardt ; I .  humboldti Burckhardt ; I .  m e ~ c a n u m  Burcktlardt ; I. 
ncogaeum Burckhardt. 

4. Cuesta de 10s Colorines, Sierra de lia Caja, about 4 miles nodhwcst 
of Mazapil and 0.6 mile west of Vereda del Quemado. The writer ob- 
tained the following fossils: 

(a) In beds with Substeucroceras was obtained Berriasella cf, o w l i  
Kilian. 

(b) In beds with Mazapilites and Aulacosphinctoidcs were obtained 
17irgatosphinctes? cf. mexicanus (Burckhardt) ; Phylloceras sp. ; 0ppeli.n 
rnazapilensis (Burckhardt) ; Pseudolissoceras sp. 

(c) In beds with Glochiceras f i l a r  were obtained Glochiceras fiakar 
(Oppel) ; Haploceras costatum Burckhardt ; H. transatlanticum Bwck- 
hardt; H .  zacatecanurn Burckhardt. 

5. Cuesta de la Caja, Sierra de la Caja, about 5y2 miles arest-northwat 
of Mazapil. 

6. To the east of Cuesta del Gato, Sierra de la Caja, about 3% mile8 
northwest of Mazapil and half a mile east of Vereda del Quelllado. 

7. Rancho de la Canela, Sierra de Santa Rosa, about 334 mile8 south- 
southwest of Mazapil. 

8. Ca66n del Aire, Sierra de Santa Rosa, about ZY2 miles southwf?~t 
of Mazapil. 

9. Puerto del Aire, a divide between two canyons about 3% miles 
southwest of Mazapil and one mile east of locality in Ca56n del Aire. 

10, Puerto del Chorreadero, Sierra de Santa Rosa, on ridge 4% miles 
souttl-sot~thcast of Mazapil. 



Sierras de Zuloaga and Sotr~breretillo.-Their most inlportnnt J l ~ r n - - ~ r *  
fossil localities are as follows: 

1. Maris 100 feet from base of La Caja formation about 2 miles south- 
southeast of Melcllor Ocanlpo just south of crest of the Sierra 2utoac;l. 
Represents beds with Glochiceras jialar (Oppel). Fossils: Glochirr~.tr.\ 
fialar (Oppel) ; Haploceras aff. mexicanurn Burckhardt ; Ii, transnt l ( l  n t i - 
cum Burckhardt ; H. zacatecanurn Burckhardt ; Inz~oluticeras sp. 

2. Collection made 50 feet from base of the formntion about 2 nillc:. 
northwest of lllelchor Ocampo on the east side of Caiicin Somt>rcretiIlo. 
Represents beds with Glochiceras filar (Oppel) . Fossils: Gloch ict rtr .: 
fialar (Oppel) ; Haploceras costatunz Burckhardt; H.  nzcxicanunz I3urck- 
hardt; H.  transatlanticum Burckhardt; H. zncatecanurrz Burckhtircft. 

3. Three miles northeast of hlelcilor Ocampo in Cafi6n del EseorplGn. 
Fossils obtained from whitish-gray, platy limestone and black limestorte 
concretions forming upper 25 feet of La Caja formation. Beds ~ r i i t l i  
Substeueroccras. The specimens of Proniccras were obtained from eon - 
cretions in the lonrer part of the unit. Fossils: Parodontoccrtrs cf. 
calistoides (Behrendscn) ; Substcueroceras sp. ; Proniceras subpro~lrt m 
Burckhardt; P. scorpionum Imlay, n. sp.; P. cf. torresense Burckhnrtft ; 
P. sp. 

4. Todos Santos mine, southern flank of Sierra Zuloaga soutti of 
Melchor Ocampo (Burckhardt, 1930, p. 49, 54). 

Sierra de la Ventura.-East front of mountain about 6 miles sou t I l r~c~ t  
of La Ventura. Fossils obtained from limestone concretions in black 
shales about 40 feet from base of La Caja formation. Main loculitics 
900 feet and one mile south of Mina de San Francisco. The mine is 
located in a syncline exposing the basal Taraises formation in its centtbr. 
About one mile north of the mine the mountain front breaks up into strikc 
ridges and swings from north to northwest. 

I. Nine hundred feet soutll of Mina de Ssn Francisco and 40 fect :tbo~.c 
base of I,a Caja formation. Represents beds with Glorhicerns fiaEnt* 
(Oppel) . Fossils: Glochiceras finlar (Oppel) , Idoccrcrw t ~ t t l l r ' i  Bi~rck-  
hardt, I. cf. baldcrlls (Loriol). 

A few feet higher in the section a lin~cstone concretion yicldecl nl:iny 
specimens of Glochiceras fialnr (Oppel) , Haploceras costntu~n Burck- 
hardt, H .  felixi Burckhardt, N. transatlanticurn Burckhardt, N. zncntt - 
canum Burckhardt, H.  mezicanum Burckhardt. 

2. One mile south of Mina de San Francisco on the northern slape of 
an eastward-trending spur from the main range the beds with Gloc?li- 
ccrils fialtrr (Opprl) occur 40 feet above the base of the 1,s Caja for113:r- 
tion. Fossils: Glochiccras fialar (Oppel), ldoccras nff. soteloi Burck- 
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l~:lrdt, Subrzeumayria ordorlezi Burckliarclt, Subdichotomoceras:" ,-I)., 
Uaploceras cornutum Burckhardt, H .  costatum Burckhardt, ti. n. sp, sff. 
costatunz Burckhardt, H .  felixi Burckhardt, H .  rnezricanurn Burckhardt, 
N, transatlanticunz Burckhardt, H. aff. transatlanticum Burckhardt, N. 
zrtcatecanum Burckhardt. 

Sierra Jfadre Oriental.-The most important Jurassic fossil Iocailitim 
are : 

1. Bcd No. 3 of section on the west flank of the San Lazaro Anticline 
about 0.6 mile (1 km.) south of the pass on the San Lazaro-Zaragosa trail, 
Nuevo Le6n (Imlay, 1937b, p. 555). Limestone, argillaceous, finely lami- 
nated, gray, black, brownish-black and ashy, containing fossiliferou~ 
phosphatic concretions. Represents beds with Idoceras. Fossils: Idocrras 
cf. santarosanuvn Burckhardt, I .  aff. zacatecanum Burckhardt. 

2. East flank of San Lazaro-Pefia Nevada Anticline along strike nodh 
of Diablo Caiihn, Nuevo Le6n. Fossils from ashy, concretionaqr, phm- 
phatic shale. Fossils: Glochiceras diaboli Imlay, n. sp., G .  aff. diaboli 
Imlay . 

3. Road from La Escondida to Soledad, Nuevo Lebn, 7 miles (1 1.2 hm. I 
from La Escondida, and 100 yards up small arroyo south of road. Famils 
occur in nodular concretions in soft pink bed. Represents be& with 
Idoceras. Fossils: Idoceras hurnboMti Burckhardt; I.  sotebi Burck- 
hardt; I .  submalleti Burckhardt; I .  densicostatum Imlay, n. sp.; f, rf. 
densicostatum Imlay, n. sp.; I. aff. striaturn Imlay, n. sp.; I. sp.; Int*o- 
luticeras sp. juv, aff. mazapilense (Burckhardt) ; Nebrodites n, sp. BE. 
N. doublieri (DPOrbigny) ; Ochetoceras sp.; Sutnen'a aff. cyclodo~mttds 
(hfoesch) ; Taramelliceras aff. nereus Fontannes; Glochicerm h h r  
(Oppel); Haploceras transatlanticum Burckhardt; H .  zacralecanatm 
Burckhardt. 

4. Near San Laearo the Jurassic section is complicated and difficult 
to determine. (See Figure 5.) Much clearer and probably similar iis the 
Mesquital section (Fig. 6) concerning which Burckhardt (1930, p, 85) ia- 
correctly stated that the Cretaceous limestones rest directly on the 
red beds. 

Bed No. 3 of section on west bank of Arroyo San Laearo (Imlay, 18mb. 
p. 557) opposite a spring at  the mouth of Caii6n Tijera, about s mile 
north of Rancho San Lazaro, Nuevo Le6n. Most of the Jurwic fclecsils 

from this locality are not especially designated as occurring in bed Ho, 3 
and are merely labeled Caii6n San Lacaro. Fossils occur in blue-my, 
thin-bedded, phosphatic limestone which is interbedded with why mark, 
RepresenB beds with Idoceras. Fossils: Idoceras soteloi Burckhsrdt; 
I. viverosi Burckhardt; I .  zacatecanum Burckhasdt; I .  sankrzorme Tm- 
lay, n, sp.; I. involutum Imlay, n. sp.; I. striatgm Imlsg, n. sp.; I, tamall- 



ltpanum Imlay, n. sp.; I. baldem (Oppel) Burckhardt; Ochetoceras 
sanlazctrense Imlay, n. sp.; Wneurnayria aff. ordoiiezi (Burckhardt) ; 
Invotuticeras sp. juv. aff. rnazapilense (Burckhardt) ; Rasenia profulgens 
Burckhardt. 

FIGVRE 5.---Structure section from CaEcin Santa Lucia to Cerro de Peiii, N c w d a  
Near San Lazaro, Nuevo Le6n. 

Mountains west of Laguna district.-The most important Jurassic 
fossil localities are: 

LOCALITY A-16. Cafiiicin Maravillas, about 2% miles southwest of Las 
Cuevas Ranch (Kellum, 1936, p. 1056, 1066, pl. 13), Durango, Rfexico. 
Fossils occur in dark gray, nodular limestone 580 feet above the base of 
unit D. Probably represents the middle Oxfordian. Fossils: Indo- 
sphinctes? (several species), Subgrossouvria? sp., Pseudopeltoeeras? sp. 

Sun Pedro del Gallo-Burckhardt collected fossils at a number oi 
localities which he designated on the geologic map by means of nmlwtm 
(Burckhardt, 1910, pl, XLIX). At localities 4, 5, 11, 16, 22, 23, the 
fossils occur in black limestone concretions in gray to black shale and 
marl. The stratigraphy has been discussed by Burckhardt (1910, p. 309- 
321, pl. XLIX; 1912, p. 203-226; 1930, p. 59-61, figs. 20,21). The writer 
visited the locality in 1936 and made the collections listed below. 

LOCALITY 4: About 2 miles north-northwest of village a t  side of road 
to Mapimi. Probably represents only upper part of beds with Idoceras. 
Fossils: Idoceras cornplanaturn Burckhardt ; I. johnsoni Burekhardt ; 1. 
brioli Burckhardt ; I. sauteri Burckhardt ; I. aff. neohkplahm. Burck- 
hardt; 1. aff, tuttlei Burckhardt; Nebrodites Aaizmanni Burckhd t ;  N .  
BP. ; Mnek aff. cyclodo~satz~ Moesch ; Ph ylbceras cf, subpEktie~bi 
Burckhardt, Physodoceras sp.; Streblites mmphnatw Burckhadt; 8. 
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10. Limertone, thin-bedded, denre, 
dove-oolored 

9.  shale series. At top laminated 
dark shale which grades Into 
overlying limeetone member, 
Tomrd base interbede of e s . W  
ashy gray and pink ehale; also 
phoephatio oonoretione wlth 
ammonite8 (xdooerg& beds). 
About 8208 

8. Limeatone, thick-bedded, light 
gray, aalcite-veined. 65' 

7. Oypeum, pink, white, green. 490' 

6. Sandstone, red, fine to eowse, 
some red and gray ehale. 

1, Igneous rooks. Contaut 
beds not obssmed. 

Oa north aide of Ria Bla8eo, ~ a r  Moaq~a, N-0 hh. 
,%lhan; cheeked by C. L. Baker.) Xot p 



serratw. Burckhardt ; S. uhligi Burckhardt ; Sowerb yceras infEatunr Bwck- 
hardt ; Subplanites? sp. 

LOCALITY 5:  About 294 miles north of village a t  side of road to Mapimi. 
Represents beds with Idoceras. Fossils: Idoceras disciforme? Burek- 
hardt ; I, aff. dedalus (Gemmellaro) Burckhardt ; I. lorioli BurcMlaKtt ; 
I. aff. mutabile Burckhardt; I. nff. tuttlei Burckhardt; Nebrodites bwck- 
hardti Imlny, n. sp.; N. sp.; Taramelliceras aff. nereus Fontannw; Sut- 
nenh aff. cyclodorsatus Moesch ; ~s~idoceras*aff .  longkpinum Sowerby ; 
Phylloceras wbplicatius Burcbardt ; Physodoceras sp. ; Sowerbymas 
znfEatum Burckhardt; Streblites sp., Virgatites? sp. 
LOCALITY 6:  Small hill south of Rancho de las Lagunitas. 
LOCALITY 8: One mile north of viliage a t  northern base of Cerro def 

Volcsn. 
LOCALITY 10: About 1y2 miles northeast of village at  southeashm eclge 

of Cerro del Volclin above Locality 11. Red and green mwl and shale 
alternsting with gray limestone. Probably represents upper Oxfordiaa. 
Fossils: Ochstoceras me,m'canum Burckhardt; 0. sp.; " P e ~ h ~ l e s " '  
lagunitasemis Burckhardt ; "P." a f f .  virgulatus Quenstedt ; "P." (many 
fragments). 
LOCALITY 11: About 1% miles northeast of village 8t southeaesstc?.m base 

of Cerro del Volciin. Represents beds with Idoceras. Fossils: Gbch.1"- 
ceras fialar (Oppel) ; G. ang.ustiumbilicatum Imlay, n. sp. ; ritsploceros? 
sp. ; Idoceras aguilerae Burckhardt; I. cornplanaturn Burckhardt; I. ag. 
cragini Burckhardt ; I .  aff. dedalum (Gemmellaro) Burckhardt ; 1. c f .  
durangense Burckhardt ; I. lorioli Burckhardt ; I. sauteri Burcbfiardt ; I. 
cf. mutabile Burckhardt; Nebrodites? sp.; N. nodosocostatus Burckfiadt ; 
Ochetoceras cf. neohispa~zicum Burckhardt; Sutneria aff, cycha'o~csckt-us 
Moesch ; Taramelliceras aff. nereus Fontannes ; Aspidoceras bbpinosoides 
Burckhardt ; A. aff. bispimsum Quenstedt ; A. cf. longispinum Sowerby ; 
Physodoceras aff. americanum (Burckhadt) ; P. cf. laevigatum (Burck- 
hardt) ; Sowerbyceras inflatum Burckhardt; Streblites sp.; Phyltocercla 
aff. consanguinum Gemmellaro; P. rectia~latum Burckhardt. 

Some fossils were collected by native helpers supposedly from locality 
11 but probably from the northeastern part of Cerro de la Cruz ss they 
are probably of Tithonian age. Considering the strong defamation st 
San Pedro del Gallo, it is not improbable that a lense of Tithonian age 
has been pushed into beds of Kimmeridgian age. Fossils: Mimacantho- 
ceras n. sp. aff. koellikeri (Oppel) ; M. cf. microcanthum (Opwl) ; M. 
agzrajitense Imlay, n. sp.; M. acanthellum Imlay, n, sp.; 3f. sp.; Spit;- 
ceras uhligi Burckhardt. 

L~CALWY 12: About 0.9 mile north of village at  southern base of Gemo 
del Volcain. Represents beds wit11 Idoceras. Fossils: Idoceras a@. dec- 
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rangcnse Burckhardt ; I. sp. ; I. durangense Burckhardt ; S u t n e ~  aff, 
cyclodorsatus Moesch ; Nebrodites flemosus Burckhardt ; As~docmaa  
aff, longispinurn Sowerby; A. sp.; Physodo~ceras pavlowi (Burckhmdt) ; 
Sou+erbyceras inflaturn Burckhardt; Streblites sp. ; Subplaniteahp. ; 
Pnchysphinctes? sp. 

LO~ALITY 15: Immediately west of village at  east side of Gcrro del 
Pantecin. Gray argillaceous shale, in places yellowish or reddish. Repm- 
sents beds with Substewroceras. 

LOCALITY 16: At southern edge of village near Tanque. Repmenb 
beds with Idoceras. Fossils: Idoceras durangense Burckhardt; I. sff. 
tuttlei Burckhardt; I. sp.; I. n. sp. ind.; Nebrodites aff. agrigmtisltfs 
Burckhardt ; Sutneria aff. cyclodorsatus Moesch ; Taramellimae a@. 
nereus Fontannes; Streblites aff. durangensis Burckhardt. 
LOCALITY 22: About 0.5 mile east of village. 
LOCALITY 23: About 0.6 mile southeast of village to the north of a r r o  

de Las Liebres. 
LOCALITY 24: About one mile ealjt of village near Arroyo Aquajib. 
LOCALITY 25: About 2 miles southeast of village at  west base of Xis 

Sierrita. 
To Burckhardt's localities the writer adds the following: 
LOCALITY a: Unnamed beds transitional from Jurassic to Lower Crr?ta- 

ceous (mapped by Burckhardt as Lower Cretaceous). Fossib meur in 
thin-bedded limestone which is mainly gray but in part reddhh. Near 
center of low hill, Cerro del Pantecin, about 1,000 feet west of Sm P&m 
del Gallo and 150 feet northwest of graveyard. Beds are stratigraphieally 
slightly higher than the Substeueroceras beds of Burckhardt's h a l i e  15 
but are probably of Jurassic age. Fossils: Aulacosphinctes? sp.; PAyUo- 
ceras? sp. ; Thurmannites sp. ; Simoceras sp. 

LOCALITY b: About a quarter of a mile east of southeast corner of a m  
del Volchn on road nearest hill. Black shale and marl with limmtane 
concretions. Nebrodites crassicostatus Burckhardt. 

STATE OF PRESERVATION 

Many of the Upper Jurassic fossils were obtained from phmphatic 
limestone concretions of which most are dark gray or black in the i n k ~ o r  
and coated with iron oxide on the surface. The fossils found in ae; eon- 
cretiona are excellently preserved and have not been d i s t o d  by ~e 
compressive forces to which the surrounding ~ h s l e s  and marl@ have h n  
subjeckd. A few of the shells, mpecia'ily We M y  chaanber, have k n  
lrnrtly crushed, pmbably bfore burisI. The itaticrn of ~nem~.ofms 
and fossils is  apparently accidentat a8 m o ~ t  af the eoncmGarxa do not 
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contain fossils. For example, a t  San Pedro del Gallo, only about one 
concretion in tt, hundred contained fossils. Commonly, however, a number 
of fossils are found in a single concretion. 

A second type of preservation is represented by the beds with Gkrchi- 
ceras in the Sierra de la Ventura. Here some limestone beds of varying 
hardness weather into large spheroidal masses. The fossils are mainly 
distorted internal molds. 

A third type of preservation is represented by the beds in Cafi6n Alamo 
of the Sierra de Jimulco where the fossils occur as integral parts of the 
limestones and marls, retain part of their shells, and have been more or 
less distorted by earth movements. 

External molds, usually crushed and distorted, arc common in the 
Portlandian and Tithonian beds. Genera can usually be recognized from 
these molds, but specific identifications are difficult. 

BIOLOGICAL ANALYSIS 

In Tables 3-8 are listed the ammonites described by Burckhardt and 
the writer from north-central Mexico and from the San Lazaro region 
of eastern Mexico. These include about 300 species distributed as sltawn 
in Table 2. 

TABUP; 2.-Distribution of ammonites 

Subdivision 

Tithonian Subdaccrocsraa 
and Prmricamr 

Portlandian 

Middle Kimmeridgian -- 
Gloehieeraa gr. of 

lEolor (Oppel) and 

dumngenw Burckhardt 
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In this paper are described 53 species, nearly all of which are new. 
Those represented only by external molds or fragmentary specimens have 
not been described unless they were of special paleontological or strati- 
graphical interest. No varieties of forms which are already well repre- 
scnked have been described. Many genera, especially the perisphinctids, 
show great variation, and it would be possible to increase the numkr  of 
species or varieties manifold from a purely taxonomic viewpoint. How- 
ever, the writer believes that the purposes of stratigraphy and pslmn- 
tology are better served a t  present by allowing a certain degree of latitude 
in the definition of species which belong to rapidly evolving groups. 

The affinities of the Upper Jurassic faunas of Mexico are predominantly 
with the faunas of the Mediterranean province and to a lesser ext.ent 
with the Andean and Indian provinces. These relationships have k n  
discussed by Burckhardt (1930, p. 105-114) whose conclusions have lately 
been evaluated by Spath (1933, p. 879-880). 

The Phylloceratidae are poorly represented, but specimens have been 
found a t  many horizons. The Oppelidae comprise five genera which occur 
in many beds from the upper Oxfordian to the lower Portlandian but, 
with the exception of Streblites, are represented by few specimem. The 
Haploceratidae comprise five genera which are well represented by smiea  
and individuals. Glochiceras and Haploceras are abundant in the middle 
Kimmeridgian. Pseudolissoceras characterizes the boundary beds of the 
Kimmeridgian and Portlandian. Mazapilites is common in the upper 
Kimmeridgian. Hildoglochiceras occurs in the upper Portlandisn sad 
Tithonian. 

The Perisphinctidae comprise about 17 genera but with the exception 
of Idoceras and Torquatisphinctes are poorly represented in numbm and 
species. This is due in part to failure in finding deposits favorable for 
their burial and preservation. After all, the deposits of the Mexican 
Geosyncline have been very briefly studied. 

The Virgatitidae are poorly represented by a few specimens and prab- 
ably include the genera Epivirgatites and Provirgatites. Sptbnezsmpk 
and Epicephalites may belong in this family. 

The Berriasellidae are well represented by 10 genera and many species. 
In Mexico Durangites and Kossmatia are restricted to the Portlandian; 
Mimacanthoceras occurs in both the Portlandian and Tithoaim; Sub- 
steuerocerw, Aulacosphinctes, B d s e l l a ,  and Parodontoce~es lare mm- 
mon in the Tithonian. Himalayites and T h u m n n i t e s  occur r a l l y  in 
the highest Tithonian. 

The Olcostephanidae are represented only by Pronicems which s p p a m  
to range from late Portlandian to late Tithonian. The Aspidoeemtidrre 
are represented in considerable numbers by Aspidoceras, Ptrysodocmas, 
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and Nebrodites. Waagenia is rather uncommon. Simoceras and Pseudo- 
peltoceras are probably present. 

CORRELATION 

Middle 0zfordian.-Fossils of this age have been found only in eastern 
Durango about 2% miles southwest of Las Cuevas. Many fragments 
have been provisionally assigned to the genera &bgrossouvria, I-ndo- 
sphinctes, and Pseudopeltoceras. 

Upper 0zfordiun.-The only described ammonites of this age are from 
San Pedro del Gallo, Durango, and are listed in Table 3 of this report. 
The dominant genus is Dichotomosphinctes, which is represented by a t  
least six species, but the genera Prososphinctes, Otosphinctes, and Biplices 
are probably present. The forms which Burckhardt (1912, p. 35) referred 
to Peluisphinctes group of virgulatus Quenstedt are possibly closer to 
Dichotomospfiinctes than to Lithacoceras. 

Lower Kimmeridgian.-The lower Kimmeridgian is richly fossilifemus 
and is dominated by Idoceras group of balderus (Oppel). (See Table 4.) 
Other characteristic forms are Nebrodites cf. doublieri (D'Orbigny), N .  
aguilerae (Burckhardt) , Raseniu profulgens (Burckhardt) , Subneumag~ria 
ordoiiezi (Burckhardt) , Metahaploceras aff. nereus (Fontannes) , Elpzi- 
cephalites epigonus (Burckhardt), Aspidoceras cf, acanthicum LorioX, 
Aspidoceras (many species), Pararasenia zacatecanu (Burckhardt) . 

Middle Kimmeridgian.-The lower part of the middle Kimmeridgian 
is characterized by Idoceras group of durangense Burckhardt and by 
Glochiceras group of fialar (Oppel). (See Table 5) ; the upper par% is 
characterized by Waagenia and Physodoceras. At San Pedro del Gdlo, 
Durango, many species of Idoceras group of durangensc occur a t  the same 
localities as Glochiceras group of fialar, but the conditions of colIecting 
are such that their occurrence in the same beds is somewhat uncertstin, 
However, in the Sierra de la Ventura of southeastern Coahuila Idocems 
tuttlei Burckhardt and I. cf. balderus (Oppel) were found associated with 
Glochiceras filar (Oppel) in the same bed. Although the two group8 of 
Idoceras, distinguished by Burckhardt, almost certainly overlap in time, 
the evidence to date indicates that the group of durangense is slightly 
younger. The forms commonly associated with Glochiceras ftalrar 
(Oppel) are Waploceras of the zacutecanum-me~canum group and In- 
voluticerus. The forms commonly associated with Idoceras durangeme 
Burckhardt are Nebrodites, Streblites, Aspespedoceras, Sowerbyceras, and 
Metahaploceras. It appears, therefore, that two fairly distinct faunal 
amemblages existed simultaneously in the lower part of the middle Kim- 
meridgian; that associated with GEochiceras fiQEar has much the wider 
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distribution. Howelier, the distinctness of these faunas may be rlilore 
apparent than real as local conditions of burial might explain the abund- 
ance of certain forms a t  San Pedro del Gallo and their scarcity in o a e r  
areas. 

The genus Wuagenia has been found in Mexico only in the north-central 
part and in the highest beds of the middle Kimmeridgian. (See Tabfe 6,) 
In the region of Maaapil, Zacatecas, it is associated with Phgsodowm 
avellanoides Burckhardt (not Uhlig). In Caiidn del Toboso, new S p h ,  
Durango, Waagenia occurs in the same bed with the lowest Mazapilites 
and Torquatisphinctes found in the section. In Caiidn de la Cttsita in 
the Sierra de Parras, Waagenia occurs with Torquatisphinctes? aff, di- 
z~ersecostatus (Burckhardt) and Subdichotomoceras? sp. 

Upper Hirnrneridgian.-The beds placed here were eonsidemd by 
Burckhardt (1930, Table 6, p. 68, 69) as Portlandian and were dit-ided 
into the Aulacosphinctes beds above and the Mazapilites beds b.elom7. 
Spath (1931, p. 465, 466) pointed out that many of the perisphinetids 
from the upper beds greatly resemble the Kimmeridgian genus, Tmcyoulf i -  

sphinctes and that the presence of Mazapilites and Aspidoceras indieat* 
a Kimmeridgian rather than s lower Portlandian age (1933, p. 7961. 
Spath a t  one time (1931, p. 466,482,484) referred many of Bu rc&d t t s  
species of the At6lacosphinctes (Perisphinctes) bangei group lo Tor- 
quatisphinctes but apparently decided later (1933, p. 865) that t h e  
species were closer to Aulacosphinctoides which occurs in the upper Km- 
meridgian and lower Portlandian (Spath, 1933, p. 850). The d k r  
remeasured the section in Cafidn del Toboso, near Symdn, Duranp,  and 
found that the genera Torqtisphinctes? and Muzapilites occur b~;yc?lher 
throughout a considerable thickness of strata. Both Torqwztisphinctes 
and Aulacosphinctoides appear to be represented, if these genera are 
interpreted in the broad sense. As a consequence of the association of 
these genera the beds have been renamed. (See Table 7.) In the Caficin 
dcl Toboso section, the stratigraphically lowest ,Wazapilites occurs with 
IVaagenia, and the stratigraphically highest Mazapilites is overlain by 
a bed containing Virgatosphinctes and Torquatisphinctes?. The fomcr 
gcnus indicates a Portlandian age for the bed in question. 

Portlnndian.-This stage is represented by the beds with Durangitcs 
and Kossmatia (Table 8) and probably by the upper part of the h d s  
n-ith Torquatisphinctes?. The most common genera are Kossmalia, 
Durangites, Micracanthoceras, and Hildoglockiceras. Grapiceras and 
Virgatosphinctes are poorly represented, but this may be due to failure 
in collecting. Kossrnatia has been found a t  many places in northern and 
eastern Mexico. The genus Durangites has been found a t  two locslitiec 
in southern Coahuila associated with Wildoglochiceras, and at  San Pedro 
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del Gaiio (Burckhardt, 1912, p, 143, 205) ~~ssociated with Koss~r~ali~s and 
M~acanthoceras .  One other association of Durangites with IZossnzalk 
from Mexico has been reported by Burckhardt (1930, p. 91-93) a t  t l~e  
gorge of Totolapa to the north of Huauchinango, Puebla. The occurrence 
of Mimacanthoceras below the Tithonian is not unprecedented as it is 
reported from the upper Portlandian of Madagascar (Besaire, 193% 
p. 66).  The presence of Hildogloohiceras is interesting as the gentis is 
characteristic of the Portlandian faunas of India (Spath, 1928, p. 154, 
159-161) and Madagascar (Besaire, 1936, p. 51, 53, 65). 

Tithonian.-Beds of this age in Ilfexico have yielded a Isrge fauna 
dominated by the Berriasellidac. (See Table 9.) The genus Subsftucro- 
ceras, judging from the occurrences recorded by Burckhardt f 19m), 
ranges from the Portlandian to the end of the Tithonian but is most 
abundant in latest Tithonian. Some of the species are similar to Armn- 
tine species which Gerth (1925, p. 128) places in the Berriasian (Infra- 
Valanginian). But the association of the Mexican species with Mima- 
canthoceras, Hildogloekiecras, Aulacosphinctes, Virgatosphinctes, and 
Proniceras definitely places their age as Tithonian. The occurrence of 
Hildoglochiceras in the Tithonian is noteworthy as it  has not been re- 
corded previously from beds younger than the Portlandian. BcmkseEk 
and Parodontoceras are represented by species considered more char- 
acteristic of the Tithonian than of the Berriasian. Proniceras is wcll 
represented and is associated with Substeueroceras in the Siena de 
Jimulco and the Sierra de SombreretilIo. Burckhardt (1930, TnbIe 6,  
p. 63) apparently erred in placing Proniceras stratigraphically h l t ~ l i ~  

Kossmatia, as the writer found it  above Kossmatia in the Cerfiiin rlcl 
Toboso section, near Sym6n, Durango. An examination of Burckhardt's 
writings shows that he had no certain stratigraphic basis for placing 
Proniceras below Kossmatia. At San Pedro del GaIIo he found Pronicerns 
in a small outcrop surrounded by alluvium (Brxrckhilrdt, 1912, p 205; 
1930, p. 63). Because this outcrop lies between beds with Dtrrrlr~gitcs 
to the east and beds with Idoceras to the west, Burcktlarctt ast;un)r\tl. it 
was of lower Portlandian age. To the writer this assunrption seems ri$l;y 
in view of the intense deformation which has occurred in the region of 
San Pedro del Gallo. Burckhardt (1930, p. 54) likewi~c recorded Proni- 
ceras from the highest unit of the Jurassic section in the Sierra Zulnam 
but did not mention finding Kossmatia or Substciuerocercls in the s~etinn,  
In the Sierra Ramirez, Burekhardt (1930, p. 57) depended on tfle fieid 
work of B6se who found a bed with Proniccras and Aulara~p&itzefrs 
below bcds with Substeueroceras and a h v e  beds with 39mzapiEitrs. How- 
f"I"er, this occurrence tfws not ~ltotr the ~trat igi lphic ixr~ition of Promi- 
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ceras with respect to Kossnmtia. The present work definitely shows that 
in Mexico Pro~ziceras occurs in younger beds than Kossmatia arnd has 
about the same range as Substsueroceras. 

SYSTEMATIC DESCRIPTIONS 

Genus Phyllocerm Sue= 1865 

"Ph ylloceras" sp. 
(Plate 2, figures 1-4) 

DE~CRIPTIOS: TWO specimens represent a species which perhaps belongs to the 
genus Ptychophylloceras Spath (1927, p. 41). Form discoidal, moderately stout; 
whorls ovate in ~ection, a little higher than wide, strongly embracing; and 
venter evenly convex; umbilicus very narrow and fairly deep. 

The outer whorl of the figured specimen is sutured to ita anterior end. I t  ie 
marked by five shallow constrictions which are strongest near the umbilicus a d  
on the renter. The constrictions trend nearly radially for a few millimeters near 
the umbilicus, then curve strongly forward on the lower part of the flanks, 
slightly on the upper part of the flanks, and cross the venter transversely. 
constrictions are bounded on the venter by faint swellings. No indications of rib 
or striae are visible. 

Dimensions in mm. are as follows: 
Uolbflicil 

Specimen width 

19289 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 31 f18 25 
19199. . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . .  29 16.5 15 . . 
OCCURRENCE: La Caja formation (Torquatasphinctes and Nazapilites beds), Bed 8, 

collection 8 of Imlay's section on north side of Cafi6n del Toboso, Sierrita del Chivo, 
near Symhn, Dunmgo. 

Genus Ochetocerm Haug 1885 

Oehetocerae sanEazarense Imlay, n. sp. 
(Plate 1, figured 1-4) 

DESCRIPTION : Shell fairly large for genus, flattened, discoidal; outer whorl 
shape in section, much higher than wide, embracing precedi 
thickest at edge of umbilicus; flanks feebly convex, sloping gently 
ened venter which does not bear lateral carinae. Umbilicus m m w  
high, nearly vertical, separated from flanks by a feeble carina. 
outer whorl represents incomplete body chamber. 

Shell ornamented by a spiral groove, by broadly triangular, fla 
by bundles of coarse striae on the venter. The spiral groove is 
slightly below the middle of the flanks, is distinct a t  the posterior end of wter  
whorl and indiertinct a t  the anterior end. The flanks below the spiral groove are 
marked by broad, irregularly spaced ribs of two sires which bkgin at edge of umbilicril 
wall and incline slightly forward. The larger ribs are separated by one or m I y  
two smaller ribs. The flanks above the spiral groove are marked by stmng, 
widely spaced ribs which are concave forward. Most of them are 
of the larger ribs below the spiral groove. On the venter of the 
the outer whorl, these flank ribs become srnall and sharp and are wpsnated by two 
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ta six short ribs equally sharp and inclined forward. On the venter of the anterior 
half of the outer whorl the flank ribs diuapp?ar, and concomitantly the shod r ibs 
on the venter develop into bundles of coarse striae. The ornamentation of tibe 
shell become much finer anteriorly, and at  the extreme anterior end the enljns 
flanks are marked by faint striae. 

Great& diameter of holotype 95 mm.; width of umbilicus 12 mm.; height of 
last whorl 51 mm.; thickness of last whorl 21 mm. 

% M ~ B ; S :  Ochetoceras sanlazarense Imlay differs from 0. neohiapanhm Buret- 
(1912, p. 46, pl. X, figs. 1-3, 7) by its stronger, more distantly spsced rib. 

Among foreign species 0. camliferum (Oppel) (1863, p. 195, pl. LII, figs. 4 a, b)  
& similar but has a slightly higher and thinner whorl section, fewer Bsnk. sibs, 
and at  a comparable size has much finer ribbing. 0. zio (Oppel) (1863, p. 1%. 
pl. LII, figs. 7 a-e) has closer-spacetl main ribs ventral to the spiral groove. Also, 
the fine ribs between the main ribs are larger than in 0. sanlntarense Irnlay and 
bifurcate instead of forming striae. 0. plissyanum (Fontannes) (1879, p. 48, pl. \-, 
fig. 6) has a wider umbilicus, a wider groove, and finer ornamentation on the a d .  
TYPE: Holotype 19531, Museum of Paleqntology, University of Michigan. 
OCCURRENCE: La Cmita formation (Zdoceraa zone). San Lazaro Canyon, Nuea-o 

Lecin. 

Genus Glochiceras Hyatt 1900 

Glochiceras diaboli Izlay, n. sp. 
(Plate 6, figures 8-10) 

DESCRIPTION: The species is represented definiteIy by six specimens of which the 
holotype is the largest. A fragment of an outer whorl of a large ammonite (Pi, 1, 
fig. 10) probably also belongs to the species. 

Shell discoid, flattened; whorls subrectangular in section, slightly &her thm 
wide, embracing about two-fifths, with greatest thickness a t  the middfe af the 
fianks; venter regularly convex on inner whorls, slightly flattened on outer whorl; 
flanks slightly convex, rounding rather abruptly into venter on outer whorkr, 
gradually into umbilical wall. Umbilicus fairly large, moderate in dept 
steeply inclined. 

The ornamentation consists of spiral furrow, fine falciform atriae, and faidform 
folds. The spiral furrow is situated a little below the middle of the k i n s  
at  a diameter of about 17 mm., and is never very pronounced. The striae &art 
a t  the suture and curve forward on the lower part of the flanks to the ~pirrri 
furrow where they describe a sharp fold which is convex forward. 

On the fianks above the spiral furrow, the striae describe a broad curve wlrich 
is convex backward, and on the venter form a deep fold which is convex fornard. 
The falciform fold8 begin at  a diameter of about 10 mm., are far ly regularly waesrd. 
occur only above the spiral furrow, and are curved like striae which cover tbe~u. 
Anteriorly they become broader, stronger, and more widely spaced. They ar-e 
strongest on the upper part of the flanks but diminish rapidly in & r w h  md we 
scarcely visible on the venter. The largest specimeas bear faint spiral mrrstiiw 
on the venter. The suture line is unknown. 

Greatest diameter of holotype 36 mm.; width of umbilicvs 9 3  mm.; height of 
last whorl 15.4 mm.; thickness of last whorl 12 mm. 

REMABKS: This species is distinguished from G .  k h r   el), rts figu& by 
Burckhardt (1906b, p. 77, pl. 19, figs, 1-19, pl. 20. figs, 1-6, 12, 13, 16) by mom 
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\ igo~or~?:  ornart~r~ntntion on th-  flanks, weaker ornamentation on the venkr, !em 
~)ronailncetf spiral furrow, broader venter, and m ~ l r e c t a n ~ l a r  whorl section. 

TYPE : IIolotype 18998 ; jlanitypes 18999, 19000, Mumurn of Paleontolw, Ynj- 
verslty of Michigan. 

O C C I - R R E N ~ :  Con(>r~\fionary, ashy, phosphatic shale on east flank of San Lazaro- 
Pt+n Scvat-la. Anticline ulong str~ke north of Diablo Canyon, Nuevo Le6n. 

Glockiceras fialar Burckhardt (not Oppel) 

REM.~RKS: There is a reasonable doubt as to whether the Mexiran forms desc r iw  
by Burt.khardt (1906, p. 77, pi. XIX, figs. 1-19; pl. XX, figs. 1-6, 12, 14, 15) are 
the same us G .  ficrlar (Oppel), and the matter will probably have to be settled by 
Euroj)ct:ln students as the published riaur~s of the type are inadequate. Burckherrdt 
has pointed out the considrl*able variation in shape and ornamentation of the 
Mexican forms. This variation is well shown by about 200 specimens in the Uni- 
versity of Michigan collections. Much of the variation in shape is due to PO&- 
humous deformation, and some of the apparent difference in ornamentation is due 
to the condition of preservation. Certain specimens could be described as varieties, 
but this seems inadvisable as all the forms are connected by many tramztians 
and the species is limited to  a fairly narrow horizon. If varieties were found in 
other horizons, there would be some use in giving them special names. The mxths 
probably is the most common and widely distributed of any in the Upper J u  
of Mexico. 

SPECIMENS: 19524, 18957, 18992, 18980, 18974, 19542, 19001, 18967, M w u m  of 
Paleontology, University of Michigan. 

OCCURRENCE: Many localities in north-central Mexico, especially in the 8 iems 
Sombreretillo, Zuloaga, de la Caja, Santa Rosa, de la Ventura, de P a m ,  aod 
Catorce, Also found a t  San Pedro del Gallo, Durango (Locality 11 of Bumkhadt) ; 
and 7 miles (112 km.) from La Escondida on road to Soledad, Nueva Le6n. 

Glochiceras augzutiumbilicatum Imlay, n. sp. 
(Plate 7, figures 4-6) 

DESCRIPTION : Form small, discoidal ; outer whorl elongate-ovate in wetian, rntrrh 
higher than wide, embracing about two-thirds; flanks nearly flat; venter el-enly 
rounded. Umbilicus narrow; wail Iow, vertical, rounded rather abruptly into Bankn 
The outer whorl appeam to  represent a nearly complete body chamber. 

Shell ornamented with fine, falciform striae which begin a t  the line of involution, 
curve forward on the lower part of the flank, form a pronounced fornard& inetirrecJ 
sinus in the spiral groove, describe a curve convex to the rear on the u p v r  pa& 
of the flanks, and then recurve to form a farwardly inclined sinus on the s*enL*rr 
The striae become a little stronger ventrally, and on the venter develop into 
broad but extremely low ribs. Some of the striae are slightly   in forced on 
the spiral groove. The spiral groove is situated slightly below the middle sf the 
flanks and on the anterior three-fourths of the outer whorl. The upper past, af the 
flanks and the venter bear many faint, spiral markings. On the left sjde of t l ~ e  
type is a short groove directly above the edge of the umbilicus. The &art v v e  
is probably due to an injury as a similar groove is not preeent on the right &de. 
The suture line is unknown. 

Greatest diameter of holotype 39 mm.; width of umbilicus 65 mm.; height of 
lnst whorl 19.5 mm.; thicknetw of last whorl It mm. 



SYSTEMATIC 1)ESCRIPTIOSS 2 7 

REMARKS: This species is characterized by its narrow umbilicus and Aatteolztf 
form. In thee  respects it resembles Haploceras mesicanz~m Burckhanlt (1SOtib. 
p. 89, pl. [L3, figs. 9-15) which, however, enlarges more rapidly and has di@erent 
ornamentation. Glochkeras jialar (Oppel) and 0. diaboli Imlay, n. sp. are more 
evolute, have more infiated whorl-sections, and stronger ornamentation. 

T y p ~ :  Holotype 18581, Museum of Paleontology, University of Michigan. 
OCCURRENCE: La Casita formation (Zdoceras beds) : Burckhardt's locality 11, about 

1% miles (2% km.) northeast of San Pedro del Gallo, Durango. 

Genus Hildoglochiceras Spath 1924 

HildogEochiceras grossicostatum Imlay, n. sp. 
(Piate 2, figured 5-11; Plate a, figures 1-7, 0-11) 

D E S C B ~ O N :  The species is represented by about 100 specimens of which the 
majority are internal molds of immature forms. 

Shell mall, discoidal; whorls ovate in section, higher than wide, thicked new or 
slightly below middle of flanks, embracing about three-fourths; flanks gently eonvex, 
becoming braqder and flatter during growth, rounding evenly into venter, dopina; 
toward umbilicus at a low angle; venter evenly rounded on immature f o m ,  h m -  
ing narrower during growth and developing a keel. Umbilicus fairly narrow, mod- 
erate in depth; wall extremely low and nearly vertical, separated from by 3 

faint carina. Aperture unknown. 
The innermost whorls are smooth. The outer whorls are marked by a prominent, 

narrowly rounded keel, by strongly sickle-like ribs and striae, and by a modenrtely 
developed spiral groove. The relative strength of these various features md the 
stage of development at  which they appear vary somewhat in different indiriduerlsr, 
but the order of development is always the same, i.e. keel, ribs, and then *id 
groove. A faint sharpening of the venter is visible at a diameter of about 4 mm. 
and develops anteriorly into a true keel at a diameter of about 10 mm. On the 
outer whorl the keel is high, strong, rounded, and slightly uneven. Sicklelike *M 
are barely visible at  a diameter of about 7 mm., at  which size they curve f a m s d  
from the line of involution to the lower third of the flanks, then backward tn the 
upper third of the flanks, then forward again to the sharpened venter where they 
meet striae from the opposite flanks at a sharp angle. At this diameter t f ke  &iae 
are only slightly stronger on the upper part of the flanks than on the lower part. 
During development the striae on the flanks persist as the stems of sickles, but their 
points of maximum forward inflection become higher and on the outer whorls rn 
slightly below the middle of the flanks. At diameters varying from 10 to 14 mm. 
Rome of the striae on the upper part of the flanks become grouped in bundlejs which 
develop into high, sharp, falcoid ribs, between which are the terminatiom of otber 
striae. The ribs approach the keel at a sharp angle, some merge with the k e l ,  a d  
others barely flatten out before reaching it. 

The spiral groove appears at  a diameter of about 14 mm. or a little kter and is 
bounded domlly by a faint ridge or melting which persists into the adult wharh. 
The rnaimum inflection of the striae takes place in the tower part of the grw,ve. 
On the outer whorls the groove is fairly broad but shallow. 

The suture line can be traced fairly accurately on only one form (Paratw 
at a diameter of 123 mm. Probably due to immaturity of the form, its guturn line 
is much simpler than thoae of the Indian f o m  that have been figured (mlig, 1 m .  
F. 20, fig. 4; PI .  3, fig. 5; Uhlig, 1910, pl. IJVIII, fiw. bd, 5d;  Sgath, pi. XIX, 
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figs 5, 6; pl. XIII, fig. 17; Spath, 1931, pl. XCIX, fig. 6). The external l& k 
shorter than the first lateral and is divided by a broad secondary saddle, The fi& 
lateral lobe is fairly broad and is deeper than the second lateral. The ddleis  rn 
bifid. The external and first lateral saddles are broad, the first lateral &die is a 
little higher than the external saddle, and its two parts are unequal, the inner hiw 
higher than the outer. An interesting peculiarity of the miture line is its asymmetry. 
The median saddle of the external lobe lies to the right of the mid-line of the 
venter. 

Dimensions in mm. of several specimens are as follows: 

Specimen 

hoiotype 20020 
paratype 20026 
paratype 20022 
paratype 20024 
paratype 20027 
paratype 20021 . 
paratype 20025 
paratype 20028 . . 

Greatest 
diameter 

Whorl 
height 

18.0 
11.7 
13.0 
11.5 
9.8 

10.8 
7 5  
7.6 

Whorl 
thickness 

12.0 
7 .O 
8 .o 
8.0 
7 .O 

Urnbrlid 
width 

REMARKS: Hildogkochiceras grossicostatum Imlay is characterized by its coam 
ribbing, pronounced keel, and small umbilicus. H. propinquum ( Wltagen) ( 1875, 
p. 45, pl. XI, figs. 4a, b ;  Spath, 1931, pl. LXXXVI, figs. la, b) and H.  dieneri (f?h&g) 
(1903, p. 19, pl. VII, figs. 9a, b) resemble the Mexican form but are leeas involute 
and are less coarsely ornamented. H. cobi Spath (1931, pl. XCIX, fig. 6 ;  pi. LXVUI, 
fig. 8, pl. LXXXI, figs. 4a, b, pl. LXIXXII, fig. 4) approaches the M e ~ m  fern  
even more but is a little l ea  involute, the spiral groove is probably leas deveIoW, 
and the ribs appear to approach the venter at  a less sharp angle. 

TYPE: Holotype 20020; paratypes 20021, 20022, 20023, 20026, !20025, 
20028, 20029, Museum of Paleontology, University of Michigan. 

OCCURRENCE: La Casita formation (Duranga'tes beds), (1) Locality 34 in the 
de Parras, Coahuila. (2) Locality K 2 in C 6 6 n  Alamo, Sierra de Jimulco, *b&. 

HiMoglochiceras ecarinatum Imlay, n. sp. 
(Pl8te 5, figures 1-11 

DESCRIPTION: This species is represented by two immature forms. SRe31 -11, 
discoidal; whorls ovate in section, higher than wide, thickest slightly above middle 
of flanks, embracing about three-fourths; flanks gently convex, roundiqg eveaIy 
into venter, sloping toward umbilicus at  a low angle; venter narrowly roundled but 
not sharpened. Umbilicus fairly narrow, moderate in depth; wall exkmely law 
and nearly vertical, separated from flanks by a faint carina. Aperture unlmown. 

The ornamentation consists of striae on the lower two-thirds of the f l d s ,  of 
ribs on the upper parts of the flanks and the venter, and of a faint spiral p v e  
which is bounded domlly by a faint spiral ridge. The striae and ribs form &eklm 
as in H.  grossicostatum Imlay. The striae begin at  the line of involution, incline 
slightly forward on the umbilical wall, curve slightly backward on the lower four& 
of the flanke, are strongly inflected forward just above the middle of the 
along a zone marking a faint spiral ridge, and are then infleeted back 
upper part of the flanks where they pass into ribs. The ribs ariee at  the? pke? 
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of maximum backward inflection and then curve strongly forward to the veatttr 
wliere they form a, narrow arch with the ribs from the opposite side. The ribs 
are strongest on the venter, but there is no evidence of a keel or of ventral tuberclw. 
Tile ventmf. ribbing is strongest to the right of the mid-line, which may indicate 
a slight degree of asymmetw of the shell. At the extreme anterior end of the 
liolotype is an intercalary rib which is restricted to the venter. Faint striae are 
visible on and between some ribs. The spiral ridge near the middle of the flanks 
is faint a t  the posterior end of both types. It becomes broader anteriorly and on 
tile anterior third of the shell is bounded ventrally by a faint spiral groove. 

The few traceable parts of the suture line do not differ appreciably from tftc 
suture line of H. grossicostatum Imlay. 

Grratest diameter of holotype 20.5 mm.; height of whorl 10.1 mm.; thicknes of 
n~lrorl 7.7 mm.; width of umbilicus 4 mm. 

RSMARKS: This species is clearly distinguished from all other &pecies of Nrtdo- 
glochiceras by lacking a ventral keel. Otherwise it is similar to  H. grossiGostatuna 
Imlay with which it is amociated. 

TYPE: Holotype 17709; paratype 19800, Museum of Paleontology, University of 
Michigan. 

OCCURREY- CE: La Casita formation (Durangites beds). Locality 34 in the Sierra 
de Parras, Coahuila. 

Hildoglochiceras inflaturn Imlay, n. sp. 
(Plate 4, figures 1-5) 

DI:SCRIPTION: The species is represented by nine specimens. The holotym has 
been slightly crushed laterally. Shell discoidal, small; whorls ovate in section, a 
little higher than wide, thickest at middle of Aanks, embracing more than thm 
fourths of preceding whorls; flanlis gently convex, below spiral groove inelrned 
toward umbilicus; venter moderately broad, sharpened. Umbilicus fairly n m w  
and deep, wall vertical a t  base, rounding evenly into flanks, All specimens are mruturd 
to the end. 

The shell is ornamented with faint striae which are strongest a t  the spirai groove. 
They are visible a t  the edge of the umbilicus and disappear on the venter They 
describe a curve which is convex backward bqlow the spiral groove, con\rx fornard 
a t  the groove, then convex backward on the upper part of the flanks. The ~ e r l t r r  
is merely sharpened on the types and a faint sharpening is vis~ble a t  a dlsnrctrr 
of about 16 mm. The spiral groove is situated a t  the middle of tlir flanks ,tnrl 1s 

broad and deep. The depth of the groove varies somewhat on dlffcront q ) t c . t r r l c  tkx 

and even on the two sides of the same specimen. 
Dimensions in mm. are as follows: 

Maxrm~un \Vhorl Wltorl Unrbdimf 
Specimen dtntneter he~ght t111ckt1e~ r d t h  

holotype 34 16.5 13 7 
paratype 15908 32 16 lo? 5 
paratype 20002 27 12.5 95 4 3 
paratype 19379 . . . . . . . . . . .. . . . . . . . . . . . . . 3 . 2  15.7 11. 6 5  

REMARKS: This species diffe1.s from W. alumcnse Imlay by having a broader whorl 
section, a merely sharpened venter, a more pronounced ~piral  groove, strawer striae 
a t  a comparable size, and an evenly rounded umbilical wall. As the body chatnkr 
is unknown, it is impomible to sag whether a keel develops on the adtilt forms. 

Among the Indian species of Eiildoglochictras, Ii. 1 plarrum (\Vaagen) (1875, p. 56, 
td. XI, figs. 3n. b) is disting~tisi~rd from If. ~npalurrn Imltty t,y a wder tlmbilic.us 
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:inti i t w  ~nN:itlon. 11. srtbdcc w r i  Sputh (1931, p1. 1,SSSVI. figs. 321. I t )  ,S nltrnb I t k ~  
tht. Mrxican spec~ies hut has a wider umbilicus. 

T Y I ~ :  Holotype 20094; ~iaraty~res 20002, 19379. 15908, hlilsrtim of Puleontolw. 
t'siversity of Mic*hig:tn. 

O c . c r n ~ ~ s c ~  : I,:t C~~sitil  forrnat~on (Substeueroreras brds) . Collections Kl, 2.5, 
and 26 in Catitin .41:rr11o. Sicxrm de Jimulco, Coahuiln. 

lltldoglorhiccras alamcnsc Imlay, n. sp. 
(Plate 4, figures 6-9, 11, 12) 

DF-:S~I~II~TIOX : Tht~  sl)r(.icp is reltrescntrtl tty 11 sl)esirnens of which thrrc arch 
s~n>rllrr t l~an  tlic. cxpoletl inner whorl of the holotype. In addition four tiny. 
imn~ature for111s n1:iy brlong to the species. 

Form tiiscoidal, fairly I~i1.g~. \I'liorls cllipticsal in section, m11ch higher than adi-, 

cnlnrging slowly, cml)rac.ing nioht of preceding whorls; flanks flattened and w~cfc, 
vcnter nnrrow; rouncicd 0x1 inner \vhorls, kreled on outer whorls. Un~bilictis nnmolv, 
shallow; wall low, vertiral, rounding abruptly into flanks. 

The spiral groove is situated a t  the middle of the flanks. On the holotyp~ 11 1s 
broad and shallow but owing to poor preservation is somewhat indistinct Cln 
smaller specimtms it  is faintly present a t  a diameter of about 25 mm. The h n k  
ribbing is fine at all stages. The smaller specimens bear nearly nlicroscorilc atriar 
which follow the course characteristic of the genus and are strongest on the edges 
of the venter. The exposed inner whorl of the holotype is so corroded that the 
striae are preserved only in a few places on the upper part of the flanks. On the 
outer whorl of the holotype, probably the body chamber, the striae are much strongr~r, 
are somewhat variably spaced, and are strongest on the upper park of the Ranks 
next to  the venter. They dessribe a curve convex forward at the spiral ~ K M ) V F  and 
a curve convex backward on the upper part of the flanks, but end abruptly on 
the venter before reaching the keel. The venter is faintly sharpened a t  a diamctrr 
of about 14 mm. and gradually develops into a low rounded keel anteriorly Thc 
diameter a t  which a keel appears varies somewhat in different specimem, hiit on 
paratype 16936 it  is already present a t  a diameter of 22 mm. C o n c o m i t ~ t  R-tth 
the development of the keel the shell on both sides of the median line k t - amps  
flattened but does not develop lateral grooves. 

The inner whorl of the holotype a t  a diameter of 53 mm. has a whorl K ~ ~ g h t  of 
27 mm., a whorl thickness of 14 mm.(?), and an umbilical width of 9 rnm. 

REMARKS: This species is characterized by its fine ribbing, narrow umhiltnns~ anti 
ftattcned flanks. Of ttw Indian spccirs, it most closely resembles If, slrbdrt nsrt  
Spath (1931, pl. LSXXVI, figs. 3a, b) which, however, hiis n wider tinlbilicus and 
a merely sharpenetl vcnter, 

TYPE: Holotype 20001; paratyprs 16936, 16937, 20095, hluset~rn of P ~ l r r m t o l t f ~ .  
University of Michigan. 

OCCURRENCE: Ida Casita formation (Substet~eroceras beds). Collections XI,  5 ,  and 
26 in Caii6n Alamo, Sierra de Jimulco, Coahuila. 

Genus Nebrodites Burckhardt 1910 

il'ebroditcs burckhardti Imlay, n. sp. 
(Plate 2, figure 12) 

DESCRIPTION : Form fairly Iargr, discoidal, flattened ; whorl section stbrech?ra~llar, 
much higher than wide; greatest thickness on Iowcr third of flnnk~; whorls cm- 
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bracing about one-fifth; flanks flattened; venter narrow, flattened on outer whorl. 
Umbilicus fairly wide, shallow; wall low, vertical on inner whorls, becoming &ply 
inclined on outer whorl. 

The incer whorls, shorn in the umbilicus, bear strong, wide ribs which start from 
the line of involution and cross the flanks nearly radially but incline slightly for- 
ward. Most of the ribs bifurcate at  or a little below the middle of the fl-. 
On the penultimate whorl intercalary ribs appear on the upper part of the , 
and the branching points of the ribs tend to become indistinct. About seven or 
eight faint constrictions per whorl. 

On the outer whorl, which is part of the body chamber, the ribs are strong and 
broad on the flanks but weakened appreciably along the venter. Their cr 
tends to be triangular rather than rounded. They originate a t  the line of involu- 
tion and pass radially onto the flariks where they curve forward slightly, especially 
near the venter. Most ribs bifurcate below the middle of the flanks, but commonly 
the bifurcation point is indistinct. Simple ribs and intercalary ribs like 
present. The ribbing becomes markedly coarser anteriorly on the outer whorl. 

Greatest diameter of holotype 120 mm.; height of whorl 31 mm.; t h i c b w  of 
whorl (estimated) 18 mm.; width of umbilicus 58 mm. 
REMARKS: Nebrodites burckhardti Imlay compared with N. rota Burckhardt (1912, 

p. 96, pl. 22, figs. 1, 9-11) is 1em involute, has a higher whorl section, and finer 
ribbing. The frequency of rib bifurcation is similar to N. crassicostatus B u m k h d t  
(1912, p. 93, P1. 21, figs. 1-3, 6) which, however, is more involute, has a rounder 
whorl section, and rounder, less prominent ribs on the outer whorl. 
TYPE : Holotype 19156, Museum of Paleontology, University of Michigan. 
OCCURRENCE: La Casita formation (Zdoceras beds). Burckhardt's locality 5, h u t  

2% miles (4% km.) north of San Pedro del Gallo, Durango. 

Genus Sirnoceras Zittell870 

Simoceras sp. 
(Plate 6, figure 2) 

DE~CRIPTION : One internal mold probably represents the inner whorls of t b  geaw. 
Form Battened, discoidal, evolute; flanks gently convex, rounding into umb2im1, 
wall and venter; umbilicus wide and shallow. 

The ribs are straight and strong. They start from the line of involutian, melf 
up considerably on the umbilical edge, and give rise to spirally elongated wines 
at the edge of the venter. On the small part of the venter that is prest?n.& the 
ribs are wide and weak. 

SPECIMEN : 18407, Museum of Paleontology, University of Michigan. 
OCCURRENCE: In gray to reddish gray, thin-bedded limestone, t w i t i o n a l  from 

Jurassic to Cretaceous (mapped by Burckhardt as Lower Cmtticeous), near ceabr 
of Cerro del Pantedn about 1000 feet west of village and 150 feet northw& of 
graveyard, San Pedro del Gallo, Durango. 

Genus Waagenia Neumayr 1878 

Waagenia panme+ Imlay, n. sp. 

~ ~ C R I ~ I O N :  The species is represented by one wcirnen which is m d y  covered 
with iridescent shell. The anterior third of the outer whorl r e p m n b  the ineom- 



plcte body chamber. The shell iu .wmewtrat compressed and broken but must have 
been fairly flat. Whorls barely embracing to outer row of tubercles; section appar- 
ently much higher than wide and becoming relat~vely higher during growth; flanlrg 
rounded on inner whorls, flattened on outer whorls; venter narrow, with modemkty 
deep groove bordered by two tuberculate ridges. Umbilicus fairly wide and shdlow ; 
wall rounded and low on inner whorls, becoming moderately high and vertical on 
outer whorl, rounding rather abruptly into flanks on outer whorl. 

The ornamentation of the four inner whorls consists of straight, radially trendine; 
ribs which begin a t  the line of involution and become stronger ventrally. The two 
outer whorls are marked by three rows of tubercles on each side, by broad, Aexuous, 
indistinct, irregular ribs, and by striae. The ventral tubercles, visible only on the 
outer whorl, are conical and are separated by slightly narrower interspaces. At 
the anterior end of the outer whorl there are about seven tubercles per inch. The 
lateral tubercles, situated high on the flanks, begin a t  a diameter of about 18 mm. 
and become very strong anteriorly. They are conical or slightly elongated a t  right 
angles to the ribbing. On the penultimate whorl, spines about 8 mm. in length ~ l r e  

preserved along the umbilical wall. The umbilical tubercles appear about half a 
whorl later than the lateral tubercles a t  a diameter of about 26 mm. and do not 
become so strong anteriorly. They are slightly elongated parallel to the ribbiw. 
On the two outer whorls the umbilical and lateral tubercles are connected by b m d ,  
low, slightly flexuous ribs which are generally strongest near the tubercles rrnd 
weakest in the middle of the flanks. Some ribs begin a t  umbilical tuberclea and 
fade out on the upper part of the flanks between lateral tubercles; others begin 
faintly low on the flanks and may or may not pass ventrally into lateral tubexlm. 
In addition, the anterior half of the outer whorl is marked by numerous faint & ~ a e  
which mostly overlie or are the continuations of ribs. 

Greatest diameter of holotype 135 mm.; height of whorl 51 mm.; wid& of 
umbilicus 53 mm.; estimated thickness of whorl 24 mm. 

REMARKS: Waagenia purrasensis Imlay is similar to W .  hybonata (Oppel) (I=, 
p. 251, pl. LXXI, figs. 1-3) in regard to coarse tuberculation and high, vertical 
umbilical wall. In  contrast the Mexican form appears to be more comp 
to  have closer-spaced ventral tubercles. Waagenia beckere' (Neumsyr) (1873, p. m, 
pl. XXXVIII, figs. 3, 4) has a less vertical umbilical wall, coarser costation, finer 
tuberculation, a deeper ventral groove, and a thicker whorl section. 

TYPE: Holotype 17623, Museum of Paleontology, University of Michigan. 
O C C U R ~ C E :  La Casita formation. Locality 43 in the Sierra de Parras, Caah~rila. 

Genus Aspidoceras Zittell868 

Aspidoceras casitense Imlay, n. sp. 
(Plate 5, figure 7; Plate 6, figure 11) 

DESCRIPTION: Form large, inflated; whorls dep reed  in section, much wider than 
high, enlarge alowly, embrace about one-third; flanks narrow and gently convex; 
venter broadly rounded. Umbilicus wide and deep; wall high and vertical, munding 
evenly into flanks. Specimen sutured to anterior end. 

The flanks bear two rows of tubercles. The inner row occurs a t  the edge of the 
umbilicus and consists of fairly large, round tubercles. The outer row, s i tuaM on 
the upper part of the flanks, consists of much larger tubercles. The outer row of 
tubercles as preserved in the umbilical opening are produced in spines about a 
quarter of an inch long, which indicate that the outer whorl bore spines a t  lc-t 
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one inch long. The tubercles are irregularly spaced and become wider spacd 
anteriorly. The tubercles of the two rows are generally opposed and connectt3d 
by broad low folds which continue faintly across the venter. In addition, the 
shell is marked with fine radial striations. The thickness of the shell as preservd 
in the umbilicus and along the line of involution is about 3.5 mm. 

Diameter of holotype about 40 mm. from anterior end 105 mm.; height of whorl 
38 mm.; thickness of whorl 57 mm.; width of umbilieus 31 mm. Dimensions of 
whorl one-half volution earlier, given in the same order, are 60, 25, 38, and 20 nlm. 
respectively. 

REMARKS: ASpidoceras cd tense  Imlay is characterized by its evolute form and 
depressed whorl section. A. tiff. bispinosurn Burckhardt (not Quenstedt) (Burck- 
hardt, 1912, p. 69, pl. XVI, figs. 1-61 has a higher whorl section and is more 
involute. A. mbwraynnei Spath (1931, p. 640, pl. CXXII, figs. 5a, b) is like A. m i t e m e  
Imlay in croswection and arrangement of tubercles but is more involute and hm 
coarser tuberculation. A. aff. hoplisum (Oppel) in Spath (1931, p. 634, pl. CXVIII, 
figs. la, b) is more involute than the Mexican form, and A. iphicerum (Opwl) 
(1863, p. 218, pl. 60, fig. Za, b) has a higher whorl section. A. haupti Krantz (1928, 
p. 12, pl. IV, figs. 2 a-b) is slightly more involute, has wider-spaced tubercles. and 
a smoother venter. 

TYPE: Holotype 16983. Museum of Paleontology, University of Michigan. 
OCCURRENCE: La Casita formation (Torquatisphinctes beds). Locality 57 in the 

Sierra de Parras, Coahuila. 

Genus Pseudopeltoceras Spath 1928 

Pseudopeltoceras? sp, 
(Plate 8, figure 1) 

DEBCRIPTIOS: One crushed specimen represents parts of two outer whorIa of s 
large form. The smaller whorl (not figured) bears numerous primaxy and aecondar=y 
ribs and small tubercles only on the umbilical edge. On the outer whorl the p r i m v  
ribs nre strong, bituberculate and broadly connected across the venter, the s e c o n h q  
ribs have disappeared, and the ventral tubercles are much stronger than the urnbiUca1. 

SPECIMEN : 19401, Museum of Paleontology, University of Michigan. 
OCCWRENCE: La Gloria formation. Kellum's collection A-16, in Caficin Mam\pillm, 

about 2% miles southwest of Las Cuevas Ranch, Durango. 

Genus Subgrossouvria Spat11 1924 

Subgrossouvria? sp. 
(Plate 5 ,  figure 8) 

DESCRIPTION: The genus is questionably represented by two specimens. h e  is 
a fragment of an outer whorl; the other is a large ammonite with a diameter of 
about 350 mm, whose inner whorls are not preserved. At a diameter of 233 mm. 
the whorl bears strong distantly spaced primary ribs on the lower two-thintu of the 
flanks and numerous faint secondary ribs on the venter. Half a whorl anteriorly 
a t  a diameter of about 280 mm. the ridgelike primary ribs extend to the venter 
which is apparently smooth. At the anterior end of the shell the primary rib8 
form high, sharp ridges which are about 35 mm. from crest to crest and abot~t 20 mm. 
in depth. 
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SPECLMI~YS: 19308,15948, Museum of Paleontology, University of M i c h b .  
OCCURRENCE: La Gloria formation. Kellum's collection A-16 in Caiicin Ildanr- 

villas, about 2% miles southwest of LM Cuevas Ranch, Dwago. 

Genus Zndosphinctes Spath 1930 

Indosphinctes? sp. 
(Plate 7, figurea 1, 7; Plate 8, figures 1, 2; Text fi- 7) 

DEBCRIPTION: Eight fragments are referred provisionally to Indosphimtes on the 
basis of the fine, perisphinctoid sculpture of the inner whorls and the d of 
involution. The development of fairly coarse primary ribs on the outer whorls *ht 
suggest a position nearer Orionoides. 

Specimen 15960 (Pl. 7, fig. 7) shows an immature form fairly well. Its dimeaeiorus 
are as follows: greatest diameter 106 mm., whorl height 45 mm., whorl thickness 
32 (?) mm., umbilical width 33 mm. Outer whorl elliptical in section, higher than 
wide, and embracing alightly more than one-half. Umbilicus fairly narrow erod 
deep; wall oblique and rather high. The ribs are fine and closely spaced. They 
begin at the line of involution, trend radially on the umbilical wall, curve fomsrd 
at  the edge of the umbilicus, and incline forward slightly on the Banks. Mo& FibB 
branch above the middle of the flanks in bundles of twos or threes. On the outer 
whorl the primary ribs become stronger on the lower pait of the flanks, and the 
branching points of the secondary ribs become indistinct. The inner whorla b a r  
deep constrictions; the outer whorl has five weak constrictions. 

Some specimens of larger septate whorls (Pl. 8, figs. 1, 2) may represent difllewnt 
species. The whorl section is slightly higher than wide and embraces about *a- 
fifths. The primary ribs are strong, especially on the edge of the umbilicus, but n d  
distinctly tuberculate. The upper third of the flanks and venter bear numemus m- 
ondary ribs of which some are indistinctly connected with the primary rib.  

SPECIMENS: 15960, 19306, 19400, 19307,15950,19309,15961, Museum of Pdeontolegy, 
University of Michigan. 

OCCURRENCE: La Gloria formation. Kellum's collection A-16 in Caiicin Mmvglas, 
about 2% miles southwest of Las Cuevas Ranch, Durango. 

Genus Torquatisphkctes Spath 1923 

Torquatisphinctes? afY. bangei (Burckhardt) 
(Plate 9, figure 2) 

1919. Perisphinctes (Aulacosphinctes) Bangei BURCKHARDT, Inst. Geol. Mex., &I., 
n6m. 33, p. 30; 1921, pl. IX, figs. b-9. 

REMARKS: One slightly compressed specimen from the Sierra de Parras p d a b b  
belongs to this species. The ribs of the inner whorls are a little closer spaced, ~uad 
the outer whorl beam a few short intercalary ribs which are not present on the tyw 
of T. bangei (Burckhardt). The ribbing of the inner whorls comparea with that of 
T. dterneplicatw (Waagen) (1875, p. 199, pl. L, fig. 21, but the Indian form is &e 
tinguished by a different rib curve and a greater number of simple ribs. 
SPECIMEN : 16981, Museum of Paleontology, University of Michigan. 
OCCURBEN~:  La Casita formation (Torqwrtisphinctes beds). Locality 57 in the 

Sierra de P a m ,  Coahuila. 
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Torquatisphilrctea? ap. ind. 
(Plate 9, figure 1) 

D E ~ C R ~ I O N :  The outer whorl of the specimen figured has been crushed laterally, 
but the inner whorls appear to be undeformed. The ribbing of the inner who& is 
even finer and closer spaced than on the specimen just described, but the ribbing of 
the outer whorls is much coarser. Besides, the co ihg  is more rapid, the point of rib 
bifurcation is lower, and there are many single ribs at  all stages. Most of the ribs 
bifurcate at  or slightly below the middle of the flanks, but some bifurcate on the 
lower third of the flanks. The ribs begin low on the umbilical wall, incline backward 
to the edge of the umbilicus, then incline forward on the flanks in a slightly flexuous 
manner. The coarse ribbing on the outer whorl contrasts markedly with the fine 
ribbing on the inner whorl and distinguishes the species from all other described 
Mexican species. There are four or five constrictions per whorl. 
REMARKS: This species might be placed in Lithococeras except for the projected 

ribbing of its outer whorl and its rather evolute iorm. 
SPECIMEN : 19572, Museum of Paleontology, University of Michigan. 
OCCURRENCE: La Casita formation (Torquatisphinctes and Mazapilites be&). 

Locality 46 in the Sierra de Parras, Coahuila. 

Genus Subdichotomoceras Spath 1925 

Subdichotomoceras? sp. 
(Rate 10, figure 18; Text figure 7) 

DESCRIPTION : Whorls embracing about one-third, depressed in section, much ~ d e r  
than high; flanks rounded, venter broadly rounded. Umbilicus wide, funnel hd; 
wall steeply inclined, rounding evenly into flanks. 

Shell ornamented with strong, high, fairly widely spaced ribs, which start near the 
line of involution and trend nearly radially across the flanks and venter. Bifumation 
occurs on the upper part of the flanks, and the ribs are highest a t  the poiats of 
bifurcation. The latter are barely visible in the internal whorls. There are a few 
single ribs. Height of outer whorl 25 mm.; thickness 35 mm. 
SPECIMEN : 16979, Museum of Paleontology, University of Michigan. 
OCCURRENCE : La Casita formation (Torquatisphinctes beds). Locality 57 in the 

Sierra de Parras, Coahuila. 

Genus Aulacosphinctoides Spath 1923 

Aulacosphinctoides? (Subdichotomoceras?) sp. 
(Plate 10, figures 1-6) 

DESCBIPTION: Several small specimens from the Sierra de Parrns are obviously 
the internal whorls, or immature forms, of large perisphinctids. The largest m i m e n  
(PI. 10, figs. 1-31 may be described as follows: 

Whorls enlarging slowly, embracing a little less than tne-hall; inner whorls much 
wider than high, anterior end of outer whorl slightly wider than high; f l d a  round&, 
venter broadly rounded. Umbilicus fairly wide; wall low and steeply incline93, 

Shell ornamented with high, narrow, rather widely spaced ribs which begin low on 
the unibilical wall and trend nearly radially on the lower part of the flanka. Mast 
ribs bifurrate near or alightly below the middle of the flanks, and the secondary 
ribs are slightly recurved backward. Two simple ribs and one trifurmting rib are 
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prcwnt on the outer whorl. The ribs are highest a t  the points of bifurcation. Tlte 
Inner whorls are marked by deep, narrow eonstrictio~q. On the outer whorl the r i k  
along the mid-ventral line are faintly thinned. Greatest diameter 60 mm.; hekht 
of whorl 20.5 mm.; thickness of whorl 23.5 mm.; umbilical width %A mm. 

The smaller figured specimen (Pl. 10, figs. 4-6) possibly represents the inner whorls 
of a form as just described. Its flanks are narrowly rounded, and its venter iis 

nearly flat. The whorl section is much wider than higli. 
REMARKS: Forms such as described here might represent the internal whorls of 

any of several of the perisphinctoid forms described by Burckhardt (1919, 19211, 
especially such a form as "Perisphinctes" alexeii Burckhardt (1919, p. 20; 1921, pl. 
IX, figs. 1-4) or "Perisphinctes (Aulacosphimctes)" diversccostatw Burckhardt (1919, 
p. 34; 1921, pi. XII, figs. 1, 2, 4, 5 ) .  

SI~WIMENS: 16977, 16978, 16980, Museum of Paleontology, University of Michigan. 
@ ~ ~ R ~ . : N C E :  La Casita formation (Torqtratisphinctes beds). Locality 57 in the 

Sierra de Parras, Corihuila. 

Aulacosphinctoides? aff. diversecostatus (Burckhardt) 
(Plate 10, figure 7) 

1919. Perisphinctes (Aulacosphinctes) diversecostatus BURCKHARDT, Inst. Geol. hftx., 
Bol., ntim. 33, p. 34; 1921, pi. 12, figs. 1, 2, 4, 5. 

REMARKS: The figured specimen has been considerably mashed but illustratm how 
much the appearance varies with the preservation. Thus the internal whorls and a 
part of the outer whorl bear sharp high ribs which contrast greatly with the low, 
worn ribs a t  the anterior end of the specimen. Much of the bluntness of the ribs 
on the perisphinctoid forms from Sierrita del Chivo near Symcin, Durango, is due to 
their preservation as internal molds, whereas the original shell in many specles 
probably bore high, sharp ribs. 

SPECIMEN: 17622, Museum of Paleontology, University of Michigan. 
OCCURRENCE: La Casita formation. Locality 43 in the Sierra de Parras. Caa?~uila 

Genus Subplanites Spath 1925 

Subplanites? sp. 
(Plate 9, figures 13-15; Text figure 7) 

DESCRIPTION: Several specimens probably belong to this genus. A small specimen 
(PI. 9, figs. 14, 15) shows several internal whorls and may be described as followe: 
Whorls subquadrate in section, wider than high, embracing about one-half; s 
slightly convex, fairly broad, rounding rapidly into venter; venter broadly raunded. 
Umb~licus fairly wide and deep; wall vertical and fairly high, rounding rapidly into 
flanks. 

The ribs are fairly low, narrowly rounded, and well separated. They begin near 
the middle of the umbilical wall, curve backward to the edge of the umbilicus, in- 
cline forward on the flank& and arch forward slightly on the venter. Simple r i b  
are about a third as common as forked ribs. Bifurcation generally takes place on 
the upper third of the flanks, but some of the ribs bifurcate near the middle of the 
flanks, and one of the branches in turn bifurcates on the upper third. Co&Gctions 
are grnerally bounded by ribs which bifurcate a t  the edge of the umbilicus, and one 
of the branches commonly bifurcates again higher up. The points of bifurcation are 
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generally slightly swollen. There are five pronounced constrictions on the outer 
whorl. The mid-ventral line is marked by a distinct thinning of the ribs. 

At a diameter of 51 mm. the whorl height is 18.5 mm., the whorl thickness is 22 
mm.. and the umbilical width is 20 mm. 

A large specimen (Pl. 9, fig. 13; Text figure 7) from the same locality might repre- 
sent the adult form of the specimen described above. Ita whorl section is about as 
high as wide; its umbilical wall is vertical. The ribs are high, narrowly m u d & ,  
and bi- or trifurcate at  or slightly above the middle of the flsnks. They curve bsck- 
ward on the umbilical wall but incline forward on the flanks. There is one pro- 
nounced constriction. Only a small part of the venter is preserved, but them is 
no indication of a mid-ventral thinning. 

SPECT~~LENS: 19546, 19557, Museum of Paleontology, University of Michigan. 
OC~URRENCE: La Casita formation (Idoceras beds). Burckhardt's locality 4, h 

Pedro del Gallo, Durango. 

Genus ldocerus Burckhardt 1906 

Idoceras viverosi Burckhardt 
(Plate 13, figures 1-3) 

1906. Idoceras viverosi BPRCKHARDT, Inst. Geol. Mex., Bol., n6m. 23, p. 61, Pi. IS, 
figs. 4-7. 

REMARKS: In the University of Michigan collections from San Laearo Cmyoa, 
Nuevo Lecin, are four specimens of this 8pecies. The largest is a little smaller than 
the holotype and is crushed laterally. The specimen &red shows the in t eml  
whorls better than the holotype. On the three inner whorls the ribs are b h  and 
narrow, and the whorl section is wider than high. On the outer whorl the ribs 
become wide, and the whorl section much higher than wide. 

Dimensions in mm. are as follows: 
Greatet Whorl Whori CmbPfhQa 

Specmen diameter height thicLnercll rld& 

holotype (unknown) 76 30 22 rn 
hypotype 19517 . . . . . . . . . . . . . . . .. . . . . . . . . .. .. . . 47 19 14 265 

OCCURRENCE: (Idoceras beds). (1) Holotype from Caii6n de San Matim, mess 
Cam Sotelo, Sierra de Santa Rosa, Zacatecas; (2) hypotype from San La9ar~ Cmyom, 
Nuevo h 6 n .  

Idoceras involutum Imlay n. sp. 
(Plate 12, figurea 3, 4) 

D e s c ~ m o ~ :  Form discoidal, moderate in size for genus; whorl e t i o n  mb- 
quadrate, higher than wide, thickest on lower fourth of flanks; whorls enabwciq 
three-fourths; flanks slightly convex, sloping gently toward venter; ventr?r moder- 
ately broad and evenly rounded. Umbilicus fairly narrow and deep; wall fairly 
high for genus, steeply inclined, mundillg evenly into flanks. 

The inner whorls, shown in the umbilical opening, bear strong, elogely s ~ t  ritu~ 
which are separated by slightly wider intempaces on the three inner whorh but on 
the fourth whorl are about the same width as the interspaces. The r i h  k i n  low 
on the umbilical mall and incline forward slightly on the flanks. 

On the outer whorl are about % primary ribs which begin low on the umbilieaf 
wall. PW radially onto the flanks where they incline forward and become flexuous. 
and then incbline fomurd rt~thcr ptrongly on the venter. Ttrem p r i m a ~  nb8 arp 



broad and low and some become rather indistinct near the mi 
Most of them bifurcate or trifurcate on the upper third of the 
bifurcate near the middle of the fish, and one or both branch 
upper third. In addition, many short intercalary ribs occur on the upper part of &a 
flanks. The secondary ribs are much more pronounced but namwer &e 
primary ribs. Inconspicuo~s radial striae occur at intervals. Faint co am8 
are on dl the whoria. The ribs are much weakened along the midventral line, sad 
in general there is an alternation of ribs on the opposite sides of the venter. The 
venter of the outer whorl bears about 96 ribs. 

Greatest diameter of holotype 98 mm.; width of umbilicus B.5 mm.; he@% d 
last whorl 39 mrn.; thickness of last whorl 26 mm. 

REMARXS: I. in~lolutum Imlay may be recognized by its degree of involutian md 
its few, broad primary ribs. I. mbdedalum Burckhardt (1906b, p. 63, pi. 13, figs. Q-83 
has a narrower venter and more numerous, sharper primary ribs. I. a81. &Mum 
(Gemmellaro) sp. Burckhardt (1912, p. 125, pl. 33, figs. 1-6) has a narrower vaterI  
a higher whorl .section, and nearby effaced ribs on the franks of the body whorb. 
TYPE: Holotype 19498, Museum of Paleontology, University of Michigan. 
Occrw~icrrc~: La C&ta formation (Idmetas beds). San Lamro Canyon, Nuevo 

Le6n. 
Zdoceras strktum M a y ,  n. sp. 
(nab 9, figurn 4-8; Text filZure 7) 

DE-ON : Form flattened, discoid ; whorl section compred-ovate, high= W 
wide at all s t a g e  but becoming more de during growth; whorls em 
slightly more thao one-half; flanks gently convex, tending 
come flattened at anterior end of holotype. Umbilicus fairly narrow, m d e m b  i32 
depth; wall steeply inclined, on outer whorl rounding rather abruptly into 
On holotype the incomplete body chamber ie represented by most of the outer 

The ribs of the inner whorls, as shown in the umbilical opening, are close 8eL md 
moderately strong. They begin at the line of v 1 tion apd curve forward w a y  
on the fianks, a few bifurcating low on t6e &I roi; .t& ~ b d r  whorl th ribs 
begin a t  the line of involution, curve beckward on the umbilical wall, m m e  6 
ruptly at the base of the ffanks and incline forward strongly, become slightly am- 
ous and less inclined on upper part of flanks, and then incline forwsrd rr lifl3e 
stronger on the venter. On the posterior half of the outer whorl the r i b  hi 
near or somewhat below the middle of the flanke, and one on both bmnchm Bdw 
cates again on the upper third of the franks. Other ribs bifurcate only on the 
third of the flanks, and a few remain simple throughout their c o r n .  The 
ribbing is moderately strong at the posterior end of the outer whorl but b e m e  
weaker anteriorly and on the anterior half is replaced by strim which tend 
grouped in bundles. On the venter the ribs remain st are replseed by 
only immediately anterior to constrictions. On the rior h f o u *  o 
outer whorl the venter is marked by a nanow smooth band, but on We ~llllk~osr 
fourth the ribs cross the venter with only alight diminution in strength. The oukr 
whorl of the holotype bears eight constrictions which are weak on the right &de md 
fairly pronounced on the left side. 

The euture line is chs&Mc of the group of Zdocems durangesase. 
lobe is a little &orter than the first lateral lobe. The latter has a wide 
~ubsymmetricslly divided by three main branches. The mond latemi 
and wide. There are three oblique auxiliary lobes. s wide isrrd b%d. 
First lateral saddle higher and narrower than e csily wtKti~d&. 
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Greatest diameter of holotype 77 mm.; height of whorl 30 mm.; thickness of 
whorl 20.5 mm.; width of umbilicus 23.5 mm. 

TYPE: Holotype 19492, Museum of Paleontology, University of Michigan. 
R E M . ~ K S :  Idocerm striaturn Imlay may be recognized by its striate body chamber 

and the common bifurcation of ribs low on the flanks. Idoceras johnsoni B 
(1912, p. 114, pl. 25, figs. 6, 10-12) is alightly less involute, has coarser ribbing, m d  
bifurcation occurs only on the upper part of the flanks. A fragment of a large 
specimen collected near La Escondida, Nuevo Letin, has a steeper umbilid wail 
than the holotype but may be distorted. 

OCCL~RRENCE: La Casita formation (Idocems beds). (1) Holotype from Satn 
Lazaro Canyon, Nuevo Le6n; (2) Questionably 7 miles (112 km.) from La =on- 
dida about 100 yards south of road to Soledad, Nuevo Letin. 

Idoceras sanluzarense Imlay, n. sp. 
11, f ig~rm a-6) 

DESCRIPTION : Form flattened, discoid; whorl section compressed ovate in early 
stages, a little convergent in later stages, and becoming higher during growth; whark 
embracing about one-half; flanks nearly flattened, rounding evenly into venter; 
venter gently convex, becoming narrower during growth. Umbilicus fairly deep, 
moderate in width, tending to become slightly wider during growth; wall fairly bkh, 
nearly vertical on inner whorl steeply inclined on outer whorls, rounding m&er 
abruptly into flanks. The incomplete body chamber is reprewnted by the mkricw 
half of the outer whorl of the holotype 19519 and by the outer whorl of p a m t m  
19497 (Pl. 11, figs. 44). 

On the inner whorls up to a diameter of about 25 mm. the ribs are wide, &row, 
rounded, and separated by wider interspaces. They begin at  the line of involution, 
trend nearly radially across the flanks, and arch forward on the venter which they 
crow with only slight diminution in strength. Bifurcation is common on the upper 
part of the flanks. 

On the outer whorls the ribs are wide, strong, rounded, and aa wide or wider than 
the intenpaces. They begin at  the line of involution, incline forward slightly on the 
flanks, and become a little flexuous on the body whorl. They arch forward on the 
venter to form chevrons but undergo only slight diminution in strength except on 
the body chamber where a narrow, smooth band is developed. Almost all rib 
bifurcate, or trifurcate, on the upper third of the flanks. Some bifurcate aa low ss 
the middle of the flanks and in turn one or both branches bifurcate wain on the 
upper third. Bifurcation rarely takes place as low as the base of the flanks. The 
upper part of the flanks bear some intercalary ribs. At all stages the secondav 
ribs are narrower but more pronounced than the primary ribs. This relationship is 
most pronowed on the body chamber where the primary ribs become broad and 
faint and the secondary ribs aomewhat stronger. Fine, radial striae occur at jmgllar 
intervda on the outer whorls and are most common on the body whorl. Abotrt six 
or seven weak eonstrictiow per whorl. Paratype 19498 at a diameter of mm. 
has 42 primary ribs. 

Dimensions in mm. are aa follows: 
Om% Umb~lieal Whorl m o d  

S w m m  d t  wxdth ht~ght  thjeknm 

holotype 19519 78 27 29 176 
pratype 19498 ti3 20 245 175 
pmtype 19520 515 18 19.5 145 
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R E X - ~ K B  : Idocerm sanlazarense Imlay closely resembles I .  santarasa9aum Burck- 
lrardt ( l w b ,  p. 58, PI. 14, figs. 6, 7) but is more involute and has a higher,  teep per 
t~mbilical wall. 

TYPE: Holotype 19519; paratype nos. 19497, 18498, 19520, Museum of Paleontology, 
IJniversity of Michigan. 

OCCTRRENCE: La Casita format~on (Zdoceras beds). San Lataro Canyon, Nuevo 
Lecin. 

Zdoceras tamauZipanum Inday, n. sp. 
(Plate 12, figures 1, 2) 

DEBCRII'TIOS: Form discoidal, fairly large; whorl section ovate, higher than wide, 
thickest at edge of umbilicus; whorls embracing a little more than one-half; flanks 
flattened below, slightly convergent above and rounding evenly into a moderately 
wide vrnter. Umbilicus moderate in width and depth; wall fairly low, vertical on 
inncr \vliorls, almost vertical on outer whorl, rounding abruptly into flanks. 

The inner whorls, shown in the umbilical opening, bear straight, high, narrowly 
rounded ribs, which begin a t  the line of involution, paas radially onto the flanka and 
then incline forward. The interspaces are slightly wider than the ribs. 

On the outer whorl the ribs are straight, pronounced, fairly wide and separaM by 
interspaces of similar width. They begin a t  the line of involution, incline fornard 
on the flanks, and bend forward conspicuously on the venter. Their strength i n c r e w  
from the umbilicus to the venter where some ribs are nearly effaced and others c o u w t  
with the ribs of the opposite flanks. Bifurcation occurs on the upper third of the 
flanks. The bifurcating ribs are commonly separated by one or two simple rib. 
There are a few short intercalary ribs. Radial striae are present a t  irregular inlt?r\.&. 
Constrictions are narrow and inconspicuous. 

At a diameter of 86 mm. the holotype has an umbilical width of 28 mm., rr w h r i  
height of 33 mm., and whorl thickness of 21 mm. 
REMARKS: Zdoceras tarnulipanurn Imlay is distinguished by its straight, &tow, 

frequently unforked ribs and by its vertical umbilical wall. None of the d e & M  
Mexican species resembles it closely. 

TYPE: Holotype 19494, Museum of Paleontology, University of Michigan. 
OCCURILENCE: La Casita formation (Zdoceras beds). San Lazaro Canyon, Xuevo 

Lecin. 

Zdoceras densicostatum Imlay, n. sp. 
(Plate 8, figum 3-5) 

D m c m o ~  : Form discoidal, small ; whorl section ovate, higher than wide, thiekeft 
a t  edge of umbilicus; whorls embracing about three-fifths; flanks slightly eonvex, 
sloping gently toward venter; venter moderate in width, evenly rounded. Umbilim 
fairly narrow and deep; wall moderate in height, steeply inclined, rounding rather 
abruptly into flanks. 

On the outer whorl of the holotype the ribs are fine, sharp, and close set but 
separated by much wider interspaces. They begin a t  the umbilical wall, p w  nearly 
radially onto the flanks, then incline forward to the venter where they bound a b d ,  
nearly smooth, midventral area. Bifurcation occurs commoniy on the upper t-hil-d 
of the flanks, but some ribs bifurcate as low as the middle of the flanks, snd a few 
bifurcate a t  the edge of the umbilicus. Many of the bifurcation points are indistinct. 
In addition there are a few simple ribs, which extend from the umbilicus to the venter 
without bifurcating, and many short intercalary ribs on the edge of the venter. 



SYSTEMATIC DESCFUPTIONS 4 1 

Toward the anterior end of the shell the ribs become more pronounced on the venter 
and on the lower part of the flanks than on the middle of the flanks, and the secondary 
r ~ b s  become broader than the primary ribs. Radial striae occur a t  irregular intervals. 
Constrictions are faint except for one near the anterior end of the holotype. The 
venter of the outer whorl bears about 110 ribs. 

The ornamentation of the inner whorls, shown on two small specimens, is asentially 
like that of the holotype except that the ribs are of about the same strength through- 
out their course and are only slightly reduced on the venter. 

Greater diameter of holotype 50 mm.; width of umbilicus 14.5 mm.; height of last 
whorl 21 mm.; thickness of lsst whorl 14 mm. 

REMARKS: IdOceras densicostatum Imlay may be distinguished easily from other 
Mexican forms by its fine, dense costation. I .  zacateuznum Burckhardt (1906b, p. 42, 
PI. 9, figs. 1-4) approaches most closely but has coarser ribbing and is more evolute. 

TYPE: Holotype 19518; paratype 19488, Museum of Paleontology, University of 
Michigan. 

OCCURRENCE: La Casita formation (Idoceras beds) 7 miles (112 km.) frorn 
La Escondida about 100 yards south of road to Soledad, Kuevo Le6n. 

Genus Virgatisphinetes UhIig 1910 

Virgatisphinctes sp. juv. 
(Plate 6, figures 3-5) 

DESCRXPTIOX : One small immature form is worth recording because of its occumnce 
with Substeueroceras in the highest Jurassic beds. 

Outer whorl subovate in section at posterior end, becoming subquadrate a t  anterior 
end, a little higher than wide. embracing about one-fourth; flanks flattened and 
nearly parallel, rounding evenly into venter and abruptly into umbilical wall; \.enter 
fairly broad and somewhat flattened. Umbilicus fairly narrow and deep, wall steeply 
inclined. 

The shell is ornamented with ribs and striae. The primary ribs begin a t  the line 
of involution, curve backward strongly on the umbilical wall, recurve a t  the edge 
of the umbilical wall and incline forward on the flanks, being slightly inflected fanyard 
in the lower part. and then cross the venter transversely. On the lower part of the 
flanks the primary ribs are strong, narrowly rounded, widely spaced, and c0.r-ere4 
and separated by nearly microscopic striae. Near the middle of the flanks the prima- 
ribs paw into bundles of two or three slightly smaller ribs which cross the venter 
without diminution in strength. These bundles of ribs are separateti by one to tbrihr 
intercalary ribs which originate on the upper third of the flanks :is continuations (ai 
some of the striae. On the venter all ribs are of equal strength. 

Greatest diameter of figured specimen about 31.5 mm.; whorl height, 15 5 mrn ; 
whorl thickness, 14.5 mm.; un~bilicnl width, 10 mm. 

SPECIMEN: 20096, Museum of Paleontology, University 0' Michigan. 
OCCURRENCE: La Casita formation (Substeueroceras beds). Collection K1 in CallSn 

Alamo, Sierra de Jimulco, Coahuila. 

Genus Inuolvticeras Salfeld 1913 

Involutkeras sp. ind. juv. 
(Plate 6, figurar 6, 7) 

D~~crurra~s:  One immature form of this genus is worth recording becam it is 
much coarser ribbed than the species described by Burckhardt (I-, p.  9&100, Pi. 
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XVII, figs. 1-4; P1. XVIII, figs. 1-31 from Mazapil, although posaiblg cloee to I .  v- 
cursor (Burckhardt) . 

Whorl mction subquadrate in section, higher than wide; &anka flattened but can- 
verging alightly ventrally; venter arched. Umbilicus narrow, wall slightly over- 
hanging. 

The r i b  are flexuous, become strongest ventrally, are variously branched or simple, 
and are not weakened on venter. They begin on the umbilical wall and curve back- 
ward to the lower fourth of flanks, then curve forward to the upper part of the fl 
where they recurve slightly and cross the venter transversely. Di- and bi-dichotaroy 
occur at  various heights from the lower third to the upper third of the flanks. Many 
secondary ribs are loosely connected with the primary ribs, and there are s n u m k r  
of intercalary ribs. Anteriorly the ribs become fainter on the lower part of the ilanks 
but remain strong on the venter. 

SPECIMEN: 19528, Museum of Paleontology, University of Michigan. 
OCCURREE;CE: La Caja formation, about 100 feet from base (Glochiceras &,bat &&I. 

About 2 miles south-southeast of Melchor Ocampo just south of crest of S i m  
Zuloaga, Zacatecas. 

Genus Aulacosphinctes Uhlig 1910 

Adacosphimtes ap. 
(Plate 16, figurea 10, 11) 

DESCRIPTION: TWO specimens from the Sierra de Jimulco are the sole 
tives of this genus in 8 large faunal assemblage dominated by Substeue 
larger specimen has been compressed laterally. 

Form discoidal ; whorls barely embracing; inner whorls wider than high ; ouw 
whorl probably nearly as wide aa high before compression; flanks convex, 
flatter on outer whorl. Umbilicus wide; wall fairly high and nearly vertical on oubr 
whorl, rounding evenly into flanks. 

The inner whorls, which are poorly preserved, bear fine ribs of which the m a j o ~ e  
are simple and the remainder bifurcate above the middle of the flanks. The rib 
terminate ventrally in radially elongate tubercles which bound a narrow, mmtS1 
midventral area. 

On the outer whorl of the larger specimen the ribs are fairly low, flexuow, h d b e  
forward on the flanks, are greatly reduced in strength along the midventral h e ,  & 
are separated by much wider interspaces. Some of the ribs are slightly swollen sct the 
edge of the umbilicus, and most of them are swollen at  the edge of the ventral d e p m  
sion. The ribs begin a t  the line of involution, curve backward slightly to the &e 
of the umbilicus, then curve forward to the middle of the flanks where the 
slightly and cross the venter transversely. Simple ribs outnumber the 
Bifurcation occurs below or at  the middle of the flanks. Some of the in 
the outer whorl are a little wider and deeper than the rest and might be 
constrictions. 

REMARKS : Because of its poor preservation, this species cannot be posi 
fied with any of the Mexican species (Burckhardt, 1912, p. 138, 139, Pi. 
1-3, 7, 9; 1919, p. 50.53; 1921, P1. XVII, P1. XVIII, fig. 11, but its general sp 
is like A. torresianus Burckhardt (1919, p. 52; 1921, Pi. XVII, figs. 4-6). 

SPECIMENS: a0004 and 20045, Museum of Paleontology, U n i v e ~ t y  of Mi%=, 
OCCURRENCE: La Casita formation (Subateuerocema bedel : ty  b: S in W h n  

Alamo, Sierra de Jimulco, Coahuila. 
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Genus Yicracanthocenrs Spath 1925 

Minvrcanthoceras acantheUum Imlay, n. sp. 
(Plate 16, figures 8-11) 

DE~CRWTXON : The species is represented by four specimens. Shell discoidal; whorb 
ovate in section, wider than high in early stages, becoming as high as wide in later 
stages, embracing about one-fourth; flanks gently convex; venter fairly broad, some- 
what flattened. Umbilicus fairly wide; wall moderate in height, vertical a t  k, 
rounding evenly into flanks. 

The inner whorls bear fine flexuous ribs of which the majority are simple. Bifurca- 
tion occurs below or a t  the middle of the flanks, and the points of bifurcation are 
commonly strongly tuberculate. Most of the simple ribs are likewise swollen or 
weakly tuberc~late near the middle of the flanks. Ventrally all ribs terminate in 
tubercles of varying prominence which border a nearly smooth midventral area. 

On the outer whorl of the holotype the ribs are low, rounded, and slightly flexuaue. 
They begin low on the umbilical wall and trend radially, or slightly backward, to 
the edge of the umbilicus. They are nearly straight or slightly inflected forward 
near the middle of the flanks, and all have a slight forward curvature at  the margin 
of the venter. Simple ribs are less common than forked ribs and are disposed irregu- 
larly. Bifurcation occurs near the middle of the flanks, and the points of bifurcation 
are swollen. Some of the simple ribs bear slight swelling near the middle of the 
flanks. Ventrally all ribs terminate in radially elongate swellings of varying promi- 
nence which bound a narrow, smooth midventral area or are continued weakly a c r w  
the venter. Tuberculation becomes relatively weaker with growth. Near the anteirior 
end of the holotype there appears to be a weak constriction. 

At a diameter of 46 mm. the holotype has a whorl height of 16.5 mm., s whorl 
thickness of 16.5 mm., and an umbilical width of 186 mm. Maximum diameter of 
holotype, 50 mm. 

REMARKS: This species is distinguished from the associated Mexican species by it9 
flexuous ribs and weaker tuberculation. I t  is possibly close to the Argentine H+t.ets 
microcanthus of Burckhardt (1903, p. 58, P1. X, figis. 12-16), but its ribs appear ta be 
closer spaced and more flexuous. M .  aff. micromathum (Oppel) in Spath (1831, p. 
543, P1. XCII, figs. 3a, b) has a more depressed whorl section and straighter r i h .  

TYPE: Holotype 195%); paratypes 19604,19602, Museum of Paleontology, University 
of Michigan. 

OCCURRENCE: La Casita formation, collected by Mexican helpen supposedly st 
Burckhardt's locality 11 but probably near the northeastern part of Cerro de la Gruar, 
San Pedro del Gallo, Durango. 

Mkacanthoceras agwrjitense Imlay, n. sp. 
(Plate 14, figures 5-7) 

1912. Roplites sp. ind. BURCKHM, Inat. Geol. Mex., Bol., ntim. 29, p. 142, PI. &XKXVI, 
figs. 4-6. 

D E S ~ O N :  Burckhai-dt's description may be translated as follows: 
"Shell composed of whorls which embrace about one-half and do not inere- very 

rapidly. Flanks convex, ng insensibly into a .low but abrupt urnbiliaI wdl. 
Venter wide, somewhat ed. Transverse section wider than high, d e p r e d ,  
The umbilicus is narrow and of little depth. 

"Fmm the suture [line of involution] pass thin but pmjeetiw principal ribs, which 
are directed obliquely forward and are completely straight. The majority of these 
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rrbs >ub(iivide into two, or more rarely into three, branches a t  the middle of the Aanka 
,rnd generally, but not alw:iys, at  the point of division, they form a more or less pro- 
nounced median tubercle. The ribs. pass over the venter without interruption, but 
they are, ho~vever, attenutited at their median part. At irregular intervals along the 
ventml depre~sion some ribs bear a large ventral tubercle, and sometimes two nbs, 
issuing from distinct principal ribs, are reunited in a single ventral tubercle." 

Three specimens in the University of Michigan collections belong to this speelm. 
The largest, selected as the holotype, has parts of two whorls beyond that shown in 
Bnrckhardt's original figure. On these outer two whorls the ribs become much 
stronger and wider spliced anteriorly, and the tubercles become relatively weaker. 
The most anterior part of the outer whorl of the holotype (PI. 14, figs. 6,  7) 1s not 
figured becauise of poor preservation. 

REXIRKS: This species, although imperfectly known, may be distinguished fronl 
R Z .  nlicrocanthvnz (Oppel) (Zittel, 1868, p. 93, PI. XVII. figs. 1-5) by the finer orna- 
mentation of its inner whorls. 

TYPE:: ETolotype 19588; paratypes 19589,19598, Museum of Paleontology, Univekty 
of Michigan. 

OCCCRREXCE: La Casita formation. (1) Collected by Mexican helper supposr?dly 
at Burckhardt's locality 11 but probably near the northeastern part of Ccrro de la 
Cruz. (2) Burckhardt's locality 24, San Pedro del Gallo, Durango. 

bZicracanthoceras n. sp. aff. koellikeri (Oppel) 
(Plate 17, figurea 2-4) 

DESCRIPTION : The species is represented by two specimens of which one show ~rarts 
of two whorls. Whorls wider than high, outer whorl more depressed than the inner; 
flanks convex; venter broadly convex, slightly flattened along midline; umbiIiaI 
wall vertical a t  base, rounding evenly into flanks. 

The inner whorl has high, widely spaced, radially inclined ribs which bear pro- 
nounced tubercles near the middle of the flanks. The outer whorl has high, nnmow, 
flexuous ribs of which about half bifurcate near the middle of the flanks. The rik 
begin a t  the line of involution, curve backward to the umbilical edge, then c w e  
forward on the lower part of the flanks, and recurve backward on the u p p r  pa& 
of the flanks. In  the case of forked ribs the anterior branch appears as a contillm- 
tion of the primary rib, and the posterior branch is deflected slightly backward near 
its base. The bifurcation points, as well as the ventral terminations of the r i b ,  k a r  
more or less prominent, radially elongate tubercles. The simple ribs bear 1w promi- 
nent tubercles. or swellings, near the middle of the flanks. At one place a w a k  
secondary rib is given off from a primary a t  the umbilical edge and d m  not k o m e  
tuberrulate. The ventral groove is narrow and faintly marked in several places by 
rib continuations. 

Dimensions of figured specimen a t  anterior end: whorl height 13 mm.; whorl 
thickness 10.5 mm. 

REMARKS: This species is distinguished from the associated Mexican spc.eiw de- 
scribed here by its widely spaced, prominent ribs and pronounced tubercles. ,If. koella- 
km' (Oppel) (Zittel, 1868, p. 95, PI. 18, figs. 1,2;  Kmtz ,  1928, p. 28, PI. 111, f?gs, la, b) 
appears to  have a more compressed whorl section, weaker ribbing, and weaker tubercm- 
lation. The Argentine form figured by Steuer (1897, p. 31 ; PI. 8, fie. 5, 6) is mom 
evolutc but has similar ribbing. Corwrgoceras lotenoense Spath ( l w ,  p. 144; Ifaupt. 
1907, p. 201, Pi. 9, fig. 7) a t  first glance appears ainailar but has a differently o m -  
mented venter, a higher whorl section, and a slightly different rib curve. 
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SPECIMENS: 19590, 19592, Museum of Paleontology, University of Mictugan. 
OCCURRENCE: La Casita formation, collected by Mexican helper supposedly at  

Burckhardt's locality 11, but probably from northeast part of Cerro de la Crus, San 
Pedro del Gallo, Durango. 

Micracanthoceras cf. microcanthum (Oppel) 
(Plate 7, figures a, 8) 

1912. Iioplates microcanthus B U B C B ; H ~ ,  Inst. Geol. Mex., Bol., nlim. 29, p. 141, 
P1. X x X v I ,  figs. 1-3, 9. 

REMABXS: One immature specimen shows the inner whorls excellently. Compased 
with M. agwrjitense Imlay the ribs are higher, thinner, inclined more strongly for- 
ward, wider spaced, and bifurcate more commonly; the tubercles are less prominent ; 
and the whorl section is more depressed. 

S P ~ M E N  : 19597, Museum of Paleontology, University of Michigan. 
O m w ~ m :  La Casita formation, collected by Mexican helper supposedly a t  

Burckhardt's locality 11 but probably from northeast part of Cerro de la Crur, San 
Pedro del Gallo, Durango. 

Mimaeanthoceras ahmerase Imlay, n. sp. 
(Plate 9, figures 8-12) 

DESCRIPTION: The species is represented by six specimens which show 3% inner 
whorls. Whorls subovate in section, wider than high, embracing about one-&&-; 
flanks gently convex, becoming less convex on outer whorl of largest speeirnens; 
venter fairly broad, somewhat flattened. Umbilicus moderate in width; wall mod- 
erate in height, vertical at  base, rounding evenly into flanks. 

The ribs are high, narrow, and nearly straight or inflected slightly forward near the 
middle of the flanks. They begin a t  the line of involution and trend radirrlly or 
slightly backward to the edge of the umbilicus and are directed a little fommd an 
the flanks. Simple ribs are about one-third as common as forked ribs and are 
irregularly. Bifurcation commonly occurs near the middle of the flanks and mmly 
as low as the umbilical edge. The bifurcation poinB are swollen or weakly tubemdate. 
Some of the simple ribs are likewise swollen near the middle of the flanks. iTeentnrily 
all ribs paas into radially elongate swellings of varying prominence which are partially 
interrupted along the midventral line. The internal mold, however, bran a dietinet 
ventral groove. 

Dimensions in mm. are as follows: 
Whorl Wlrort r rnb i ld  

Specimen Diameter height thicknert~ width 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  paratype 20049 16.0 6.5 7.0 5 5  
holotype !NO47 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 3  9.7 8s 
paratype 15902 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.5 11.0 11.0 9 8  

REMARKS: Thi41 species is similar to Microconthoceras agua6tense Imlay but is &s- 
tinguished by a more rapid rate of coiling, weaker tuberculation, a less distinct ventmf 
depremion, fewer simple ribs, and a relatively higher whorl section. 

T y p ~ :  Bolotype m7; p-types 20048, 20049, 15902, Museum of PalmntoIw, 
University of Michigan. 
mv~~te~a: La Casita formation (Substwerocercrs M4). fielh~m's collectSons 

5 and 25 in Caiicin Alamo, Siem de Jimulco, Coahuilzt. 



Mieraca?rthoceras n. sp. ind. 

(Plate 17, figurw 1, 6) 

ION: One small form is characterired by extremely high, thin ribs of which 
rn mple. About every third or fourth rib bifurcates a t  or below the middle 
of the flanks and gives rise to a prominent, thin spine at  the point of furcation. &me 
of the simple ribs are likewise somewhat swollen near the middle of the flanks. Same 
of the r i b  are inflected forward slightly on the flanks but recurve slightly on the 
venter. Ventrally the ribs are produced in radially elongate spines of considerrible 
prominence which terminate abruptly at  an extremely narrow midventral dep 
across which the ribs extend faintly. 

SPECIMEN: 20044, Museum of Paleontology, University of Michigan. 
O~URRENCE:  La Casita formation (Substeueroceras beds). Kellurn's coll&ion J 

in CaiiBn Alamo, Sierra de Jimulco, Coahuila. 

Genus Kossmatia Uhlig 1910 

K 0 8 m t k  sp. 
(Plate 1, figures 5, 6) 

DESCRIPTION: One fragment is worth recording because of ite impo-ce M s 
stratigraphic marker in the Sierrita del Chivo section. I t  does not appear to &long 
to any described Mexican species. 

The whorl section is higher than wide, the venter is flattened, and th 
slightly convex. The ribs are high, strong, and rather widely spaced. 
nearly radially on the lower part of the Banks, become highest a t  the middle of the 
flanks where they bifurcate. The secondary branches curve forward on the 
and form pronounced chevrons on the venter. There are examples of aimple md 
intercalary ribs. 

SPECIMEN : 19422, Museum of Paleontology, University of Michigan. 
OCCURRENCE: La Caja formation (Kossmatia beds). Bed 10 (collection T I  of 

Imlay's section on the north side of Caii6n del T o b m ,  Sierrita del Chivo, near Symcjn, 
Durango. 

Genus Durangites Burckhardt 1910 

Durangites astillerensis Imlay, n. sp. 
(Plate 10, figures 10-12) 

DESCRI~ON:  Shell small, discoidal; whorls ovate in section, wider than &gb in 
early stages, becoming as high as wide in Iate stages; outer whorl embracing a b u t  
one-fourth; flanks convex; venter nearly evenly rounded, slightly flattened along mid- 
ventral line. Umbilicus fairly wide and shallow; wall nearly vertical at  base, i n c l h d  
above and rounding evenly into flanks. Long lateral lappets are preserved a t  tBe 
anterior end of the holotype. 

The inner whorls bear high, narrow ribs which start a t  the line of involution, 
forward slightly on the flanks, and become stronger ventrally. A few rib bi 
below the middle of the flanks. 

On the penultimate whorl the ribs become much higher anteriorly but remsin mther 
narrow. About every third or fourth rib bifurcates near the middle of the 
the points of bifurcation bear prominent tubercles. The ample rib are more or 1- 
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swollen near the middle of the flanks but are never so strongly tuberculate as the 
forked ribs. 

On the outer whorl the ornamentation chnnges considerably. The posterior part 
bears high, narrow, tuberculate ribs as on the penultimate whorl. The ribs are nearly 
radial on the umbilical wall but incline forward strongly on the flanks and cross the 
venter transversely. In addition to prominent lateral tubercles, the ribs terminate 
ventrally in ventral tubercles of varying prominencc which bound a narrow ventmi 
furrow. Commonly the posterior rib of a pair of secondaries bears the most promi- 
nent ventral tubercle, but there are exceptions. In one place a lateral tubercle gives 
rise to three secondaries, and in another place two simple ribs terminate in a common 
ventral tubercle. The ventral furrow is crossed by the ribs which are only partly 
reduced in strength where the shell is preserved, but on the internal mold the nbs 
distinctly terminate at the ventral fiirrow. 

The anterior part of the outer whorl is represented by an internal mold, and the 
ribs do not appear so prominent as on the posterior part. However, it seems likely 
that the ribbing on the shell would be as vigorous as on the posterior part, although 
less strongly tuberculate. On the anterior part the ribs trend radially on the umbiliml 
wall, incline forward on the lower part of the flanks, then recurve on the upper past, 
and cross the venter with a slight arching toward the rear. Simple ribs are as numerous 
~s forked ribs but exhibit no regular arrangement. The bifurcation points beeancle 
less strongly tuberculate anteriorly and on the anterior half are merely swollen. A t  
the anterior end of the holotype the ribs cross the venter with scarcely any dirninutjon 
in strength, and the ventral tubercles have disappeared. As this part is p e w &  
as an internal mold, the original shell probably bore only the faintest imprint of sz 
ventral dkpression. 

Greatest diameter of holotype 33 mm.; height of whorl 10.7 mm.; thictnem of 
whorl 10.7 mm.; umbilical width 14.5 mm. 

REMARKS: Among the various Mexican species, the present species most appro 
Durangites vulgah Burckhardt (1912, p. 149, P1. XXXVII; PI. XXXVIII, k. 1-41 
in proportiom but may be distinguished by ita coarser ornamentation 
number of simple ribs. D. acanthieus Burckhardt (1912, p. 146, PI. 
7, 8, 10, 11, 15) has a slightly higher whorl section, a narrower umbilicus, h t t e r  
and less flexuous ribs. D. ineertus Burckhardt (1912, p. 147, pl. XXXVI, figs. 12-14, 
16, 17) is much like the present species in general appearance but has a h ighr  whorl 
section, a narrower umbilicus, and less flexuous ribs. 
TYPE: Holotype 17707; paratype 20008, Museum of P~.tleontology, Cinivemity of 

Michigan. 
OCCUR~NCE:  La Casita formation (Durangites beds). Locality 34 in the S i ~ m  de 

Parras, Coahuila. 

Durangites cf. acanthicus Burckhardt 

(Plate 17, figurea 6, 7) 

REMARKS: The specimen figured is much larger than the typt? of D. aea&him 
Burckhardt (1912, p. 146, pl. X;YXVI, figs. 7, 8, 10, 11, 151, but its form a d  oma- 
mentation are similar. Especially noteworthy is the pe&ence of prominent veorml 
tubercles to a late stage of development. 

S ~ M E N  : , Museum of Paleontolw, University 
OCCURREN~: La Catits formation (Durawites MI. tity 34 in tho Siem 

de Parras, Coahuila. 



Durarzgiles rarifurcatus Imlay, n. sp. 
(Plate 17, figures 8. 9) 

D E S ~ R I ~ I O S  : TWO specimens from Caiicin Alamo almost certainly r e p r e ~ n t  the 
samr species but because of their difference in size only the larger specimen is 
definitely assigned to the species. 

Form discoidal, compressed; whorls ovate in section, a little higher than wide, 
embracing slightly; flanks gently convex; venter moderate in width. Umbilicus fairly 
wide and shallow; wall oblique on innermost whorls, becoming vertical on outer 
whorls, rounding evenly into flanks a t  all stages. 

A snlall specimen consists of inner whorls (Pl. 17, fig. 9). Up to a diameter of a b u t  
30 ntm. the ribs are narrow, fairly close spaced, xnoder:tte in height, trend radially 
across the flanks, and nearly all are simple. Bifurcation rarely occurs low on the 
flanks, or a t  the edge of the venter. A few ribs bear lateral tubercles or sweII in~ ,  
and most ribs are more or less strongly swollen on the edges of the venter. The r i b  
are only slightly reduced in strength along the midventral line. At a diameter greater 
than about 30 mm. the ribs become fairly wide spaced, much stronger, and more fre- 
quently bifurcate although simple ribs predominate. 

On the holotype the inner whorls are not 1 ~ ~ 1 1  exposed but appear to be like t h m  
described above. On the two outer whorls the ribs are wide spaced, strong, and mmtly 
simple. Bifurcation occurs a t  or above the middle of the flanks, and some of the 
posterior secondary ribs are poorly united with the primary ribs. There are no lateral 
tubercles on the outer whorls and only suggestions of ventral swellings. 

The holotype is so compressed that its proper dimensions cannot be measured. 
Specimen 20090 a t  a diameter of 28 mm. has a whorl height of 10 mm. and an um- 
bilical width of 12 mm. 
REMARKS: This species may be distinguished by its large number of simple Eib~, 

its wide umbilicus, and the contrast in rib spacing between the inner and the outer 
whorls. 

TYPE: Holotype 20088, Museum of Paleontology, Univenity of Michigan. 
OCCURRENCE: La Casita formation (Durangites beds). Collection K2 in Calitlin 

Alamo, Sierra de Jimuleo, Coahuila. 

Durangites n. sp. ind. 

(Plate 17, figures 10-12) 

DESCRIPTION : TWO specimens of Durangites represent the entire collection fmm 
lorality 4 in Caii6n Alamo. The specimens possibly belong t o  the same ~ ~ i e a  
and are certainly distinct from any described species. The larger specimen is the 
largrst known representative of the genus. 

The smaller specimen (Pl. 17, figs. 10, 11) has a subquadrate whorl section which 
is a little higher than wide. The flanks and venter are nearly flatkned. The 
umbilicus is fairly wide and shallow. The ribs are strong, high, and widely spaced. 
Most of them are simple, but some bifurcate a t  or above the middle of the fxmkmr. 
The bifurcation points are feebly tuberculate. Several short intercalary r i b  are 
present. Every fourth or fifth rib pssses into a pronounced ventral tubercle. The 
other ribs are merely swollen on the venter. All ribs undergo considerable diminu- 
tion in strength alor~g the midventral line. This specimen may be d i s t i w a e d  
from Duranyites aff. rarifurcatus Imlay (Pl. 17, fig. 9) by coarser ribs, more f q u e n t  
bifurcation, and stronger ventral tuberculation. Duransites incertus Burckhardt 
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(1912, p. 147, pl. XXXVI, figs. 12-14, 16, 17) has a rounder whorl section, more 
frequent rib bifurcation, and weaker ventral tubercles. 

The larger specimen (PI. 17, fig. 12) h a  parts of two outer whorls which probably 
were a little higher than wide before compression. The complete specimen is not 
figured. m e  ribs are high, narrowly rounded a t  top, broad a t  base, and separated 
by wide interspaces. One half of the ribs bifurcate high on the flanks, and most of 
the simple ribs alternate with short intercalary ribs. No trace of lateral or ventral 
tubercles is apparent, and only a slight reduction in rib strength occurs along the 
midventral line. 

SPE~IMENS: 20105, 20104, Museum of Paleontology, University of Michigan. 
OCCURRENCE: La Casita formation (Durangites beds). Collection f(4 in CaitSn 

Alamo, Sierra de Jimulco, Coahuila. 

Genus Sz~bsteueroceras Spath 1923 

Substeueroceras subquadraturn Imlay, n. sp. 
(Plate 15, figures 8, 12-15) 

DE~CRI~TIOH : The species is represented by nine immature forms. Shell dimoidat, 
compressed; whorls subquadrate in section, higher than wide, embracing about one- 
third; flanks on outer whorls flattened, subparallel, rounding abruptly into umbilical 
wall and fairly abruptly into venter; flanks on inner whorls (PI. 15, fig. 8) slightly 
convex and rounding evenly into umbilical wall and venter; venter on outer whorl 
somewhat flattened, on inner whorl gently convex. Umbilicus fairly narrow nnd 
shallow; wall fairly low, oblique on inner whorls, vertical on outer whorls. 

The ribs are high, narrow, flexuous, moderately spaced on the inner whorls, b 
coming rather widely spaced on largest whorl known (Pl. 15, fig. 12). They !ybc$n 
a t  the line of involution, curve backward on the umbilical wall, incline f o m a d  an 
the flanks, and arch forward slightly on the venter. They are inflected forward near 
the middle of the flanks and, as in many species of Substeueroceras, the inAecQion 
becomes accentuated with growth. The mold is marked by a distinct ventral furrow, 
but the shell shows only a faint thinning of the ribs along the midventral line. The 
ribbing is characterized a t  all stages by numerous simple or intercalary ribs which 
in some specimens are as common as forked ribs. Bifurcation occurs in a zone near 
the middle of the flanks, although more commonly beiow than above the middle. 
No trifurcating ribs have been observed. 

Dimensions in mm. are as follows: 
Wttorl Whorl Urnbit14 

Specimen Diameter height thickness wrdrh 

15905.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41.0 18.5 14.0 115 
20053.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.5 15.0 12.5 I f  .O 
200XI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.0 18.5 7.5 S .Q 

REMARKS: This species may be distinguished from S. alticostatum Imlay by its 
more compressed whorl section, closer-spaced ribbing on its inner whorls, and by i ~ s  
greater number of simple ribs. 8, kellumi Imlay hm h e r ,  closer-qacd ribbiw, 
and fewer simple ribs. The immature form of S. intercostaturn (Steuer) (lw, p, 
46, pi. XXII, figs. 4-5) shows some resemblances but is more involute and hm s 
distinct ventral furrow. S. kncertum (Steuer) (1897, p. 37, pl. XII, figs. 1-41 hm s 
diffemnt whorl eection and coarser ribbing. S. sp. ind. in Burckhardt (1912, p. 171. 
pl. XLI, fig. 2) has fewer simple ribs and a different manner of furcation. 



TYPE: Holotype 15905, paratypes 20050, 20053, Museum of Pafeontology, Univep 
sity of Michigan. 

OCCUIIAEN~:  La Casita formation (Substeueroceras beds). Kellum's coilectiom 
1, 5, and 25 in Caii6n Alamo, Sierra de Jimulco, Coahuila. 

Substeueroceras n. sp. aff. subfasciaturn (Steuer) 
(Plate 15, figure 9) 

DIWCRIPT~ON: The specirs is represented by 18 specimens of which most are mall 
and retain ronsiderable shell material. Shell discoidal, compresaed; whorl section 
ovate on inner whorls, subquadrate on outer whorls, higher than wide, thickest an 
lower fourth of flanks, embracing about two-fifths; flanks Aattened and subpmllel 
below, slightly convex above and converging slightly toward the venter; venter 
fairly narrow, somewhat flattened. Umbilicus fairly narrow and shallow; wall low 
and vertical, rounding evenly into flanks. 

On the internal mold the ribs are low, rounded, and terminate ventrally a t  a 
narrow, smooth ventral furrow. On the shell thi? ribs are high, thin, fairly widely 
spaced, and are only slightly reduced in strength along the midventral line. They 
curve backward on the umbilical wall, curve forward on the lower part of the fla*, 
recurve backward just above the middle of the flanks, and then curve forward *n 
on the upper part of the flanks and the venter. The ribs are inclined only slightly 
forward on the inner whorls but anteriorIy become more strongly inclined. On the 
inner whorls most ribs bifurcate near the middle of the flanks, but there are a few 
simple ribs and rarely an intercalary rib. Anteriorly bifurcation occurs vaG&ly 
below or above the middle of the flanks, and simple and intercalary ribs become a 
little more common. On the outer whorls many of the bifurcation points are in- 
distinct, and consequently some of the branch ribs are more or less faintly con- 
nected. On the largest specimen some of the ribs are trichotomous. 

The largest specimens are too poorly preserved to be reproduced, but are w v e d  
times the size of the specimen figured. 

 REMARK^: The Mexican species just described probably is new but becauae of &be 
lack of mature forms it seems advisable at  present to merely draw cornparimpons ppi& 

similar species. S. subfasciaturn (Steuer) (1897, p. 47, pl. XIX, figs. 1-3; &d, 
1925, p. 84, pl. VI, fig. 5, 5a) has similar ribbing but appears to be more evolutrl rumd 
more robust. S. kellumi Imlay has denser ribbing on the inner whorls. S. durawese 
(Burckhardt) (1912, p. 168, p1. XL, figs. 5, 7-10) has wider-spaced, more fiemauls 
ribs which are only slightly reduced in strength on the venter. 

SPECIMEN : 20033, Museum of Paleontology, University of Michigan. 
OCCURRENCE: La Casita formation (Substeueroceras beds) : Kellum's coile@tion 3, 

Caii6n Alamo section, Sierra de Jimulco, Coahuila. 

Substeueroceras kellumi Imlay, n. sp. 
(Plate 14, figurea 1-4) 

DE~CRIPTION: The species is represented by 14 specimens of which the h o l o w  is 
the largest. Shell discoidal, compressed; whorl ~ection ovate on inner whurk 
quadrate on outer whorls, higher than wide, thickest on lower fourth of olh 

inner whorls, thickest near middle of flanks on outer whorl of holotype; whorh em- 
bracing about two-fifths; flanks flattened and subparallel below, conve*ng 
above; venter moderate in width on inner whorls, becoming dightly b m d e r  on 
outer whorls, flattened along midline, rounding evenly into . tlmbiiieus fairly 
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narrow; wall moderate in height, vertical or slightly overhanging, rounding rather 
abruptly into flanks. The anterior half of the outer whorl of the holotype probably 
represents part of the body chamber. 

The ribs are flexuous and inclined forward. They curve backward on the umbilicaI 
wall, are inflected forward considerably near the middle of the flanks, then recurve 
slightly and arch forward on the upper part of the flanks and the venter. On the 
inner whorls to a diameter of about 25 mm. the ribs are thin, fairly high, d e m I y  
spaced, and commonly bifurcate at  or a little above the middle of the flanks. There 
are a few simple and intercalary ribs. At a greater diameter the ribbing rapidly 
becomes wider spaced, higher, and broader. Simple ribs become rather common, 
and trichotomous ribs occur. The outer whorl of the holotype has many tri- and 
bi-dichotomous ribs. At all stages the ribs on the shell are only slightly reduced in 
strength along the midventral line although the mold bears a narrow, smooth v c n h l  
furrow. At the extreme anterior end of the holotype the flank ribs become broad 
and somewhat indistinct. 

Dimensions in mm. are as foliows: 
Whorl Whod Umtsilid 

Specimen Dinmeter height thicknew d t b  

holotype 15900 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  114 54(?) 36(?) 27 
paratype 20036 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 14.5 115 8 
paratype 20037 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 13.0 8.5 6.5 

REMARKS : This species greatly resembles Substeuetoceras kQmellicostatum (Buxk- 
hardt) (1912, p. 167, pl. XL, figs. 1-4, 6) but has wider-spaced ribbing on the outer 
whorls, fewer intercalary ribs, and probably a slower rate of coiling. It is diain- 
guished from the forms described in this report as S. aff. subfasciatttm (Skuer) by 
much closer-spaced ribs on the inner whorls and by thicker, rounder rib on &e 
ou'ter whorls. S. koeneni (Steuer) (1897, p. 45, pl. XVII, figs. 1-5) is much like 
S. kellumi Imlay but, judging from published figures, appears to have h e r ,  mare 
flexuous ribbing on its outer whorls, a more pronounced ventral groove on itsr iruler 
whorls, and is a little more involute. S. steueri (Gerth) (1925, p. 86, pl. V, W. 4, 
48) has a more robust form and closer-spaced ribbing on its outer whorls. 

TYPE: Holotype 15900, paratypes 20036, 20037, Museum of Pa leontofo~,  Gai- 
versity of Michigan. 

OCCUHRENCE : La Casita formation (Substeueroce~as beds). h"ellurn's coliectiom 1, 
5, and 25 in Cafi6n Alamo, Sierra de Jimulco, Coahuila. 

Substeueroceras alticostatum Imlay, n. sp. 
(Plate 15, figures 1-7) 

DE~CRIPTIOX: The species is represented by about 24 specimens and pmbabIy 
includes several large fragments of outer whorls which have very coargc r ibbw 

Shell discoidal; inner whorls ovate in section, wider than high; outer ahorb be- 
corning subquadrate in section, higher than wide, embracing about two-llftha; %& 
of outer whorls nearly flattened below, rounding above into moderately b m d  venter 
which is somewhat flattened along its median line. Umbilicus fairly mmw and 
deep; wall fairly high, vertical a t  base, rounding rather abmptly into %&. 

The innermost whorls (PI. 15, figs. 5, 6) bear high, n , widely q c d  n b  
which curve backward on the umbilical wall, incline f o m d  on the Banks, md 
crass the venter transversely. They undergo only faint diminution in stwae;Ch along 
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tttc rnlrlventral Ilne. Most ribs bifrrreatc. near the middle of tile Aanks but thew 
arc Iottr or five simtjlc nbs per whorl. 

Thc ornamentation of the outer whorls rs like that of the inner. The rlbs mrnnrn 
Iirgir, narrow, and widely sl)acc.d. 111 additton they are Inore or less inflected fornard 
nrb:tr the mitddle of the flanks and arch forward slightly on the renter. Simple rrbs 
anti intcreaiiarlt. nbs arp mre. B~furcation oecurs comn~only sr little above the middle 
of the flanks. All the ribs are simple on the umbilical edge, and no examplt.8 of 
tri- or bi-dichotomy have been obss.rved. A ventral furrow is present on the internal 
ruolc l ,  but on tile shell the rrbs are only slightly reduced rn strength. 

Tlte anterior end of the outer wilorl of the holotype is slightly drlrwn awav from 
the inner whorls. At a d~amcter of 55 inm., tile whorl height is 17 mnl,, the wlrorl 
thickness 15 rrrrrl , zrnd the unibilital widtll 10 mrn. 

Rczllrnes: This spcbclcs 1s ~usrly d~stingnislred fronl ttic Filexit3an species dewribd 
herein fny its rotirsrb r ~ ~ t t f  widely sllaced ribs. S. sci?ztrrrosnnum (Burcktlardt) (1Wb, 
P 129, pi. XXXV, f i p  1-41 has a wider, silallower unrt~illrus, and a greater nunrhr  
of simple ribs. S.  dzsputnbtle (Castillo and Agt~ilem) (1895, p, 14, gl. XZV, fig. 11 
firis a grcbater resenrblance but is distingrished by the mode of rib-brrznt*Iting on rb 
oliter whorl. 

T v I ~ :  Holotype 15W, par.lttypes 2805(i, m55, ZOO%, Muse~inr of Paleoatoloq, 
lTnivc~rsity of M iehigrzn. 

OC"C"~RRENG"E: La Casita formation (AYubsteztr~oceros beds). Elellurn's collectiom 1, 
5, 25, and % in Gaii6n Alamo, Sierrtl de Jirnulco, Goaliu~ts. 

Genus Be?nirsella Uhlig 1910 

BemSaacEla zncntecana Imlay, n. sp. 

(Plate 18, figures 4, 7-10) 

Dssc~rr--rro~: Shell discoidal. flattened; outer whorl subquadrate in wction, Ir~gE.i~r 
than wide, thickest at lower third of Aanks, embracing sliglltly less ttllan taro-ath; 
Banks nearly Ant, converging slightly toward venter; venter farrly bmad, flattenmi. 
ITmbilicus fairly wide and shallow; wall mderately high, nearly vertical, r o ~ l n d i a  
evenly into flanks. Body chamber represented by one-third of tlic outer whorl of 
holotype. 

The inner wltorls bei~r pronountaed, moderately spared ribs which &art Inw on the 
umbilical wall, incline fomard slightly on the Aanks, and bifurcate just vearml of 
tlie line of involution of the sliceceding whorl. On the outer whorl thc nb* aw 
Arxuous, strong. and terminate ventmlly in tubercles which bound a falrl?; broatb. 
smooth, midventmI are>&. They begill near the nliifdle of 111~ tr~x~bilicnl wall, ctir-ir 
backward to the edge of the umbilicus, are inflected fomard considerrihly on the 
middle of the Ranka, recurve backward on the upper parte8 of llrc Banks, ancl carnc 
fomard again a t  the venfro-lateral m q i n s .  They are strongest on the lower papa"" 
of the Aanks rind sre highest a t  the poinb of bifirrcation, Most rib8 bkfuwak a t  
or near the middle of the Aanks, but some bifurcate on the upper third or the lower 
tflird, There are a few ~ i m p f e  ribs. Constrictions are not present, allbatrgh EPO~IFX 

intcrspaces are wider ttzan ottlcrs. The suture line is poorly preserved. 
Xtar the anterior end of the hol~type (Pi, 18. figs. 4. 7, 81, the whorl height is 23 

mrrr , the whorl thickness 17.5 mln,, anti the urnbilical width is 20 mm, 
Rt:~ i  ~ R K S  : This species grc.atly rewmbles Berri.nseEka calialo (dQOrbigny) ( 1%2- 
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l&1, p. S 1 ,  pl. 213, figs. 1, 2; Rurckhardt. 1919, p. M, 1921, pl. 19. figs. 1, 2f hut  ha..: 
u wider whorl wction and coamr, more distantly spaced ribs. Bemasella c l j i ; ~ n c ' l s  

Kllian (18E19, p. M2; Zlitel, lB68, p. 107, p1. 20, figs. 1-41 has less flexuotls rlim and 
btfurcation oectrm lligl~er on the flanks. 

TYPE: llolotype 19B5, paratyl~e 19293, Museum of Paleontology, Univemity of 
Michigan. 

OCGURW~;CE: La C a ~ n  formation (Substeuerocera.9 beds). Bed 15, callecGon 3. of 
Imlay" sct ion on tile north side of Gaiiiin del Tof~oso, Siemita del Cbivo, B~*"SS 

Syncin, Durango. 

C6 ) I i l i i (  i/(i*' *p 
iL'!latc 3, figures 3. 8, 9) 

REMARKS: Tinder this heading are included immatilrr f o m ~ s  of s v ~ m l  drer~nca, 
species which are close to  Bcrhasella and are amociated with Sldbsteuc,rctrr-rcl;s in the 
Ca6cin Alamo seetion of llie S i e m  dc Jintuieo. 

The form shown on Plate 5,  figures 5 and 6 (200421, shows coarsfa, wiifeIy ~ c - c s f  
nearly rrmllarly biplicate ribbing which is only slightly interrupted on the venkr 
The ribs are somewhat swollen a t  the furcation points and on the venwr, Tbe tosser 
whorls are much wider tilea high; the outer whorl is only slightly wider tI~nn high 
The combination of forwardly inclined weondary ribs, of increasing wllarl height 
with growth, and swellings a t  the nbs' fureation points, perhaps ind1catc.s a pmtlorj. 
nearer Auhcosphinctes than Bemasella or Micrracantitoceras. 

The form ahown on Plate 5, fimre 9 (20(WiI) probably belongs to B~m.cr,c~lia Tfi* 
whorl ~ c t i o n  is as qide as high. The outer whorl ernbmces abottt two-fifths of the 
preceding whorl. The rrbs are nearly reetlarry biplicate, and ttre secondarri.8 snellnt. 
strongly forward. Tllc rrbs pass ventrally into swellings bllt are only sllgkltly a~-~iui-c*b 
in strength along the mltlv~ntral h e ,  although the internal mold t>cars nr iiiz;",lnct 
groove. 

Another forni, shown on Plate 10. figurm 8 and 9 (200;T9), has very J~*erncsgsc 
ornarnenbtion on ilsJ outer whorl. Its sibs are irregularly spaced on tile umb;ilaesS 
edge; same arise close together, othem srise in pairs. All nbs brfurglatc a irrrlv 
ribove the middle of the Banb, and the wcondt~ries arch fornard on the vcnntr 
wh~eh they c ro s  without drm~nution in strength. The orltrr layer of shell la iarkrng 
excel?t at the anterior rnd of the apetimen, but this fragment shows t%iat the ribs 
are high and thin. The bifurcation points arc slightly swtlillr~n, brxt nlj swcll ln~* 
are not indicated en  the vcntcbr 

B~~eranew: 15907, m 3 9 ,  2W1, %W, hlllsclin of Palrantolo~y, Vrkivemiay of 
Michigan. 

O C G W R E N ~ :  La Casita forrnniron (Strbslezl~roccms I~rclaf i 11 Spct rrrlrtn 15W7 
iron1 Mellum's ccollrction 25 in CaEcin Aliimo. (2) Other fotrnr froni Iiriirarri'd c.zxiIrr - 
tion 5 in Caiidn Alamo, Sierm -ire Jimuico, Caallrr~lu. 

Bern'a~elElz? conhuilennis Irr,lily, rr. ~p 
(Plate 18, fiprrre.* I-?) 

~ECICWII"TIOX : Tilr hi)cc.ics is r t~~~r~wxt i ed  by fotlr sihecrrnf.aa rr.htc.fr rrtsrrn lbrrrt of" 
the sirell msterlal. Tllrx lurp;rt?.it nprtilrren is srlltrrriiit to nrar tlw antenor t~nri 

shell medrum in slzc., tlrwaidal; wllorl ?ipt*tlon of outer whorls wI>n*x*tangi\ljar, tlrghr*r 
tilaa wldp. ~ H V ( ' C ) I I ~ I I I K  n b l i k t  l \  rly trlgkrer ;intf rrenrjwrr dtrrrrlg (*lo~,~ni?%lil : 5v1111rI RV- 



t ~ o n  of inncr whorls snbo~ate,  slightly higher than wide; greaksP. Lhicknes or" wbml 
sectrnn near middle of Aanks except at ankrior end of types where it crccum near 
the 111r~bilica1 edge; oukr  whorls embmcing: nearly tftree-four2hs; Aanka convex crs 
1anc.r witoris, becoming broader and b t t e r  during development, nearly h t t e n d  
on irntcrjor end of outer whorl; venter truncated, modenate in width, kc)miw 
slightly eonvex at anterior end of ahell. Umbilicus fairly narrow and dwp; wall 
low and vertical on inner whorls, modemtely high and slightly overhawzng on 
u ~ ~ t e r  whorls. 

The innermost knox-vn wllorls (Pi. 16, fig. 3)  mainly simple ribs wfrich *& 
o r r  the umbilical wall and pa= nrarty rridially acros the flank8 but etlrve (toma& 
sonlrbivhat near lhr venter \vv;hich tbry crow tmnsverwly w-ith slight d~rnlnut~oa ra 
sircsngtlr. Ti ley  l)ossess promrnent, rounded tubercles a t  the edge of the venter, mxd 
sontc UTG faintty swollcn near the middle of the Aanks. Bifurcation uccum =rely 
and only on tlrc Iowcr  part^ of the flanks SevcraI of the wider interspaces p m ~ b l p  
rcr>rc.irnt constrictions. 

Qn the outer wtiorls the ribs begin low on the t~mbitical wall, curve barkwad 
~ilghtly to tile edge of the umbilicus, incline forward on the Aanks in a 8taxuow 
rlt:tnnclr, and are weakly arched farnard on the kVenter. The ribs are low, round&, 
and about as broad us the intepspaeea. Tiley increast. graduetlly rn skrenpth vcn- 
trlilly and undefao only slight diminution along the midventral line. On the pas- 
tt.rlor ends of the ollter whorls of the large qecimens most of the ribs are rnm~ale, 
hilt there are examples of bi- and trichotomy on the lower lralf of the Ltanks, On the 
nnterior end of the otrter whorl simple ribs are about one-ioudh zts comnran rn 
forked ribs, and bifurcation occurs st various heights from the edge of the  u:r-ib~lreua 
to the upper third of the Banks. Xn the ease of bifurcation near the umbillesrl dge, 
one or both branclres bifurcate again higher up. Generally thc bifurcstioa fiora& 
rlre indistinct. Short intercalary ribs occur rarely. 

Dirriensions in mm. are as follows: 

RThnrl Whod t7rnbsl3a* 
Gpminom Diarnekr height Lbtckm wtdtb 

1tolotyj)e ti3 32 a(?) 13 
pariitype 2Cb032 5;?1 27 18(?3 82 

REMAILKS : Tile affinities of this species are probably nearer do the b~rrifs~wllrdis t h n  
to the neocomitids 8s indivnted by the absence of umbilical tubercles, tllc farnard 
urcklirrg of the ribs on the vcntt%r, and the rib curve. It beam consltlernblc r ~ w m b  
lance to the Californian farms described by Stanton (1895, p. 7 9 a ,  p1 XVII, fim 
1, 2; pl. XVXIT, fig. 5; p1. XVIIX, figs. 3, 4) as Hoplzlcs ~lorrsi  and I f .  n;ns,lub$vs 
btlt is readily distinguished by its greater involution and by many brbt~xsls OF 
omarncntation, Resemblances also exist with some species deserikd by Gerth 
from the Substeueroceras beds of Aaentina. Thunrzannite8 duraznewts Ge* 
(1925, p. 97, pl. IT, 6 ~ s .  1, 18) is  involute than the Mexican sl3cbcies and h 
finer, widerepaced ribbing. Thumnannttesf dhcoidalis Gedh (1925, p. ?38, pJ, V, 
figs. 3, 3a) is diaicrtlt to compare becaus of the difference la eize but i~ mow 
cvolute, more compreswd, and has a smooth midventral area. 

TYPE: Holotype 15901, pamtypes m32, 20031, , M u s u m  of Z J a l m t o i ~ ,  
t'niveraity of Michigan. 

Q G C G R R ~ N ~  : La Gasita fornation (Substetreroceras beds). k'ellurni c.allectian 25 
in GaB6n AIamo, Sierra de Jiimulco, Goabuila. 



Gentis Pt.trnic~ms Bur(-khartlt 1919 

Pranrrcltrs jitnlilrt;nse 11nlxy. 11 .*I) 

(Plate 18, Ggurcs 1-31 

Dsscsrmrrrx: Form discoidal. fli~ttened; outer wiilorl ovate 111 sccat lort, lllgllrr t l i m  
~ i r t c ,  erribrsc*lng ~>recctllng t~ivhorl ~ l i g l ~ t l y  rrtorr tlran one-half; fi:rrkks ntaiirly f lat 
below, sltKhtly con\-cx above; \ enter arched. Uxnbilieus fxiriy wldc, niodcrate rn 
d ~ l ~ t h ;  ~ v n l l  ruotlt.rately ltigh, sttbey)ly inclined, rorlnding rt~ttler ilbruptly into f3rxnL~ 
a t  antrnor end of o t ~ t c r  whorl, ~ounding evenly a t  ~>ostc~rior end. 

T h e  Inner whorls bear strong, wide, irregularly spaced r ~ b s  which start a t  f h r  lint' 
of tnl-olutlon axld incblin~ slightly forward on the flanks. Mosl of tllc. ribs arc , ir i r r / ) l i  

brit some bifurcate law on the R i ~ n b ~ ,  Tirnbilical tubercles nl)l)car at :t dl:~rrictibr i ~ f  
tlhoiit 4.11, mm, anti b e c o r ~ ~ t ~  priititlally stronger nnleriorly, 

On the oriter wllori tit<> rilts L)cg~n fxlntly rwar ttrr line of involrititrn lucirr~c 
sllglitly backward to  the trrttbilic.nl silouldcr, :inti tt.rnzirr:ttc in storit, r:iil~,zlly chon- 
p:rtrd tubercles. Frorn the tubercles bundles of two or tlrree ribs wlrich L l f i ~ r c a ? ~  
lust above the tubercles, or nrnr the middle of tlie flanks. Thr ribs arc la\\, hro-nti 
anct snnlewhat indistrnc-t on tire lower parts of the Baniis, but  bcconle stiongcr nlm\ t b  

and ( b r o ~  th r  vtanter svttl~ont d ln l ln~l t~on in strength. They ~ncline f ~ m i i r d  consid+ r- 
ably orx tllc lower part of t h r  flanks and strongly oo t2ic vcntc.r. Conctrictiuns art- 
narrow, fairly shnllarv, nrld nroqt conspct~ons on the inner ntlaris 

The extreme antenor entt of tlrc. hoiotypc tin.; tjccn crltbhetl. but file rrl~.,r~n,rlt * 

of the sIlell sccnls nciirly ~zncleforrilr,ci c.icacint for ,-l~glit dcl>ri..iort. i t( 11\11 i v ~ + >  

slicI1 at tai~hed to  tlrtc lcft b~ctc :inti vrntcr of tlrc r w t t  r vzltorl rrrtii(ntc t i  i I r. r 
presrnc-e of n. 11mrl.v corr~plrlc nl;orl I?cyorrci tlic, jm 111 oiitc r n i ~ c , * l  1-1 4 11 
remnzmts s l ~ o ~ v  t h a t  l l ~ c  tx~hc .~ t  l t  ' i ) c \ i b o r r l t  I : ~ i c c  r &inti i ) l r ~ ~ i i l  'iritt rit?ll\ iv T i r  

the ribs a r ( ~  rt~1~lSt1~~~1i I ) \  h t 1 1 ' 1 ~  N ! I I <  1, ~n t ~ ~ r r i  c i r ~ l  r t  j l l ~ t  ( i  i){ ~ : ~ l o o t l ~  - i t t  1 1  

At :I ( ~ I : ~ I I I ~  1 6  i t ) f  77 I ~ I I I I  t l t t ~  ~ I I I ) K ~  11t\ight 1% 5 I I I I ~ I  t !~f  1%11011 I ~ ~ Z ,  i,11+ - -  - 2  - 
tinti th?> l l l t ! i ~ i l l (  i % i t l t l i  2s 11iIlI. 

K ' I  i t  \ 1 i T C  o o 1 ) )  I I i iQil 4 i h ,  

121,  pl ?;\ 1 tic. !I-ls 20-22, 26, 28-30, 32, 31 3.ii I i r t i  r *  l i i i i i r  i t > \ '  i ' r  i r -  . 
n,rrro\\c r ~ i i i i i i i i i i  '1 I i i i i i r c  r nlloti s i ~  trori, z!oirior l i i i i c  1 1  11 - I ~ I O  ~ i i i  1 . l i  - 
fict.orr!c, ~ t h - I  lirt, o r i  iiii l o s t  r  l ~ ~ i r ~  of tit(, 11~~111,- 

TI[ k, IIi~!i#tx , 15\0(8 3111+-( u r ~ i  i > f  l ' t i l t  o11tolog5 , I*IHI t r k l i t  o f  111 1 1: s y  

Occr-nrtr,\{ r 1 .  - t t o  1 I 1 4 l i t  i l i l t i  - 1 9 e o -  - 1 

~n CafiOn , 4 l t ~ l l i ~ )  51t 1 1  i t i t >  J I I ~ I I : ~ ~  ( ' t l  l i 3 ~ 8 i l  i 

f)l.;ecxrr~rrnx: Forrn dlsc,o~dnt, flatrcxrtbtl ; uiior.1.; t n1'~iprrl:: * I ~ N  i~ t i l  I*. , * 

hlphrr than w ~ d c ,  tilrvkmt nrnr rrtrdctle of fitinks. cbilil)r:rc+ii.ic : ~ t ) ( > t i i  i ' ilt  -FI, rr;: r *  \*. 

ac~urly flat ; vc~ t t r r  slllglrtly shar~icncd a t  po*l<>~.!or c.ncl of ri1;li.r s\ i l -  V ?  i r*.%rrt Q %, 

rorintlt.tl at rrntcrior c%rzd K r j l t ) i i ~ ( t i ~ q  f:~ir!y R I ~ P "  h l ~ s l  \\:ill s l t r t  I\- I 

rorr ndrd 
On tlrtb rnrler wltorls the rths :Ire strong, strttiglit, :inti rnc*lrnrti *ricIifF\= ff")f,6 !-+: 

&lost ri1r.l :ire slrrtlrle, but sornt. blhirrate nt:tr the n~lii{ilc of ttli. If,:nl\* Tl,i t j  i - 
whorl. prt.icbrvc.tl arttlnly ns an  internal mold, hears fine, ~llqlitly Rr\:;irrrs rib- 1% i , 
:krf-nlrwicn~tt lv c~,nr.cxd. Thc ribs orig~nalt* n t  tlrr ilnr. of rn\alr i t r t~n nrnil 3 .  

nl)lrclil~lv forrvardf to tltc n>ltidlc of t h r  fi:rnk.i %Iltbrc> t i3i.s- rrr rs  rl*rh t a t  i u r t b  rrr 9 1  1 
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FIOURE 7.-Whorl scctiorts of ammonrles 
(If  Subplanttea? rp. ( 1 " .  M. 19346); (2) Sptbdwhotomocmad ap (t'. 18979); (3) Indt~a~.ph~ts;irf+-af 

hp. (I.'. hf. 19301); (4)  ldcrcmcwr strcatum 1111lay (U.  hf. 19492); ( 5 )  Indo*phrnctrrr B?>. (t' Xf E5W) 
at ~ilterltrr e n d ;  ( 6 )  Itrrloxphtnrtcai" sp (U.  $1, 19400) at posterlor md 
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dlgiltlg weaker ,9cxconclarq. rlhx whreh incline fornard less strongly. Olie of ti:, 

tnfureatlng ribs is genemlly loosely connected witlt the pr i r r ra~  rth. Tilere nrr 
few ~ntercalam nbs. Thr rlba fomi chevrons on the pcrsterior !)art of tfic outc':: 
whorl but on the anterior part are merely weakly cawed forwartl. Eacll wtlori l~.i-- 
fortr or 6t.r fairly strong ronstrictions. 

Greatest diameter of bolotype 34 mni.; height of ~ l t o r l ,  10 n m  ; th~cknrh- o i  

whorl, 8 5  nni . ;  width of 111tlbillcus. 16 mnl. 
R E M ~ R X S :  This species greatly resembles P. idoccroides Burckhardt (1919, (1 42,  

1921. 1,). XV, figs 2-41 hut has wider-spaced ribs, stronger constrictions, and or1 t i l t .  

o k ~ t ~ r  whorl i t s  primav rrbs br:*nch consistently near the midtile of the Aarik. 
TYI"E: Kolotyl>e 1 M 8 ;  paratylre 194OCi, Museum of Paleontology, I_"nlvcrsity trf 

hfrchigan. 
OCC~RRENCE: La Caln formntion (Substcueroct~ras brds). Fossils from hlat h iinir- 

aione nodules in lower part of 25-foot unlt of wh~tisti gray, platy Iimcstonc a t  top 
of Jurassic section, Gaiiiin dcl Escorg)litn about 3 nlllcs nortlleust of TII~lchor Oc~.rnipo 
Z;~eatecas. 

Pronicerns aE. pron?r m (Oppelf 
(Plate 1, figures 8, 9) 

DESCRIPTXOS : Onc fragnient ~ho\i,ys eansiderable rcsc*ml~Innce lo Proniccra.~ 14ro313i tri: 

((>]?pel) as figured by Djanclrdze (1922, p. TO, pl. 11, figs. 3a, b). The wction ii. 

spheroidal and is as wide as high. The t~mb~llcal tubercles arc strong, c.1oogatrtl 
radially, and are widely s~raccif. Each tt~bercle gives rlse to  three or ftrur rith .pa-Iilr%ii 

incline fiorvvard. In nddlljun thcrc are onr or two intercnlafy r1lr.c; bet%vc.cn stlri.cb.;.i\ 

rib bundles. The rlbs art. weakened :L little on the vcntrr :rnrl form brc3arl rlie\ron* 
SISCXMEN: 19184, Muscbs(-'linz of Paleontolow, TTniversrty of Michicin 
OCCT~RRESCE. La Citsita fort~iatlon (Substeuerocms beds). Iicllum" .r*aiIr~rt~cso 5 

in GaEcin Alanlo, Sierra, dv Jlmulco, Coahtxilti. 

Prr~niccras sp. 
(Plste I ,  figi~re 7; Plate 7, figure 8) 

Rs,lr . tn~s: Sevrml frnptnctntar?: specimt.nn from Si~rr i ta  de1 Ch1t.o are m~"nt~<sn*tCi 
t-jrczn~w of the~r  strattgrapt~ic srgnificanee. One imrnattrrc forrn (PI. 7 ,  fig 8 )  ~ o ~ e ~ i t i y  
belongs to Prontccrns firtbpronz~m Rilrclrhardt (1919, p. 48; 1921, pl. X'C'I, fig* 9-15 
20-22, 26,2&30, 32, 3 4 , s ) .  Another sgeclrncn (P1. 1, fig. 7) is c~ansiclerab)y rrPc-.sihrrt-tf 
but rewmbles P. zdorerotdcs Bnrclitlardt (1919, p. 42; 1921, pl XV, fig? 2 4 )  

Si*~crwe~ti:  19428, 19.230, Mustbrtrri of Zkalcontoln~~., liTni%crs~ly of 3lriui~lg:rn 
Oet.r.~mxrs: I,& Cttja fommtlon (Pronzrc'ros beds) : T3ctl 15 (("ollec tron 3 )  of 

Iinlay's sect~on on t l~c  nortti wnil of CaiT6n Tnboso, Srerr~tu rlvl ( ' lb~r c.i, ni , i j  $\ iiii;n 

Dumngo. 
I:cnus Acyocrioct'rirs Si>ath 1924 

' r A ( ~ g o e ~ ~ c e r a ~ "  sp. 

(Plate 11, figurer 1, 2) 
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PI!)Y tir(> si~xlj~lo, rrtlfy ixre iligh an ttrtl 8:lnks. strongcht at t f i ~  etlgr of tlrr -\ t , r r*c  r 
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tfor*rrnt Tkltby trcbntl t,:trbkwnrd strgtrtly orr ~ I I P  t i c i~ r in r .  fo~-ssr~lrtl -lrg/it1v on t i rc B i a i ~ L h ,  
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60 NA1,PI-I W. l>lI.AY-EPPER JURASSIC AhlMONI'TES FRO&% MEXICO 

F:Xf-'tA?-ATJOS OF PLATES 

VPPER JCRASSIC AMMONITES FROM MEXICO 

Figirrf 

(1-4) Ociir tocc?ns snnlnznren~c In~lay,  n sp ; Apertural, lateral, ,tnd ventral views o f  
holotypr; T i  M 19531 fp .  24) 

( 5 6 )  Kos.~mrtttn sp ; h t r n l  and ventral views; U. M. 19422 (p. 46). 
( 7 )  Prortzceras cf idoc~rozdes Durckhardt; U. M .  19428 (p. 57). 
(8,9) Ptonzcercis aFf. pronzcm (Oppel) ; Ventral and lateral views; T i .  M. 19184 (p  57) 

All figures natraal size. 
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F~eure 

(1 -4 )  " P h ~ l l o c c m ~ "  tp ; (1-3) Vc.ntrttl, latcxral, ant! apcl.tllr:~I \ l r i r r s  ; ( 4 )  Sritrirt i r i i c  

from 13astcr1or end of o u t t ~  whorl of bolotype; I' 11 19251) (1) 21).  
15-11) Ilildoylochte~rtta groxszcontat~~n Imlay, a. sp ; (5. 6 )  Yr>rttr.rl nntl Iillcnil b i t  v r -  

of i~aratyp~-;  U. M. 20021; (7, 8) Veutrul anti lateral r ~t.r\a of ~ j . ~ r . i i r  [ t , 

TI. M m24; (4-11) I,utcrul, ~ e n t r s l ,  and jrpcrttlrnl iti\%h of j)ur:11\ , I. 11 
20025 (p. 27,. 

(12) Ncbrodttcs b~~rcklrardti  Imlay, n. ~p.; IIolotyi)e L' %I 191% (p 303 
All figures nattlmi size unIexs othcrwiso indicai~d.  
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62 2311,PII 1%'. INLAY-TPPER JTIRASPIC AMMONITE8 FROM MEXICO 

~ I P I I ~ ' E  

(1-7,9-11) Flaldogloch~ce~na gross~costntu~n Imlay, n sp ; (I ,  6) I,ater,zl anti -\enimii 
views of paratypr C M XX)%; (2) Clay squeeze of paratypc U ?tl 20023, 
13,4) Ventral and lateral views of holotype U M 20020; ( 5 , 7 )  Stltnrr i ~a r  
s t  dlameter of 123 mm and lateral view of paratype Pi M 20025; (9) Pam- 
type U M 20027; (10,111 Ventral and lateral views of yaratypr 20022 
(p  2:). 

(8 12) TPangenrcr pamasenses Imlay, n sp ; Eaters1 lobe a t  diameter of a b o ~ ~ t  37 mrn 
and lateral sicw of bolotype U M 17623 (p 31, 

All figures natural size unless othcmise indicated 
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UPPER JURASSIC AMILIONITES FROM MEXICO 



EXPLANATION OF PLATES 

FlSunr 

(14) BiMoglsckkaras i m t u m  Emlay, n. 8p.; (1,2) Ventral and lateral views of 
holotm 'U. (56) LaLhnrl, ventnrl, and aperturai views of pem- 
type U. M. 1 

(W, 11,121 Wi&oglockieern okmense Emlay, n. 8p.; (6,7) Ventral and tatera1 vlrws 
of ganrtm U. Bf m 5 ;  (8,9) Ventml and lsteml v i ew  of parzrtype U M 
I-; f tl,12)) u h m l  snd v e n h l  views of holotype U, M. 20001 (p. 30) 

(10) @lochiceras aEI. d*o& Xmlay, n. q.; ent of an oukr whorl of a Iarge 
amrnaaile; U. M. aSl1S (p, a). 
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LIPPER JURASSIC AMMONITES FROM MEXICO 



Frgiiir 

(1  4) IIzldoqlochzeerns ecnnncatum Kmlay. n sp ; Ventral, apcrtural, and lateral \ lews 
of holotypr; U M 17709 ( 7. 25)  

(5,6) Rfrnasella? sp ; Lateral and ventral rrews of sperimen U M 20042 (p 53) 
( 7 )  Aspidoeerns caatense Irnlay n sp ; 1,aterul view of holotype U hf 169s 

(p. 32) .  Ape&ursl view on P1 6, f i ~  11 
(8) Szibgros\otct~naP sp.; U M .  1!)308 tp  33) 
(9) Bernnsellat sp ; U .  M. 200.11 ( 1 1  53) 

All figures natiirrtl size urlcss othenvise indicated. 
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Figtire 

( I )  Psacdopeltocerus? q,; U. M. IN01 (p. 33). 
(2) Simocerus ap.; U. M. 1M07 (p. 31). 
(5-5) Virgato~hinctes  sp.; Sut'ure line, ventral, and lat,eral views of sprcinlen 1'. M. 

(P. 41). 
(6 ,7 )  Znvoluticeras sp. ind. jut..; Lstcral and vent.ral specimen U. Sf. 19525 (1'. 41). 
(S-10) Glochiceras diaboli Imlay, n. sp.; Lateral, ventral, and apertural views of bolo- 

type U. N. 18998 (p. %). 
( 1 1 )  Asl~l'doceras cadtense Imlay, a.  sp.; Apertumi view of holotype U. M. 16983 

(p. 32). Lateral view on Pi. 5, fig. 7 .  
All fimres natural size unless othewrse indleated 
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It \LPII \V. 1 AIL \I.-CPl'tR J L R  \bbIC AXIhIONITES FROM ME:SICi) 

F~fiiire 

( I , ? >  XndosphtttctesP sp ; (1) Lateral new of spcelmen G hf 19306; ( 7 )  hterrtl \ lew 
of sperlmen t' M 15960 (p 31). 

( 2 . 3 )  Jf~rracanf tioceras c f .  n~zerocanthum (Oppel) ; Ver~trrrl and lateral views of 
sl)cclmen U hl.  19597 (p 45) 

1 . M )  GlocP~ceras artguvtttintb~l~catum Inrlay, n sp ; Yentlal, apertural, and lrttrml 
v ~ c w s  of holotypc U. M. 18581 (p  26) 

('i) I\o?trri roc cE sitbprn?rurn Burcvhhardt ; i: M 1%30 (1) 57) 
A11 figures natunzl size. 
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EXPLANATION OF PLATES 

Figm 

f1,2) Iido--hincttret ap.; (1) U. M, 1W; (2) U. M. 1W (p. 34). 
(36) Id tatam Imhy, n. w.; Apertural, ventral, sad lakml views of 

halotype U, M. 19818 (p. 40). 
All figurn nstural enim. 
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l iriil 

(1) Toiguatzsphznctesl  sp. ind ; U. hl 19572 tp .  35) 
( 2 )  T o t q i t n t ~ ~ ~ t h t n c t e s ~  aff. bangel: (Burrkhardt) ; I?. M 16981 (p. 34) 
13-12) .Ill( itrctrrtthilrcras ulantettse Imiay, n ~p.; (3 .4)  Katernl and ventral rlens of 

Ii~Iotypi' 1' Sf. 20045; ($7) Pamtgpe TI. hf 20048; (8-10) Apcrtur:tl, \en- 
tr:iI.  and lateral views of paratyjre U, &I. m 9 ;  (11-12) Ventnil nnd I a t ~ r a I  
\ 1, i t -  of paratype G M 15902 (1) 45). 

(13-15) hi~t~j)l(irrittsP sp ; (13) TT. M. 19546; (14. 15) Lrtteral and ventral rica- of 
11nt 11 Y &I. 19557 (11 361 

A11 figure,!: rt:ctirral size. 
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UPPER JURASSIC AMMONITES FROM MEXICO 



EXPLANATION OF PLATES 

Figure 

f 1-43) Auloeo~pkinetoideal (Subdichotomocerasf) sp.; ( 1 3 )  Lakml, ventral, and 
apertural view of weeimen U. M. 16977; (M) Same viowa of specimen 
U. M. 16W (p. %I. 

(7) Au&cosphinclde8? aff. diveraecostatw (Burekhardt) ; U. M. 27622 (p. 36). 
llnl ap.; U. M, 20039 (p. 53). 

(10-12) Durangites astikansia Imlay, n. 8p.; Apertuml, lakral, and ventml views of 
bolotype U. M. 17707 (p. 46). 

(13) 8ubdkhotomoceras? sp.; U. M. 16979 (p. 35). 
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E ig~ire 

(1,2) "A~gocnocerns" sp ; 1,~tcrnl and ~ e n t m l  n e w s  of slieclrlrcn U M 
(11. 5 7 )  

(3 -6 )  1r locc . r~~  sanlazarense Irnlay, n. sp ; (3) Puratype U. hI. 19498; (4,5) Lateral 
:rnd vcntml views of holotype U M. 19519; (6) paratype 17 Bf 1W97 (!I 39). 

A11 figures natural slze. 
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EXPLANATION OF PLATES 

F i w  
(1,2) Ido~eras tccmdpanurn Innlap, n. sp.; Lateral and ventral views of holotype 

PJ. M. 1MM (p. 40) 
(3.4) IdDGeras I;nuo&tum hlay,  n. sp.; Ventral and lakral views of holotype U. M. 

1911% (P. a). 
All fiHum mtud &me 
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~ P P E R  JURABSIC ASCXOSITES FROM MEXICO 

( 1 3 )  Idoccrcts vtverosL Burckhardt; Lateral, ventral, and apertrlntl ricw5 of hypo- 
type U. M. 19517 (p. 37). 

( 4 4 )  I~Iuceras , \ inatz~~tt  Imluy, n sp,;  h t e r a l ,  al)ertural, and ve~itral views and suture 
ltne of holotpjle IT. M. 1M92 (1'. 38). 

. i l l  figurcs il:rtnrul hlze unlcw otltemiw indicated. 
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EXPLANATION OF PLATE8 

Pnm 14 

Figure 

(1-4) Sztbsteueroceras kellzrmi Imhy, n. sp.; (1,2) Lateml and ventral views of Irolck 
type U. M. 15900; (3) Paratype U. M. 20037; (4) Paratype U. M 200% 
(p. W). 

(5-71 ~icme~sthoceras  ags~$tanse Imlay, n. sp.; (5) Paratypr t". M. I%%; (Ft,1) 
Holotype U. M. 1- (p. 43). 
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ric11:t. 

1 .+ii>sr( lic,i.orSr'rtr.s trlfic.ostnttctn Xmlay, n. sp.; (1-4) 1,ttter:tl. v i ~ i ~ t r i t l .  :ind njlcr- 
t i i r : ~ l  \ic\n.-: of iiolotyjlc 17. XX. 15906; (5. ti) Vrntrsi  :in($ Ittlernl views of 
1'ar:lryIx' V, 31.200%; ( 7 )  Prrratyi,e U. B I .  'm55 (11. 519. 

(C;, 12-15) Subs!i~iie,.oicws stihg~ictn'rntic~~z Iinlny. n. sp.; ( 8 )  Xkrntypc. 1.. 3%. 201),%; 
(19. 131 I.:itc.r:~i :mtl vcntr:ll \.iews of I~ololyirc 1;. hf. 15905; (1.5. 15) Ventral 
:inti 1:itcml vitl\\--s of jiur.;~typo U. 31. 20053 (1x49).  

I ! ) )  jq~tbstc.tit rorci'~is I r .  sp. :ilT. subfiisciatum (Sttuer) ; I!. hf. 20033 (17.  3).  
! it), 111 A~ts~l<tc-o.~j~fti~trtc,< sp ; (10) LT. hf. 2W45; (11)  T * .  sf, L W 4  (11. .?2) 

All figures n:~tirml size. 
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EXPLANATION OF PLATES 

F i m  

(1-7) BehebEa l  coahuitensds Imlay, n. sp.; (1) Lateral view of paratylje T i  &I 
20031 ; 12-51 htent l ,  ventml, and apertuntl views of holotype U. M. 15901, 
(S,8f Ventsaf and lateral views of paratype U. M. 20032 (p. 53). 

(8-11) Mimacanthoeeras acanthellzrm Imlsy, n. sp.; Latersl and ventral views of 
paratype U. M. 19604; f10,lii) Lsteral and ventral views of holotype 1- 11 
1m (p. 63). 
All figu~exr m t d  k. 
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56 R ILPl i  W. Ihf L.4Y-UPPER JVRASSIC AMMOKITES FROM MEXICO 

I~PPER Jr~4ss1c A~hroh'rmfi FROM MEXICO 
F wri i t  

(1 , s )  fifcrrrrcanthoct ras a sp ~ n d  ; Lateral and vcntml \~c.ivr: of sperrmcn 1' M. 
m 4  ( p  461 

(2-4) Jl?rrarantiioceras n up ad. koelltken (Qppel); Laternl and xentral vlrrvs of 
c1)t'c'inrcn 1' hI 195N ((p 44). 

( 6 , 7 )  I)itrn>ic~ttt,s c f  nmntlrzcus Burckhnrdt ; Lnteral and \entral views of sp r~ i tnen  
1- %I 2000"J (11 47) 

( 8 )  Dri9nncziiea rnnfitrratus Irnlay, a sp.; IInlotype U. M. ( p  48). 
(9) Dir,cirrg~tca ail. mnjurcatus Intlay, n sp ; 17 M. 200W (p 48) 
( 16-12) Ifiircz,igites n sp. ind.; (10,11) Lateral anti ventral \Jews of specimen U M 

20104, (12) U. hf 20105 (1) 48) 
All fimrcs n:ttur tr i  size 
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EXPLAXATXQN OF PLATES 

Fipure 

(13) Proniceras yi9nuEcense Imlay, n, sp.; Ventral, apertnral, and lateral views of 
holotype U. M. 15899 (p. 55). 

(4,7-10) Bem'mefh saeatecana Irolay, n. m.; ( 4 7 ,  8) Lateral and ventral views auci 
suture line of hoIotype U. M. 1m5; (9,10) Ventral and lateral views of p a w  
type U. M. 19293 (p. 52). 

(5,6) Proniceras iscom'onum Imlay, n. sp.; Lhateral and ve~ntral views of holotype 
U. M. 19aOS (p. 55) .  

All figures nrrtural size uunless otherwise? indicated. 
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