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This paper on Texas Cretaceous Fossils is one of a series 
issued to make more readily usable general information on 
Texas geology and paleontology. The next of the series to 
be published will be a Handbook of Texas Stratigraphy.

E. H. Sellards,
Associate Director.



HANDBOOK OF TEXAS CRETACEOUS FOSSILS*

BY W. S. ADKINS 

INTRODUCTION

This handbook aims to supplement the valuable check­
list of Dr. R. T. Hill, which is now out of print and practi­
cally unobtainable, and to bring up to date the determi­
nations of genera and species, in so far as this is possible 
with the facilities at the disposal of the writer. In certain 
groups it is hopeless at the present time to make authorita­
tive generic assignments, and it is expected that many of the 
determinations here given will be changed. Some of these 
provisional determinations were made by inspection of the 
literature, without access to actual specimens, and some 
are made from casts. Since only a small part of the 
Texas Cretaceous fossils has yet been described, further 
research will add many species to those here listed. All the 
groups are in need of serious and critical revision, and in 
some groups, among which are corals, sponges, gastropods, 
rudistids and crustacea, scarcely a beginning has been made. 
The list therefore makes no pretense to either completeness 
or finality and it does not aim at a monographic treatment 
of the fossils. It includes most of the published records of 
specifically determined fossils and some new species which 
seem to have particular stratigraphie interest. Some of 
the species here listed may later prove to be synonyms of 
others. The keys are artificial : they apply only to the usual 
forms, especially to the type material of the describers, and 
do not cover unusual variants or species not included in this 
handbook. The stratigraphie ranges here given are not in­
tended to be final : a species may range beyond these limits,

*Published December, 1928.
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a fact which can be determined only by experience. The 
dimensions and proportions given are only approximate for 
the species, and generally refer to the type material. In spite 
of these serious deficiencies, it is hoped that such a prelimi­
nary list will be of use to many persons by summarizing 
conveniently in one publication the main components of the 
Texas Cretaceous faunas, and by helping to indicate what 
still remains to be done.

In species titles, bold face type refers to recognized 
species known from Texas ; italics to synonyms or to invalid 
species; and ROMAN CAPITALS to species described from 
nearby localities outside of Texas but which will likely be 
found in the Texan formations, or to foreign species cited 
from Texas.

In citations, bold-face numbers refer to consecutively 
numbered titles in the main bibliography ; italicised generic 
or specific names in parenthesis refer to the identification 
made by the author cited.

When not otherwise indicated the description of genera 
and species is abstracted or summarized from the authors 
cited.

S U M M A R Y  O F  F O R M A T IO N  N O M E N C L A T U R E

The accompanying chart will serve roughly to locate in 
the stratigraphie column the formations mentioned in this 
handbook. The correlations with European étages are 
taken with some modifications from BôSE AND CAVINS, 1928, 
10, and the other features are from H i l l ,  S t e p h e n s o n  and 
others ; the writer assumes no responsibility for the correct­
ness of the correlations.
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Z O N E  M A R K E R S  A N D  C O R R E L A T IO N

A. BASAL ( M a l o n e ) CRETACEOUS

Kitchin has summarized reasons for considering a part 
of the Malone1 “formation” as Neocomian (Pre-Trinity) in 
age, probably mostly Valanginian. He states that:

The s tra ta  comprised in C ragin’s so-called Malone Ju rass ic  fo r­
m ation belong to several, in p a r t  widely separated, horizons. There 
is no evidence of the presence of Ju rassic  beds of earlier age than  
Kimmeridge. Two or more Ju rassic  horizons are represented, and 
there may probably be breaks in the series. Overlying these s tra ta , 
and w ith a relation to the lower series not yet made known, are 
Lower Cretaceous beds which may be regarded as of V alanginian age. 
These contain a bivalve fau n a  related to th a t of the  southern Trigonia 
seas, in which were laid down the  Lower Cretaceous deposits of sub­
litto ra l character found in the Andean region and in P atagon ia; in 
Cape Colony, M adagascar, T anganyika T errito ry  and Cutch; and 
in the now isolated region of New Caledonia.

Zone fossils: Astieria sp. Baker, Univ. Texas Bull. 2745, pp. 12, 15 
(footnote). Found in the sandstone near the top of the  ridge south 
of the Gypsum Spur. Indicated age: V alanginian-H auterivian.

Trigonia (group Pseudo-quadratae). T. vyschetzkii Cragin. The 
group is exclusively Lower Cretaceous.

Trigonia (group C ostatae). This group extends up into the  Cre­
taceous.

Ptychomya. The genus is nowhere known below the Cretaceous. 
The full zonation of the basalmost Cretaceous beds in 

Texas is still unknown. Further ammonite collections from 
near Torcer should, if they are properly made, throw light 
on the Cretaceous zonation by enabling a comparison with 
Mazapil and other northern Mexican localities.

B. TR IN IT Y  DIV ISIO N

In southern Hudspeth and Culberson counties, the Trinity 
division consists of three formations, in ascending order

^ o m e  of th e  p rin c ip a l am m onites in  the  Ju ra ss ic  po rtion  of the  M alone a re :  
Idoceras potosinus (C astillo and  A gu ile ra)
Idoceras felixi (C astillo  and  A guile ra)
Idoceras schucherti (C rag in )
K ossm atia  c la rk i (C rag in )
K ossm atia  aguilerae  (C rag in )
K ossm atia  b u rck h ard ti ( ? )
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(a) Etholen (=Campagrande) conglomerate, up to 250 feet 
thick; (b) Cox sandstone, up to 1,500 feet thick; (c) Fin­
lay limestone, up to 1,500 feet thick. In Central Texas the 
Trinity division consists of (a) Travis Peak sands and con­
glomerates, up to 260 feet; (b) Glen Rose sands and lime­
stones, up to 2,200 feet; (c) Paluxy, mainly sands, up to 
100 feet in thickness. The correlations between these 
various formations have not been entirely worked out. 
However, the Travis Peak and basal Glen Rose formations 
near Austin contain ammonites which have been taken to 
indicate an upper Aptian level, probably near the Gargasian 
horizon. These are mainly Dufrenoya, probably also 
Parahoplites and Douvilleiceras. The succeeding Freder­
icksburg division is Middle Albian, and probably the entire 
Trinity division is to be considered as Upper Aptian and 
perhaps partly Lower Albian ; but this cannot be decided at 
present because the Clansayes horizon and other important 
zones have not yet been located in Texas.

Zone fossils:
Dufrenoya texana and spp. These are known from  w estern 

T ravis County, and have been found a t various Mexican localities by 
B urckhardt.

Parahoplites spp. This genus m arks both upper A ptian  and basal 
Albian. The affinities of the Texan species have not yet been clearly 
dem onstrated. The zonation of the T rin ity  division in Texas is a 
problem fo r fu rth e r  research.

The following lists include most of the fossils reported from  the 
form ations of the T rin ity  division:

Travis Peak Formation

D ufrenoya justinae  (H ill)
դ---------------- roemeri (C ragin) (Hoplites)
Engonoceras roem eri Cragin
Porocystis globularis (Giebel) ( —pruniformis Cragin)
O rbitulina texana (Roemer)
O strea a lternans Cragin
----------------  cam elina Cragin
---------------- erenulim argo Roemer
----------------  erenulim argo var stonewallensis Cragin
----------------frank lin i Hill (**Iredell)
E xogyra hilli C ragin
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----------------  paupercula Cragin
----------------  w eatherfordensis Cragin (W eatherford)
Cucullaea gracilis Cragin
----------------  g ratio li Hill
•---------------- term inalis Conrad
C yprina roemeri Cragin 
Homomya jurafacies Cragin
----------------  solida Cragin
P rotocardia pendens Cragin
----------------  stonei Cragin
Trigonia concentrica Cragin 
Pholadomya spp.
B uccinatrix  regina Cragin 
N erinea hicoriensis Cragin 
Rostellites pupoides Cragin 
L unatia (?) sp.

Glen Rose Formation

T rochotiara texana (Roemer) (Diadema)
H ete raste r obliquatus (C lark) (E nallaste r) (type: A ustin) 
H em iaster (M ecaster) comanchei Clark (S an ta  Monica Springs) 
Porocystis globularis (Giebel)
O rbitulina texana (Roemer)
M onopleura sp.
Homomya
Isocardia
A lectryonia aff. ca rina ta  (Lam arck)
Kingena
N autilus aff. texanus Shum ard 
“ N odosaria” texana Conrad 
Ammonites
Exogyra texana Roemer

Trinity Division

Hypodiadema elegans Clark (M urfreesboro, A rk.)
E p iaster electus Cragin
Exogyra quitm anensis Cragin (Q uitm an M ountains)
Avicula singleyi Cragin (S an ta  Monica Springs)

C. FRED ER IC K SBU R G  D IVISION

In Central Texas the formations of the Fredericksburg 
division are, in ascending order: (a) Walnut clay and shell 
marls; (b) Comanche Peak limestone and limy clay; (c)



Edwards limestone; and in addition, on paleontological 
grounds the thin overlying Kiamichi clay should be included 
in the Fredericksburg division. In the Red River region, 
the marginal (sand) facies has invaded the Fredericksburg 
to various, mainly high, levels ; it is overlain by a thin clay 
(generally called “Walnut”) ; this is overlain by a thin 
limestone (called “Goodland”) which represents a high 
Fredericksburg level; and the Kiamichi shell agglomerate 
is thick (reaching 150 feet). This northern Texas section 
has not been correlated with the section in Central Texas.

In the Rio Grande embayment and in southern Trans- 
Pecos Texas, the thick Fredericksburg has not been zoned ; 
it consists mainly of pure, fossiliferous limestones of the 
rudistid-reef facies. In this limestone mass, probably zones 
corresponding to the Edwards and Comanche Peak forma­
tions can be differentiated.

Zone fossils: Zones of general validity  can probably be estab­
lished on rudistids, on Oxytropidoceras, Engonoceras and allied 
genera, and on a few  other fossils; such zonation aw aits fu rth e r  
research.

Oxytropidoceras. This genus ranges from  type W alnut up to the 
Kiam ichi; its culm ination m ay be taken as the top of the Fredericks­
burg  division. O. belknapi and allied species are apparen tly  re ­
stricted  to top F redericksburg; 0. chihuahuense and allied species 
apparen tly  occupy the middle of the division; some other species 
have definite ranges. H ighest record for the genus a t Folkestone, 
zone V III.

Engonoceras and allies. Some will likely prove to be zone fossils.
Chondrodonta musoni. A pparently  U pper Fredericksburg.
Toucasia spp. Some species m ay be zone m arkers.
Requienia; Monopleura. Not yet sufficiently investigated.
Eoradiolites davidsoni; Sauvagesia texana. U pper Fredericksburg.
Dipoloceras sp. aff. cristatum. U pperm ost F redericksburg  ^ u p ­

perm ost “Goodland” of the F o rt W orth reg ion). Zone V III a t 
Folkestone.

Dipoloceras sp. aff. cornutum. D istinctly lower than  the preced­
ing in both Texas and E ngland: Basal Comanche Peak (basal Good­
land) near F o rt W orth; zones V -V II a t Folkestone.

Inoceramus concentricus. Comanche Peak and Edw ards. I t  
ranges from  zone V to zone V III a t Folkestone. In the upper Oxytro­
pidoceras levels in the S ierra de Tam aulipas.

Handbook of Texas Cretaceous Fossils 11
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Inoceramus subsulcatiformis ( =  aff. sulcatus). In  Texas as in 
England, it is in general higher than  the preceding species : uppermost 
E dw ards a t Valley Mills, zone V III a t Folkestone.

Some zonations of local validity have been established : at 
Austin, at Fort Worth, at Cerro de Muleros. These break 
down upon application to extended areas, although locally 
they are useful and perfectly valid.

Kiamichi m arkers. Oxytropidoderas. H ighest range of genus; 
form s like 0. belknapi, w idespread in the northern  facies in Texas 
(not in reef limestones except in m arly-sandy in terbeds). Several 
other species.

Elobiceras. Several species; ranges into basalm ost Duck Creek; 
northern  facies.

Gryphea navia. W idespread Kiamichi m arker.
Gryphea tucumcari. Provincial Trans-Pecos Kiamichi m arker; 

ranges into basal Duck Creek.
The following lists contain most of the fossils which have been 

identified from  form ations of the F redericksburg  division in Texas.

Fredericksburg Division

Salenia texana Credner 
T etragram m a taffi (C ragin)
Holectypus p lanatus Roemer 
P yrina  p a rry i H all 
H eteraste r texanus (Roemer)
E p iaster whitei (C lark)

Engonoceras pierdenale (v. Buch)

O strea erenulim argo Roemer 
Exogyra texana Roemer 
Pecten duplicosta Roemer
Pecten occidentalis Conrad ( r=“quadricostatus v a r .” Roemer) 
Cyprim eria crassa Meek (C ragin)
----------------  texana Roemer
Cyprina mediale Conrad (C ragin)
Modiola stonewallensis Cragin
----------------  pedernalis Roemer
----------------  concentrice-costellata Roemer
Opis texana Cragin 
Solen irrad ians Roemer 
Homomya alta  Roemer 
Pholadomya pedernalis Roemer 
----------------  sancti-sabae Roemer



Protocard ia  texana (Conrad) (“hillanum ” )
Cardium  spp. 55, 57, 58 Roemer 
Isocardia spp. 59, 60 Roemer 
C ypricardia texana Roemer 
Venus ? sp. Roemer 
Corbis sp. 49 Roemer
Trigonia crenulata  Lam arck (Roemer) ( =  ? emoryi Conrad)
Cucullaea sp. 66 Roemer
A rea sp. 68 Roemer
M ytilus tenu itesta  Roemer
P inna sp. 76 Roemer
Avicula pedernalis Roemer
----------------  convexo-plana Roemer
P inna comancheana Cragin

R ostellaria sp. Roemer 
Fusus pedernalis Roemer 
T urrite lla  seria tim -granu lata  Roemer 
N erinea texana Roemer
----------------  sp. Roemer
Actaeonella dolium Roemer 
N atica pedernalis Roemer 
---------------- sp. Roemer

Walnut Formation

H eteraste r texanus (Roemer) (Toxaster)
Holectypus cfr. p lanatus Roemer 
Salenia cfr. m exicana Schlüter

Oxytropidoceras acutocarinatum  (Shum ard)
Exogyra texana Roemer
---------------- w eatherfordensis Cragin
G ryphea marcoui Hill and V aughan 
Pecten irregu la ris  Bôse 
Remondia sp.
Trigonia cfr. emoryi Conrad

Comanche Peak Formation

T rochotiara texana (Roemer) (Diadema)
T etrag ram m a texanum  (Roemer) (Cyphosoma)
---------------  taffi (C ragin) (Diplopodia)
Dumblea sym m etrica Cragin 
Holectypus p lanatus Roemer 
P y rina  bulloides Cragin

Handbook of Texas Cretaceous Fossils



E piaster elegans var. p raenuntius Cragin ( =  ? boesei Lam bert 
type: Benbrook)

“E p iaste r” whitei Clark (H em iaster) (type: Benbrook, Rhome)

A natina texana Cragin
Cyprim eria texana (Roemer) (Arcopagia)
Modiola ju rafacies Cragin 
Trigonia securiform is Cragin

Cerithium  bosquense Shumard

Inoceramus aff. concentricus 
Inoceram us (Actinoceramus) aff. sulcatus 
Oxytropidoceras spp.
Diploceras spp.

Edwards Formation

Salenia sp.
Goniopygus zitteli Clark 
Holectypus p lanatus Roemer 
H eteraste r texanus (Roemer)

?Biflustrea browni Cragin

Engonoceras em arginatus Cragin 
Engonoceras piedernale (v. Buch)

G ryphea marcoui Hill and V aughan 
Chondrodonta munsoni (H ill)

Pecten (N eithea) texana Roemer
----------------  subalpinus Bôse
----------------  occidentalis Conrad
Pecten duplicicosta Roemer 
Lima wacoensis Roemer 
----------------  n. sp.
C yprim eria texana (Roemer) (A rcopagia)
P rotocardia texana (Conrad) (Cardium )
Pleurom ya ? n. sp.
C aprina crassifibra Roemer
----------------  occidentalis Conrad
----------------  n. sp.
C aprinula anguis (Roemer) (Ichthyosarcolites)
C aprotina n. sp.

14 University of Texas Bulletin
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Plagioptychus ? cordatus Roemer 
Eoradiolites davidsoni (H ill) (Radiolites)
Radiolites n. sp.
Requienia texana Roemer 
----------------  n. sp.
Toucasia p a tag ia ta  C. A. W hite (Requienia) (aff. santaderensis

H. Douvillé)
M onopleura texana
---------------- m arcida C. A. W hite
----------------  n. sp.
■---------------- pinguiscula C. A. W hite

A pporhais sp.
Cerithium  bosquense Shumard
----------------  proctori C ragin
Cylindrites form osus Cragin 
N erinea pellucida Cragin
----------------  2 spp. Roemer
----------------  n. sp.
N eritina  ap p a ra ta  Cragin 
Trochus texanus Roemer 
Tylostom a tum idum  Shum ard

P arasm ilia  austinensis Roemer 
Cladophyllia fu rc ife ra  Roemer

K ingena sp.

O rbitulina sp.

Kiamichi Formation

Elobiceras serratescens (C ragin)
Elobiceras sp. aff. angustum  Spath 
Elobiceras sp. aff. arietiform e Spath 
Elobiceras sp. aff. flexuicostatum Spath 
Pervinquieria spp.
Oxytropidoceras acutocarinatum  (Shum ard)
Oxytropidoceras belknapi (M arcou)
Oxytropidoceras cfr. trin itense (Gabb)
H am ites comanchensis Adkins and W inton 
H am ites frem onti Marcou

A lectryonia aff. quadrip licata (Shum ard)
Alectryonia sp.
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Avicula leveretti C ragin 
Cyprim eria cfr. texana Roemer 
Exogyra plexa Cragin 
E xogyra sp. aff. plexa Cragin 
E xogyra texana Roemer 
Gryphea co rrugata Gabb 
Gryphea navia H all 
Gryphea tucum cari Marcou 
Homomya sp.
Inoceram us sp.
Isocardia sp.
O strea sp.
Pecten irregu laris  Bôse 
Pecten subalpinus Bôse 
P inna comancheana Cragin 
P rotocardia sp.
T rigonia emoryi Conrad 
H ete raste r aff. mexicanus (Cotteau)
H eteraste r cfr. texanus (Roemer)
H eteraste r adkinsi Lam bert 
H eteraste r spp.
Holectypus spp.
Salenia sp.
K ingena wacoensis (Roemer)

D. W A SH ITA  DIV ISIO N

This division in Texas is mostly characterized by alter­
nate limestone and marl (clay) beds, which have been called 
either members or formations. The basal marginal facies 
(sands, mainly) touches but does not invade the succession 
near the northern borders of Texas, near Denison, near 
Kent, and in Hudspeth County ; there are local infingerings 
of sand at the Weno and Pawpaw levels. There are good 
zone fossils throughout the division, and its intra-state cor­
relation is well established. In South-Central Texas and in 
southern Trans-Pecos Texas, the following formations exist, 
in ascending order : (a) Georgetown limestone ; (b) Del Rio 
clay; (c) Buda limestone. In North-Central Texas and in 
northern Trans-Pecos Texas the Buda is thin or absent, the 
Del Rio is relatively unchanged (locally thinned) ; the 
Georgetown is thicker and shows a more obvious alternation
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of limy and marly members, as follows, in ascending order : 
Duck Creek limestone, Duck Creek marl, Fort Worth lime­
stone, Denton clay, Weno limestone (and marl), Pawpaw 
clay (sand near Red River), Main Street limestone. The 
Grayson clay is nearly equivalent to the Del Rio clay of 
South Texas. The marl, clay and sand members thin to the 
south, some beds, as the Pawpaw, may even be unrepre­
sented there, and the limestone members form a thinned 
formation with the zonation condensed (Georgetown lime­
stone) .

Zone fossils: Hamites (comanchensis, fremonti, spp .). W ide­
spread and of general valid ity : throughout C entral and W est Texas, 
northern  Mexico, S ierra de Tam aulipas, and num erous other localities.

“Desmoceras^ ( brazoense, laevicaniculatum, spp .). W idespread 
and valid, like the preceding zone.

Pervinquieria spp. aff. trinodosa. There a re  two or more Duck 
Creek species, not identical w ith Bose’s very characteristic species of 
a higher level, which are w idespread m arkers.

Pervinquieria kiliani. Duck Creek; possibly F o rt W orth level (zone 
IX, Folkestone).

Prohysteroceras austinense. Duck Creek; possibly F o rt W orth.
Macraster (aguilerae, nodopyga, elegans, texanus?). F o rt W orth; 

upper Duck Creek (locally lower Duck Creek). These species are 
distinguishable from  the sparser and higher (Weno) Macraster zone.

Pervinquieria trinodosa Bôse. Middle W ashita; apparen tly  a  W est 
Texas provincial m arker.

Pervinquieria maxima; P. leonensis. F o rt W orth level; question­
ably upper Duck Creek. Washitaster longisulcus, a local F o rt W orth 
m arker.

Pervinquieria n. sp. W idespread F o rt W orth-Denton-W eno m arker.
Pervinquieria wintoni and allied species. U pper W ashita, generally  

Weno.
Washitaster riovistae. Local W eno-Pawpaw m arker.
N eokentroceras worthense. W idespread Paw paw  m arker.
Flickia boesei; Stoliczkaia adkinsi. Local Paw paw  m arkers.
Submantelliceras. Species of th is general group occur in two dis­

tinc t levels: the Paw paw  contains Subm. (?) worthense; the Del Rio 
contains Mant. brazoense, M. wacoense. These are w idespread 
m arkers.

Turrilites brazoensis. Main S treet m arker, w idespread in Central 
Texas and northern  Mexico, ra re  in Trans-Pecos Texas.
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Turrilites bosquensis; Adkinsia (several species). W idespread 
Del Rio-Grayson m arkers.

Gryphea mueronata; Exogyra arietina. W idespread Grayson-Del 
Rio m arkers (occasional, basal B uda).

Hemiaster calvini. W idespread Grayson-Del Rio; ra re r  in Buda. 
Exogyra eartledgei, Exogyra whitneyi. Del Rio; provincial T rans- 

Pecos Texas (very ra re  in C entral Texas).
Budaiceras (several species). W idespread Buda m arker.
Pecten roemeri. W idespread Buda m arker.
Codiopsis texana and allies. Rare but im portan t Buda m arker. 
Cottaldia sp. H igh W ashita m arker; rare .
Exogyra n. sp. W idespread Buda m arker.
Several other less reliable fossils are used for identifying the 

W ashita division. Some of these a re :
E n tire  W ashita: Kingena; Pecten texanus; “Nautilus” texanus; 

Ostrea carinata.
U pper W ashita: “Nodosaria” texana; Gryphea washitaensis; 

“Nautilus” hilli; Ptychomya ragsdalei; Spondylus hilli; Pecten george- 
townensis; Ostrea quadriplicata; Ostrea marcoui.

Lower W ashita: Holaster simplex; Gryphea corrugata.

The following lists contain fossils identified from forma­
tions of the Washita division.

Washita Division

Cidaris sp. Cragin (B arton Creek, South A ustin)
Holectypus transpecosensis Cragin (S ierra  Blanca)
Cidaris texanus Clark (Bexar County)
H em iaster (P ro ra s te r)  dalli Clark (B exar County)
Salenia texana Credner
Heterodiadem a ornatum  Clark (F o rt W orth)
T etragram m a streeruw itzi Cragin (Kent, S ierra Blanca)
Orthopsis occidentalis Cragin (S ie rra  Blanca M tn.)
P y rina  p arry i Hall (Leon Springs)
H em iaster (Leym eriaster) bexari Clark

O strea subovata Shum ard

Denison Beds

Leptarbacia a rgu tu s Clark 
Phymosoma volanum Cragin

Trigonia clavigera Cragin 
Pholadomya postextenta Cragin 
Tapes dentonensis Cragin



Duck Creek Formation

H am ites comanchensis A. & W.
H am ites frem onti Marcou 
H am ites varians Scott 
H am ites polyseptus Scott 
H am ites tan ïm a A. & W.
H am ites nokonis A. & W.
H am ites spp.
Anisoceras sp.?
Desmoceras brazoense (Shum ard)
Desmoceras laevicaniculatus (Roemer)
Desmoceras sp.
Pervinquieria leonensis (Conrad)
Pervinquieria shum ardi (M arcou)
Pervinquieria (“Elobiceras” ) serratescens (C ragin) 
Pervinquieria equidistans (C ragin) P. aff. trinodosa (Bôse) 
Pervinquieria austinensis (Roemer)
Pervinquieria kiliani (Lassw itz)
Pervinquieria m inim a (Lassw itz)
Pervinquieria burckhard ti (Bôse)
Pervinquieria whitei (Bôse)
Pervinquieria n. spp. (c, p, st)
Pervinquieria n. sp. 1 (aff. stolizkai Spath)
Pervinquieria aguilerae Bôse (a t 1026)
Pervinquieria nodosa Bôse 
W orthoceras platydorsum  (Scott)

O strea sp.
A lectryonia sp. 1 
A lectryonia sp. 2 
Gryphea co rrugata H. & V.
Gryphea tucum cari Marcou
Pecten subalpinus Bôse
C yprim eria
Lima
Trigonia
Gervilliopsis sp.
A lectryonia aff. carina ta  (Lam bert)
E p iaster whitei (C lark)
P lio toxaster sp.
H eteraste r sp.
M acraster sp.
Pedinopsis aff. sym m etrica

Handbook of Texas Cretaceous Fossils
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Kingena wacoensis (Roemer)
P yritic  m icrom orphsla

Fort Worth Formation

M acraster nodopyga Lam bert
M acraster elegans (Shum ard) (E p iaster) (type: F o rt W ashita) 
M acraster aguilerae (Bôse) (E p iaster) (type: E l Paso)
W ash itaste r longisulcus Adkins and W inton 
E p iaster whitei (C lark) (H em iaster)
H olaster simplex Shum ard 
L eptarbacia a rgu tu s Clark 
P y rina  p arry i H all (C ragin)
Salenia sp.
Ophioglypha texana Clark 
Pervinquieria minima (Lassw itz)
----------------  austinensis (Roemer)
---------------- m axim a (Lassw itz)
---------------- spp.
Cym atoceras texanum  (Shum ard)
O strea subovata Shum ard
---------------------  s p .
E xogyra am ericana Marcou 
G ryphea w ashitaensis Hill
----------------- gibberosa Cragin
A lectryonia aff. ca rin a ta  (Lam arck)
Pecten (N eithea) subalpinus (Bôse)
----------------  texanus Roemer
?--------------  ca therina Cragin
 ■  bellula Cragin
----------------  w righti Shum ard
Pli'catula incongrua Conrad (subgurgitis Bôse)
----------------  dentonensis Cragin
----------------■  ?spp.
Lim a wacoensis Roemer 
----------------  spp.
----------------  (Ctenostreon) n. sp.
----------------  generosa Cragin
?Spondylus hilli C ragin
Pholadomya shattucki Bôse (roem eri Shattuck)

laD w arfed  faunu les have been repo rted  in  Texas from  th e  following fo rm a tio n s : 
K iam ichi, Duck Creek m arl, D enton, P aw paw , Grayson-Del Rio, E agle Ford , 
T erlingua  beds ; they  occur a t  several places in  n o rth e rn  Mexico in  U p p e r C re ta ­
ceous fo rm ations, notably in  the  C ardenas beds a t  Tula, T am aulipas. A sum ­
m ary  of th e  conditions of dw arfing  is given in Shim er, H ervey W ., 1908, D w arf 
F au n as. A m er. N a t., X L II, no. 499, 472-490. F o r sum m ary  of lite ra tu re , and  
re fe ren c es , see  G rabau , P rin c ip les  of S tra t ig ra p h y .
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Remondia robbinsi Cragin 
Trigonia sp.
P inna sp.
Pachym ya n. sp. aff. austinensis Shum ard 
T urrite lla  m arnochi W hite
---------------- se ria tim -granu lata  Roemer
---------------- spp.
P leurotom aria austinensis Shum ard
----------------  m acilenta Cragin
---------------- robusta Cragin
Cinulia aff. ta rran ten s is  Cragin 
?Nerinea sp.
?N eritina sp.
Trochosmilia sp.
Serpula sp.
L am na sp.
Fucoids

Denton Formation

Cym atoceras texanum  (Shum ard) 
A canthoceras sp. aff. aum alense Coquand 
Engonoceras spp.
Pervinquieria spp.
A lectryonia sp. aff. c a rin a ta  Lam arck 
A lectryonia quadrip licata (Shum ard) 
G ryphea w ashitaensis Hill 
P licatu la dentonensis Cragin 
Pecten subalpinus Bôse 
Pecten sp. aff. inconspicuus Cragin 
T rigonia emoryi Conrad 
Ophioglypha texana Clark 
Goniophorus sp.
Leiocidaris hem igranosus (Shum ard)?

Weno Formation

Cym atoceras texanum  (Shum ard) 
Cym atoceras sp.
Ancyloceras bendirei Adkins 
Engonoceras serpentinum  (C ragin) 
Engonoceras spp.
P ervinquieria wintoni (Adkins) 
P ervinquieria spp.
A lectryonia sp. aff. ca rina ta  Lam arck 
Alectryonia marcoui (Bôse)
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A lectryonia quadrip licata (Shum ard) 
B arba tia  simondsi W hitney ?
Cardium  sp. aff. congestum 
Corbula basiniform is Adkins 
Corbula litto ralis Adkins 
Corbula wenoensis Adkins 
C yprim eria w ashitaensis Adkins 
Exogyra sp. aff. a rie tina  Roemer 
Gervilliopsis invaginata (W hite)
Homomya sp.
Leda sp.
Lim a wacoensis Roemer 
Nucula nokonis Adkins 
Nucula wenoensis Adkins 
O strea perversa Cragin 
O strea subovata Shum ard 
P licatu la  incongrua Conrad 
Pecten inconspicuus Cragin 
Pecten georgetownensis Kniker 
Pecten subalpinus Bôse 
Pecten texanus Roemer 
P rotocardia aff. m u ltis tria ta  Conrad 
P rotocardia aff. texana (Conrad) 
P rotocardia vaughani Shattuck 
Pholadomya shattucki Bôse 
Pachym ya austinensis Shum ard 
Pachym ya sp.
Remondia acum inata (C ragin)
Tapes spp.
C ard ita  wenoensis (Adkins)
Trigonia clavigera Cragin 
Amberleya graysonensis Adkins 
A nchura m udgeana W hite 
Cinulia w ashitaensis Adkins 
Cinulia sp. aff. pelletti W hitney 
Cerithium  sp.
Trochus laticonicus Adkins 
T u rrite lla  graysonensis Adkins 
T u rrite lla  w orthensis Adkins 
“N odosaria” texana Conrad 
P en tagonaster texensis Adkins and W inton 
Ophioglypha texana Clark?
Starfish, indet.
Dumblea sym m etrica Cragin 
H em iaster calvini Clark 
H em iaster sp. aff. bexari Clark
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H eteraste r bravoensis (Bose)
H ete raste r sp. aff. texanus (Roemer) 
H ete raste r wenoensis (Adkins)
H olaster sp. aff. simplex Shum ard 
Holectypus charltoni Cragin 
Holectypus lim itis Bose 
Leiocidaris hem igranosus (S hum ard)? 
M acraster subobesus (Adkins)
M acraster wenoensis (Adkins)
M acraster sp. (large)
Phymosoma sp.
Salenia sp.
W ashitaster riovistae (Adkins)

Pawpaw Formation

Phymosoma volanum (C ragin)
Salenia volana W hitney 
P eltastes n. sp.
H eteraste r bravoensis (Bôse)
H eteraste r cf. texanus (Roemer) 
H eteraste r wenoensis (Adkins)
M acraster wenoensis (Adkins)
M acraster subobesus (Adkins)
M acraster n. sp.
W ashitaster sp. aff. riovistae (Adkins) 
“M etopaster” hortensae (Adkins) 
“ Comptonia” w intoni Adkins 
“Pentaceros” am ericana Adkins 
gen. indet. (Asteroidea)
Ophioglypha sp.
A rea w ashitaensis Adkins 
A lectryonia aff. ca rina ta  (Lam arck) 
Alectryonia quadrip licata (Shum ard) 
O strea subovata Shum ard (?)
O strea marcoui Bôse 
Gryphea w ashitaensis H ill 
Leda (?) sp.
Lima wacoensis Roemer 
Nucula spp.
P licatu la incongrua Conrad 
Pecten subalpinus Bôse 
Remondia acum inata Cragin 
C ardita wenoensis (Adkins)
Baculites comanchensis Adkins 
Engonoceras serpentinum  (C ragin)
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Engonoceras n. spp.
Flickia boesei Adkins 
H am ites tenaw a Adkins and W inton 
H am ites aff. arm atus Sowerby 
Kossm atella aff. m aru t Stoliczka 
Neokentroceras w orthense (Adkins) 
Pervinquieria w intoni (Adkins) 
Pervinquieria spp.
Stoliczkaia adkinsi Bose 
Scaphites hilli Adkins and W inton 
Scaphites spp.
T urrilites w orthensis Adkins and W inton 
T urrilites spp.
Subm antelliceras w orthense (Adkins) 
M antelliceras (?) spp.
W orthoceras w orthense (Adkins) 
Cym atoceras texanus (Shum ard) 
Cym atoceras spp.
Cinulia sp.
N erinea sp.
Turbo (?) sp.
T urrite lla  sp.
Helicocryptus mexicanus Bose 
“N odosaria” texana Conrad 
Pleisiosaur, indet.

Main Street Formation

P ervinquieria sp.
Stoliczkaia n. sp.
O strea sp. aff. m arcoui Bose 
O strea ca rin a ta  (?) Lam arck 
O strea quadrip licata Shum ard 
Lopha sp.
O strea subovata Shum ard 
Exogyra arie tina  Roemer 
E xogyra sp.
G ryphea sp.
Pecten texanus, Roemer 
Pecten subalpinus Bôse 
Pecten w righ ti Shum ard 
Pecten roem eri Hill 
Pecten spp.
Spondylus cragini W hitney 
Lima wacoensis Roemer 
P rotocardia vaughani Shattuck
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Pholadomya shattucki Bose 
Ptychom ya ragsdalei Cragin 
Pachym ya sp. aff. austinensis Shum ard 
Homomya sp.
B arba tia  simondsi W hitney 
Trigonia sp.
Schloenbachia sp. aff. inflata 
T u rrilites  brazoensis Shum ard 
T urrilites sp.
N autilus texanus Shum ard 
N autilus hilli Shattuck 
K ingena wacoensis (?) Roemer 
Cyphosoma volanum Cragin 
Holectypus lim itis (?) Bôse 
H ete raste r bravoensis Bôse 
H eteraste r sp.
H em iaster sp.
Leiocidaris sp. aff. hem igranosus Shum ard

Del Rio Formation

Adkinsia bosquensis (Adkins)
----------------  adkinsi Bôse
----------------  sem iplicata Bôse
----------------  sparsicosta Bôse
----------------  tubercu lata  Bôse
Baculites cfr. comanchensis Adkins 
Engonoceras bravoense Bôse 
Engonoceras spp.
Engonoceras uddeni Cragin 
Engonoceras retardum  H y att 
Stoliczkaia aff. d ispar d’Orbigny 
Stoliczkaia texana Cragin 
Stoliczkaia uddeni Bôse 
Scaphites bosquensis Bôse 
Scaphites subevolutus Bôse 
Subm antelliceras (?) brazoense Bôse 
Subm antelliceras (?) wacoense Bôse 
Tetragonites brazoensis Bôse 
T urrilites  bosquensis Adkins 
W intonia graysonensis Adkins 
H em iaster calvini Clark 
Leiocidaris hem igranosus (Shum ard) 
Leptarbacia a rg u ta  Clark 
Goniophorus sp.
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Peltastes n. sp.
Phymosoma cfr. volanum (C ragin)
C ardita n. sp.
Exogyra n. sp.
E xogyra arie tina  Roemer 
E xogyra cartledgei Bôse 
E xogyra whitneyi Bôse 
G ryphea m ucronata Gabb 
Inoceram us sp.
Lima wacoensis Roemer 
Pecten subalpinus Bôse 
Pecten texanus Roemer 
P licatula sp.
T urrite lla  sp.
“N odosaria” texana Conrad

Buda Formation

Cym atoceras hilli (Shattuck)
Cym atoceras texanum  (Shum ard)
Budaiceras evae (Lasswitz)
B udaiceras frechi (Lasswitz)
Budaiceras frechi var. curvata  (Lasswitz) 
Budaiceras hyatti (Shattuck)
Budaiceras mexicanum Bôse 
Budaiceras roem eri (Lassw itz)
Budaiceras roem eri var. elegantior (Lasswitz) 
Budaiceras roemeri var. harpax  (Lasswitz) 
Budaiceras texanum  Shattuck 
T urrilites sp. aff. brazoensis Roemer 
T urrilites roemeri W hitney 
T urrilites wysgorskii Lasswitz 
C arthaganites sp. aff. kerim ensis Perv. 
Stoliczkaia texana Cragin 
Stoliczkaia spp.
A natina austinensis Shattuck 
A natina shattucki n. n.
A lectryonia sp. aff. carina ta  Lam arck 
Cardium  (Granocardium ) budaense Shattuck 
Exogyra n. sp. aff. texana Roemer 
Exogyra clarki Shattuck 
E xogyra w hitneyi Bôse 
Gervilliopsis invaginata (W hite) ?
G ryphea m ucronata Gabb 
Homomya austinensis Shattuck 
Homomya budaensis W hitney
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Homomya vulgaris Shattuck 
Inoceram us sp.
Isocardia medialis (Conrad)
Lima shum ardi Shattuck 
Lima wacoensis Roemer 
Pachym ya austinensis Shum ard
---------------- var. budaensis W hitney
Pecten roemeri H ill 
Pecten subalpinus Bose 
Pecten texanus Roemer 
Pecten spp.
P inna sp.
Pholadomya shattucki Bôse 
Ptychom ya ragsdalei Cragin 
P rotocardia texana (Conrad) 
P rotocardia vaughani Shattuck 
Remondia robinsi W hite 
Spondylus hilli Cragin 
T rigonia emoryi Conrad 
Leptophyllia spp. 1, 2 V aughan 
Orbicella (?) texana V aughan 
P arasm ilia  texana V aughan 
Trochosmilia (?) sp. V aughan 
Codiopsis texana W hitney 
Cottaldia ro tu la Clark 
Echinobrissus angustatus Clark 
H em iaster calvini Clark 
H eteraste r trask i (W hitney) 
H olaster completus Cragin 
H olaster nanus Cragin 
H olaster charltoni Cragin 
Cerithium  (?) texanum  Shattuck 
Cinulia pelletti W hitney 
Cypraea sp. Shattuck 
F usus texanus Shattuck 
F usus sp. Shattuck 
H arpagodes shum ardi (Hill) 
N erinea volana Cragin 
P ate lla  sp. Shattuck 
P leurotom aria stantoni Shattuck 
Trochus sp. Shattuck 
T urrite lla  budaensis Shattuck 
Tylostoma h arris i W hitney 
Tylostoma shum ardi W hitney 
V olutilithes austinensis W hitney
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E. U P P E R  CRETACEOUS

A considerable unconformity at the beginning of the 
Upper Cretaceous in many parts of Texas has been assumed 
by various writers. Dumble records extensive ravining in 
the top of the Comanchean in West Texas. In McLennan 
County there is evidence for at least a disconformity, for at 
some places the basal black shale beneath the Eagle Ford 
flags rests directly on the Del Rio clay, although at other 
nearby places the Buda or even beds apparently Woodbine 
intervene. It is likely that other unconformities or discon- 
formities exist. Above the Cenomanian (Acanthoceras) 
flags of the Eagle Ford, no Salmurian fossils have so far 
come to light in Texas ; and Stephenson has published evi­
dence (phosphate zones, field relations) indicating breaks 
at the Austin-Taylor contact.

In Central Texas, the Upper Cretaceous consists of the 
following formations, in ascending order: (a) Woodbine;
(b) Eagle Ford; (c) Austin chalk; (d) Taylor clay (marl) ; 
(e) Navarro clay. In the Sabine-Arkansas-Louisiana 
areas, and in the Sabinas-Eagle Pass-Chisos Mountains dis­
tricts, the Upper Cretaceous has been elaborately par­
titioned; in central Texas some members have been estab­
lished ; these subdivisions are indicated in the table.

Woodbine zone fossils: The fossils of Woodbine are alm ost all 
confined to th is form ation in Texas, and therefore a re  characteristic. 
They are m ainly pelecypods, Ostrea carica, O. soleniscus, Barbatia , 
Pteria; leaves; fish rem ains; and a few ammonites.

Acanthoceras sp. (exact affinity uncerta in ). U pper Woodbine, 
D allas County.

Scaphites sp. H ill (affinities unknow n).
Most recent w riters consider the Woodbine to be of Cenomanian age.
Eagle Ford zone fossils: The lower part of the Eagle 

Ford, including the “flag member” in Bell and McLennan 
counties, is of Upper Cenomanian age. A higher portion of 
the Eagle Ford, containing Inoceramus cfr. labiatus and 
some ammonites, as exposed in North-Central Texas and 
elsewhere, is of Turonian age. So far, the Salmurian 
(Lower Turonian) level has not been clearly demonstrate^ 
in Texas.



Cenomanian portion of the Eagle Ford: In the general 
region of Midlothian and Britton, Moreman has attributed 
about 300 feet of Eagle Ford to the portion below his first 
recorded occurrence of Inoceramus labiatus (in his Metoi­
coceras whitei zone) ; it is uncertain how much of this 300 
feet is Cenomanian. The rest of his section containing 
I. labiatus and Prionotropis ( “Gauthiericeras”) sp. aff. 
bravaisi is Turonian. In McLennan and Bell counties, 
there is less than 50 feet of middle Eagle Ford flags, with 
a Cenomanian ammonite fauna. It has not been zoned, 
but contains the following ammonites :

A canthoceras aff. tu rn eri W h ite  
A canthoceras aff. discoidale Stoliczka 
A canthoceras aff. méridionale var. africana  P erv.
Acanthoceras aff. confusum Gu éranger  
A canthoceras aff. cunningtoni S h arpe  
A canthoceras aff. cornutum  K ossm at  
Acanthoceras spp.
“M antelliceras” aff. rowei S pa th  
Eucalycoceras aff. newboldi K ossm at  

(or aff. gothicum Kossm at)
T urrilites  aff. costatus S owerby 
T urrilites aff. desnoyersi d’Orbig ny  
T urrilites aff. hugard ianus d’Or bigny  (? )
T urrilites aff. tuberculatus B osq.
T urrilites spp.
The fauna now being studied contains several other 

species. Below these flags is a small thickness of black 
shales whose fossils have not yet been sufficiently studied 
to warrant conclusions concerning its age. This shale at 
most places in these two counties rests directly on the Del 
Rio; at a few places it rests on Buda or else on strata 
believed to be Woodbine.

Turonian portion of Eagle Ford : This portion in Central 
Texas consists of 200 feet or more of shales with some lime­
stone flags and ironstone; it contains Inoceramus aff. 
labiatus, Prionotropis sp., Metoicoceras spp., Placenticeras 
pseudoplacenta, Baculites gracilis, Scaphites aff. aequalis 
var. turonensis, Scaphites vermiformis (?),  Exiteloceras
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pariense, Prionotropis aff. woollgari, Metoicoceras gvbbo- 
sum, Alectryonia lugubris. Hill, and later Scott, supposed 
that in the thinned deposits over the Belton-Austin-Medina 
high area separating the Fort Worth geosyncline from the 
Rio Grande embayment, the basal members of the Eagle 
Ford are absent, and the thinned remnant represents the 
upper zones.

In Val Verde County and in northern Coahuila, there 
have been reported some localities in which the upper part 
of the Eagle Ford (Turonian in age according to Bose) 
is a chalky marl like the overlying Austin chalk.

Austin chalk zone fossils: Bose considers that the Aus­
tin chalk consists of two divisions according to age : basal 
division (Coniacian=Emscherian), with Inoceramus undu- 
latoplicatus; and upper division (Santonian) marked espe­
cially by Mortoniceras texanum, but also at the top by 
Exogyra n. sp. aff. ponderosa. There are several species of 
Mortoniceras and of other ammonites in the Austin chalk, 
but their zonation has not yet been published for Texas.

Taylor zone fossils: The zonation of the Taylor has not 
been published. Bose considers the Taylor to be mainly 
Upper Santonian in age, and suggests that Placenticeras 
syrtale and Gaudryceras kayei are zone fossils. Stephen­
son has found Exogyra ponderosa to be of widespread value 
as a general marker for the Taylor and the upper Austin. 
Numerous other ammonites of the Desmoceras group, 
Baculites, Scaphites-\ike forms, and others are known from 
the Taylor. The Anacacho, a Taylor rudistid-reef, contains 
forms like Radiolites, and also unnamed ammonites.

Navarro zone fossils: No zonation has been published 
for the Navarro. Bose considers it to be Campanian in age. 
In the Sabinas-Eagle Pass district it contains non-marine 
or brackish beds (Coal series, San Miguel), and near Lam­
pazos, Nuevo Leon, there are brackish beds (Tulillo facies). 
Stephenson has found Exogyra costata to be of widespread 
use as a general marker for the Navarro and its equivalents. 
Several ammonites are known from this formation, notably



the series of turrilitic species which Hyatt described from 
Chatfield under the name of Nostoceras.

Escondido zone fossils: Bose considered these beds to be 
of Maestrichtian age, and established five zones in northern 
Mexico, as follows, in ascending order: (a) Coahuilites 
sheltoni; (b) Sphenodiscus lenticularis; (c) Sphenodiscus 
intermedius; (d) Coahuilites cavinsi; (e) Sphenodiscus 
pleurisepta. No zones have yet been established for the 
Texas area.

The presence of Danian has not been incontrovertibly 
established in Texas ; Scott has correlated the Danian with 
Midway on the basis of the supposed identity of Hercoglossa 
uhlrichi and Hercoglossa danica.

The following lists contain fossils identified or reported 
from the Upper Cretaceous formations :

Woodbine Foi^mation

O strea carica Cragin
---------------- lyoni Shum ard
---------------- soleniscus Meek
Exogyra columbella Meek
----------------  ferox Cragin
A guilera cumminsi C. A. W hite
A rea siouxensis Meek and Hayden (C ragin)
----------------  gallieni var. tram itensis Cragin
Cytherea leveretti C ragin
---------------- taffi Cragin
Modiola filisculpta Cragin 
P te ria  ? salinensis C. A. W hite 
p lants
A canthoceras wintoni n. sp.
Scaphites sp. (H ill)
B rachyura (H ill)
Cerithium  tram itensis Cragin 
N atica humilis Cragin 
N eritopsis tram itensis Cragin 
T urrite lla  coalvillensis Meek
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Eagle Ford Formation

*A'canthoceras bellense n. sp.
*Acanthoceras stephensoni n. sp.
*Acanthoceras lonsdalei n. sp.
* Acanthoceras aff. cornutum  Kossm at
* A canthoceras aff. tu rn eri W hite
* Acanthoceras aff. discoidale Stoliczka
*Acanthoceras aff. méridionale var. a fricana Pervinquière
* A canthoceras aff. cunningtoni Sharpe 
*Acanthoceras spp.
*M antelliceras sellardsi n. sp. (aff. rowei Spath) 
*Eucalycoceras leonense n. sp.
*Metacalycoceras (?) ta rran ten se  n. sp. + sp p .
Metoicoceras swallovi (Shum ard)
Metoicoceras gibbosum (H y a tt)
M etoicoceras irv in i Moreman 
Metoicoceras whitei H y att 
Metoicoceras inequiplicatum  (Shum ard)
Ancyloceras annulatum  Shum ard 

fExiteloceras pariense (W hite)
Placenticeras sy rtale var. cumminsi Cragin 
P lacenticeras pseudoplacenta var. occidentale H y a tt 

fP rionotrop is spp.
Epengonoceras dumblei (C ragin)
Prionotropis woolgari (M antell) Cragin 

*Ptychoceras n. sp.
*Hamites n. sp.
*T urrilites sp. aff. costatus Sowerby 
*T urrilites sp. aff. desnoyersi d’Orbigny 
^T urrilites sp. aff. tuberculatus Bôse 
Scaphites septem -seriatus Cragin 

f  Scaphites sp. aff. aequalis var. turonensis Roman and M azerin 
fP rionotrop is eaglensis n. sp.

Scaphites verm iculus Shum ard 
fE xogyra  sp. aff. laeviuscula Roemer 
flnoceram us aff. labiatus Schlotheim 
Inoceram us cfr. frag ilis  
O strea a life ra  Cragin 
O strea a life ra  var. pediform is Cragin 

fA lectryonia lugubris Conrad ( =  bellaplicata Shum ard) 
Cyprim eria ? excavata Morton 
Isocardia humilis Cragin

♦Species from  the Eagle Ford  flag m em ber in  Bell and  M cL ennan counties. 
tSpecies of the U pper (T u ro n ia n ) E ag le  Ford  n ea r A ustin .
O ther species a re  listed  by Shum ard, Scott, and  H ill.
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Yoldia sep tariana Cragin
Nucula haydeni Shum ard
A nchura modesta Cragin
Cerithium  in terlineatum  Cragin
Fusus graysonensis Cragin
N atica stria ticosta  Cragin
N eritopsis biangulatus Shum ard
Turbinopsis sep tariana Cragin
T urrite lla  renaux iana d’Orbigny (C ragin)
Portheus sp.
P lan t rem ains 
L ingula shum ardi Cragin 
Belem nitella (?) sp.
H em iaster (?) sp.

Austin Formation

Codiopsis aff. valotairei Lam bert 
Cyphosoma hilli C ragin 
Diplopodia hilli (C lark)
Pedinopsis pondi Clark 
Echinobrissus texanus Clark 
?Echinocorys texana (C ragin)
H em iaster texanus Roemer

M ortoniceras texanum  (Roemer) 
P lan ticeras guadalupae (Roemer) 
Ammonites flaccidicosta Roemer 
Ammonites den tatocarinatus Roemer 
Baculites asper Morton Roemer
----------------  anceps Lam arck Roemer
N autilus simplex Sowerby Roemer
----------------  elegans Sowerby Roemer
Parapuzosia spp.
D uran ia austinensis (Roemer)
Exogyra laeviuscula Roemer
----------------  sp. aff. ponderosa Roemer
A lectryonia aff. diluviana (Lam arck) 
Pholadomya ingens Cragin 
Pecten bensoni Kniker
----------------  simondsi Kniker
----------------  casteeli K niker
Lim a crenulicosta Roemer 
Spondylus guadalupae Roemer 
Avicula planiuscula Roemer 
Inoceram us undulato-plicatus Roemer
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---------------- mytiloides Mantell Roemer
---------------- s tr ia tu s  M antell Roemer
Modiola sp. 72 Roemer 
Aucella sp. 65 Roemer 
Liopistha elegantula (Roemer)
Psammobia cancellato-sculpta Roemer

P yru la  sp. Roemer 1852 
R ostellaria sp. Roemer 
Phasianella sp. Roemer 
Cerithium ? sp. Roemer 
S calaria texana Roemer 
Eulim a? texana Roemer 
Chemnitzia? gloriosa Roemer

F avia texana Cragin

Anomia anom iaeform is (Roemer)
Gryphea aucella Roemer

Taylor and Anacacho Formations

Cidaris dixiensis Clark 
Salenia spp.
Echinocorys texana (C ragin)
?Echinobrissus texanus Clark

Bostrychoceras aff. polyplocum (Roemer) 
Scaphites texanus Roemer 1852
---------------- sem icostatus Roemer 1852
Sphenodiscus lenticularis Owen 
P lacenticeras placenta Dekay +  sp. 
Parapachydiscus streckeri n. sp.

D uran ia austinensis (Roemer)
Radiolites spp.
?O strea bella Conrad 
O strea plumosa Morton
---------------- glabra
Exogyra ponderosa Roemer

Inoceram us cumminsi Cragin

M icrabacia spp.

Lam na texana Roemer 1852 
Oxyrhina m antelli Agassiz 
Oxodus appendiculatus Agassiz 
Corax heterodon Reuss
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Mendez (northeastern Mexico)

Inoceram us cfr. balticus
----------------  cfr. barabini Morton
----------------  cfr. vanuxemi Meek
■---------------  spp.
?D urania austinensis (Roemer)
----------------  manuelensis Stephenson
Sauvagesia degolyeri S tanton
----------------  belti Stephenson
----------------  coloradensis Stephenson
Tam psia bishopi Stephenson
----------------  chocoyensis Stephenson
Coralliochama cfr. boehmi Bôse
mososaur
fo ram in ifera

Navarro Formation

Nostoceras helicinum (Shum ard)
Nostoceras stantoni H yatt
----------------  var. reto rsus H yatt
----------------  var. prem aturum  H yatt
----------------  var. aberrans H yatt
Oxybeloceras texanum  (Shum ard)
----------------  sp.
T urrilites splendens Shum ard 
Helicoceras navarroensis Shum ard 
Sphenodiscus lenticularis Owen 
Baculites sp.
H am ites sp.
Pachydiscus complexus M. & H.
Eutrephoceras dekayi 
O strea lugubris Conrad (?)
O strea owenana Shum ard 
Cucullaea tip p an a  Conrad 
Pecten a rg en ta ria  Morton
Other fossils are  listed by Shum ard 1862, 9 0 , and by Stephenson 

1923, 9 6 .

Escondido Formation

Sphenodiscus pleurisepta Conrad 
Parapachydiscus sp. aff. colligatus 
Parapachydiscus sp.
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O strea cfr. g labra 
Exogyra costata Say 
gastropods 
foram inifera 
Cassidulus sp.
O ther Escondido fossils are listed by Bôse and Cavins 1928, 10.

T Y P E S  O F  T E X A S  C R E T A C E O U S  F O S S IL S

Some species which occur in the Texas Cretaceous, espe­
cially in the Upper Cretaceous, were described at an early 
date from material discovered outside of Texas. The prin­
cipal describers were Say, Morton, Lea, Conrad, Gabb, Hall, 
Meek, and a few European writers. The earliest geological 
memoirs which dealt with fossils from the Texas Cretaceous 
are R o e m e r ’s  Texas (1849, 77) and Die Kreidebildungen von 
Texas (1852, 78); B. F. S h u m a r d 's  report on fossils col­
lected by the Marcy Expedition up the Red River (1854, 
87), and G. G. S h u m a r d 's  report on fossils collected by the 
Pope Expedition along the Pecos (published at Austin, 1886, 
91); C o n r a d 's  a n d  H a l l ' s  reports in the Mexican Bound­
ary Survey of Emory (1857, 18) ; and M a r c o u 's  Geology of 
North America (1858, 68). There was a period of geo­
logical exploration under the Shumard Survey at Austin, 
which ended with the outbreak of the Civil War; some 
Cretaceous fossils from this period of activity were pub­
lished by S h u m a r d  (88, 89, 90), and by W h i t e  (106).

The next essentially important work on these fossils cen­
tered around the activities of the Dumble Survey and the 
work of H i l l ,  T a f f ,  and C r a g i n  (about 1888-1894). The 
present formational classification, most of the essential fea­
tures of the intra-state correlation, and description of many 
common Cretaceous fossils date from that period. H i l l ' s  
classical work on the Black and Grand Prairies (1901, 57) 
may be said to summarize the stratigraphie and paleonto­
logical results of these investigations on the Texan Creta­
ceous. The Mexican Survey published several works which 
bear on the Texas Cretaceous, particularly BoSE’S mono­
graph on the El Paso section (1910, 8).



A third major period of investigations on the Cretaceous 
(and other) rocks of Texas dates from about 1917 to the 
present time. It centers in part around renewed activities 
of various geological agencies, the Federal survey, the Uni­
versity of Texas, and others, but particularly around the in­
creasingly intensive use of geological methods by oil com­
panies in Texas. This period has produced numerous 
papers on Texas Cretaceous fossils.

The types of Roemer's Kreidebildungen von Texas are in 
the Geological Institute of the University of Bonn, but are 
not segregated and are somewhat difficult to locate. The 
types from Roemer 1888, 80, from Bohm 1898, 7, and from  
L assw itz 1904, 67, are at Breslau. Brief visits and in­
vestigation failed to locate the types from Roemer's other 
papers (79, 81). Two Duck Creek ammonites left in manu­
script by Roemer were later published by L assw itz  (1904, 
67), and one Austin chalk fossil, Inoceramus crenistriatus, 
was published by A iragh i (1904, 12 i). The S c h lü te r  
collection (types of 82, 83), including the type of Inoce­
ramus subquadratus and other fossils from Austin, is at 
Bonn. This and another large collection bought from the 
Krantz establishment by the University of Bonn, were 
apparently collected by Mr. George Stolley of Austin, who 
was likewise the collector of Roemer’s later fossils (79, 80, 
81, and L assw itz  1904, 67). Some Texan fossils at Breslau 
were, however, donated by the Dumble Survey, and bear the 
labels of that survey and the handwriting of Dumble and 
of Streeruwitz (?) .  The types of G iebel (1854, Ա5) were 
not located. Shum ard’s 1860 fossils have not been relo­
cated, but are possibly at the St. Louis Academy of Science 
in storage ; the species refigured by White were apparently 
entirely from drawings. The location of his 1862 fossils 
(90) is unknown to the writer. Some of the Mexican 
Boundary Survey types are in the United States National 
Museum, as the holotype of Pervinquieria leonensis; but 
the type of Ammonites geniculatus is missing. On the 
other hand, some of Conrad's species were based on 
Roemer’s figures (types at Bonn). The types of M arcou
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(1858, 68), all holotypes, are in the British Museum of 
Natural History, South Kensington, to which they were 
transferred from the collections of the Geological Society 
of London.2

The following list includes the principal collections con­
taining types of Texas Cretaceous fossils.

TEX A S

U niversity  of Texas, Austin, B ureau of Economic Geology: Adkins 
1920, 1; Adkins and W inton 1920, 3; Bôse 1919, 9; Bôse 1928, 10;  
Plum m er 1926, 7 4 .

U niversity  of Texas, D epartm ent of Geology: Carsey 1926, 13;  
Cragin 1893, 2 1 ;  Ellisor 1919, 4 1 ;  K niker 1919, 6 2 ;  W hitney 1911, 
111; W hitney 1916, 112.

Texas Christian U niversity, F o rt W orth : Adkins and W inton 1920, 
3; M oreman 1927, 73; Scott 1924, 84.

Baylor University, W aco: H ay 1916, 50.

U N IT E D  ST A T E S E X C E P T  TEX A S

United S tates N ational Museum, W ashington: B erry  1922, 6; Conrad 
1857, 18; Cragin 1906, 2 7 ;  Fontaine 1893, 4 2 ;  Gidley 1913, 4 4 ;  
Hill 1898, 5 8 ;  H y att 1894, 6 0 ;  H y att 1903, 6 1 ;  Stanton 1897, 9 2 ;  
S tanton 1901, 9 3 ;  Vaughan 1903, 1 0 2 ;  W hite 1879, 1 0 4 ( ? )  ; 
W hite 1883, 1 0 6 ( ? ) ;  W hite 1884, 1 0 8 ;  W hite 1888, 1 1 0 ;  Dall 
1907, 120.

Johns Hopkins U niversity, B altim ore: Clark 1893, 14; Clark 1916, 
1 5 ; Hill 1893, 5 6 ;  Shattuck 1903, 8 6 .

Yale U niversity, New H aven: W ieland 1916, 1 1 3 ;  W ieland 1921, 1 1 4 .  
P rinceton  U niversity, P rinceton : A lexander 1927, 4 .
Cushman Laboratory, Sharon: Cushman 1926, 2 9 ;  Cushman 1927, 

3 1 ;  Cushman and W aters 1927, 3 2 .
W alker Museum, Chicago: P lum m er 1926, 7 4 .
St. Louis Academy of Sciences, St. Louis: Shum ard 1860, 8 9 ( ? ) .  
Colorado College, Colorado Springs: Cragin 1894, 22; Cragin 1895 

2 3 ;  Cragin 1900, 2 6 .
U niversity  of California, B erkeley: Bôse 1928, 10.

FO R E IG N

Institu to  Geologico de Mexico, Mexico: Bôse 1910, 8.
B ritish  Museum, N atu ra l H istory, South K ensington: Marcou 1858, 

68; W hite 1888, 110.

2Blake, J .  F ., 1902. L is t of the  types and  figured specim ens recognized by 
C. D. Sherborn , F . G. S., in  the  collection of the  Geological Society of London. 
London, p. 6B.
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Lam bert Collection, P a ris : Lam bert and Thiéry 1924, 66; L am bert
1927, 6 4 .

U niversity of Bonn, Bonn: Roem er 1849, 7 7 ;  Roem er 1852, 7 8 ;  
Schlüter 1887, 8 2 ;  Schlüter 1887, 8 3 ;  Yabe and Shimizu 1923,
1 1 6 .

U niversity of Breslau, B reslau: Bôhm 1898, 7; Lasswitz 1904, 6 7 ;  
Roem er 1888, 8 0 ;  Yabe and Shimizu 1923, 1 1 6 .
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LIST AND DESCRIPTION OF SPECIES 

PLANTS

Phylum THALLOPHYTA 

Class FUNGI

O rder SCHIZOMYCETES (B acteria)

C O C C A C E A E

Gen. indet., sp. indet. (Micrococcus)
B acteria of the Micrococcus group have been reported by Mr. W. B. 

M cC arter from  phosphatic nodules and coprolites in the F ish Bed 
“Conglomerate” of Taff. They are  found in limestone slabs (and in 
shale) w ith agglom erates of pebbles, coprolites, pharyngeal and other 
fish teeth, fish bones, carbonized p lan t rem ains, oysters, ammonites 
and other fossils. (Unpublished MS.)

E a g le  F o r d  (flag m em ber) : Travis County, Bouldin Creek. 
W atte rs P ark , and elsewhere.
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Class ALGAE 
O rder CHARALES 

C H A R A C E A E

C h a ra  b r e w s te r e n s is  GROVES 1925, 4 9 , 12-14, tex t fig. A D K IN S 1927,
2, 33-36. Oôgonia only.
T r in ity  d iv is io n :  Twin City Oil and Gas Com pany’s K okernot 

No. 1 well, n ea r Hovey, B rew ster County, a t 3,375 fee t (type 
locality?), and probably a t other depths in the same well; wells n ea r 
F o rt Stockton (possibly T rin ity  division).

C h a r a  t e x e n s i s  G r o v e s  1925, 4 9 , 12-14, tex t fig. Oogonia only. Same 
type locality.

Position uncertain:

H a ly m e n it e s  sp. UDDEN 1907, 1 0 0 , p. 44.
R a t t le s n a k e  b e d s:  B rew ster County. Coal series: N ear Eagle 

Pass (U dden).

Phylum PTERIDOPHYTA 
Class FILICES 

O rder FILICA LES 

S C H IZ A C E A E  

R u ffo r d ia  g o p p e r t i  (D U N K E R ) SEWARD.

Sphenopteris valdensis ? H eer . F o n t a in e  1893, 4 2 , 263, pl. XXXVI, 
fig. 2. K now lton  1919, 63 , p. 556.
G le n  R o se :  N ear Glen Rose (Identification?).

O rder EQ UISETA LES

E Q U I S E T A C E A E

E q u ise tu m  t e x e n s e  FO N T A IN E  1893, 4 2 , 263, p l .  XXXVI, f ig .  1.
G le n  R o se :  N ear Glen Rose.

Phylum SPERMATOPHYTA 
Class GYMNOSPERMAE 

O rder CYCADALES 

C Y C A D A C E A E

D io o n ite s  b u c h ia n u s  (S C H IM P E R ) F O N T A IN E  1893, 4 2 , 264, pi. 
XXXVI, fig. 5.
G le n  R o se :  N ear Glen Rose.
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D io o n ite s  b u c h ia n u s  var. r a r in e r v is  FONTAINE 1893, 4 2 , 264, p i. 
XXXVI, figs. 3-4.
G le n  R o se : N ear Glen Rose.

D io o n ite s  b u c h ia n u s  var. a n g u s t i fo l iu s  FONTAINE 1893 , 4 2 ,  2 6 5 , p i.
XXXVI, fig. 6.
G le n  R o se :  N ear Glen Rose.

D io o n ite s  d u n k e r ia n u s  (Gopp.). FONTAINE 1893, 4 2 , 265, pl. XXXVI, 
fig. 12; pl. XXXVII, fig. 1.
G le n  R o se :  N ear Glen Rose.

P o d o z a m ite s  a c u t i fo l iu s  FO NTAINE? 1893 , 4 2 , 2 6 6 , p l. X X X V I ,  fig. 7 . 

G le n  R o se :  N ear Glen Rose.

P o d o z a m ite s  sp. FONTAINE 1893, 4 2 , 267, pl. XXXVI, fig. 8.
G le n  R o se :  N ear Glen Rose.

P o d o z a m ite s  la n c e o la tu s  (LlNDLEY AND HUNTON). F . BRAUN. BERRY 
1912, 5; B erry 1922, 6, 159, pl. XXXVI, fig. 2.
W o o d b in e :  Lam ar County (A rth u r’s Bluff of Red R iver).

Z a m ite s  t e n u in e r v is  FONTAINE 1893, 4 2 , 267, pl. XXXVII, figs. 3 —4 ;  
pl. X XXVIII, figs. 1-2.
G le n  R o se :  N ear Glen Rose.

W ilH a m so n ia  t e x a n a  FONTAINE 1893, 4 2 , 278, pl. X LIII, figs. 1—2. 
G le n  R o se :  N ear Glen Rose.

C y c a d e o s p e r m u m  r o tu n d a tu m  FONTAINE 1893 , 4 2 ,  2 7 9 , p i. XLIII,, 
fig. 6.
G le n  R o se :  N ear Glen Rose.

O rder BEN N ETTITA LES

B E N N E T T I T A C E A E

C y c a d e o id e a  b a r t -jo h n s o n i WlELAND M S .

Found about 1921, and described from  m ateria l donated to the 
United S tates N ational Museum by Mr. B a rt Johnson, of Comanche. 
Dr. W ieland w rites th a t th is species has close affinities to certain  
L akota types.

T r in ity  sa n d : N ear Cross P lains (type locality). Types, U. S. 
N at. Mus.

C y c a d e o id e a  b o e s ia n a  WlELAND 1921 , 1 1 4 , p. 8 4 , pis. XI—XII.
B a s a l C r e ta c e o u s  sa n d s to n e s , transgressing  the Pennsylvanian, 

possibly equivalent to higher T rin ity  (U pper A ptian, Bôse) : N eai



B ridgeport, W ise County (type locality ), collected by Dr. E. Bôse 
in 1917. The cycad was found associated w ith much petrified wood. 
Type, Yale U niversity.

C y c a d e o id e a  sp. W ie l a n d  MS. S e l l a r d s , E. H., 1 9 2 7 : Fossil cycad
localities in Texas. Paleont. Soc. Cleveland m eeting____________
------------------------------------------------------------------------------------ P la t e  I, f ig u r e s  1—4

G ille sp ie  sa n d s  (  =  G le n  R o s e ? ) :  About 2 miles south of F red er­
icksburg (type locality; types in Bureau of Economic Geology, col­
lected 1927).

C y c a d e o id e a  u d d e n i WlELAND 1916, 1 1 3 , Vol. II (Taxonom y), p. 113, 
pl. I l l ,  figs. 1-3. U d d e n , J. A., 1908. A cycad from  the U pper 
C retaceous in Maverick County, Texas. Science (n. s .) , 28, 159- 
160. K n o w l t o n  1919, 6 3 , p. 218.
U p so n  clay (Taylor) : Three miles north  and 1.5 miles w est of 

Paloma, Maverick County (type locality) ; collected by Dr. Udden. 
Types, Yale U niversity.

C y c a d e o id e a  ( ? )  sp .

Professor W inton reports having seen a cycad a t  a locality n ea r 
Belton.

Horizon: C o m a n c h e  P e a k  ( ? ) .

O rder CONIFERALES

P IN A C E A E

S u b -fa m ily  A B I E T I N E A E

A b ie t i t e s  lin k i (R O E M E R ) D u NKER. FO N T A IN E  1893, 4 2 , 268, pi.
XXXVII, fig. 2.
G le n  R o se :  N ear Glen Rose.

A b ie î i t e s  fo l io s u s  (FONTAINE) BERRY. KNOWLTON 1919, 6 3 , p. 727 . 

G len  R o se :  N ear Glen Rose.

A b ie t i t e s  sp. FONTAINE 1893, 4 2 , 277 , pl. X LIII, fig. 4.
G le n  R o se :  N ear Glen Rose.

L a r ic o p s is  lo n g ifo l ia  FONTAINE 1893, 42 , 268 , pl. XXXVI, fig. P 

G le n  R o se :  N ear Glen Rose.

P in u s  sp. F o n ta in e  1893, 42 , 2 6 9 , pl. XXXVI, fig. 11.
G len  R o se :  N ear Glen Rose.
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S u b -fa m ily  T A X O D IE A E

S e q u o ia  p a g io p h y llo id e s  FONTAINE 1893, 4 2 , 2 7 6 , pi. XLII, figs. 1—3 a. 
G le n  R o se :  N ear Glen Rose.

S p h e n o le p id iu m  s t e r n b e r g ia n u m  var. d e n s ifo l iu m  FONTAINE 1893, 4 2 ,  
268, pl. XXXVI, fig. 10.
G le n  R o se :  N ear Glen Rose.

S u b -fa m ily  C U P R E S S I N E A E

F r e n e lo p s is  v a r ia n s  FONTAINE 1893, 4 2 , 2 7 3 , pi. XL, figs. 1—2; pl. XLI, 
figs. 1 -3  a.
G le n  R o se :  N ear Glen Rose.

T h u y o x y lo n  a m e r ic a n u m  UNGER 1852, in : ROEMJER, 7 8 , p. 95.
E xact horizon unknown. Knowlton (1919, 6 3 , p. 623) says: 

“ T rin ity? , New B raunfels, Texas.” Roem er says: “K reideschichten 
unm itte lbar aufliegend am Wege von New B raunfels nach A ustin .”

F r e n e lo p s is  h o h e n e g g e r i  (E tt.)  SCHENK. Fo NT AI NE 1893, 4 2 , 275, 
pi. XLVII, figs. 4-4 a.
G le n  R o s e :  N ear Glen Rose.

W id d r in g to n it e s  r a m o su s  (FONTAINE) BERRY. KNOWLTON 1919, 4 2 ,  
p. 651 .

G le n  R o s e :  N ear Glen Rose.

A R A U C A R IA C E A E

T r ib e  B R A C H Y P H Y L L E A E

BRACHYOXYLON H o l l ic k  a n d  J e ff r e y  1909 

B r a c h y o x y lo n  c o m a n c h e n se  TORREY 1923, 1 1 9 , 82 , pl. X III, figs. 44-46. 
G le n  R o se :  One mile south of Cottondale (type locality). 

TELEPHRAGMOXYLON T orrey  1921

T e le p h r a g m o x y lo n  b r a c h y p h y llo id e s  TORREY 1923, 1 1 9 , 86, pl. XIV,
figs. 5 2 -5 5 .

T r in ity  d iv is io n :  Three miles from  W eatherford , on C urtis 
Branch (type locality).

T e le p h r a g m o x y lo n  c o m a n c h e n s e  TORREY 1923, 1 1 9 , 86, pl. XIV, fig. 
56; pl. XV, figs. 57-60.
T r in ity  d iv is io n :  Three miles from  W eatherford , on C urtis 

B ranch (type locality).
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T r ib e  A R A U C A R IE A E

PARACUPRESSINOXYLON H o ld e n  1913 

P a r a c u p r e s s in o x y lo n  t r in it e n s e  TORREY 1923, 1 1 9 , 85, pl. XIV, fig. 51.
T r in ity  d iv is io n :  Three miles from  W eatherford , on C urtis 

B ranch (type locality).

ARAUCARIOXYLON K r a u s  1872 

A r a u c a r io x y lo n  t e x e n s e  TORREY 1923, 1 1 9 , 89, pl. XV, figs. 61-64. 
G le n  R o se :  One mile south of Cottondale (type locality ).

B R A C H Y P H Y L L A C E A E

B r a c h y p h y llu m  t e x e n s e  FONTAINE 1893, 4 2 , 269, pl. XXXVIII, figs. 
3-5; pl. XXXIX, figs. 1-1 a.
G le n  R o s e :  N ear Glen Rose.

B r a c h y p h y llu m  m a c r o c a r p u m  fo r m o su m  BERRY 1 912 , 5 ; BERRY 1 9 2 2 , 
6, 1 6 0 , pl. XXXVI, fig. 1.

W o o d b in e :  Lam ar County (A rth u r’s Bluff).

B r a c h y p h y llu m  p a r c e r a m o s u m  F O N T A IN E  1890, U. S. Geol. Surv., 
Mon. 15, p. 223, pl. CX, fig. 4. K n o w l t o n  1919, 63 , p. 124.
G le n  R o se :  A t Glen Rose.

Position uncertain:

P a g io p h y llu m  d u b iu m  FONTAINE 1893, 42, 271, pl. XXXIX, figs. 2—11. 
G le n  R o se :  N ear Glen Rose.

Class ANGIOSPERMAE

Sub-Class MONOCOTYLEDONES 

O rder ARECALES 

A R E C A C E A E

P a lm o x y lo n  sp. S tev ens  1912. Stevens, N. E., A palm from  the 
U pper Cretaceous of New Jersey. Am. Jour. Sci. (4 ), XXXIV, 
421-436.
A Texan species is recorded on page 436: “ Only last year (1911) 

Brown observed a large silicified root clump in the “ R a t t le s n a k e  
b e d s ”  on the “big bend” of the Rio Grande in Chisos County, Texas.՞' 
This likely re fe rs  to B rew ster County, Texas.
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A T e r t ia r y  species m ay be p u t on record here : Palmoxylon can- 
noni(l) Stevens 1921. Two petrified palms from  in terio r N orth 
America. Am. Jour. Sci., I, 431-433. Locality: H untsville, Texas. 
Dr. W ieland provisionally identified the Texan specimen w ith 
P. cannoni described from  the Denver form ation (Eocene). Speci­
men in B ureau of Economic Geology.

Sub-Class D i c o t y l e d q n a e

M Y R IC A C E A E

M y r ic a  e m a r g in a ia  HEER. BERRY 1922 , 6 , p. 1 6 1 ;  BERRY 1912 , 5 . 

W o o d b in e :  A r th u r ’s B lu ff.

M y r ic a  lo n g a  ( H e e r ) H e e r . B erry  1922, 6 , 161, pl. XXXIX, fig. 5. 
H il l  1901, 57, 314, pl. XXXIX, fig. 7.
W o o d b in e :  A rth u r’s Bluff.

S A L IC A C E A E

S a lix  le s q u e r e u x i  B erry  1922 , 6 , p. 1 6 2  (b ibliography).
W o o d b in e :  A rth u r’s Bluff.

S a lix  d e le ta  L e SQUEREUX. BERRY 1922, 6 , p. 163. HlLL 1901, 5 7 ,  
p. 314.
W o o d b in e :  A rth u r’s Bluff.

S a lix  h a y e s i  LESQUEREUX. HlLL 1901, 5 7 , 316, pl. XXXIX, fig. 6. 
“ W o o d b in e  fo r m a tio n .”

P  op  u lu s  h a r k e r ia n a  LESQUEREUX. BERRY 1912 , 5; BERRY 1922 , 6 , p. 1 6 3 .  

W o o d b in e :  A r th u r ’s B lu ff.

P o p u lu s  sp. H ill 1901, 57 , p. 318 .
W o o d b in e :  Denison (R ham ney’s H ill).

M O R A C E A E

F ic u s  d a p h n o g e n o id e s  ( H e e r ) BERRY 1922 , 6 , 1 6 3 , pl. XXXIX, fig. 1;  
B er ry  1912 , 5 .

W o o d b in e :  A rth u r’s Bluff.

F ic u s  g la s c o e n a  LESQUEREUX. BERRY 1922 , 6 , p. 1 6 4 ;  H lLL 1901 , 5 7 ,  
p. 3 1 4 .

W o o d b in e :  A rth u r’s Bluff.

F ic u s  sp. H il l  1901, 5 7 , p. 317 .
W o o d b in e :  A rth u r’s Bluff.
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P L A T A N A C A E A E

P la ta n u s  la t io r  (LESQUEREUX) KNOWLTON. BERRY 1922 , 6 , p . 1 6 4 .  

W o o d b in e :  A r th u r ’s B lu ff.

P la ta n u s  p r im a e v a  LESQUEREUÎX. HlLL 1901, 5 7 , p. 314 .
W o o d b in e :  A rth u r’s Bluff.

M A G N O L IA C E A E

M a g n o lia  s p e c io s a  HjÊ ER. BERRY 192 2 , 6 , 1 6 5 , pi. XL, fig . 6 ;  BERRY 
1 9 1 2 , 5; H il l  190 1 , 57 , p. 3 1 8 .

W o o d b in e :  A rth u r’s Bluff; Denison (Rham ney’s H ill).

M a g n o lia  la c o e a n a  LESQUEREUX. BERRY 1922 , 6 , p . 1 6 5 .

W o o d b in e :  A rth u r’s Bluff.

M a g n o lia  b o u la y a n a  LESQUEREUX. HlLL 1901, 57 , p. 318 .

W o o d b in e :  Denison (R ham ney’s H ill).

L ir io d e n d r o n  q u e r c ifo l iu m  NEWBERRY. BERRY 192 2 , 6 , 1 6 6 , p l. XXXVI, 
f ig . 3 ;  B er r y  1912 , 5 .

W o o d b in e :  A rth u r’s Bluff.

L ir io d e n d r o n  sn o w i LESQUEREUtX. H lLL 190 1 , 5 7 , p . 3 1 7 .

W o o d b in e :  A rth u r’s Bluff.

L ir io d e n d r o n  p in n a t if id u m  LESQUEREUX. HlLL 1901, 57 , p. 317 . 

W o o d b in e :  A rth u r’s Bluff.

T R O C H O D E N D R A C E A E

T r o c h o d e n d r o id e s  r h o m b o id e u s  (LESQUEREUX) BERRY 1922 , 6 , 1 6 6 ,
pl. XXXVI, fig. 5.
W o o d b in e :  A rth u r’s Bluff.

R A N U N C U L A C E A E  ( ? )

D e w a lq u e a  in s ig n ifo r m is  BERRY 192 2 , 6 , p . 1 6 7 .

W o o d b in e :  A rth u r’s Bluff.

H A M A M E L ID A C E A E

L iq u id a m b a r  in t e g r ifo l iu m  LESQUEREUX. HlLL 1901 , 5 7 , p . 3 1 8 . 

W o o d b in e :  Denison (Rham ney’s H ill).
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C A E S A L P I N A C E A E

P a le o c a s s ia  la u r in e a  LESQUEREUX. BERRY 1922 , 6 , 1 6 7 , p l. X L , fig. 8 ;  
B erry 1912 , 5 .

W o o d b in e :  A rth u r’s Bluff.

P A P I L I O N A C E A E

C o lu te a  p r im o r d ia lis  HEER. BERRY 1922 , 6 , p. 1 6 8 ;  BERRY 191 2 , 5 .  

W o o d b in e :  A rth u r’s B luff.

M IM O S A C E A E

In g a  c r e ta c e a  LESQUEREUX. HlLL 190 1 , 5 7 , 3 1 8 .

W o o d b in e :  Denison (Rham ney’s H ill).

S A P I N D A C E A E

S a p in d u s  m o r r iso n i HEER. BERRY 1922 , 6 , p. 1 6 8 ;  BERRY 1 9 1 2 , 5 ; HlLL 
1 9 0 1 , 5 7 , p. 3 1 7 .

W o o d b in e :  A rth u r’s Bluff.

A N A C A R D A C E A E

R h u s r e d d it ifo r m is  BERRY 1 912 , 5 ; B erry 1922 , 6 , 1 6 9 , p l. X X X V I I ,  
fig . 2.
W o o d b in e :  A rth u r’s Bluff.

R H A M N A C E A E

R h a m n u s t e n a x  LESQUEREUX. BERRY 1922 , 6 , 1 6 9 , p i. X L , fig . 7. 

W o o d b in e :  A rth u r’s B luff.

Z iz y p h u s  la m a r e n s is  BERRY 1912, 5; BERRY 1922, 6, 170 , pl. X X X V I ,  
fig. 4.

W o o d b in e :  A rth u r’s Bluff.

V I T A C E A E

C is s ite s  fo r m o s u s  HEER. BERRY 1922 , 6 , 1 7 0 , pi. X L , fig. 5. 

W o o d b in e :  A rth u r’s B luff.

S T E R C U L I A C E A E

S te r c u l ia  lu g u b r is  LESQUEREUX?. BERRY 191 2 , 5 ; BERRY 1922 , 6 , 1 7 1 ,  
p l. X X X V I , f ig . 6.

W o o d b in e :  A rth u r’s Bluff.
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L A U R A C E A E

B e n z o in  v e n u s tu m  (L ESQ U E RE U X ) K N O W LTO N . BERRY 1922 , 5 ; BERRY 
1 9 2 2 , 6 , 1 7 1 , p l. X X X V I I I , f ig . 2 .

W o o d b in e :  A rth u r’s Bluff.

M a la p o e n n a  f a lc i f o l ia  (LESQUEREÜtX) K N O W LTO N . BERRY 1912, 5;  
B erry 1922, 6, 172 .

W o o d b in e :  A rth u r’s Bluff.

O r e o d a p h n e  a la b a m e n s is  BERRY 1912, 5; BERRY 1922, 6 , 17 2 , pi.
X X X V I I , fig . 1.

W o o d b in e :  A rth u r’s Bluff.

C in n a m o m u m  n e w b e r r y i BERRY 1922 , 6 , 1 7 3 , pl. X X X I X , fig . 3. 

W o o d b in e :  A r th u r ’s  B lu ff .

C in n a m o m u m  m e m b r a n a c e u m  (LESQUEREUX) HOLLICK. BERRY 1922,
6, p. 1 7 4 ; B er ry  1912, 5.

W o o d b in e :  A rth u r’s Bluff.

C in n a m o m u m  h e e r i  LESQUEREUX. HlLL 19 0 1 , 5 7 , 3 1 8 , pl. X X X I X , f ig . 5. 

W o o d b in e :  Denison (R ham ney’s H ill).

C in n a m o m u m  e ll ip so id e u m  SAPORTA AND M ARIO N . HlLL 1901, 5 7 , p. 
31 7 .
W o o d b in e :  Woodbine.

C in n a m o m u m  n. sp. HlLL 1901, 5 7 , p. 3 17 .
W o o d b in e :  Woodbine.

L a u r u s  p lu to n ia  H eer . BERRY 1912, 5; BERRY 1922, 6, 17 4 , pi.
X X X V I I I , f ig . 5 .

W o o d b in e :  A rth u r’s Bluff.

L a u r u s  a n te c e d e n s  LESQ U ER EU X ?. BERRY 1922 , 6 , p .  1 7 5 .

W o o d b in e :  A rth u r’s Bluff.

L a u r u s  p r o te a e fo liu m  LESQUEREUX. HlLL 1 9 0 1 , 5 7 , p. 3 1 8 .  

W o o d b in e :  Denison (R ham ney’s H ill).

L a u r o p h y llu m  m in u s  NEW BERRY. B,ERRY 1912 , 5 ; BERRY 1922 , 6 , p. 1 7 5 .  

W o o d b in e :  A rth u r’s Bluff.

M Y R T A C E A E

E u g e n ia  p r im a e v a  LESQUEREUX. H lL L  1901 , 57 , p. 3 1 7 .  

W o o d b in e :  Woodbine.
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E u c a ly p tu s?  sp . H i l l  1 901 , 57 , p . 3 1 7 .

W o o d b in e : A rth u r’s Bluff.

E u c a ly p tu s  ge in itz i (H EE R ) HEER. BERRY 1912, 5.

W o o d b in e : A rth u r’s Bluff.

M y rton iu m  ge in itz i (H EE R ) BERRY 1922, 6, p . 175 .

W o o d b in e : A rth u r’s Bluff.

A R A L IA C E A E

A r a l ia  w e llin g to n ian a  LESQUEREUX. BERRY 1912 , 5 ; BERRY 192 2 , 6,
176, pl. XXXVII, fig. 3; pl. XX XV III, figs. 3-4.
W o od b in e : A rth u r’s Bluff.

A r a lia  w e llin g to n ian a  var. va u g h an i KNOWLTON, in : H lL L  1901 , 57 , 
3 1 7 .

W o o d b in e : A rth u r’s Bluff.

A r a lia  sa p o r ta n a  LESQUEREUX?. BERRY 1922, 6 , p. 177.

W o o d b in e : A rth u r’s Bluff.

A r a l i a ( ? )  sp. H lL L  1901, 57 , p. 317.
W o od b in e : A rth u r’s Bluff.

C O R N A C E A E

C orn o p h yllu m  v e tu stu m  NEWBERRY. BERRY 1912, 5 ; BERRY 1922, 6,
177.
W o od b in e : A rth u r’s Bluff.

E R IC A C E A E ?

A n d ro m e d a  n o v a e c a e sa ra e  HOLLICK. BERRY 1912, 5 ; BERRY 1922, 6, 
177 , pl. X X X V I I I ,  fig . 1.
W o o d b in e : A rth u r’s Bluff.

A n d ro m e d a  sn ow i LESQUEREUX. BERRY 1912, 5 ; BERRY 1922, 6 , p . 178. 
W o o d b in e : A rth u r’s Bluff.

A n d ro m e d a  p fa ff ia n a  HEER. H lL L  1901 , 5 7 , p  3 1 7 .

W o o d b in e : Woodbine.

E B E N A C E A E

D io sp y ro s  p r im a e v a  HEER. BERRY 1922, 6, 178 , p l. X X X I X ,  fig. 2 ; 
H i l l  1901, 57 , 317 , pl. X X X I X ,  fig . 3.

W o o db in e : A rth u r’s Bluff; Woodbine.
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D io sp y ro s  s te e n s tr u p i?  HEER. H lL L  1901, 57 , 3 1 8 , pl. X X X I X ,  fig. 1. 

W o o d b in e : Denison (R ham ney’s H ill).

C A P R IF O L IA C E A E

V ib u rn u m  ro b u stu m  LESQUEREUX. BERRY 1912, 5 ; BERRY 1922, 6 , 179 , 
pl. X X X I X ,  % .  4; H i l l  1901, 57 , p. 317 .

W o o d b in e : A rth u r’s Bluff.

Position uncertain :

C arp o lith u s  sp. 1. BERRY 1922, 6. p. 179 .

W o o d b in e : A rth u r’s Bluff.

C arp o lith u s sp. 2. BERRY 1922, 6 , p. 180 .

W o od b in e : A rth u r’s Bluff.

C arp o lith u s  sp. 3. BERRY 1922, 6 , p. 180 .

W o od b in e : A rth u r’s Bluff.

C arp o lith u s  h arv ey i FONTAINE 1 893 , 4 2 , 2 7 8 , pl. X L I I I ,  f ig . 3.

G len  R o se : Glen Rose.

C arp o lith u s  o b o v a tu s  FONTAINE 1 893 , 4 2 , 2 7 8 , p i. X L I I I ,  f ig . 5.

G len  R o se : N ear Glen Rose.

L in d e r a  v e n u sta  LESQUEREUX. H lL L  1901, 57 , 317, pl. X X X I X ,  fig . 2. 

W o o d b in e : A rth u r’s Bluff.

P h y llite s  a r isto lo c h ia e fo rm is  LESQUEREUjX?. H lL L  1901, 57 , p. 317 . 

W o o d b in e : Woodbine.

P h y llite s  rh om b oid eu s LESQUEREUX. H lL L  1901, 57 , p . 317 .

W o o d b in e : A rth u r’s Bluff.

S a b i  sp.? H i l l  1901, 57 , p. 3 18 .

W o o d b in e : Denison (Rham ney’s H ill).

T r ic a ly c i t e s  p a p y r a c e u s  NEWBERRY. 5 e RRY 1912, 5 ;  BERRY 1922, 6 , 
17 9 , pi. X L ,  fig . 9.

W o od b in e : A rth u r’s Bluff.

W i n t o n  1 925 , 115 , has recorded some undeterm ined W oodbine 
p lan ts from  a D enton County locality.

Taxonomic position unknown:

P o ro c y s tis  g lo b u la r is  (G lE B E L ) 1853______________ P la te  I, f ig u re s  9 —10

Giebel, C. G., B eitrag  zur Palâontologie des Texanischen Kreide- 
gebirges. N aturw iss. V erein fü r  Sachsen und Thüringen in Halle,
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Jahresber. f. 1852, 5, 358-375 (p. 375), Taf. 7, fig. 3a, Berlin, 
1853 (Siphonia globularis, considered an a lg a). Hill, R. T., 1890, 
Occurrence of Goniolina in the Comanche Series of the Texas C reta­
ceous. Am. Jour. Sci. (3 ), XL, 64-65 (as a f ru it ) .  Hill, R. T., 1893, 
Inv. pal. T rin ity  division. Proc. Biol. Soc. W ash., Vol. V III, 39-40, 
pl. I, figs. 1 a -d  (as Araucarites wardi Hill, a coniferous f ru it ) .  
Cragin, F. W., 1893, 21, 165, pl. XXIV, figs. 2 -6  (as bryozoon, 
Porocystis). Rauff, H., 1895, Über Porocystis pruniformis C ragin 
( =  Araucarites wardi H ill) aus dem Kreide in Texas. N. Jah rb ., I, 
p. 2, (lit. in footnote, p. 4; good figures). Jarvis, May М., 1905, 
On the fossil genus Porocystis Cragin. Biol. Bull., 9, 338-390, 6 tex t 
figs. Bohm, Joh., 1912, L iterarische Bem erkung über Porocystis 
pruniformis Cragin. Centr. f. Min., 1912, 86-87. Udden, J. A., 1907, 
Univ. Texas Bull. 24-, pp. 31, 32, 37.

This genus has been referred  to various groups, m ainly plants. 
Dr. Udden suggests its  resemblance to Receptaculites. G len  R o se : 
Cibolo Creek and (or) nea r New B raunfels (type locality) ; widely 
d istribu ted  in C entral and W est Texas; F in lay  M ountains; Solitario. 
There is probably m ore than  one species.

ANIMALS

Phylum PROTOZOA

Class FORAMINIFERA
The more recent Texan records are listed here, following 

the classification of C u s h m a n  1926, 3 0 .  Cushman’s gen­
eral treatise on Foraminifera4 gives full diagnoses and sepa­
rations of families and genera.

S A C C A M M IN ID A E

P ro te o n in a  d ifflu g ifo rm is (H. B . BRADY). CUSHM AN AND WATERS 1927,
32, 82, pl. X, fig. 1.
N a v a rr o : N ear Richland.

R E O P H A C ID A E

R e o p h ax  te x a n a  CUSHM AN AND WATERS 1927, 32 , 82, pl. X, fig. 2. 
N a v a rr o : E ast of Richland (type locality ).

A M M O D IS C ID A E

A m m o d iscu s in c ertu s  (D’ORBIGNY). PLUM MER 1927, 74 , p. 64.
T a y lo r ; N a v a rro .

^Cushman, Joseph A., 1928. Foraminifera, their classification and economic use. 
400 pp., 59 pis. Sharon, Mass.
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L IT U O L ID A E

H a p lo p h ra g m o id es  c a lc u la  CUSHM AN AND WATERS 1927, 32, 83 , pl. X , 
figs. 5 a-b .
N a v a rr o : N ear Quinlan, H un t County (type locality).

H a p lo p h ra g m o id es  e x c a v a ta  CUSHM AN AND W ATERS 1927, 32 , 82 , 
pl. X, figs. 3 a-b .
N a v a rr o : N ear Quinlan, H unt County (type locality ).

H a p lo p h ra g m o id es  g la b r a  CUSHM AN AND WATERS 1927, 32, 8 3 , p l. X , 
figs. 6 a-b .
N a v a rr o : H unt County (type locality ).

H a p lo p h ra g m o id es  ru g o sa  CUSHM AN AND WATERS 1927, 32, 83 , pl. X , 
figs. 4 a-b .
N a v a rr o : E ast of Richland (type locality ).

F la b e lla m m in a  a le x a n d e r i CUSHM AN 1928, Contr. Cushm. Lab. Foram . 
Res., Vol. IV, pt. 1, no. 54, p. 1, pl. I, figs. 3-4. A l e x a n d e r  1928, 
Jour. Pal., Vol. II, no. 1, p. 44, figs, 1-2.

U p p e r  G o o d lan d  of F o rt W orth reg ion: T a rran t County, m arl 
seam a t road level, Stove Foundry  road, 6 miles w est of F o rt W orth 
(type locality; holotype Cushman Collection No. 7061). Only in 
upper one-third of the Goodland form ation, most abundan t n ear the 
middle of its stratig raph ie range and less common tow ard the upper 
and low er lim its; and in one exposure of the upperm ost Kiamichi 
(M ustang Creek, no rthern  Johnson County) according to A lexander.

T E X T U L A R I D A E

“ N o d o sa r ia ”  te x a n a  CONRAD 1857, 18, 159, pl. XIV, f ig s . 4 a—C. BoSE 
1910, 8, 177, pl. XXXV, f ig s . 4-6, 9; pi. XLV, f ig . 3. C h r i s t n e r  a n d  
W h e e l e r  1918, Univ. Texas Bull. 1819, pl. V III. A d k i n s  a n d  
W i n t o n  1920, 3, 76, pl. XXL A d k i n s  1920, 1, 145, pl. XI, f ig . 2. 
W i n t o n  1925, 115, pl. XV, f ig . 4.
T est consists of a linear, stra igh t or slightly curved, single (in 

la te r  stages) series of overlapping cham bers, w ith the ap ertu re  of 
each cham ber p ro jecting  into the nex t as a slightly pyriform  pro­
trusion, resu lting  in a sag itta l profile of the cavity. Shell finely 
arenaceous, apparen tly  w ith calcareous cem ent; no coarse g rains or 
inclusions. A pertu re a set of term inal m ultiple perforations, varying 
in num ber b u t th is varia tion  relatively  independent of the stage of 
growth. In itia l stage unknown. E xternally  the species has some 
resem blance to Cribrogenerina Schubert; Mrs. P lum m er suggests a
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resemblance to Haplostiche Reuss depending on the labyrinthic char­
acter of the chambers. There are several species in the Texas 
Comanchean. I ts  reference to the Textularidae is quite uncertain. 

T r in ity : Solitario.
F r e d e r ic k sb u rg : N ear Austin.
G o o d lan d : N ear F o rt W orth.
W en o: N orth-central Texas; no rthern  Trans-Pecos Texas.
D el R io : South-central Texas; southern Trans-Pecos Texas.

T e x tu la r ia  co n ica  D’ORBIGNY. CARSEY 1926 , 13, 2 3 , p l. V II, fig . 1. 

D el R io : W ash ita  d iv is io n .

T e x tu la r ia  c o s ta ta  CARSEY 1 9 2 6 ,5 13, 2 6 , p l. I, fig . 4 .

N a v a rr o : ( ?  =  Guembelina eco la ta ).

T e x tu la r ia  g lo h u lo sa  EHRENBERG. PLUM MER 1 927 , 7 4 , p . 3 7 , ( N a ­
v a r r o ) ;  C a r s e y  1 926 , 13, 2 5 , p l. V, f ig s .  2 a-b .
G u lf  S e r ie s . ( ?  =  Guem belina globosa).

T e x tu la r ia  g lc b ife r a  REU SS. CARSEY 1926 , 13, 2 5 -2 6 .

T a y lo r ; N av arro .

T e x tu la r ia  r io e n sis  CARSEY 1926 , 13, 2 4 , p l. VII, f ig . 2.

D el R io ; W ash ita .

T e x tu la r ia  se m ico m p lan a ta  CARSEY 1926, 13, 25, pl. I l l ,  fig. 4.
T a y lo r ; N av arro .

T e x tu la r ia  w ash ite n sis  CARSEY 1926 , 13, 2 4 , p l. VII, f ig . 6.

D el R io .

V E R N E U IL IN ID A E

C lav u lin a  t r iq u e tr a  (R E U S S ) . PLUM MER 1927 , 74 , 3 6 ;  MARTINOTTI 
192 5 , 69, 1 7 6 , pl. VI.
N a v a rro .

G a u d ry in a  b u lle tta  CARSEY 1 926 , 13, 2 8 , p l. IV, f ig . 4 ;  PLUMMER 
1 9 2 7 , 74 , 3 6 - 3 7 .

T a y lo r ; N a v a rro .

G a u d ry in a  filifo rm is  B e r t h e l i n . C a r s e y  192 6 , 13, 2 8 , p i. VII, f ig . 7 ;  
M o r e m a n  1 9 2 7 , 73 , 9 9 , p l. XVI, f ig . 8 .

D el R io ; E a g le  F o r d : Six miles northw est of Irving.

5Type localities of the species described in this bulletin are not recorded by 
the author.
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G a u d ry in a  p u p o id e s  D’ORBIGNY. CARSEY 1926 , 13, 2 7 , p l. IV, f ig . 5 ;  
P lu m m e r  1927 , 7 4 , p . 3 6 .

T a y lo r ; N a v a rro .

T r i ta x ia  t r ic a r in a ta  (R E U S S ) . CARSEY 1926, 13, 27, pl. VI, figs. 4 a-b . 
D el R io ; T a y lo r ;  N a v a rro .

O P H T H A L M ID IID A E

C o rn u sp ira  c a r in a ta  (C O STA ). P l u m m ,ER 1927 , 7 4 , 1 6 0 , p l. XII, f ig . 9. 

N a  v a r  г о : ( T exas ).

M IL IO L ID A E

M ilio lin a  sp . CARSEY 1926 , 13, 5 1 , p l. V III, fig . 5.

(M a s s i l in a ? )  E d w a rd s .

Q u in q u elo cu lin a  ro tu n d a  CARSEY 192 6 , 13, 5 0 , p l. I, figs. 3 a —b. 

N av arro .

Q u in q u elo cu lin a  s te ll ig e ra  SCHLUMBERGER. MOREMAN 1927, 73 , 100, pi. 
XVI, figs. 11-12.
E a g le  F o r d : Six miles northw est of Irving.

T R O C H A M M IN ID A E

T ro ch am m in a  d iag o n is  ( C a r s e y ) 1926, 13, 22, pl. I l l ,  fig. 1 (Haplo­
phragmoides). C u s h m a n  a n d  W a t e r s  1927, 32 , 83, pl. X, figs.
7 a-c.
T a y lo r ; N a v a rro ; and in well cores a t Mexia.

T ro ch am m in a  g y ro id e s  CUSHM AN AND WATERS 1927, 32 , 84, pl. X, 
figs. 8 a-b .
N a v a rr o : E ast of Richland.

T ro c h am m in a  te x a n a  CUSHM AN AND WATERS 1927, 32 , 85, pl. XI, 
figs. 8 a-c.
N a v a rr o : N ear Quinlan, H unt County (type locality).

O R B IT O L IN ID A E

O rb ito lin a  te x a n a  ( R o e m e r ) 185 2 , 7 8 , 8 6 , pi. X, figs. 7 a—d. H lLL 
1 893 , 55, 2 0 , pl. I, figs. 2 , 2 a-d  (Patellina). C a r s e y  192 6 , 13, 2 2 , 
pi. 6, figs. 6 a-c.
G len  R o se : New B raunfels-Fredericksburg road a t  W asp Creek 

east of Guadalupe River, and upper p a rt of Pedernales R iver w ith
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Natica praegrandis (type localities); T ravis County; C entral Texas; 
southern Trans-Pecos Texas.

O rb ito lin a  w aln u ten sis  C a r s e y  192 6 , 13, 2 3 , p i. V II, f ig s .  11  a —b ;  
p l . V III , fig*. 3.

W a ln u t: N ear Austin.
O rb ito lin a  w hitney i CARSEY 1926 , 13, 2 2 , p l. V I, f ig s .  9 a--b.

G len  R o se .

V aughan6 sta tes th a t the species re fe rred  to Orbitolina from  the 
Lower Cretaceous of Texas also need restudy. “I have had several 
th in  sections prepared  of the Texas species. They belong to genera 
d ifferent from  those of the T ertia ry  species (Vaughan 1 9 2 3 , Studies 
of la rger T ertia ry  fo ram in ifera from  tropical and subtropical 
Am erica, N at. Acad. Sci., Proc., Vol. IX , p. 2 5 4 )  and appear to 
represen t a t least two distinct genera.”

L A G E N ID A E

C r is te lla r ia  tu rb in a ta  PLUM MER 1927, 74, p. 94.

“ C re ta c e o u s .”

C r is te lla r ia  d e g o ly e r i PLUMMER 1927, 74, p. 98.

Texas: C re ta c e o u s .

C r is te l la r ia  sc itu la  BERTH ELIN ( ? ) .  PLUM MER 1927 , 74, p . 1 0 0 . 

N av arro .

C r is te l la r ia  e a r la n d i PLUMMER ( ? ) .  PLUM MER 1927, 74, p. 104.
T a y lo r .

C r is te l la r ia  g ib b a  D’ORBIGNY. CARSEY 1926, 13, 37, pl. V , fig s. 4 a -b . 
A u stin  ch a lk ; T a y lo r ; N a v a rro .

C r is te l la r ia  ro tu la ta  LAMARCK. CARSEY 1926 , 13, 3 9 , p l. V I, f ig . 2 . 
T a y lo r .

C r is te l la r ia  sp . CARSEY.

Cristellaria lineara C a r s e y  1926  (n o t  R e u s s  1 8 6 2 ) 13, 36 , p l. I I , 
f ig . 3.

N a v a rro .

C r is te l la r ia  re n ifo rm is  D’ORBIGNY. CARSEY 1926, 13, 3 7 , p l. I l l ,  f ig . 2. 
A u st in  ch a lk ; T a y lo r ; N a v a rro .

C r is te l la r ia  w ash ite n sis  CARSEY 1926 , 13, 3 8 , p l. V II, f ig . 9.

D el R io .

6Vaughan, T. W., 1928. Species of large arenaceous and orbitoidal foram inifera 
from the Tertiary deposits of Jamaica. Jour. Pal., Vol. I, no. 4, 277-298 (page 282).
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C r is te l la r ia  n a v a rro e n s is  PLUM M ER 1927, 7 4 , 39—40, 97, fig. 4 (o n  
page 40).
N a v a rro .

R o b u lu s  c u ltr a tu s  M o n t f o r t . C a r s e y  1926, 13, 38, pi. VI, fig. 3 
(Cristellaria). M o r e m a n  1927, 73 , 99, pl. XVI, figs. 6-7.
E a g le  F o rd , 6 miles northw est of Irv ing ; T a y lo r ; N a v a rro .

Cushm an7 proposes th a t if the nam e Cristellaria be abandoned, 
it  should be replaced by Lenticulina Lam arck 1804, whose genotype 
L . rotula Lam arck, preserved in the D efranee collection a t Caen 
and examined by Cushman, w as collected from  the w hite chalk a t 
Meudon, ju s t outside Paris. He suggests8 th a t Robulus M ontfort 
1808 (genotype: R. cultratus) be retained for C ristellarias having a 
rad ia te  apertu re  and in addition a rounded opening below the apex 
in the ap ertu ra l face.

M a rg in u lin a  re g u la r is  D’ORBIGNY. PLUMMER 1927, 74 , p. 107. 
C re ta c e o u s : Texas.

F ro n d ic u la r ia  a la t a  D’ORBIGNY. CARSEY 1 9 2 6 , 13, 4 0 , p l. II, f ig . 1 . 
M o r e m a n  192 7 , 73 , 9 9 , p l. XVI, f ig . 3.

E a g le  F o rd , 2 miles north  of H ebron; N a v a rro .

F r o n d ic u la r ia  c h r istn e ri CARSEY 1926, 13, 41, pl. VI, fig. 7.
A u stin  ch a lk ; T a y lo r .

F r o n d ic u la r ia  h eb ro n en sis  MOREMAN 1927, 7 3 , 99, pl. XVI, fig . 1. 
E a g le  F o r d : Six miles north  of Hebron (type locality).

F r o n d ic u la r ia  p r o je c ta  CARSEY 1926, 13, 41, pl. VI, fig. 5.
T a y lo r .

F r o n d ic u la r ia  r e t ic u la ta  R EU SS. PLUM MER 1927, 74 , 39, 172, p l. II,, 
fig. 5.
N a v a rro .

F r o n d ic u la r ia  a r c h ia c ia n a  var. s t r ig i l la t a  BAGG. PLUMMER 1927, 74 . 
115.
U p p e r  C re ta c e o u s : Texas.

F r o n d ic u la r ia  in te rp u n c ta ta  VON DER MARCK. PLUMMER 1927, 74, 
p . 1 2 0 .

T a y lo r : Texas.

L a g e n a  h isp id a  R EU SS. CARSEY 192 6 , 13, 3 0 , p l. IV , f ig . 8 .

N a v a rro .

7Cushman, J . A., 1927, Contr. Cushm. Lab. Foram. Res., I ll, pt. 3, no. 45, 142. 
8Cushman, J . A., 1927, Contr. Cushm. Lab. Foram. Res., I ll, pt. 4, no. 50, 169.
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L a g e n a  in c id e n ta  CARSEY 1926 , 13, 3 0 , p l. IV, f ig . 1 2 .

T a y lo r .

L a g e n a  su lc a ta  WALKER AND JACOB. CARSEY 1 926 , 13, 3 1 , p l. VII, 
fig. 4.
D el R io.

N o d o sa r ia  a l te r n a ta  CARSEY 1926 , 13, 3 5 , p l. IV, f ig . 7.

T a y lo r .

N o d o sa r ia  com m un is D’ORBIGNY. CARSEY 1926, 13, 34, pl. V II, fig. 5. 
M o r e m a n  1927, 73 , 99, pl. XVI, fig. 5.
D el R io ; E a g le  F o rd , 6 miles norw est of Irv ing ; T a y lo r ;  N a v a rro .

N o d o sa r ia  c o n so b rin a  D’ORBIGNY. CARSEY 1926 , 13, 3 2 , p l. II, f ig . 5. 

T a y lo r ; N av arro .

N o d o sa r ia  fa rc im e n  SOLDANI. CARSEY 1926, 13, 34, pl. IV, fig. 11. 
T a y lo r .

N o d o sa r ia  filifo rm is  D’ ORBIGNY. CARSEY 192 6 , 13, 3 3 , p l. VII, f ig . 8. 

D el R io ; N av arro .

N o d o sa r ia  sp . CARSEY.
Nodosaria fragilis C a r s e y  1926  (n o t  D e f r a n c e  1 8 2 5 ) ,  13, 3 5 , 

pl. IV, fig. 1.
D el R io ; T a y lo r ; N av arro .

N o d o sa r ia  in tr a se g m a  CARSEY 1926 , 13, 3 3 , p i. 4 , f ig . 1 0 .

T a y lo r .

N o d o sa r ia  la e v ig a ta  NlLSSON. CARSEY 1926, 13, 31, pl. IV, fig. 1.
T a y lo r ;  N a v a rro . ( =  Glandulina. )

N o d o sa r ia  la r v a  CARSEY 1926 , 13, 3 1 , p l. II, f ig . 2 .

N a v a rro . ( ? = N odosaria  radicula.)

N o d o sa r ia  m a r ia  CARSEY 1926 , 13, 3 4 , p l. IV, f ig . 6.

T a y lo r .

N o d o sa r ia  o b liq u a  LIN N A EU S. CARSEY 192 6 , 13, 3 5 , p l. II, f ig . 6.

D el R io ; N a v a rro .

N o d o sa r ia  v e r te b ra lis  BATSCH. PLUMMER 1927, 7 4 , p. 89.
N a v a rro .

N o d o sa r ia  v e r te b ra lis  BATSCH v a r .  a u st in e n s is  CARSEY 192 6 , 13, 3 1 , 
pl. VII, fig. 12.
A u stin  c h a lk ; T a y lo r .



N o d o sa r ia  affin is D’ ORBIGNY. PLUMMER 192 7 , 74 , p . 9 0 .

T a y lo r ; N a v a rro .

N o d o sa r ia  sa g r in e n s is  BAGG. PLUMMER 1927, 74 , p . 8 6 .

N a v a rro .

N o d o sa r ia  sp in u lo sa  MONTAGU. PLUM M ER 192 7 , 7 4 , p . 8 5 .

N a v a rro .

N o d o sa r ia  sp in e sc e n s (R E U S S ) . PLUMMER 192 7 , 74 , p . 8 4 .

T a y lo r ; N a v a rro .

N o d o sa r ia  ra d ic u la  (L IN N A E U S ). PLUM MER 1927 , 7 4 , p . 7 8 .

N a v a rro .

N o d o sa r ia  lo n g isc a ta  D’ORBIGNY. PLUM M ER 1 927 , 7 4 , p . 8 2 . 

C re ta c e o u s .

N o d o sa r ia  g r a n t i  PLUM MER 1 927 , 7 4 , 8 3 , p l. V, f ig s .  9 a —d.

T a y lo r ;  N a v a rro .

V a g in u lin a  g ra c il is  PLUM MER v a r .  c re ta c e a  PLUM MER 1 927 , 7 4 , 1 7 2 , 
pl. II, fig. 8.
N a v a r r o : Six miles no rth  15° east of Cam eron (type locality ).

V a g in u lin a  s im o n d si CARSEY 1 9 2 6 , 13, 4 0 , p l. II, f ig . 4 . MOREMAN 
1 9 2 7 , 73 , 9 8 , p l. XVI, f ig . 1.

E a g le  F o rd , 2 miles north  of H ebron; N a v a rro .

V a g in u lin a  w eb b e rv ille n sis  CARSEY 1926, 13, 39, pl. II, fig. 7. P LU M ­
MER 1927, 7 4 , 172, pl. II, fig. 7. M o r e m a n  1927, 73 , 98, pl. XVI, 
fig. 2.
E a g le  F o rd , 2 miles n o rth  of H ebron; N a v a rro , clay p it south of 

Corsicana.

P O L Y M O R P H IN ID A E

P o ly m o rp h in a  com m un is D’ORBIGNY. CARSEY 1 926 , 13, 4 2 , p l. I, f ig . 5. 
P l u m m e r  1 9 2 7 , 74 , p . 1 2 4 .

N a v a rro . ( =  G uttulina. )

N O N IO N ID A E

N on ion  sc a p h a  (F lT C H E L  AND M O L L ). CARSEY 1926 , 13, 4 9 , p l. I, f ig s .  
2 a - c .

(Nonionina). N av arro .

N on ion  tu rg id a  (W ILLIA M SO N ). PLUM MER 192 7 , 7 4 . 1 5 9 , p l. XII, 
f ig s .  6 a - c ,  7 a - b  (Nonionina).
U p p e r  N a v a rro .
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H E T E R O H E L IC ID A E

B o liv in ita  p la n a ta  C'u s h m a n  1927 , 31 , 1 1 5 , p i. XXIII, f ig s .  9 a - b .

P e c a n  G ap  ch a lk : One and eight-tenths miles n o rtheast of Rock­
wall (holotype).

G u e m b e lin a  co n cin n a  R e U S S ( ? ) .  THOMAS AND R lC E  1927, 98 , f ig . 6. 

A u stin  ch alk .

G u e m b e lin a  d e c u rre n s CHAPMAN. THOMAS AND R lC E  1927, 98 , fig . 9. 
T a y lo r .

G u e m b e lin a  g lo b ife ra  (R E U S S ) . THOMAS AND R lC E  1927, 9 8 , fig. 4. 
C a r s e y  1926, 13, p. 25.
A u stin  ch a lk : No locality stated.

G u e m b e lin a  g lo b u lo sa  (EH R EN BER G ). C’USHMAN 1926 , 30 , 6 1 , p l. X III, 
f ig . 3 . M o r e m a n  1927 , 73 , 9 9 , p l. XVI, f ig . 1 0 .

E a g le  F o rd , 6 miles northw est of Irv ing; U p p e r  C re ta c e o u s .

G u em b elin a  c f .  g lo b u lo sa  WOODWARD AND THOMAS (n o t  EH RENBERG ).
T h o m a s  a n d  Rice 1927, 98 , fig. 2.
E a g le  F o rd .

G u e m b e lin a  s t r ia t a  (R E U S S ) . THOMAS AND R lC E  192 7 , 98 , fig . 12 . 

N av arro .

V e n tila b re lla  spp. C u s h m a n  1928, Contr. C u sh m . Lab. Foram . Res., 
Vol. IV, pt. 1, no. 54, p. 3.
T a y lo r : “ Species of Ventilabrella occur often in g rea t num bers 

in certain  horizons of the Taylor m arl of Texas” ; Mendez shale in 
northeast Mexico.
P la n o g lo b u lin a  ac e rv u lin o id es  (EG G ER ). CUSHM AN 1926, 30 , 61, pi. 

X III, fig. 5. T h o m a s  a n d  R ic e  1927, 98, fig. 8. C u s h m a n  1926, 
Contr. Cushm. Lab. Foram . R e s .,  II, 17, pl. II, fig. 5. (Pseudotextu- 
laria)
T a y lo r .

P se u d o te x tu la r ia  f r a c t ic o s a  (EG G ER ). THOMAS AND R lC E  1927, 98 , 
f ig . 1 1 .
N av arro .

P se u d o te x tu la r ia  a PLUM MER 1927 , 74 , 1 7 2 , p l. II, f ig . 3.
N a v a rr o : Six miles south 15° east of Cameron.

P se u d o te x tu la r ia  b PLUM MER 1927, 74 , 172, pl. II, fig. 2. 
N a v a rr o : Same locality.
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P se u d o te x tu la r ia  с PLUM M ER 1927 , 74 , 1 7 2 , p l. II, f ig . 3.
N a v a rr o : Same locality.

P se u d o te x tu la r ia  d PLUM MER 192 7 , 7 4 , 1 7 2 , p l. II, fig. 3.
N a v a r r o : Same locality.

P se u d o u v ig e r in a  p lu m m erae  CUSHM AN 1927* 31 , 1 1 5 , p l. XXIII, f ig s .
8 a-b.
P e c a n  G ap  c h a lk : One and eigh t-ten ths miles no rth east of Rock­

wall (holotype).

S p iro p le c to id e s  ro su la  (EH R EN BER G ). CUSHM AN 1927, Contr. Cushm. 
Lab. Foram . Res., II, pt. 4, no. 33, p. 78. “ U p p e r  C re ta c e o u s  of 
Texas.” C u s h m a n  1927, 3 1 , 114, pi. 23, figs. 6-7.
P e c a n  G ap  c h a lk : One and one-eighth miles no rtheast of Rock­

wall.

B U L IM IN ID A E

B o liv in a  c la v a ta  CUSHM AN 1927 , 2 9 , 8 7 , p l. XII, f ig s .  5 a —b.

T a y lo r :  Clay p it of Dallas Brick Company, one-half mile w est 
of M esquite (holotype).

N a v a rr o : Lim estone and N avarro counties.

B o liv in a  d e c u rre n s  (EH R EN BER G ). CUSHM AN 1927, 2 9 , 88, pl. XII, 
fig. 4.
N a v a rr o : E ast of Richland.

B o liv in a  ge m m a CUSHM AN 192 7 , 2 9 , 8 7 , p l. XII, f ig s .  3 a —b.

N a v a rro  (and B ro w n sto w n  m arl of A rkansas).

B o liv in a  la t t ic e a  CARSEY 1926 , 13, 2 7 , p l. IV, f ig . 9.

T a y lo r . (? =  Bolivinoides decorata Cushman.)

B o liv in a  in c r a s s a ta  R EU SS. CUSHM AN 192 7 , 29 , 8 6 , pl. XII, figs. 1 a-b. 
A n n o n a c h a lk : Ten miles east of Dekalb, Bowie County.
N a v a rr o : N orthw est of A nnona and east of Richland.

B o liv in a  te g u la ta  REU SS. CUSHM AN 1927 , 2 9 , 8 6 , p l. XII, f ig . 2 .

T a y lo r : Clay p it of Dallas Brick Company, one-half mile w est of 
M esquite.

N a v a rr o : One-half mile south of Kemp.

B o liv in a  w a te r s i  CUSHM AN 192 7 , 29 , 8 8 , p l. XII, f ig . 6.
N a v a rr o : E ast o f Richland (holotype).

B o liv in o id e s  d e c o ra ta  ( JO N E S ). CUSH M AN 1927 , 29 , 8 9 , pl. XII, fig. 9. 

A u stin  c h a lk : Ten miles no rth  by east of Dekalb, Bowie County.



T a y lo r : F our miles southw est of T aylor; 1.8 miles northw est of 
Annona.

B o liv in o id e s  d e c o ra ta  v a r .  d e lic a tu la  CUSHM AN 1927 , 29, 9 0 , p l. XII, 
fig. 8.
U p p e r T a y lo r ; N av arro .

B u lim in a  sp . C’ARSEY.
Bulimina compressa C a r s e y  1926  (n o t B a il e y  1 8 5 1 ) ,  13, 2 9 , p l. IV, 

f ig . 1 4 .

T a y lo r .

B u lim in a  p u p o id es D’ORBIGNY. CARSEY 1926, 13, 29, pl. IV, fig. 3. 
P l u m m e r  1927, 74, 37, 172, pl. II, fig. 11.
T a y lo r ; N a v a rro , clay p it south of Corsicana.

B u lim in a  a c u le a ta  D’ORBIGNY. PLUMMER 1927 , 74 , p . 7 4 .

N a v a rro .

B u lim in e lla  sp. PLUM M ER 1927, 7 4 , p. 37.
U p p e r  N av arro .

V irg u lin a  sp. P l u m m e r  1927, 74 , p. 37.
U p p e r  N av arro .

B o liv in a  p la it a  C a r s e y  1926, 13, 26, pl. IV, fig. 2 (Bolivina) ; P LU M ­
MER 1927, 74, pp. 36-37; C u s h m a n  1927, 29, 89, pl. X II, figs. 
7 a-b.
T a y lo r ; N av arro .

Cushman (Contr. Cushm. Lab. Foram . Res., I, 3, 214) sta tes th a t 
species w ith term inal apertu re  should be called Loxostomum, and th a t 
Proroporus and Bolivina a re  synonyms.

U v ig e r in a  t e n u is t r ia ta  R E U SS. CARSEY 1926, 13, 42, pl. I, fig. 1. 
N a v a rro .

S ip K o g e n er in a  e le g a n tu la  PLUM MER 1927, 7 4 , 126, p l. V III, f ig s .  1 a-C . 

T a y lo r ; N a v a rro .

S ip h o g e n e r in a  p lu m m eri CUSHM AN 1926, Contr. Cushm. Lab. Foram . 
Res., II, pt. 1, 15, pl. I, figs. 7 a-c.
U p p e r  N a v a rro : Six and one-half miles north  of Cam eron (holo- 

t y p e ) .
N a v a r r o : One-half mile south of Kemp.

E L L I P S O I D  IN ID A E

P le u ro sto m e lla  su b n o d o sa  (R E U S S ) . CUSHM AN 1927, Contr. C u sh m . 
Lab. Foram . R e s . ,  I l l ,  pt. 2, 131.
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N a v a rro : Branch of Kickapoo Creek, 1.8 miles northw est o f 
Annona and 1 ,2 0 0  fee t south of public road.

P e c a n  G ap  c h a lk : Greenville-W olfe City road, 5.1 miles south b y  
west of W olfe City.

E llip so p le u ro sto m e lla  a t te n u a ta  PLUM M ER 1927, 7 4 , 13 1 , p l. V III, 
figs. 6 a-d.
T a y lo r : Two miles southw est of Taylor.

E o u v ig e r in a  a m e r ic a n a  CUSHM AN 1926, Contr. Cushm. Lab. Foram . 
Res., II, pt. 1, p. 4, pl. I, figs. 1 a-c.
T a y lo r :  Dallas Brick Com pany’s clay pit, one-half mile w est of 

M esquite (holotype).

E o u v ig e r in a  g ra c ilis  C u s h m a n  1926, Contr. Cushm. Lab. Foram . Res.,
II, pt. 1, p. 5, pl. I, figs. 2 a-c.
T a y lo r : Dallas Brick Com pany’s clay pit, one-half mile w est o f 

M esquite (holotype).

R O T A L 1 1 D A E

D isco rb is  c o rre c ta  CARSEY 1926, 13, 45, p l. I l l ,  f ig s .  5 a—b.
T a y lo r ; N av arro .

R o ta lia  c re ta c e a  CARSEY 1 926 , 13, 4 8 , p l. V, f ig s .  1 a - b .

T a y lo r ; N av arro .

R o ta lia  p e r p le x a  PLUM MER 1927, 74 , 156, p l. XII, f ig s .  2 а —С.

U p p e r N av arro .

R o ta lia  so ld an i D’ORBIGNY. PLUMMER 1927, 74 , p . 154.
N a v a rro . ( =  Gyrordina. )

R o ta lia  a e q u ila te r a lis  PLUMMER 1927 , 74 , 1 5 5 , p l. X II, f ig . 3 .

N av arro .

S ip h o n in a  p r im a  PLUM MER 1927, 74 , 148, p l. XII, f ig s .  4 a —c. 

U p p e rm o st N av arro .

P u lv in u lin a  p a r t sc h ia n a  (D’ORBIGNY). PLUM MER 192 7 , 74 , 1 5 4 , pi. XL, 
f ig s . 5 a-c.
U p p e r  N a v a rr o : H unt and Hopkins counties. (R eferred  to E p is-  

to m in a  e le g a n s  d’Orbigny 1826, C u s h m a n  1927, Contr. Cushm. Lab. 
Foram . Res., I l l ,  pt. 4, 182, pis. X X X I-X X X II.)

C A S S ID U L IN ID A E

C e ra to b u lim in a  c re ta c e a  CUSHM AN AND HARRIS 1927, C o n tr . C u sh m . 
Lab. Foram . Res., I l l ,  pt. 4, 173, pl. XXIX, figs. 1 a -c ; pl. XXX, 
fig. 11.
N a v a rr o : Mexia oil field (holotype, Cushman Coll. No. 7030).
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C e ra to b u lim in a  p e rp le x a  (PLUM M ER) 1927, 74 , 156, pl. X II, figs.
2 a-c  (Rotalia). C u s h m a n  a n d  H a r r is  1927, Contr. Cushm. Lab. 
Foram . Res., I l l ,  pt. 4, 173, pl. XXIX, figs. 2 a-c.
T o p m o st N a v a rr o : Texas. The types are from  the Midway in 

Texas. Ceratobulimina T o u l a  1920 (genotype: Rotalia contraria 
R e u s s  1851) is stated  to be derived from  Dis cor bis-like form s and 
to be related to Pulvinulinella and Cassidulina.

C H IL O S T O M E L L ID A E

P u lle n ia  q u in q u e lo b a  R EU SS. PLUMMER 1927, 7 4 , 136, pl. V III, figs. 
12 a-b.
N a v a rro : N ortheast Texas.

A llo m o rp h in a  tr ig o n a  ( R e u s s ) .  PLUMMER 1927, 74 , 129, pl. V III, 
figs. 5 a-b .
N a v a rr o : H unt County.

G L O B IG E R IN ID A E

G lo b ig e r in a  a e q u ila te r a lis  H. B . BRADY. PLUMMER 1927, 74 , p. 36. 
N a v a rro .

G lo b ig e r in a  c re ta c e a  D’ORBIGNY. CARSEY 1926, 13, 43, pl. V, figs, 5 a-b. 
P l u m m e r  1927, 7 4 , p. 36. M o r e m a n  1927, 7 3 , 100, pl. XVI, figs. 
14-15.
D el R io : U p p e r  C re ta c e o u s ; E a g le  F o rd , 6 miles northw est of 

Irv ing ; N av arro .

G lo b ig e r in a  c r e ta c e a  D’ORBIGNY var. de l-rio en sis  CARSEY 1926, 13, 
p. 43. (Globigerina cretacea var. del rioensis C a r s e y : varie ta l name 
invalid because quadrinom ial.)
G e o rg e to w n ; D el R io .

G lo b ig e r in a  r o se t ta  CARSEY 1926, 13, 44 , pl. V, figs. 3 a—c. PLUMMER 
1927, 74, 36, 172, pl. II, fig. 9.
D el R io ; A u st in  c h a lk ; T a y lo r ;  N a v a rro , 6 miles n o rth  15° east o f  

Cameron.
M o r e m a n  (1927, 73 , p . 100) a n d  C u s h m a n  s t a t e  t h a t  t h i s  s p e c ie s  

i s  id e n t ic a l  w ith  Globotruncana area ( l i s t e d  b e lo w ) .

G lo b ig e r in a  ru g o sa  PLUM MER 1927, 74 , 38—39, 172, p l. II, fig. 10. 
N a v a r r o : Six miles no rth  15° east of Cameron.

G lo b ig e r in a  w ash ite n sis  CARSEY 1 926 , 13, 4 4 , p l. V III, f ig . 2 . 

G e o rg e to w n ; D el R io .

O rb u lin a  u n iv e rsa  D’ ORBIGNY. CARSEY 1 9 2 6 , 13, p . 4 5 .

G eo rge to w n .
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G L O B O R O T A L IID A E

G lo b o tru n c an a  a r e a  (C U SH M A N ). MOREMAN 1 9 2 7 , 7 3 , 1 0 0 , p l. X V I , 
f ig s .  1 6 -1 7 .

E a g le  F o r d : Two miles no rth  of Hebron.

G lo b o tru n c an a  c a lc a r e a  CUSHMAN՜ 1 9 2 7 , 3 1 , 1 1 5 , p l. X X III, f ig s .  
10 a-b.
P e c a n  G ap  c h a lk : Farm ersville (type locality ).

G lo b o tru n c an a  c a n a lic u la ta  ( R e u S S ) .  CUSHM AN 19 2 7 , 3 1 , 1 1 6 , p i. 2 3 , 
f ig s .  11  a - c .

P e c a n  G a p  ch a lk : Farm ersville (type locality ).

A N O M A L IN ID A E

A n o m alin a  e a g le fo r d e n sis  MOREMAN 1 927 , 73 , 9 9 , p l. XVI, f ig . 9. 

E a g le  F o r d : Two miles n o rth  of Hebron.

A n o m alin a  g r o s se ru g o sa  GUMBEL. CARSEY 1926, 13, 46, pl. I l l ,  figs.
3 a-b.
T a y lo r ; N a v a rro .

A n o m alin a  n a v a rro e n sis  PLUM M ER 1 9 2 7 , 74 , 3 8 , 1 5 0 , 1 7 2 , p l. II, fig . 6 . 

N a v a rro .

A n o m alin a  am m on oid es R EU SS, var. a c u ta  PLUM MER 1927, 7 4 , 149, 
pl. X, figs. 2 a-c.
T a y lo r  ( ? )  : T e x a s .

A n o m alin a  p e t it a  CARSEY 192 6 , 13, 4 8 , p i . 7 , f ig . 3 .

D el R io .

A n o m alin a  p se u d o p a p illo sa  CARSEY 1 9 2 6 , 13, 4 7 , p l . I, f ig s .  6 a —b. 
N av arro .

A n o m alin a  tay lo re n s is  CARSEY 1 926 , 13, 4 7 , p l. VI, f ig s .  1 a —b.
A u stin ; T a y lo r .

C ib ic id es re fu lg e n s  MONTFORT, var. co n ica  CARSEY 1926, 13, 46, pi. 
IV, figs. 15 a-b  (Truncatulina) .
T a y lo r .

T ru n c a tu lin a  a llen i PLUM MER 1927, 74 , 144, pl. X, figs. 4 a-c. 
N a v a rro : H unt and Hopkins counties.
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Phylum COELENTERATA

Subphylum PORIFERA® 

Class SPONGIAE

Sub-Class S i l i c i s p o n g i a e  (Siliceous Sponges)

Order M ONACTINELLIDA Z i t t e l

A x in e lla  ( ? )  sp . a f f .  d isp e r sa  H lND E. MERRILL 1896, 72 , 12, f ig s .  1-2 
( n o t  r a r e ) .

R e n ie r ia  ( ? )  sp . MERRILL 1895, 72 , 12, f ig s .  3-4. 
g e n . in d e t . ,  M e r r i l l  1895, 72 , 12, f ig . 5. 
g e n . in d e t .,  M e r r i l l  1895, 7 2 , 1 3 , f ig . 6. 
g e n . in d e t .,  M e r r i l l  1 895 , 72 , 1 3 , f ig . 7 ( c o m m o n ) ,  
g e n . in d e t . ,  M e r r i l l  1 8 9 5 , 72 , 1 3 , f ig . 8 .

E sp e r ite s  (?) sp. aff. h ald o n en sis  CARTER. MERRILL 1895 , 72 , 1 3 , fig. 9 
(very  com m on); on page 2 5  it  is given as “Esperia  (?) sp.”

R e n ie r ia  (?) sp. aff. z it te li  РОСТА. M.ERRILL 189 5 , 72 , 1 4 , fig. 10  
(no t uncom m on).

R e n ie r ia  (?) sp. MERRILL 189 5 , 72 , 1 4 , f ig . 3 6 .

O rder TETRACTINELLIDA M a r s h a l l

G e o d ia  sp in i-c u rv a ta  MERRILL 189 5 , 72 , 1 5 , f ig . 1 3 .

E d w a rd s : N ear A ustin (type locality ).

G e o d ia  ( ? )  c re ta c e a  MERRILL 1895 , 72 , 1 5 , f ig . 1 2 .

E d w a rd s : N ear A ustin (type locality ).

G e o d ia  ( ? )  a u st in i MERRILL 1 8 9 5 , 76 , 1 6 , f ig . 1 1 .

E d w a rd s : N ear A ustin (type locality).

G e o d ia  ( ? )  i r r e g u la r is  MERRILL 1895 , 72 , 1 6 , f ig . 1 4 .

E d w a rd s : N ear A ustin  (type locality ).

G e o d ia  ( ? )  t r ip u n c ta  MERRILL 189 5 , 72 , 1 6 , f ig . 1 5 ;  a n d  f ig . 2 2  
( q u e s t io n a b ly ) .

E d w a rd s : N ear A ustin  (type locality ).

G e o d ia  ( ? )  t e x a n a  MERRILL 1 895 , 72 , 1 6 , fig . 1 8 .

E d w a rd s : N ear A ustin (type locality).

9The locality of all sponges described by| Merrill as listed below is a “quarry near 
Austin, Texas.” They occur in flint nodules in the Edwards limestone.



Handbook of Texas Cretaceous Fossils 73

G eo d ia  ( ? )  sp in ip a n sa ta  MERRILL 1895, 72 , 17, fig. 20 (Geodia? 
spini-pansata, on page 25).
E d w a rd s : N ear A ustin  (type lo ca lity ).

G eod ia  ( ? )  h illi MERRILL 1895, 72 , 17, fig. 21.
E d w a rd s : N ear A ustin  (type locality).

G eo d ia  (?) sp. M e r r i l l  1895, 7 2 , 17, 25, fig. 27 (very com m on).

G eo d ia  (?) sp. M e r r i l l  1895, 7 2 , 18, 26, fig. 29.

G eo d ia  (?) sp. M e r r il l  1895, 72 , 18, 26, fig. 31.

G e o d ia  (?) sp. MERRILL 1895, 72 , 18, fig. 32.

H y m erap h ia  (?) sp. MERRILL 1895, 72 , 16, fig. 16.

H y m e rap h ia  (?) sp. MERRILL 1895, 72 , 17, fig. 19.

H y m e ra p h ia  (?) sp. MERRILL 1895, 7 2 , 17, 25, figs. 24, 25, 26.

C h o n d rilla  (?) sp. MERRILL 1895, 72 , 16, fig. 17. 
gen. indet. M e r r il l  1895, 72 , 17, fig. 28. 
gen. indet. M e r r il l  1895, 7 2 , 26, fig. 30.

O rder LITH ISTIDA  S c h m id t

gen. indet. M e r r i l l  1895, 72 , 19, fig. 23.

O rd e r  H EX A C TIN ELLID A  S c h m id t

S ta u r a c t in e lla  (?) sp. M e r r il l  1895, 72 , 19, fig. 33 (com m on).

S ta u r a c t in e lla  (?) sp. M e r r il l  1895, 7 2 , 19, fig. 34 (com m on), 
gen. aff. L e p to p h ra g m a  ZlTTEL. MERRILL 1895, 72 , 19, fig. 35.

Dr. J. A. Udden reports  having collected the following calcareous 
sponges from  C retaceous s tra ta  in Texas. Both sponges are sta ted  
to have essentially sim ilar microscopic s tructu re , i.e., spicules as in 
the Hexactinellida but much finer, and both calcareous.

S p o n g e  in d et., sp . A., UDDEN.

Form  definite, in shape an oblate spheroid, w ith clearly defined 
outline along which it breaks from  the m atrix.

A u stin  ch a lk : B rew ster County, about th ree miles south of 
McKinney Spring, southeast of Stillwell ranch and w est of the 
Boquillas (Carm en) range (com m on). M averick County, 4 to 10 
miles southw est of Spofford, in a small excavation.
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S p o n g e  in d et., sp . B . ,  UDDEN 1 907 , 1 00 , p . 25.
Microscopic struc tu re  like the preceding1 species, bu t hab it differ­

en t: outline of mass no t definitely delim ited, b u t on fra c tu re  th in  
m eandering bands of spicular tissue (separated  by m atrix ) are seen 
to compose the mass.

B u d a : B rew ster County, w est slope of M ariscal M ountain, no t 
f a r  from  the Rio Grande. K inney County, on Buda outcrop north  
of Southern Pacific Railway track  and north  of the w est end of 
Anacacho M ountains.

Some sponges have been collected from  the W ashita cap rocks 
n e a r  F o rt Stockton.

C lion e  (?) sp. Ср.: F ischeur, P ., Recherches su r les éponges per­
fo ran tes  fossiles. Mus. Hist. Nat., Nouv. Mém., 117-172, pis. 
XXIV -XX V  (genus Cliona).
P erfo rations generally  a ttr ib u ted  to this boring sponge are  com­

mon on Com anchean and on U pper Cretaceous shells in Texas; a t 
certa in  Com anchean levels g rea t num bers of oysters ( Ostrea, 
Gryphea, Exogyra) are affected.

C o m an ch ean , U p p e r  C re ta c e o u s : G enerally in C entral Texas.

Subphylum CNIDARIA 

Class ANTHOZOA (=ACTINOZOA). Corals

Order M ADREPORARIA

Suborder APOROSA

A S T R A E I D A E  M iln e-E d w ard s an d  H aim e

The first two genera here listed are branched corals, the last th ree 
genera  are compound corals.

PLEUROCORA M i l n s - E d w a r d s  a n d  H a im e  

P le u ro c o ra  te x a n a  ROEM,ER 1888, 8 0 , 7, pl. I, fig. 2.
E d w a rd s : A ustin, B arton Creek (type locality).

P le u ro c o ra  c o a le sc e n s ROEMER 1888 , 80 , 7, p l. I, f ig . 3.

E d w a rd s : A ustin, B arton Creek (type locality).

CLADOPHYLLIA

C lad o p h y llia  fu r c i f e r a  ROEMER 1888, 8 0 , 8, pl. I, figs. 4 a-c. HUBBARD 
1920, Proc. N.Y. Acad. Sci., Vol. 3, pt. 2.
E d w a rd s : A ustin, B arton Creek (type locality).
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O RBICELLA D a n a

O rb ic e lla  ( ? )  te x a n a  VAUGHAN, in SHATTUCK 1905, 86 , 38 , pl. XXVI, 
fig. 1 ; pl. XXVII, fig. 6.
Corallum  form ing ra th e r  large masses, as much as 140 mlm. high 

and m ore than  th a t much across. The corallites are small, the usual 
d iam eter being betw een 1 and 2 m m .; they  are crowded or not, the 
distance betw een ad jacen t corallites being in some cases as g rea t as 
the d iam eter of the corallites. The costae are p rom inent and jo in  
the corallites one to another. The usual num ber of septae is 20, 
10 small and 10 la rge ; they  are much th icker a t  the wall th an  in 
the costal or inner portion. The la te ra l faces bear ra th e r  tall, erect 
spines. E xotheca p resen t; endotheca rare . Columella poorly de­
veloped, composed of a  few  processes from  the inner ends of the 
septa. (V aughan)

B u d a : Austin, Shoal Creek (type locality; type a t Johns Hopkins 
U n iversity ).

HINDESA STRAEA W h i t e

Corallum depressed or discoid, simple in the earlier stages of 
growth, bu t a fte rw ard  becom ing compound by gem m ation; basal 
epitheca m arked by both rad ia ting  striae and concentric ru g ae ; 
corallites few, w ithout tru e  columella, th e ir  ou te r walls fused to ­
ge ther when in contact, and m oderately strong ; rad ia ting  septae 
bilam inate, subequal in thickness a t th e ir  peripheral ends, consisting 
of th ree  or fo u r  cycles as regards th e ir  length, subspinulose, tu b e r­
culose, or rugose upon th e ir  sides and upon th e ir  free  upper edge; 
dissepim ents few  or absent.

G enotype: H. discoidea W h i t e  (N avarro  of Texas).

H in d e sa s tre a  d isc o id e a  W H ITE 1888, 110 , 363, te x t figs, 1—5.
Corallum irregu la rly  discoid or much depressed, attached  by the 

apex of the original corallite, or fre e ; corallites few, very  short bu t 
m oderately broad; the walls of the ad jacen t corallites usually in 
contact and fused together, when the border is polygonal; b u t they  
sometim es have a tendency to separate , when the border is sub­
circu lar; calices slightly concave or nearly  flat; th e ir  borders m ore 
or less prom inent and clearly  defined; rad ia ting  septa prom inent, 
22 to 26, usually 24, in num ber; those of the first cycle, 4 to 6 
in num ber, reaching nearly  or quite to the cen ter of the corallite, 
w here they  are more or less contorted. Those of the second cycle 
do no t usually te rm inate in terio rly  by free  ends, bu t are the re  joined 
to one ano ther or to those of the first cycle. Those of the th ird  cycle 
usually  te rm inate  like those of the second, b u t are sometimes free  a t  
the inner end; the sides and free  edges of the septa subspinulose or 
tuberculose. The num ber of corallites in a corallum  varies from
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1 to 7 or 8, th e ir  gem ination tak ing  place a t  the m argin of 
the calice, and usually a f te r  the original corallite had atta ined  
considerable size. D iam eter of the largest calice observed is 8 mm.

N a v a rro : K aufm an County (type locality; types in U nited S tates 
N ational M useum ).

F AVIA O k e n

F a v ia  te x a n a  CRAGIN 1893 , 21 , 1 4 5 , p l. XXIV, f ig . 1 ;  p l. XLVI, f ig . 5.

Stock depressed-pulvinate, or sublenticular, broadly and som ewhat 
irregu la rly  ovate or rotund-ovate as viewed from  above; calyxes i r ­
regu larly  d istributed, united  by thick walls, provided w ith a slightly 
raised border, rounded or o ften  w ith one or several obtuse angles, 
vary ing  from  rotund, ovate, or elliptical to irregu larly  bilobate or 
trilobate, according to the particu la r stage of fission; in te rcalycu lar 
surface radially  sulcate, roughened.

H eight of la rger stock 40 mm., length 90 mm., bread th  78 mm.; 
m ajo r and m inor diam eters of an average calyx respectively about 
5 and 3.5 mm.; length of longest lobate calyx 9 mm.; average in ­
te rva l between neighboring calyxes 2 mm.

Horizon uncerta in : D rift a t  P ilot Knob, Travis County (calci- 
tized ).

E U S M IL IID A E  V e rr ill

Like the Astraeidae except th a t upper septal edges are en tire, not 
serrated . Astrocoenia is a compound coral; the others here listed are 
simple corals.

TROCHOSMILIA M i l n e - E d w a r d s  a n d  H a i m e

T ro c h o sm ilia  sp. VAUGHAN, in  SHATTUCK 190 5 , 86 , 3 8 , pl. XXVII,
figs. 4-5.
Simple coral; fragm en t 19 mm. tall, g rea te r d iam eter of calyx

15.5 mm., lesser d iam eter 10 mm. or more. The corallum  is nearly  
s tra ig h t; the calyx is apparen tly  inclined to the vertical axis, the 
sho rte r transverse axis no t lying in a horizontal plane. W all solid; 
costae well developed, corresponding to all septa, regu larly  a lte r­
na ting  in size. The la rger costae are ta ll, narrow  and thin, w ith 
sharp  edges. Over the costae are m any granulations.

B u d a : A ustin, Shoal Creek.

TROCHOSM ILIA CH IH U A H U EN S1S A g u il e r a . B ô s e  1910, 8, p p .
5 1 , 5 3 .

F r e d e r ic k sb u rg : Placer de Guadalupe, Chihuahua.
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PARASM ILIA

P a ra sm ilia  a u st in e n s is  ROEMER 188 8 , 80 , 6, pl. I, fig's. 1 a—b. 
E d w a rd s : A ustin, B arton Creek (type locality ).

P a ra sm ilia  te x a n a  VAUGHAN, in SHATTUCK 1905, 86, 37, pl. XXVII, 
figs. 1-3.
Corallum  short, subcornute; cross-section elliptical, som ewhat 

curved in the plane of the sho rter transverse axis. Base no t p re­
served in tact, bu t evidently small. Septae in fo u r  cycles, septal 
edges granu la te . Columella well developed, vesicular.

B u d a : A ustin, Shoal Creek (type locality).

COELOSMILIA M i ln e - E d w a r d s  a n d  H a im e  

Like Trochosmilia, but w ith dissepiments sparsely developed. 
C o e lo sm ilia  am e r ic a n a  ROEMER 1888, 8 0 , 6, pl. I, figs. 5 a—b. 

E d w a rd s : A ustin, B arton  Creek (type locality).

ASTROCOENIA

A stro c o e n ia  te x a n a  ROEMER 1852 , 78 , 8 7 , p l. X, f ig s .  8 a - b .  VAUGHAN, 
in  S h a t t u c k  1905 , 8 6 , p . 3 9 .

F lo a t :  New B raunfels.

A stro c o e n ia  m a lo n ia n a  VAUGHAN, in  CRAGIN 1905 , 27 , 3 4 , p l. II, f ig s .  
1 -3 .

Ju r a s s i c ?  o r C re ta c e o u s : One and one-half miles east of T orcer 
S tation (type locality).

Suborder FUNGIDA DUNCAN

A G A R IC IID A E  V e rrill

L e p to p h y llia  sp . 1 V a u g h a n , in  S h a t t u c k  1905, 8 6 , 39, p l. XXVII, 
f ig s .  9-11.
B u d a : A ustin, Shoal Creek.

L epto ph y llia . sp . 2 V a u g h a n , in  S h a t t u c k  1905 , 86 , 3 9 , p i. XXVII, 
f ig s .  7 - 8 .

B u d a : Austin, Shoal Creek.

A N A B A C IID A E  D u n can

MICRABACIA M i ln e - E d w a r d s  a n d  H a im e

M ic ra b a c ia  m in eo len sis  STEPHENSON 1916, U. S. Geol. Surv., P rof. 
P ap er 98-J, 122, pl. XXIII, figs. 6-8.
N a v a rro  (probably) : W ell of H oard Oil and Gas Company, 7 

miles east of Mineola, Woods County, a t depths of 3,146-3,160 fe e t 
(type locality).



Phylum ANNELIDA 

Class CHAETOPODA

Tube non-operculate, lacks longitudinal ridges____________ S e rp u la
Tube operculate, w ith longitudinal ridges, generally  six____Hamulus

SER PU LA  L i n n a e u s

A composite group of calcareous tubes, free  o r adheren t, single, 
clustered  or colonial; of various shapes, s traigh t, spiral, to rtuous; 
ornam ented or smooth. The Texan species have no t been well 
studied.

Tubes smooth :
Tubes tortuous, m ainly a ttach ed_______ S . g o rd ia lis ;  S . c ra g in i
Tubes nearly  s tra igh t and parallel, aggregated  in m asses____

_______________________________________ S . p a lu x ie n s is ; S . so c ia lis
Tubes w ith circular constrictions___________ S . t e x a n a ; S . c re ta c e a

S e r p u la  g o rd ia lis  GOLDFUSS. GlEBEL 1853, 4 5 , 363.
Horizon unknow n: Cibolo Creek and (or) n ea r New B raunfels.

S e rp u la  c ra g in i T w e n h o f e l  1924, 99 , 52, pl. V II, fig. 1. Serpula 
championi C r a g in  1895, Amer. Geol. XVI, 369 (nomen nudum). 
Tube smooth, to rtuous, attached, cross-section circular, wall com­

posed of one or th ree layers; tube d iam eter 2 mm., thickness .33 mm.
Described from  C h am p ion  sh e ll b ed  of K ansas; sim ilar to a form  

from  the Comanchean of Texas.

S e rp u la  a f f . so c ia lis  GOLDFUSS. CRAGIN 1903, 27 .

M alon e b e d s: E ast of Torcer.

S e rp u la  te x a n a  GlEBEL 1 853 , 4 5 , 3 6 3 , p l. VI, f ig . 4 .

Tube ornam ented w ith rings and constrictions, every sixth one 
m ore prom inent ; cross-section circular, d iam eter a t  ap e rtu re  5 mm.

Horizon u ncerta in : Cibolo Creek and (or) near New B raunfels 
(type locality).

S e rp u la  filo sa  GOLDFUSS. GlEBEL 1853, 4 5 , 363.
Horizon u ncerta in : Cibolo Creek and (or) n ea r New B raunfels.

S e rp u la  p a lu x ie n s is  H lL L  189 3 , 5 5 , 2 1 , p l. I, f ig s .  4 , 4 a ,  4 b .

B a s a l  G len  R o se : Paluxy River n ear Glen Rose (type locality ).

S e rp u la  c re ta c e a  (CONRAD). STEPHENSON 1923, 9 6 , 67, pl. IX, figs. 
1- 12.
Single, paired or colonial tubes composed of num erous, th in , 

concentric layers arranged  as a series of tru n ca ted  cones, one w ithin

78 University of Texas Bulletin
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the o ther; the cones gradually  increase in size from  the apex of the 
tube tow ard the la rg e r end; d iam eter of tube a t small end 1.5 mm., 
or less; d iam eter a t  large end 12 mm., o r more. O uter surface of 
tube w ith fine annu lar grow th rings and, n ea re r  the la rger end, w ith 
variable, coarser, raised  annulations.

N a v a rro  (Exogyra costata zone) : K aufm an County: N ear K au f­
m an (U. S. N. M. cat. no. 21001) ; Simpson’s Hill, on public road two 
miles southw est of K aufm an (7546) ; Simpson’s field, two miles south­
west of K aufm an (7547). N avarro  County: N ear Corsicana 
(U. S. N. M. cat. no. 20906).

HAM ULUS M o r to n

S tra igh t o r slightly curved tubes w ith generally  six longitudinal 
ridges; tubes m ainly unattached ; cross-section oval to c ircu lar; oper­
culum present.

Longitudinal (axial) ridges subequal__ __ _____ _________ H. o n y x
Two ridges, on opposite sides, more sa lient than  others:

Tall ridges extend to ap e rtu re ; low ridges closely spaced___
---------------------------------------- ------------------ --------------- H. jo n a h e n sis
Tall ridges reduced n ea r apertu re  ; low ridges widely spaced____ 

_____________________________________________________ H. sq u a m o su s

H am u lu s on y x  M o r t o n  1834. M o r t o n , S y n o p s is  O rg a n . R e m . C re t .  
G r o u p , p . 73, p l. II, f ig . 8; p l. XVI, f ig . 5 ( g e n o t y p e ) .  W a d e  1921, 
T h e  f o s s i l  a n n e lid  g e n u s  Hamulus M o rto n , a n  o p e r c u la te  S e r p u la .  
P ro c . U . S . N a t .  M u s ., no. 2359, V o l. XLIX, 41-46, p is .  IX -X . 
S t e p h e n s o n  1923, 96, 76, p l. X, f ig . 11. W a d e  1926, 103, 30, p l. II, 
f ig s .  4-7, 12 ( b ib l io g r a p h y ) .  D a n e  a n d  S t e p h e n s o n  1928, 118, 
p . 53.
T a y lo r  (upper p a r t  of Exogyra ponderosa zone) : Guadalupe 

River, four miles below New B raunfels (U. S. N. M. cat. no. 21205). 
T a y lo r  (M a rlin  c h a lk ) :  Lim estone or F alls County.

N a v a rro  (Exogyra costata zone) : Bluff on Onion Creek, 2.5 miles 
w est of Garfield, T rav is County (7605) ; 2 miles west of W ebberville 
(U. S. N. M. cat. no. 21195).

A u stin  ch a lk  (upper) : T ravis County. C ardenas beds; 6.5 km. 
east of Cârdenas, San Luis Potosl.

H am u lu s jo n a h e n sis  (CRAGIN) 1893, 21, 260, pl. XXIX, figs. 12—14 
(Serpula). W a d e  1926, 103, p. 44.
A u stin  ch a lk  (upperm ost) : W illiamson County, San Gabriel R iver 

2 miles below Jonah (type locality ). T ravis County, n ea r Sprinkle; 
M anor road, 3 miles east of Austin.

N a v a rr o : Guadalupe County.
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H am u lu s sq u a m o su s  GABB. WADE 1926 , 103, 3 1 , pl. II , fig's. 8 , 13  ( lit. 
r e f s . ) .  D a n e  a n d  S t e p h e n s o n  1928 , 118 , p . 5 3 .

T a y lo r  (M a rlin  c h a lk ) :  Limestone or Falls County.

Phylum MOLLUSCOIDEA

Class BRACHIOPODA

T E R E B R A T E L L I D A E  K in g

KINGENA D a v i d s o n 10

Cardinal m argin curved, no area ; pedicel opening not common 
to the two valves. Brachial apparatus consists of long, ra th e r  simple 
descending loops (attached  above by aru ra to cardinal process), and 
sho rter ascending loops joined ven tra lly  by broad jugum , which 
extends backw ards to attach  to the medium septum. The shell 
s tru c tu re  is punctate , bu t the unw eathered surface is generally  
smooth, w ith growth lines of variable prom inence; punctation  is 
thus a fea tu re  of the inner shell layers, and indicates w eathering.

K in g e n a  w aco en sis  (ROEMER) 1852, 78 , 81, pl. VI, figs. 2 a—с 
(Terebratula). C o n r a d  1857, 18, ;L47, pl. I l l ,  figs. 1 a -d  (Tere­
bratula).
Texan specim ens of Kingena have a g rea t range in size, thickness 

and contour: some are th in  ventro-dorsally, others th ick; some are 
subcircular, others basally truncated  and of subpentagonal outline. 
Roemer’s figures show a ra th e r  thick, subpentagonal, basally  tru n ­
cated species.

Range of genus: E n tire  W a sh ita  division. In  north -cen tra l 
Texas, generally  abundan t in u p p e r  D u ck  C reek , entire  M ain  S t re e t ,  
b a sa l  G ray so n , and locally abundant in the D en ton  (large individuals) 
and P aw p aw . N ear Austin, th in  zones occur th rough  most of the 
G eo rge to w n  lim estone. R are in F re d e r ic k sb u rg  and T r in ity  divisions: 
E d w a rd s  (Round Rock), G len  R o se  (Solitario). Type locality: Waco 
camp, above New B raunfels (G e o rg e to w n  lim e sto n e ) .

K in g e n a  leo n e n sis  ( C o n r a d ) 1857 , 18, 1 6 4 , p l. X X I ,  figs. 2 a - c  (Tere- 
bratula).
In tern a l characters unknown. Differs from  K. wacoensis in out­

line: basally, instead of being trunca ted , i t  is sharply rounded and 
gives the general effect of being pointed; it  has a less quadrate con­
tour, and the basal sinuation is absent.

K iam ich i-D u ck  C re e k : Pecos County, Leon Springs (type lo­
cality) .

10Sandidge, John R., 1928. The recurrent brachiopods of the lower Cretacç.o\ т 
of northern Texas. Am. Jour. Sci. (6), XV, 314-318, 1 text fig.
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K in g e n a  c h o c ta w e n s is  ( S h u m a r d ) 1854, 8 7 , 181 (Terebratula) . 
'Shum ard s ta tes th a t it differs from  K. wacoensis in being sm aller, 

more punctate, less truncate, and in having a narrow er area. The 
figures show it to be a small, very thick species, w ith alm ost c ir­
cularly  rounded basal m argin. A detailed study of the Texan 
K ingenas will be necessary to determ ine w hether it will stand as a 
valid species.

K iam ich i-D u ck  C r e e k ( ? )  : F o rt W ashita (type locality).

T e r e b r a tu la  g u a d a lu p a e  ROEMER 1852, 78 .

A u st in  ch a lk : Falls of Guadalupe River, n ea r New B raunfels 
(type locality ).

L in g u la  ( ? )  sp .
T e r lin g u a  b e d s  ( T a y lo r ) :  Alpine road, 12 miles north  of T er­

lingua, 3 miles east of Hen Egg M ountain.

L in g u la  ( ? )  sh u m ard i CRAGIN 1893, 21 , 166.
E a g le  F o r d : F annin  County, one-half mile east of E ctor on 

Bonham -Sherm an road (in fish-tooth conglom erate).

Phylum ARTHROPODA
Class CRUSTACEA

OSTRACODA10a 
C Y T H E R ID A E  Z en k e r

CYTHERE M u l l e r  

C y th e re  c o rn u ta  ( R o e m e r ) .  MOREMAN 1927 , 73 , p . 9 8 .

E a g le  F o r d : Locality no t stated.

CYTH EREIS J o n e s

C y th e re is  o rn a tis s im a  (R E U S S ) . MOREMAN 1927, 73 , p. 97.
E a g le  F o r d : Locality no t stated.

C Y P R ID A E  Z en k er 

CYPRIDEA B o s q

C y p rid e a  te x a n a  H lL L . H lL L  1893 , 5 5 , 3 9 , p l. I, f ig s .  3 a—b.

G len  R o se : M ount Bonnell, A ustin (type locality).

BAIRDIA M ’ C o y

B a ir d ia  su b d e lto id e a  (MÜNSTER). MOREMAN 1927, 7 3 , 94, 95, p] 
XVI, fig. 18. A l e x a n d e r  1927, 4 , 31, pl. VI, figs. 2, 4.
E a g le  F o r d : Localities not stated.

10aAlexander, С. I., 1928. The ostracoda of the Cretaceous of North Texas. Univ 
Texas Bull, (in press).
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B a ir d ia  su b d e lto id e a  v a r .  ro tu n d a  ALEXANDER. ALEXANDER 1927, 4 , 
31, pl. VI, figs. 1-2.
T a y lo r : No locality stated. Holotype 9003 Princeton U niversity  

Collections.

B a ir d ia  o b liq u a  ALEXANDER. ALEXANDER 1927, 4, 32, pl. VI, fig. 6.
T a y lo r : No locality stated. Holotype 9005 Princeton U niversity  

Collections.

B a ir d ia  m a g n a  ALEXANDER. ALEXANDER 1927, 4, 32, p l. VI, fig s . 7-8.
N a v a rr o : No locality stated. Holotype 9006 Princeton U niver­

sity  Collections.

C Y T H E R E L L I D A E  S a r s .

CYTH ERELLA  J o n e s

C y th e re lla  m u e n ste r i (RO EM ER). MOREMAN 1927, 73 , 94, 95, 97, p i. 
XVI, fig. 13.
E a g le  F o r d : Locality no t stated.

WlNTON, 1925 (Univ. Texas Bull. 2544, pp. 65, 67, 77, 
pis. 14, 18) reports the following ostracoda from the Texas 
Cretaceous :

C y th e re  sp. 115 , pl. XIV, fig. 4.
D u ck  C reek .

C y th e re is  spp. 115 , pl. XIV, figs. 3, 4, 6, 8.
D u ck  C reek .

C y th e re is  sp. 1 15 , 77, pl. XVIII, fig. 14.
E a g le  F o rd .

C y th e re is  sp. 1 15 , pl. XIV, figs. 9, 12-16.
F o r t  W orth .

C y th e re is  sp. 115 , 65, pl. XVIII.
G oo d lan d .

C y th e r id e a  sp. 115 , 65, pl. XVIII.
G oo d lan d .

C y th e re lla  sp. 115 , pl. XIV, fig. 17.
F o r t  W orth .

B y th o c y p r is  sp. 115 , pl. XIV, fig. 10.
F o r t  W orth .
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P a ra c y p r is  sp. 115 , pl. XIV, fig. 11.
F o r t  W orth .

P a ra c y p r is  sp. 115 , 65, pl. XVIII.
G oo d lan d .

MACRURA

P a ra m ith ra x  w alk eri (WHITFIELD). WHITE 1883, 106 , 37-38, pl. X V I, 
fig. 1 a ; pl. X V II ,  fig. 1 a.
C re ta c e o u s : N ear San Antonio.

T h en o p s n. sp. aff. tu b e rc u la tu s  R eed 1911, Geol. Mag., V III, 118, 
pl. V II, figs. 1 - la - lb .
Hoploparia? A d k i n s  1920 , 1, p . 6 2 .

D en to n : Two miles n o rth  of Denison.

C a ll ia n a s s a  ? sp .

G o o d lan d , D u ck  C re e k : N ear F o rt W orth.
O ther C retaceous m acrura  have been reported  by W h it n e y  (1913.

I l l ,  p. 27, pl. X III, fig. 3 ), by A d k i n s  (1920, 1, p. 62), and by 
W in t o n  (1 1 5 , 1925, 71, pl. XV, fig. 2).

BRACHYURA

G ra p to c a rc in u s  te x an u s  ROEMER. R o em er  1887, N. Jahrb ., Bd. I, 
H eft 2, 173-176, tex t figs. a-b . W h it n e y  1913, 111 , 27, pl. X III, 
figs. 1-2.
B u d a : Shoal Creek and B arton Creek, near A ustin.
O ther brachyura have been reported  from, the Texan C retaceous 

by H i l l  (1 9 0 1  5 7 , p. 3 0 2 ) ,  and by A d k i n s  (1 9 2 0 , 1 , p. 6 2 ) .

CIRRIPED A 11

L E P A D ID A E  D arw in  Goose Barnacles

S c a lp e llu m  ( ? )  sp .

A single p la te  from  the upper A ustin chalk (Hamulus zone) re ­
sembles figured examples of the carina of Scalpellum.

A u stin  ch a lk : Travis County, M anor road, 2 miles no rtheast of 
A ustin  a t  Houston & Texas C entral Railway crossing.

^Darwin, Charles, 1851. A  monograph of the fossil Lepadidae. Paleontogr. Soc., 
Vol. V. Leriche, М., 1909. Sur la limite entre le turonien et le sénonien dans le 
Cambrésis et sur quelques fossiles de la craie grise. Ann. Soc. Géol. Nord., XXXVIII, 
63-73, esp. p. 60, pl. II, figs. 1-11. Logan, W. N., 1897. Cirripeds from the Creta­
ceous of Kansas. Kans. Univ. Qt., VI. Withers, Т. Н., 1910. The cirripede genus 
Scalpellum. Geol. Mag., Vol. VII. Withers, Т. H., Die Cirripeden der Kreide Rügens.
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S c a lp e llu m  in ae q u ip lic a tu m  SHUMARD 1862, 9 0 , 199.
“ Shell depressed conical, length about one-third g rea te r  than  the 

heigh t; apex situated  n ea re r the an terio r m argin than  the cen ter; 
surface m arked w ith prom inent unequal folds or costae, which com­
mence a t  the beak and rad ia te  to the la te ra l and f ro n t m argins; 
posterio r side smooth, or m arked w ith one or two obscure, longi­
tud inal elevations. The num ber of ribs on the only specimen I 
have seen am ounts to 11, those of the le ft side being sm aller and 
more num erous than  those of the right. The specimen is so em­
bedded in the m atrix  th a t the in te rio r characters cannot be made 
out. I t  is therefo re  only placed provisionally in the above genus. 
L ength 1Ы inches, height 1ղ/շ lines.”

N a v a rr o : N ear Chatfield Point (type locality ).
I t  m ay be noted th a t P i l s b r y 12 has described two cirripedes from  

the Texan T ertia ry  s tra ta : Scalpellum chamberlaini P i l s b r y , based 
on te rga , from  the Lower Claiborne, a t B errym an’s place, th ree miles 
northeast of Alto, Cherokee County; and Balanus sp. from  the Eocene 
of Black Shoals, Brazos River, Texas (a worn scutum ).

Phylum MOLLUSCA

Class PELECYPODA 

O rder PRIONODESM ACEA 

Superfamily NUCULACEA

N U C U L ID A E  A d am s

NUCULA L a m a r c k

Oval triangu lar, te e th  taxodont in two series, m eeting below the 
umbo and separated by a chondrophore ; sculpture weak or strong, 
concentric and (or) rad ia l; the sub-genus (or genus) Acila has di­
varicate  sculpture. Silurian to Recent.

The longer end of the shell is an terior. W oods a n d  B ô s e  call the 
posterio r (short) area the lunule, and the an terio r (long) a rea  the 
escutcheon. Many authors in the Texan lite ra tu re  reversed an terio r 
and posterior, and consequently r ig h t and le ft valves. The genus has 
fou r g roups: (1) w ith low beaks, and oval elongate form ; (2) ta ll 
beaks, tr ia n g u la r  form , lunule deep; (3) ta ll beaks, postero-dorsal 
border straigh t, lunule deep; (4) form  angular, postero-dorsal 
border convex, ribs V-shaped (Acila).

12Pilsbry, H. A., 1898. Scalpellum  and B alan u s  from Texas. Proc. Acad. Nat. 
Sci., Phila., 1897, pp. 332-333, text fig. 1.
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Postero-dorsal m argin  of shell concave
Beaks subterm inal (% length of shell from  an terio r e n d )_____

_______________ ___________ ____N. aff. b e lla s tr ia ta  (W H ITE, fig . 5 c )
Beaks subcentral (% length of shell from  an terio r end)

Posterio r end of shell prolonged and sharply rounded; postero-
dorsal m argin prom inently  concave________________ N . h ay d en i

Posterio r end of shell broadly rounded; postero-dorsal m argin 
slightly concave........... .......................................... .......N . b e l la s t r ia ta

Postero-dorsal m argin nearly  stra igh t
Shell nearly  sm ooth.............................. ................ ......... .......N. w en o en sis
Shell ribbed

Beaks subcentral ...................................֊ ֊ .............................. N. n ok on is
Beaks subterm inal

Sculpture V -shaped.................. ......... .......N. (A c i la )  c h ic k a sae n s is
Sculpture radial or re ticu la te

NUCULA (ACILA) CHICKASAENSIS C r a g in  1895, 23, 56.

Ovate tr ian g u la r, beaks low, subterm inal, posterior side very short 
and obliquely trunca te , base long, gently convex, an terio r end pro­
duced, narrow ly rounded, antero-dorsal m argin long, gently convex; 
an terio r area  not described. F ine divaricate ribs, the V’s pointed 
tow ard the beaks, posterior limbs short, strongly convex upw ards, 
an terio r limbs long, gently convex upw ards. According to the de­
scription (no figure), th e  species belongs to the section or subgenus 
Acila.

C om an ch e  P e a k  ( “ Goodland” ) : Love County, Oklahoma, on L it­
tle  Hickory Creek, south of Overbrook (type locality).

N u c u la  g u a d a lu p a e  BÔ SE 191 0 , 8, 1 2 0 , p l. XXIII, f ig s .  1—10.

Shell angular in contour, beaks alm ost th ree-fourths of the way 
to the posterior end; postero-dorsal border nearly  straigh t, posterior 
end sharply rounded, an terio r end broadly rounded; form  ra th e r  
com pressed la tera lly ; fine rad ia l ribs.

U p p e r F r e d e r ic k sb u rg  (w ith Oxytropidoceras chihuahuense and 
Oxy. bravoense) : La Encantada, Chihuahua; and E l Paso section 
near Smelter, bridge of El Paso and Southw estern R y .(?) (type 
localities).

Shell gibbous
Shell compressed N . g u a d a lu p a e  

..........N. s e r r a ta

Fredericksburg Species
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N U C U L A (?) C A TH ERIN A  C r a g in  1894, 22, p. 4. T w e n h o f e l  1924, 
9 9 , p. 77 (N, catharina).
“ Compressed, tr ian g u lar, or cuneate ovate.” D entition unknown. 

Genus ? Belvidere beds : Two and one-half miles southw est of 
Belvidere, K ansas (type locality).

Washita Species

N u c u la  w en o en sis  ADKINS 1920, 1, 120, pl. X, figs. 10-11.
Shell medium-sized, subovate triangu lar, basal m argin broadly 

rounded, beaks subcentral, postero-dorsal m argin nearly  stra ig h t; 
num erous rad ia l striae weak or disappearing.

W en o : N orth of Union Station, Denison (type locality) ; brick­
yard, Gainesville.

N u c u la  n ok on is ADKINS 1920, 1, 118, pl. X, figs. 12—16, 19—20.
Subovate-triangular species, w ith beaks subcentral; p rom inent 

rad ia l costae.
W en o : N orth of Union Station, Denison; Gainesville brickyards 

(type locality).

Eagle Ford Species

N u c u la  s e r r a t a  SHUMARD 1860, 89 , 603.
According to the description, the outline is very sim ilar to th a t 

of Nucula guadalupae BÔSE, but N. serrata  differs from  th a t species 
in being very gibbous instead of -compressed (length 23.5 mm.; 
thickness 15 m m .).

E a g le  F o r d : Lam ar County (bluffs of Red R iver), type locality.

N u c u la  b e l la s tr ia ta  SHUMARD 1862, 90 , 202. W H ITE 1883, 106 , 38, 
pl. X V III, figs. 5 a-b.
Shell distinctly  angu lar; lima-shaped, posterior end broadly 

rounded, postero-dorsal m argin ra th e r  concave, beaks subcentral; 
flattened rad ia l ribs. Length 12.5 mm.; w idth 7.5 mm.; thick­
ness 6 mm.

E a g le  F o r d : Fannin  County, bluffs' of Red River (type locality ).

N u c u la  sp. aff. b e lla s tr ia ta  WHITE 1883, 106 , pl. X V III, fig. 5 с (only). 
BÔSE 1910, 8, 121.
W h i t e  figured under the name of N. bellastriata S h u m a r d , an  

individual which differs from  the other two in having the beaks sub­
term inal and in the  proportions of the shell. I t  probably is a differ­
ent species.

E a g le  F o r d : F annin  County, bluffs of Red River.
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N u cu la  h ay d en i SHUMARD 1860, 8 9 , 602. WHITE 1883, 10 6 , 38, 
pl. X V III, figs. 6a-b .
Postero-dorsal m argin of shell deeply excavated, posterio r end of 

shell prolonged and sharply rounded, basal m argin broadly curved, 
an terio r end ra th e r  acutely rounded; beaks subcentral; num erous, 
fine flattened, rad ia l ribs.

E a g le  F o r d : Fannin  County, bluffs of Red River (type locality ).

L E D 1 D A E  A d am s

LED A S c h u m a c h e r  

Shell rostra te , elongate, often keeled; palliai sinus small.

L e d a  ( ? )  h arv ey i H lL L  1893, 55 , 25, pl. I, figs. 7—8. G i l l e t  1924, 
4 7 , 233. (Anthonya? harveyi.)
M inute species, only a few  m illim eters long; concentric ribs. 
G len  R o se : Paluxy River near Glen Rose.

LEDA  ACUM INATA T w e n h o f e l  1924, 99, 72, pl. XXI, fig. 4. 
M en tor b e d s : Southern Kansas.

YOLDIA M o l l e r  1842

Elongate subovate or trapezoidal, inequilateral, m ostly has an ­
te rio r end broadly rounded, posterior end narrow ed or pointed, shell 
gaping posteriorly, shorter antero-dorsal and longer postero-dorsal 
m argins nearly  straigh t, w ith num erous taxodont te e th ; ex terior 
smooth, or w ith fine, radial or concentric lines, and with a polished 
epiderm is; inner layer pearly ; palliai sinus deep and wide. Geno­
type: Nucula limatula Say. Carboniferous-Recent.

I t  differs from  Nucula in having a palliai sinus, in shape, and in its 
less nacreous shell. I t  has a much longer and ta lle r palliai sinus 
than  Leda.

Y o ld ia  m icro d o n ta  M e e k  1872, U. S. Geol. Geogr. Surv. T err. ( H a y - 
d e n ) 6th Ann. Rept., p. 304. M e e k  1876, 70 , 109, pl. I I ,  fig. 2. 
C r a g in  1893, 21 , 218. C r a g in  1895, 2 3 , p. 60. T w e n h o f e l  1924, 
99 , 86, pl. XV, figs. 11-12.
Shell small, elongate ovate, an teriorly  m oderately rounded, pos­

terio rly  narrow ed and sharply rounded, basal m argin  broadly and 
gently curved, both dorsal m argins nearly  stra igh t, beaks ra th e r  
depressed and located an terio r to middle of shell, 20 anterio r and 26 
posterior teeth. C asts; muscle scars, palliai line and ornam entation 
no t described. Length (holotype) 12.5 mm., height 7 mm., thickness
3.5 mm. K ansas localities: Dakota group 12 miles west of Salina 
(type locality) ; M entor beds, 5 miles west of Smolan, Salina County; 
N atu ra l Corral, M cPherson County.

P aw p aw : Paw paw C re e k , e a s t  o f  D e n iso n  (C r a g i n ) .
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Y o ld ia  s e p ta r in a  CRAGIN 1893, 21 , 218.
Beaks less elevated, beak angle more obtuse, postero-ventral 

m argin more prom inently  convex, posterior p a r t of shell less n ar­
rowed, and beaks more anterio r than  in Yoldia microdonta. E x terior 
of shell has concentric grow th lines. A nterior teeth  16-20, posterior 
21-29. Length 16 mm., height 9 mm., thickness 5 or 6 mm.

E a g le  F o r d : Sherm an County [Grayson County], type locality.

S u p e r fa m ily  A R C A C E A

P A R A L L E L O D O N T 1 D A E  D all

CUCULLAEA L a m a r c k

Cucullaea s. s. (type Area concamerata M artin i) has narrow  hinge 
p late mostly occupied w ith small vertical denticles ( tee th ), end teeth 
few, stra igh t, short and subhorizontal. The sub-genus Idonearca 
C'onrad (type: Cuculaea tippana Conrad) has a  thicker shell, longer 
hinge m argin, w ith a few  short median vertical teeth, and long, 
horizontal, s tria ted  la te ra l teeth.

C u c u lla e a  ( Id o n e a r c a )  te rm in a lis  CONRAD 1857, 18, 148, pl. IV, figs.
2 a-b. H i l l  1893, 55, p. 26. C r a g in  1893, 21, p. 174.
Large casts; beaks nearly  te rm inal; abundan t species.
G len  R o se : W idespread in C entral Texas.

C u c u lla e a  g ra c ilis  CRAGIN 1893, 21 , p. 173.
More com pressed and elongated than  C. terminalis.
G len  R o se : B urnet County; Gillespie County.

C u c u lla e a  ( Id o n e a r c a )  g r a t io la  H lL L  1888, 51 , 133, pl. XIV, figs. 2—2 a. 
H i l l  1893, 55 , p. 25. C r a g in  1893, 2 1 , p. 173.
Thin shell w ith coarse ornam entation.
G len  R o se : Wise County, one-half mile south of Cottondale.

C u c u lla e a  ( I d o n e a r c a )  co m an ch en sis  H lL L  1893 , 5 5 , 2 5 , p l. I l l ,  f ig s . 
1- 2 .
O utline cordate, ta lle r and th icker than  long; shell thick, um bones 

small, high, incurved.
B a s a l  G len  R o se : P arker, Hood and Comanche counties; 3 miles 

east of Millsap (type locality) ; n ea r Springtown, P ark er County; 
a t  Comanche.

C u c u lla e a  re c e d e n s CRAGIN 1 894 , 22 , 3 , p l. I, fig . 1 9 .

Beaks m ore posterio r than  in C. terminalis.
L o w er F re d e r ic k sb u rg : W eatherford .
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C u c u llae a  sp. SHATTUCK 1903, 8 6 , p. 23.
“ I t  bears a strik ing  resem blance to C. terminalis.”
B u d a : Shoal Creek, A ustin ; Onion Creek, n ea r  Buda.

C r a g in  has described the following species from  near Malone 
M ountain: From  IV2 miles east of Malone, C. transpecosensis, C? 
texticostata and C. catorcensis Castillo and A guilera ; and from  the 
northw est end of Malone M ountain, C. castilloi C r a g in . These m ay 
be of basalm ost Cretaceous age.

C u c u lle a  m ille s tr ia ta  SHUMARD 1862, 90 , 202.
Shell som ewhat trapeziform , gibbous, longer than  wide, rounded 

an teriorly , tru n ca te  posterio rly ; surface w ith num erous, fine grow th 
lines and w ith rad ia tin g  lines. H inge w ith 13-14 strong  teeth . 
Length 22 mm., w idth 17 mm., thickness 13 mm.

U p p e r  C re ta c e o u s : Lam ar County, n ea r Red R iver (type lo­
cality) .

A R C ID A E  D ali 

A R C A  L a m a rc k

A re a  sp. ind. R o e m e r  1849 , 7 7 , 4 0 4 . H i l l  188 9 , 5 2 , p. 10  (com pared 
w ith Area pholadiformis d’O rbigny).
F re d e r ic k sb u rg : F redericksburg ; New B raunfels.

A re a  p ro u t ia n a  SHUMARD 1860, 89 , p. 601.
E d w a rd s : Comanche P eak ; P ark er County.

A re a  su b e lo n g a ta  CONRAD 1857 , 18, 1 4 8 , p l. VI, f ig s .  3 a—b.

W a sh ita : Between El Paso and F ro n te ra  [n ear Cerro de M uleros].

A re a  w a sh itae n sis  A D K IN S 1920, 1856, 121, pl. X, fig. 5..................... ..
....... ............. ........................—---- --------------------------------P la te  X X , fig u re  12
Limonitic m icrom orph; obese species, short hinge line; casts. 
P a w p aw : F o rt W orth  (type locality).
G ra y so n : T a rran t County.

A re a  tra m ite n sis  C'RAGIN 1893 , 21 , 1 6 8  (Area galliennei d ’Orbigny v a r .
tramitensis).
W h i t n e y  sta tes th a t th is is the equivalent of Barbatia mieronema 

Meek (1 9 1 1 , 1 1 1 , p. 1 1 ) .

W o o db in e : D enton County, T im ber Creek; Dallas County, B ear 
Creek.

A re a  ( T r ig o n a r c a )  s io u x e n sis  HAYDEN AND M EEK. CRAGIN 1893, 21 , 
170.
W o o db in e : D enton County, T im ber Creek.
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BARBATIA G r a y  

B a r b a t ia  sim on d si W H ITNEY 1911, 111 , 11, pl. I, fig. 6.
Beaks n ear an te rio r end; dorsal and ven tra l m argins roughly 

parallel; grow th lines crossed by pronounced, subequal, rad ia ting  
striae.

B u d a : B arton Creek and Shoal Creek, n ea r A ustin ; M ain  S t re e t ,  
n ea r F o rt W orth.

S u p e r fa m ily  P T E R I A C E A  

P IN N ID A E  M eek

PINNA L i n n a e u s

P in n a  co m an ch e an a  CRAGIN 1 894 , 22 , p . 3 _______ P la te  X V III ,  f ig u re  6
Cross-section subcircular; sparse rad ia l costellae and even fa in te r  

sparse concentric lines.
F re d e r ic k sb u rg  d iv isio n : Texas, New Mexico and K ansas (types 

from  Kansas and T ex as); Tucum cari, N.M.; Belvidere, K an.; F o rt 
W orth ; n ea r W aco; w idespread in the C om an ch e P e a k  lim estone.

P in n a  g u a d a lu p a e  B o S E  191 0 , 8 , 8 5 , p l. X III, f ig s .  1—9 ;  p l. XIV, f ig s . 
1 - 2 .
Cross-section subrectangular, slightly more rounded w ith age. 

O rnam entation  a rec tan g u la r netw ork of about 15 vertical ribs (on 
each side), crossed by num erous prom inent grow th lines.

F r e d e r ic k sb u rg  (subd. 2, Exogyra texana) and L o w er W a sh ita  
(subd. 4-6, Pervinquieria trinodosa): E l Paso, Cerro de Muleros 
(type locality).

P in n a  p e tr in a  W h it e  (?) 1874, Prelim . Rept. Geogr. Geol. Expl. and 
Surv. w est of 100th Mer. (W heeler), 24-25. W h it e  1875, Rept. 
(sam e survey) fo r  1875, Vol. IV, pt. 1, 182-183, pl. X III, figs. 
7 a-b . S ta n t o n  1893, U. S. Geol. Surv. Bull. 106.
C om an ch e  P e a k : N ear Waco (specific identification doub tfu l).

P in n a  sp. R o em er  1849, 77 , 402.
F r e d e r ic k sb u rg : A t Fredericksburg .

P in n a  sp. R o em er  1852, 78 , 56.
A u stin  c h a lk : Between New B raunfels and Seguin.

P in n a  sp . H i l l  188 9 , 52 , 1 0 .

W a sh ita  d iv isio n : A t F o rt W orth.

P in n a  sp . H i l l  18 8 9 , 52 , 1 0 .

B u d a : A t Austin.

P in n a  la q u e a ta  CONRAD. W HITFIELD 1889. H lL L  1889, 52 , p . 10.
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P E R N ID A E  Z itte l

M onom yarian (an te rio r adductor absent) ; tee th  irreg u la r or ab­
sen t; w ith a serial m ultiv incular ligam ent.

G ERV ILLEA  D e f r a n c e

Beak term inal, pointed, posterio r ea r reduced; shape elongated 
or (ra re ly ) sho rter and subquadrate. H inge w ith several vertical 
cartilage pits and a few  obscure dental ridges (“tee th” ).

G e rv ille a  g r e g a r ia  SHUMARD I860, 8 9 , 606. W H ITE 1883, 106 , 38, 
pl. X V III, fig. 3 a.
Subovate, nearly  subquadra te ; beaks nearly  term inal 3-4 ligam ent 

pits.
E a g le  F o r d : Lam ar County, bluffs of Red River.

GERV ILLIO PSIS W h it f ie l d  1886

Differs from  Gervillea in having posterior w ing prom inent, an terio r 
end trunca te , no dental ridges (“tee th” ), valves gaping anteriorly . 
Some authors (Freeh, Bôse) deny the validity  of the genus. Geno­
type: G. ensiformis Conrad. Synonym: Dallioconcha W hite 1888.

G o rv illio p sis  sp . a f f . so len o id es SOHLE. BÔ SE 1910 , 8, 8 6 , p l. XIV, fig . 3 .

W en o -P aw p aw : El Paso, subd. 6 of M onum ent M ountain (Cerro 
de M uleros).

G e rv illio p sis  in v a g in a ta  WHITE 1887, 109 , 35, pl. II, figs. 4—5. 
H il l  1889, 52, p. 9. B ôse 1910, 8, p. 86. A d k i n s  a n d  W in t o n  
1920, 3, 67, pl. X V III, fig. 1. S h a t t u c k  1902, 86, 19, pl. V, fig. 12
............._________ _______________________________ ___ P la te  X V III ,  f ig u re  1

E longated subparallel to posterior m arg in ; posterio r wing prom i­
n en t; several ligam ent pits.

W en o : Grayson to T a rra n t counties (m ainly nacreous shells). 
P a w p aw : Grayson C ounty; T a rran t County ( ra re ) . D u ck  C re e k : 
K ingston, Oklahoma ( ra re ) . K iam ic h i: Bosque County ( ra re ) . 
B u d a : Travis County? (S ha ttuck ). W en o-P aw paw  (subd. 6 ) :  E l 
Paso section. I t  is not certain  th a t these are all the same species.

INOCERAMUS S o w e r b y 13

In n er layer thin, nacreous; ou ter layer thicker, prism atic. Form  
ra th e r  rounded; beaks an terio r; sculpture concentric, m ore ra re ly  
w ith rad ia ting  folds. H inge generally  straigh t, edentulous, w ith

13Literature : Bohm, Job., 1911: Zusammenstellung der Inoceramen der Kreide- 
formation. Jahrb. kon. preuss. geol. Landesanst., XXXII, 375-406 (bibliography). 
Bohm, Johannes, 1 9 1 4 : Zusammenstellung der Inoceramen der Kreideformation 
(Nachtrag). Ibid., XXXV, 595—599. Bohm, Joh., 1909: Inoceram us crip si auct. 

ibid., Abh., (N. F. ), Bd. 56. Bohm, Joh., 1919: Uber Inoceram us cardissoides auct., 
ibid., Jahrb., XL, 65-70. Bose, Е., 1913: Algunas faunas del Cretâcico superior de
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num erous small ligam ent pits. Rare in Jurassic  and Com anchean; 
abundan t in U pper Cretaceous.

G enotype: Inoceramus cuvieri Sowerby. In  practice Inoceramus 
m ay frequently  be recognized in fragm ents and in well samples by its  
prism atic shell layer. (The Pinnidae and some other groups also have 
th is feature .)

INOCERAM US BA RABIN I M o r to n  1834. B ô s e  1913, Inst. Geol. 
Mex., Bol. 30 (Peyotes), 37, pl. I l l ,  fig. 7; pl. IV, fig. 1. 
Medium-sized, ra th e r  inflated species, subquadrangular in outline, 

beak form s a righ t angle; num erous, unequal, eccentric plications. 
S e n o n ia n : V arious localities in Coahuila.

Inoceramus biformis T u o m e y . S h u m a r d  1860, 8 9 , 606.
A u stin  ch a lk : Locality unknown.

In o c e ra m u s c ap u lu s  SHUMARD 1860, 8 9 , 606.
E longate-ovate in outline, dorso-ventral dimension g rea te r  than  

an tero -posterio r; um bonal region very gibbous, w ith a few  obscure 
rad ia l ribs. Beaks term inal, elevated, pointed, curved forw ards. 
Shell w ith small, unequal, distinct, concentric folds.

E a g le  F o rd  (with Tapes hilgardi and Metoicoceras swallovi) : 
L am ar County, bluffs of Red River.

In o c e ra m u s co m an ch e an u s CRAGIN 1895, 23 , 53. A D K IN S AND 
W i n t o n  1920, 3, 73, pl. XVII, figs. 1-3______ P la te  X V III ,  f ig u re  5

Hinge line short, dorsal m argins ra th e r  straigh t, form  no t 
much inflated; shell th in ; surface w ith num erous concentric folds 
of irreg u la r spacing and strength .

D u ck  C re e k : One to two miles no rtheast of Denison (type lo­
cality) ; M arie tta , Oklahom a; generally  d istribu ted  in N orth-C entral 
Texas and in northern  Trans-Pecos Texas.

Coahuila y regiones limitrofes. Inst. Geol. Mexico, Bol. XXX. *Conrad, T. A., 
1857, 18. *Cragin, F. W., 1893, 21. **Cragin, F. W., 1895, 23. Grabau, A. 
W., and Shimer, H. W., 19 0 9 : North American Index Fossils. *Meek F. B., 
1876, 70. **Roemer, Ferd., 1852, 78. Schlüter, Cl., 18 7 7 : Zur Gattung 
Inoceram us. Paleontogr., Bd. 24. **Schlüter, Cl., 1887: Vorlage einiger Inoceramen 
und Cephalopoden der texanischen Kreide. Sitz.-ber., niederrhein. Ges. Bonn, in : 
Verh. naturhist. Verein preuss. Rheinl. und Westf., Bd. 44. Stanton, T. W., 
1893 : The Colorado formation and its invertebrate fauna. U. S. Geol. Surv. Bull. 
106. Stephenson, L. W., 1923 : Invertebrate fossils from the Upper Cretaceous 
formations. North Car. Geol. Econ. Surv., Vol. V, pt. 1. Wade, Bruce, 1926 : The 
fauna of the Ripley formation on Coon Creek, Tennessee. U. S. Geol. Surv., Prof. 
Paper 137. Whitfield, R. P., 1886 : Brachiopoda and lamellibranchiata of the Raritan  
clays and green sand marls of New’ Jersey. U. S. Geol. Surv., Mon. 9. Woods, H., 
1911: Monograph of the Cretaceous lamellibranchia of England. Vol. II, Paleontogr. 
Soc. Woods, H., 1912 : The evolution of Inoceram us in the Cretaceous period. 
Quart. Jour. Geol. See. London, LXVIII, 1-20.
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In o c e ra m u s c o n fe r tim -a n n u la tu s  ROEMER 1849, 7 7 , 402; ROEMER 1852, 
78 , 59, pl. VII, fig. 4. C o n rad  1857, 18, 151, pl. V, fig. 5 (C onrad’s 
pl. V, fig. S ^R o em er’s pl. V II, fig. 4 ). U dden  1907, 100, p. 33. 
Beak form s obtuse angle, dorsal m argin of shell straigh t, ven tra l 

m argins oval in contour. N um erous subequal principal concentric 
ribs.

A u stin  c h a lk : Ford of Guadalupe River, n ea r  New B raunfels 
(type locality).

B o q u illa s  f la g s : B rew ster County (U dden).

In o ce ram u s c re n is tr ia tu s  F. ROEMER 1904, in : AlRAGHI, Inoceram i 
del Veneto, Boll. soc. geol. ita l., 23, p. 197, pl. IV, fig. 16. 
B o h m  1911, Zusam. Inoc. Kr., 390. B o se  1913, Inst. Geol. Mex.,
Bol. 30, p. 38__________ ___ ___________ ___ P la te  X X X IV , fig u re  7

Transversely  elongated, longer than  tall, surface w ith wavy, thick, 
concentric folds, which are separated  by deep, broad in terspaces con­
ta in ing  w eaker, more irregu lar, secondary folds.

This species, le ft in m anuscrip t by Roemer, is considered by Bôse 
to  be possibly identical w ith I. barabini. Roemer included various 
horizons in his Turonian.

“ T u ro n : A ustin” (type locality).

INOCERAM US C R IPPSI M a n t e l l . R oem er  1852, 78 , 56, pl.V II, fig. 2. 
B ôse 1913, Inst. Geol. Mex., Bol. 30, 28, pl. II, fig. 8. B o h m  1909, 
Inoceramus crispii A uctt. Abh. k. preuss. geol. Landesanst., Bd. 56. 
S ubquadrangular in outline, w ith concentric, prom inent ribs of 

quadra te contour, as in I. subquadratus, bu t lacking the cross ribbing 
of th a t species.

A u stin  ch a lk : Ford of Guadalupe River n ea r New B raunfels; 
Coahuila, num erous localities.

In o c e ra m u s cu m m in si CRAGIN 1893 , 2 1 , 1 9 2 , p l. XXXVI, f ig s .  1—2 ;  
p i. XXXVII.
Large species, elongated antero-posteriorly , inequivalve, inflated 

in um bonal region, som ewhat quadrilatera l in side view, ornam ented 
w ith rem otely  spaced, concentric undulations.

T a y lo r : Chihuahua, fo u r miles south of Presidio (type locality) ; 
San Carlos region.

INOCERAM US D IV ERSE-SU LCA TUS R o e m e r . S c h l ü t e r  1887, 8 3 ; 
H il l  1889,52, p. 9.
Hill says: “ Same as Inoceramus divers e-dig itatus Sowerby.” 

The species does not appear under th is name in the Roemer papers 
on Texas.

A u stin  ch a lk : A t A ustin (Schlüter 1887, 8 3 ) ,
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In o c e ra m u s e x o g y ro id e s  MEEK.

A u stin  c h a lk : Austin (Schlüter 1887, 8 3 . Hill 1889, 52 , pp. 9, 53).

In o c e ra m u s f r a g i l is  H A LL AND M EEK 1854 (n o t  SlNZOW 1872).
Beak som ewhat produced and sharply rounded; form  thin, elongate 

ovate, w ith irregu lar, obscure, concentric ribs.
E a g le  F o rd : N ear Austin.

INOCERAM US (HA PLOSCA PHA ) GRANDIS Conrad 1875 (? ) . 
U dden 1907, 100 , pp. 35-36.
A u stin  ch a lk  (basal) : Austin.
T e r lin g u a  b e d s : B rew ster County, Cottonwood Creek, and south 

of Cuesta Blanca.

INOCERAM US INVOLUTUS S o w e r b y . S c h l ü t e r  1 887 , 8 3 .

A u stin  c h a lk : A ustin.

In o c e ra m u s la b ia tu s  SCHLOTHEIM. BÔSE 1913, Inst. Geol. Mex., B oL  
30 , 25 , pl. I, fig. 1 4 ; pl. II, figs. 1 - 6 ;  pl. I l l ,  fig. 2. B ô h m  1911, 
Zusam. Inoc. Kr., pp. 3 9 6 -3 9 7  (lists several varie ties). M o r e m a n  
1 9 2 7 , 73 , 95 . B ose a n d  C a v i n s  1928, 10.

Thin species, elongate ovate in outline, beak right-angled or m ore 
acu te ; num erous concentric main undulations w ith 3-6 fine concen­
tric  lines between, the undulations being ovate or subquadrate in 
contour.

U p p e r E a g le  F o r d : N orth-C entral Texas.
E a g le  F o rd  f la g s : Bell C ounty; Austin.
T u ro n ian  (S a lm u r ia n , and U p p e r  T u r o n ia n ) :  G enerally d istrib­

u ted  in no rthern  and easte rn  cen tral Mexico (locality  lists in Bôse 
and Cavins, 10).

INOCERAM US LATUS M a n t e l l . R o em er  1852, 78 , 60.
A u stin  ch a lk : F ord of Guadalupe River, n ea r New B raunfels. 
Inoceramus multistriatus CRAGIN 1893, 21 , 192 =  P te r ia  p e d e rn a lis  

( R o e m e r ) (C r a g in  1895, 23 , 56).

In o c e ra m u s m un son i CRAGIN 1895, 2 3 , 55.
Beaks sta ted  to be m ore elevated above hinge-line and more in ­

curved than  in Inoceramus comancheanus, and shell w ith about five 
prom inent rad ia l folds.

D u ck  C re e k : On Duck Creek, one to two miles n o rtheast of 
Denison (type locality ).

In o c e ra m u s m y tilo p sis  CONRAD 1857, 18, 152, pl. V, f ig s .  6 a—b .

Inoceramus mytiloides R o em er  (not M a n t e l l ) 1852, 78, 60, pl. V II, 
fig. 5. C onrad’s pl. V, fig. 6 a := Roem er’s pl. V II, fig. 5; C onrad’s
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pl. VII, fig. 6 b is original (W est T exas?). Conrad’s species seems 
to be based on R oem er’s figure, since no locality  is given.

A u stin  c h a lk ? : New B raunfels, fo rd  and w ate rfa ll of Guadalupe 
R iver (type locality ).

INOCERAM US PRO BLEM A TICUS S c h l ü t e r . H il l  1889, 52, p. 9. 
E a g le  F o r d : N ear A ustin.

Inoceramus striatus M a n t e l l . R o e m e r , 185 2 , 78 , 60.

A u stin  ch a lk : W aterfa ll of Guadalupe River near New B raunfels.

In o c e ra m u s su b q u a d ra tu s  SCHLÜTER 1887 , 8 3 , p . 4 3 ...................................
______ _______ - ...................................................... P la te  X X X IV , fig u re  6

Thin species, subquadrate in outline; has subequal, prom inent, 
sharp-topped ribs of quadrate contour, crossed by num erous in te r­
m itten t rad ia l ridges.

A u stin  c h a lk : N ear A ustin (type locality) ; w idespread in Cen­
tra l Texas.

In o c e ra m u s su lc a tu s  R o em er  1852, 7 0 , 57, pl. V II, fig. 2 (Inoceramus 
cripsi var. sulcata). C o nrad  1857, 18, 152, pl. V, fig. 8 (I. cripsii). 
Conrad’s pl. V, fig. 8 =  Roemer’s pl. V II, fig. 2.
A u s t in  c h a lk :  Ford of Guadalupe R iver near New B raunfels, and 

San Antonio-New B raunfels road crossing of Cibolo Creek (type 
loca litie s).

In o c e ra m u s te x a n u s  CONRAD 1857, 18, 152, p l. V, fig. 7.
“Elevated, suboval, compressed, equ ilateral; hinge, and la teral, and 

basal m argins regu larly  rounded; folds robust, prom inent, unequal; 
sum m it not prom inent.”

Horizon (?) : Jacun, th ree  miles above Laredo (type locality, 
Conrad 18, p. 143).

INOCERAM US UM BONATUS M e e k  a n d  H a y d e n . H il l  1889, 52, 
p. 9.
A u stin  ch a lk : A ustin.

In o c e ra m u s u n d u la to -p lic a tu s  ROEMER 1852, 78 , 59, pl. V II, fig. 1. 
D e u s s e n  1924, 33, pl. VII, fig. 3.
Medium to large size; form  inflated in umbonal region, thinned 

tow ards m arg ins; m argin  form s nearly  a right, angle a t beak, o ther­
wise contour is oval. Several broad, low, wavy folds rad ia te  from  
mid-line to e ither side, and te rm inate  a t  the undulate m argins. 
Group of I. digitatus Sowerby (Coniacian, W estern E urope).

A u stin  ch a lk : W aterfa ll of Guadalupe River near New B raunfels 
(type locality ). W idespread in C entral Texas and no rtheastern  
Mexico.
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In o ce ram u s sp . aff. o p a le n sis  BÔSE 1923, Inst. Geol. Mex. Bol. 42, 
184, pl. X III, figs. 1-3.

E a g le  F o r d : Langtry . T u ro n ia n : N ear Opal, Zacatecas.

In o ce ram u s sp. aff. c o n ce n tricu s  PARKINSON. WOODS 1911, A mono­
graph of the C retaceous lam ellibranchia of England. Paleon- 
togr. Soc. (London), 1910, p. 265, pi. XLV, fig. 11; pi. XLVI, 
figs. 1-10; pl. XLVII, figs. 1-2. W oods 1921, The evolution of 
Inoceramus in the Cretaceous period. Q.J.G.S., LX V III, p. 2, tex t 
figs. 5-9. B o se  1928, 10, 190, pl. XVIII, fig. 6 - P la te  V II , f ig u re  3 
Shell quite th in ; fo rm  tall, gibbous, generally  ovate in outline; 

beaks narrow  and produced, the le ft one prom inently  incurved over 
the sm aller and shorter righ t valve. Hinge line short, slightly 
oblique. Irreg u la r fa in t concentric folds, no radial plications.

U p p e r  E d w a rd s  (sandy lim estone phase above Toucasia reef) : Two 
miles southw est of Round Rock.

C o m an ch e  P e a k : Three miles southeast of Leander. Lower 
Goodland: W hite se ttlem ent road, 16 miles w est of F o rt W orth 
(Dr. S co tt).

ACTINOCERAMUS M e e k  1876 , 70, 39

Subovate, gibbous, inequivalve; hinge line short, oblique; beaks 
pointed, term inal, the left one more prom inent and incurved; a few 
'coarse rad ia l plicae. Genotype: I. sulcatus Parkinson. H orizon: 
Middle Albian.

A c tin o c e ram u s su b su lc a t ifo rm is  B Ô SE 1928 , 10, 1 8 9 , p l. X V III, 
f ig s .  1—5 ___________________________________________ P la te  V II , f ig u re  2

Small species, one-half inch ta ll; incurved beak; strong  rad ia l 
plicae n ear m argin, smooth in um bonal reg ion; shell thin.

U p p e r E d w a rd s : A bout a mile east of Valley Mills (type local­
ity ) . Most w riters consider Actinoceramus as a  subgenus of Inoce­
ramus. Compare W o ods 1 9 1 1 , Paleontogr. Soc., 2 6 8 , pi. XLVII, figs.
3 - 4 .  W oods 191 2 , Q.J.G.S., XLVIII, pp. 3 - 4 ,  te x t figs. 1 0 - 1 8  (on 
page 3 ) .

A  closely sim ilar species is Inoceramus praedigitatus A i r a g h i , 1904, 
Boll. Soc. Geol. Ital., X X III, 183, pl. IV, figs. 13-14, and tex t figure 
1 (on page 183), from  the Albian, type locality P erte  du Rhône. This 
is an inequivalve species of about the same shape and size as the 
Texan species bu t w ith 7-8 rad ia l folds which extend entirely  to the 
beak region and there fuse into one prom inent fold ; hinge line w ith 4-5 
subquadrate pits.
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PTER IID A E Meek

PTERIA S c o p o l i  (Avicula)

Shell aviculoid, two-winged, oblique, more or less inequivalve, adu lt 
tee th  obscure.

Shell distinctly  oblique, elongate, more than  twice as long as ta ll
Smooth, except fo r grow th lines................................ .......P. planiuscula
Radial ribs presen t

Ribs num erous, p rom inent................................ ...... P . co n v ex o -p lan a
Ribs few, fa in t................................................. ................ .......P. leveretti

Shell less than  twice as long as ta ll 
Subequivalve

Subquadrate ; an te rio r ear short; scar not prom inent
Beaks sub term inal...... ........... ......................................֊֊P. aguilerae
Beaks subcentral___________________________________P. n. sp.
Beaks an terio r to cen ter; shell slightly ta lle r than long

............................................................................................P. salinensis
Longer than ta ll; gibbous; an terio r ear and muscle scars

prom inent ........................... ......................... .....................P. pedernalis
Inequivalve

Cast gibbous, large, subcircular....................................... P. iridescens
Cast th inner, small

Outline subcircular; ribs p resen t....................................... P. dispar
Outline like P. pedernalis; ribs fa in t or absen t____P. singleyi

P te ria  pedernalis (ROEMER) 1849, 77 , 400. ROEMER 1852, 78 , 
61, pl. V III, figs. 1 a-b  (Avicula). BÔSE 1910, 8 , 84, pl. X II, figs.
4-9 (Avicula)___________________________________P late II, figure 6

Form  large, inflated, especially in um bonal region, subequivalve, 
an terio r ear prom inently  produced, hinge line long and s tra ig h t; 
an terio r border nearly  vertical, basal and posterior m argins rounded, 
contour ra th e r  elongate oval. Shell thin, w ith num erous subequal 
flattened grow th lam ellae, dem arcated by fine concentric grow th 
lines.

F redericksburg: A t F redericksburg  (type locality) ; La Encan­
tada, Chihuahua; Arivechi, Sonora. W alnut: A ustin (Bull Creek 
ro a d ) .

Comanche Peak: Three miles southeast of Leander.

P teria  convexo-plana (Roem er) 1849, 77 , 400. ROEMER 1852, 7 8 , 
61, pl. VII, figs. 9 a -d  (Avicula).
Small to medium-sized, elongate, axis oblique to hinge line; has 

num erous radial ribs (cast smooth) ; posterior ear oblique-angled, 
not distinctly  separated  from  re s t of shell.
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F re d e r ic k sb u rg : A t F redericksburg  (type locality).

P te r ia  sa lin e n sis  W H ITE (?) 1883, 10 6 , 15, pl. XVI, figs. 2a—6. 
C r a g in  1893, 21, 211.
L o w er W o o d b in e : T arran t County, W alnut Creek, 3.5 miles east 

of Mansfield (type locality ).

P te r ia  ( ? )  s ta b il i ta t is  W H ITE 1883, 1 06 , 15, pl. XVII, fig. 3 a.
An aviculid shell adheren t by its en tire  r ig h t valve; hinge line 

straigh t, shorter than  shell ; ears obsolete ; cartilage p it small. W hite 
thinks it m ay be a new genus.

[U p p e r ]  C re ta c e o u s : Collin County (type locality ).

P te r ia  ir id e sc e n s (SHUM ARD) 1862, 9 0 , 203-204 (Avicula).
Cast large, subcircular, inequivalve, gibbous, cardinal m argin 

s traigh t, as long as shell, o ther m argins circu lar in ou tline; muscle 
scars num erous; no surface ornam entation recorded. Length of type 
66 m m .; thickness 37 mm. Differs from  Pteria pedernalis in its un­
equal valves, g rea te r proportionate width and sm aller muscle scars. 

[U p p e r ]  C re ta c e o u s : L am ar County, head of Pine Creek.

P T E R IA  A G U ILER A E ( B ô s e ) 1920, Univ. Texas B u ll .  1856, 227, 
pl. XX, figs. 1, 2, 11, 12 (Avicula).
O utline roughly subquadra te; species relatively  ta lle r  and th in n er 

th an  Pteria pedernalis.
S a lm u r ia n : Cerro del Macho, Hacienda de Mohovano, Coahuila- 

C hihuahua; n ear P iedra de Lum bre, Coahuila.

P T E R IA  n. sp.
H as subcentral beaks.
S a lm u r ia n : N ear P ied ra de Lum bre, Coahuila.

P te r ia  p la n iu sc u la  ( R o e m e r ) 1849, 7 7 , 401; R o e m e r  1852, 7 8 , 62, pi. 
V II, fig. 7 (Avicula).
Medium-sized, smooth except fo r  grow th lines, elongate-oval, axis 

of shell oblique to hinge m arg in ; posterio r ea r acute-angled, sepa­
ra te d  from  body by a depression.

A u stin  ch a lk  (?) : Falls of Guadalupe R iver n ea r New B raunfels 
(type locality ).

P te r ia  le v e re tti  (CRAGIN) 1893, 2 1 , 171, p l. XLI, f ig . 3 (Avicula).
Body of shell elongate, exclusive of w ing abou t fo u r tim es as long 

as ta ll, pointed anterio rly , trunca ted  posterio rly ; large tr ia n g u la r 
w ing; shell o rnam ented with fine grow th lines, crossed by narrow  
rad ia l lines, producing a som ewhat cancellated ornam entation.
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K iam ich i: D enton Creek, n ea r W ise-Denton County line (type lo­
ca lity ).

W aln u t-C om an ch e  P e a k : N ear Benbrook.

P te r ia  s in g le y i ( C r a g i n ) 1893, 2 1 , 172 (Avicula).
General outline of P. pedernalis, b u t is strongly  inequivalve, m uch 

sm aller and more compressed, w ith the m argin prom inent but much 
narrow er, than  in th a t species.

G len  R o se : Travis County, Santa Monica Springs (holotype).

P te r ia  d isp a r  (C r a g i n ) 1894, 2 3 , 52 (Avicula).
Small, sem icircular, compressed, very  inequivalve ; le f t  valve feebly  

arched, w ith sm aller righ t valve nearly  flat; an te rio r ears sharply de­
lim ited, nearly  equilateral triang les w ith rad ia l ribs, posterio r ea r 
small, narrow ; le ft valve with large flattened rad ia l ribs and narrow  
in terspaces; rig h t valve centrally  has feeble, tubercu late  radial ribs.

G ra y so n : One-half to th ree-fourths mile southeast of Union S ta­
tion, Denison, in a side branch of Paw paw  Creek (holotype).

S u p e r fa m ily  O S T R A C E A

O S T R E ID A E  L a m a rc k 14

OSTREA L i n n a e u s  (including L iostrea  Douvillé)

Ostrea s. s. (genotype: O. edulis) has the  superior valve flat and 
lam ellar, the inferior valve plicate. Liostrea (genotype: O. sublamel- 
losa) has subequal lamellose valves. These anim als make considerable 
s tru c tu ra l adaptations to the ir environm ent, and such “varia tions” 
a re  not to be taken as justify ing  taxonomic (genetic) partitions.

In practice, fragm ents of Ostreidae may frequently  be recognized 
by the lam ellae into which the shell splits.

O stre a  a n o m ia e fo rm is  ROEMER 1849, 77 , 394; ROEMER 1852, 78 , 75, 
pl. IX, figs. 7 a -e .
Shell small, la rg e r valve inflated in beak region, otherw ise rounded; 

sm aller valve subcircular, w ith elevated subm arginal beak.
E a g le  F o r d : Ford and w aterfa ll of Guadalupe River n ea r  New 

B raunfels (type loca lity ); A ustin (Hill 1889, 52 , p. 3).

14Literature : Coquand, H., 1869 : Monographie du genre Ostrea, terrain crétacé. 
Marseille. Douvillé, H., 1910 : Observations sur les ostreidés, origine et classification. 
Bull. Soc. Géol. France (4), X, 634-659. Gillet, S., 1924: Etudes sur les lamelli­
branches néocomiens. Soc. Géol France. Mém. 3, (n.s. ), pp. 66-73. Jaworski, E., 
1913 : Ein Beitrag zur Stammesgeschiclite der Austern. Zts. ind. Abs„ Ver. Lehre, 
Bd. 9, Heft 3, 182-215. Lang, W. D., 1923 : Evolution : a resultant. Proc. Geol. 
Assoc. XXXIV, pt. 1, pp. 7-12. White, C. A., 1883 : A Review of the fossil Ostreidae 
of North America [etc.], U. S. Geol. Surv., 4th Ann. Rept., 273-430. Jackson, 
R. T., 1888 : The development of oysters with remarks on allied genera. Proc. 
Boston Soc. Nat. Hist., XXIII.
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O stre a  b e lla  CONRAD 1857, 18, 156, pl. X, figs. 4 a-b . CRAGIN 1893, 
2 1 , 199.
Shell oblong-ovate, slightly curved, narrow ed tow ards beak. 

L arger valve inflated, rounded, undulated, w ith radical ribs crossed 
by rem ote, im bricated grow th rings; sm aller valve flattened, concave 
tow ards beak, m arked by m inute obsolete radial lines.

“ C re ta c e o u s : W est Texas.”
T a y lo r :  Two miles south of Presidio del N orte (C ragin 1893, 21 , 

199).

O stre a  c am e lin a  CRAGIN 1893, 2 1 , 199. H lL L  1888, 5 1 , p l. VII, f ig s .  
28-29.
Shell large, lower valve deeply concave w ith a hump in beak region 

and a posterio r radial sulcus; upper valve flat; beaks narrow  and 
pointed.

G len  R o se  and T r a v is  P e a k : B urnet, Travis, Hood and E ra th  
counties.

O stre a  c a r ic a  CRAGIN 1893, 2 1 , 200, p l. XLV, f ig . 11.
Shell medium-sized, single or colonial, th in , sm ooth; beaks small, 

depressed, directed backw ards; valves generally  ovate in outline, 
narrow ed tow ards beaks; upper valve nearly  flat.

W o od b in e : D enton County (Tim ber Creek) ; T a rran t County 
(B ea r Creek) (type localities).

O stre a  c o n g e s ta  C o n r a d  1843, Rept. Hydrog. Basin U pper Miss. River 
(N icollet), I, Appendix C , p. 169. S h u m a r d  1860, 89, 609.
E a g le  F o r d : Grayson County, n ea r Sherm an (Post Oak C reek).

O stre a  c o rte x  CONRAD 1857, 18, 157, pl. XI, figs. 4 a—d. CONRAD 1859, 
1869, 117 , p. 64. D e u s s e n  1924, 33 , pl. XII, fig. 2.
“ E longated, pointed tow ards the apex; in ferio r valve ventricose, 

very  thick, w ith very prom inent, concentric, im bricated lam inae; 
card inal fosset long and profound, somewhat curved, w ith a rounded 
ridge on each side.”

U p p e r  C re ta c e o u s  ( ? ) :  “ Dry Creek, Mexico.”

O stre a  c re n u lim arg o  ROEMER 1852, 78 , 76, pl. IX, figs. 6 a—b. COQUAND 
1869, 117 , 55-56, pl. XXV, figs. 7-8. C r a g in  1893, 2 1 , 201, pi. 
XLV, fig. 6. W h i t e  1884, 107 , 294, pl. XXXIII, figs. 8-9. G i l l e t  
1924, 4 7 , p. 68 (O strea); p. 232 (L iostrea).
Thin, sub triangu lar, smooth, w ith 5-8 plications; beaks short and 

blunt. A varie ty  stonewallensis C r a g in  1893, 21, 202, pi. XLV, figs. 
1-5, is la rger and more elevated, w ith 6-9 plications, w ith its umbonal 
convexity more prom inent, and its beaks more recurved.

F r e d e r ic k sb u rg : A t F redericksburg  (type locality) ; Forestburg , 
M ontague County.
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O stre a  fra n k lin i COQUAND 1869, 117 , 53, p l. X X I I I ,  figs. 8-10. H lL L  

1893, 55 , 23. C r a g in  1893, 21 , 203.
T r in ity  d iv isio n  (G le n  R o s e ) :  Iredell, Bosque County.

O stre a  fra n k lin i v a r .  r a g sd a le i  H lL L  1893 , 5 5 , 2 3 , p l. I, fig . 6.

Shell elongate, acum inate, w ith several low, broad, rad ia l costae 
in te rrup ted  by prom inent grow th rings; beak of la rg e r valve pro­
longed, ribbed, subcylindrical.

G len  R o se : Glen Rose (type locality).

O stre a  lyon i S h u m a r d  1862, 90 , 200. CRAGIN 1893, 2 1 , 204.
Shell thin, of variable outline, ovate-oblong or subcircular, lower 

valve strongly  convex, upper valve less so; surface m arked w ith 
grow th lines; beak acute, straigh t, or tu rned  to one side.

U p p e r  C re ta c e o u s : Red River County, Pine Bluff.
W o o d b in e ? : F annin  County.

O stre a  ow en an a  SHUMARD 1862, 90 , 200. Ü EU SSEN  1924, 33 , pl. XI, 
figs. 3-3 a. S t e p h e n s o n  1923, 96 , 159.
Shell large (4 inches), upper valve elevated, ra th e r  thin, convex, 

narrow ed tow ards beak; hinge area large, tr iangu lar and deeply 
excavated in middle. Valve with prom inent convexity n ea r middle 
and back of th a t a prom inent sinus; basal m argin is correspondingly 
undu la te ; lower valve th icker and less undulate. The thinness of 
shell is a fea tu re  of this species.

N a v a rro : Chatfield Point (type locality).

O stre a  aff. p r a t t i  STEPHENSON 1923, 96 .
In most respects resem bles th is species, but has plication more 

prom inently  developed. Compare also O strea subspatu la ta F o r b e s  
(W h i t e  1884, 107 , 301, pl. XXXVII, figs. 1 -2 ), and O. owenana 
S h u m a r d .

R a tt le sn a k e : T erlingua quadrangle, w idespread and abundant 
m arker.

O stre a  p e r v e rsa  CRAGIN 1893, 21 , 205, p l. XXVIII, f ig s . 1-6.
Shell large, thin, subequivalve, smooth, outline generally  ovate- 

oblong, narrow ed tow ards beaks, some shells w ith axis curved.
D el R io : A ustin (Shoal C reek).
“ W a sh ita  lim e sto n e ” : Johnson County (Nolands R iver), D enton 

County (Denton Creek near Ju s tin ), Grayson County (C edar M ills).

O stre a  p la n o v a ta  SHUMARD 1862, 90 , 201. W H ITE 1884, 107 , 299.
Shell small, thin, irregu larly  ovate, narrow  near beak, su rface  

m arked w ith fine grow th lines. Shum ard recorded the form ation a t  
Dresden as “A ustin lim estone.”

N a v a r r o : N avarro County, Dresden (type locality).
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O stre a  p lu m o sa  MORTON 1833. CRAGIN 1893, 21 , 206. STEPHENSON 
1923, 96, 147, pl. XXXVIII, figs. 14-17; pl. XXXIX, figs. 11-15.
Ovate to triangu lar, some individuals w ith narrow ed beaks. L eft 

valve generally  attached, righ t valve compressed to ventricose, w ith 
fine concentric grow th lines and rad ia ting , fine, unequal, b ifu rcating  
costae.

A u stin  c h a lk : Dallas County.
T a y lo r : Two miles w est of T aylor; Travis, H ays and Comal 

counties.
B ro w n sto w n  m a rl: Paris.
S a n  M ig u e l: Five miles sou theast of Spofford.
E sc o n d id o : Sixteen miles southeast of Eagle Pass.

O stre a  so le n isc u s  M EEK. CRAGIN 1 893 , 21, 2 0 6 , p l. XXXV, f ig . 3. 
W h i t e  1883 , 106, 9 , p l. II, f ig s .  2 a - b .  W h i t e  188 4 , 107, 3 0 0 , p i. 
XLII, f ig . 1.

Shell long, slender, sm ooth; beak of le ft valve narrow , produced 
and generally  closely recurved, externally  w ith delicate plications.

W o o d b in e : D enton County; T a rran t County.

O stre a  s a lt il le n s is  B o s e  1913, Inst. Geol. Mex., Bol. 30, 46, pl. V III, 
figs. 1 -3 . S t e p h e n s o n  1923, 96, p. 147 .

S a n  M igu el b e d s : “ Southw est Texas.”
C a rd e n a s  b e d s : Cardenas, San Luis Potosl; Tula, Tam aulipas; 

num erous o ther localities in northern  Mexico.

O stre a  su b s p a tu la ta  FORBES, Q.J.G.S., Vol. I, pp. 61—62, te x t figs. 
on pp. 61, 62. C o n r a d  1857, 18, 155, pl. X , figs. 3 a-b . S t e p h e n ­
s o n  1923, 96, p. 159.
The Ostrea aff. pratti, above mentioned, from  north  of Terlingua, 

m ay be th is species.
U p p e r  C r e ta c e o u s ? :  B rew ster County. Tascalingo [T erlingua].

O stre a  te c t ic o sta  GABB 1860. STEPHENSON 1923, 96, 143, p l. XXXVIII, 
figs. 1-9.
O utline irregu lar, roughly triangu lar, broad ventrally , narrow ly 

pointed n ea r beak, some shells w ith axis curved. L eft valve w ith 
grow th lines and im bricated lam ellae, and w ith several rad ia ting  
b ifu rcating  costae; r ig h t valve w ith grow th lines and im bricating  
lam ellae.

L o w e r  N a v a rro  (Exogyra costata zone) : K aufm an County, four 
miles east of Crandall, in cut of Texas & New Orleans Railway 
(7550).
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O stre a  v e ll ic a ta  CONRAD 1 857 , 18, 1 5 6 , p l. X I , f ig s .  2 a —b.

“ Subovate, in ferio r valve convex, w ith very  irregular, lam inated , 
concentric lines, im bricated; surface as if pinched into cavities a t  
places; beak subrostrated , thick; m argins of the lower valve th ick­
ened, m uscular im pression com paratively n ea r the base; hinge a re a  
broad.”

L o w er C re ta c e o u s : Rio Grande, between El Paso and F ro n te ra  
(type locality).

ALECTRYONIA F i s c h e r  d e  W a l d h e i m

Valves ra th e r  flat or broadly curved, hinge line straigh t, rad ia l 
folds or plications p resen t: Alectryonia s. s. (type: A. cristagalli 
L am arck). The genus includes the subgenus or section Arctostrea 
Pervinquière (type: A. rectangularis Roem er), elongated recurved 
shells w ith an elevated median keel from  which compressed, single or 
b ifurcated, ribs run  off to the zig-zag shell m arg in ; some form s are 
low, flattened, w ith wing-like expansions (macroptera-type).

A . Large flattened shells:

A le c try o n ia  ( ? )  su b o v a ta  SHUMARD 1854, 87 , 17 9 , p l. V , fig . 2 .
C o q u a n d  1869, 117 , 48 , pl. X V II ,  fig . 4. W h i t e  1884, 107 , p . 30 1 .
C r a g i n  1 893 , 2 1 , p . 2 0 7 .

Large massive shell, m ainly oblong-ovate, beaks stra igh t or re ­
curved; shells nearly  smooth except fo r  grow th lines and usually  
6-8 coarse, rad ia l folds. A pparently  is relatively more elongated 
than  A. marcoui.

F r e d e r ic k sb u rg  d iv is io n : N orth-C entral Texas.
W a sh ita  d iv is io n : C entral Texas; Trans-Pecos Texas; F o rt 

W ashita, Bryan County, Oklahoma (holotype).

A le c try o n ia  a lte rn a n s  CRAGIN 1893, 21, p. 198 .
M ainly clustered shells, somewhat like Ostrea subovata bu t shorter, 

ovate to rhomboidal, w ith 8-12 sharp  plications.
G len  R o se  (100 feet below m ain Exogyra texana b ed ): T rav is 

County, Sandy Creek.

A le c try o n ia  m arco u i (B o S E )  1910, 8 , 10 5 , pl. X V I , fig . 1 5 ; p l. X V II ,
fig . 1. M a r c o u  185 8 , 68 , 43 , p l. IV , fig . 4 (Ostrea marshi).
Large, massive, subovate shell, smooth except fo r  grow th lines 

and 3-8 broad, radial folds, which are more prom inent n ea r the shell 
m argin. This species is very close to A. subovata.

F r e d e r ic k sb u rg  an d  W a sh ita  (subd. 3, 5, 6) : E l Paso section.
W a sh ita : N orth-C entral Texas.
W eno to  M ain  S t r e e t :  T arran t County.
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A le c try o n ia  sp. a f f . d ilu v ian a  LlN N A EU S. CRAGIN 1893, 21 , p. 203. 
H i l l  1901, 57. D e u s s e n  1924, 33, pl. X, fig. 1.
Large, inequivalve shell, thickened along in ferio r m argin, with 

rad ia ting  sharply rounded plicae which form  interlocking zig-zag 
folds a t shell m argin.

A u stin  ch a lk : Austin.

B. Small, oval or falciform shells, jrticate

A le c try o n ia  f a lc a t a  (MORTON) 1827. H lL L  1889, 52 , p. 6 (?) .
S t e p h e n s o n  1923, 96 , 154, pl. XXXIX, f ig s . 1-10.
Shell long, relatively  narrow , strongly  curved backw ard; beak 

nea r cen ter of hinge; attachm ent scar small. Surface w ith 5-10 
or more strong  plications, o rig inating along cen tral line of shell 
and passing obliquely backw ard and downward to the zig-zag m argin.

T a y lo r : San Marcos, 2Ы  miles south of tow n; 2 ղ/շ miles east of 
San M arcos; 2% miles south of San Marcos.

U p so n : M averick County, 3 V2 miles northw est of Palom a; 2 ղ/շ 
miles southeast of Spofford.

N a v a rro : M anor (?) .

A le c try o n ia  lu g u b r is  (CONRAD) 1857, 18, 156, pl. X, fig. 5. COQUAND 
1869, 117 , 66, pl. XXXVI, figs. 22-23. C r a g in  1893, 21 , 204. 
W h i t e  1884, 107 , 297, pl. XLI, fig. 3. H i l l  1901, 57 , pi. XLV, 
fig. 2________________ P la te  X V I, fig u re  5 ; p la te  X X IV , fig u re s  8 —9

Many w riters consider Ostrea bellaplicata S h u m a r d  to be a syno­
nym  of th is species. “Suboval, superior valve flat, inferior valve slightly 
ventricose showing a m ark of a ttachm ent on the umbo. A small 
species, constan t in character and easily recognized.” Outside the 
a ttachm ent scar it has num erous small, subequal, rad ia l ribs.

[U p p e r  C r e ta c e o u s ] :  “ E ast of Red River [C anadian], New Mex­
ico, S an ta Fe road .”

N a v a rr o : Two miles no rth  of Corsicana (C rag in).
T u ro n ia n : N orthern  Mexico (Bose).

A le c try o n ia  q u a d r ip lic a ta  (SHUM ARD) 186 0 , 8 9 , p . 6 0 8 . W H ITE 
1 8 7 9 , 1 04 , 2 7 5 , p l. V, fig . 6 a ;  p l. V III, f ig s .  3 a - b .  W h i t e  1884 , 
107 , 2 9 9 , p l. X LIII, f ig s .  5 - 7 . BÔ SE  191 0 , 8 , 1 0 1 , p l. XVI, f ig s .
1 -1 2 . A d k i n s  a n d  W i n t o n  1920 , 3, 6 0 , p l. XVI, f ig s .  6 - 1 0 _______
___________________________________________________ P la te  X V I, fig u re  1

Small shell w ith fa lcate  contour, axis curved, beak obtusely 
rounded ; has about fo u r conspicuous, distant, thin, rad ia l folds, 
ta lle r  n ear m argin where they  form  pointed prolongations.

W a sh ita : Ten miles above m outh of Kiam esha Creek, and bluffs



Handbook of Texas Cretaceous Fossils 105

of Red River in Lam ar County (type localities, the la tte r  one ques­
tionable).

U p p e r F o r t  W orth  to m id M ain  S t r e e t :  N orth-C entral Texas. 
W en o-P aw paw  (subd. 6) : El Paso section.

A le c try o n ia  sp. SHATTUCK 1903, 8 6 , p. 21.
B u d a : A ustin (Shoal C reek).

Sub-genus ARCTOSTREA Pervinquière

A le c try o n ia  ( A r c to s t r e a )  sp. aff. c a r in a ta  LAMARCK. PERVINQUIÈRE 
1910, Pal. Univ., fiches 197-197 a-197 b (types). B ô s e  1910,
8, 104, pl. XVI, figs. 13-14. W h i t n e y  1911, 111, 12, pl. I, figs.
1 - 2 . A d k i n s  a n d  W i n t o n  1920 , 3 , 5 9 , p l. XVI, f ig s .  2 - 5 _________
--------------------------------------------------------------------- P la te  X V I, figu re  3

Shell elongate, curved, with a prom inent carina, from  which thin, 
elevated, acute-topped stra igh t or curved, subparallel ribs run to the 
zig-zag shell margin. There are a t least two species, one large w ith 
elevated cross-section and num erous parallel ribs, and the other 
with a low trian g u lar cross-section and spreading ribs.

W ash ita  d iv ision  (most abundant a t  top of D en ton  and top of 
W e n o ): N orth-C entral Texas, South-Central Texas, Trans-Pecos 
Texas, widespread.

Top of F r e d e r ic k sb u rg : Black M ountain, H udspeth County.

GRYPHAEOSTREA Conrad, in Meek 1876, 70, p. 11

“ Shell thin, elongated, straight, narrow ; lower valve ra th e r  deep 
and smooth; upper valve flat or slightly concave, and ornam ented 
w ith distant, regular, thin, concentric lam inae; beak of lower valve 
contorted or tu rned  to one side; cartilage-pit narrow, oblique.” 

Genotype: G. vomer M o r t o n .

G ry p h a e o stre a  vom er (MORTON). M e e k  1876, 70, p. 11, a n d  f o o tn o te ,  
p. 11. B o y l e  1893, U. S . G eol. S u r v .  B u ll .  102, p. 142. D a n e  a n d  
S t e p h e n s o n  1928, 118, p. 53.
T a y lo r  (M arlin  c h a lk ) :  Falls (or Limestone) County.

GRYPHEA L a m a r c k

A dults not attached; righ t valve flat, opercular, small and gen­
erally  fitting within the other valve, hinge line s tra igh t; large (left) 
valve arched, beak incurved (ra re ly  somewhat bent to one side), 
somje species with prom inent radial sinus, some with la teral wing­
like expansions.

G enotype: G. arcuata. Ju rassic  of Europe; Cretaceous (especially 
Lower Cretaceous) of Texas.

Gryphea had an extensive development in the European Lias 
(Liogryphaea F ischer) and disappeared in Europe a t the end of
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the Ju rassic. B ut in Texas during the Lower Cretaceous the genus 
underw ent an enormous provincial development, w ith the species 
below listed. There is a recent species (G. angulata L am arck). 
If  G. arcuata, the first species figured, by de Blainville, be taken  as 
the genotype, it is possible th a t the Texan species m ay eventually 
be assigned to another genus. The Texan Grypheas are  extrem ely 
variable, and although a key could be constructed to give the  m ain 
differential fea tu res of the typical form s of all the species, no such 
key would cover all the variations found in the field; therefore no 
key has been included. Extensive field experience and long fam il­
ia rity , aided by a set of figures showing the commoner varia tions,15 
are  the best means of identifying these fossils, and some varian ts 
will even then be found to be undeterm inable.

G ry p h e a  w ard i HlLL AND VAUGHAN 1898, 5 8 , 49, pl. I, figs. 1-16.
E arliest reported  species in Texas; small, m any individuals dis­

to rted  by large a ttachm ent scar; some have obscure rad ia l plicae; 
no sinus; beak not incurved.

G len  R o se : Travis and Hays counties (type localities).

G ry p h e a  m arco u i HlLL AND VAUGHAN 1898, 58 , 50, pis. II—V----------
______________________________________________________ P la te  II, f ig u re  3

Typically elongated, nearly  sym m etrical shells, w ith grea tly  in­
rolled, nearly  straigh t beak; radial sinus prom inent. The beak is 
more incurved, and the shell more straight-sided and elongate and 
less flared basally, than in G. mucronata. Some individuals are  quite 
slender. G. washitaensis is much less slender, and has a  pronounced 
m arginal flare. G. navia is more massive and has an outcurved beak. 
G. corrugata is more broadly tr ian g u la r and basally more flared.

W aln u t, C om an ch e  P e a k : N orth-C entral Texas: “ Big Springs on 
Colorado R iver” ; A ustin ; F o rt Stockton.

E d w a rd s : Edw ards County.

G ry p h e a  n av ia  H a l l  1856, Rept. Expl. Surv. R. R. from  Miss. River 
to Pacific, III, pt. IV, 100, pl. I, figs. 7-10. H il l  a n d  V a u g h a n  
1898, 58 , pis. X V II-X V III. M a rco u  1858, Proc. Bost. Soc. N at. 
H ist., V III, 95 (Gryphea roemeri). BÔSE 1910, 8, 106, pl. XVII,
figs. 2 - 9 ;  pl. X V III, figs. 1 -5 , 1 0 _______________ P la te  X I I ,  f ig u re  9
Typically ra th e r  massive, medium-sized shells, some w ith thick, 

im bricated  shell layers; have prom inent sulcus and pointed distal 
flare of shell m arg in ; beak conspicuously ben t to one side, b u t no t 
elevated ; a p rom inent sharply  rounded rad ia l carina ru n s from  beak 
to basal m argin, and is paralleled by a  p rom inent rad ia l sinus. 

K iam ic h i: S outhern Oklahoma, N orth-C entral Texas, no rthern

16Hill and Vaughan, 1898. The lower Cretaceous Grypheas of the Texas region. 
U. S. Geol. Surv. Bull. 151.
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Trans-Pecos Texas. I t  is ra re  in South-C entral Texas and in sou thern  
Trans-Pecos Texas.

G ry p h e a  c o r r u g a ta  S a y  1823, Acct. Exped. P ittsb u rg  to Rocky Mtns., 
II, 410-411. M o r t o n  1834, Syn. Org. Rem. Cret. Group U. S., 55, 
pl. XV, fig. 9 (Gryphea pitcheri). H il l  a n d  V a u g h a n  1898, 58, 53, 
pis. V-XV, X V III, XIX. M a r c o u  1889, The original locality of the 
Gryphea pitcheri M o r t o n .  Am. Geol., 188-193.
A highly variable species, typically  medium-sized, w ith an te rio r 

flare and a variable, m ainly weak sinus; beak no t g rea tly  incurved, 
ben t slightly to the side. M any individuals are  deform ed by large 
a ttachm ent scar.

K iam ich i, D u ck  C re e k : N orth-C entral Texas, no rthern  Trans- 
Pecos Texas.

Gryphea corrugata v a r .  hilli C r a g i n ,  in  T w e n h o f e l  1924, 99, 71, p i. 
XXIII, figs. 3-4. H i l l  a n d  V a u g h a n  1898, 58, 56-57, pl. V III, 
figs. 8-9, 11, 13-14.
This varie ty  seems indistinguishable from  the type G. corrugata 

Say.
C h am p ion  sh ell b e d : Champion Draw, Kansas.

G ry p h e a  c o r r u g a ta  V a r. b e lv id ere n sis  H lLL AND VAUGHAN 1898, 58, 
56-57, pis. IX-X.
Large shells, m ore pointed apically, beak less incurved, and ex­

te rna l radial sinus less conspicuous than  in G. tucumcari. 
C o m an ch e an : Belvidere, K ansas (type locality).

G ry p h e a  tu cu m car i M a r c o u  1851, Resume of geol. recon. [etc.], in : 
W h ip p le ,  Rept. Explor. Railr. Route from  Miss. River to Pacific, 
House Doc. 129, pp. 44-48. M a r c o u  1858, 68, 43, pl. IV, figs. 1-3. 
H i l l  a n d  V a u g h a n  1898, 58, 53, pis. X III, XIV, XVI, figs. 1-3. 
B ô s e  1910, 8, 109, pl. X V III, figs. 6-9, 11-12; pl. XIX, figs. 1-14.
A d k i n s  1927, 2 , pp. 40 , 44 , 50 , pl. IV, fig. 1_____P la te  V I, f ig u re  1

Shell large, ra th e r  thin, elevated, rounded, excavated, flared 
basally; shallow sinus; beak short, straight.

K iam ich i, D u ck  C re e k : N ear Tucum cari (type locality; holotype 
British Museum N atura l H istory, South Kensington, BM 12676; 
replica in B ureau of Economic G eology); F o rt S tockton; K en t; 
El Paso section, Cerro de M uleros (subd. 1-3) ; w idespread in 
no rth ern  Trans-Pecos Texas, where it  is a provincial fossil; so fa r, 
unknown in C entral Texas.

G ry p h e a  w ash itae n s is  H i l l  1889. Check list of the invertebrate  fos­
sils from  the Cretaceous form ations of Texas [e tc .], p. 11. H i l l
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1 8 8 9 , 52 , p . 4. H i l l  a n d  V a u g h a n  1898 , 5 8 , 5 9 , p is .  X IX -X X III. 
B ô s e  1910 , 8 , 1 1 0 , p l. XX, f ig s . 1 -1 3 . A d k i n s  a n d  W i n t o n  1 9 2 0 , 
3, 6 2 , p l. XV, f ig s .  5 -1 2 .

L arger valve typically thin, beak only slightly incurved, not 
tu rn ed  to the side; la te ra l expansions of shell m argin flared, espe­
cially posteriorly, w ith the la rger flare lim ited from  res t of shell by 
a  shallow sinus-like radial depression.

K iam ich i to M ain  S t r e e t :  C entral Texas, no rthern  Trans-Pecos 
T exas; F o rt W ashita, B ryan County, Oklahoma (type locality ).

G ry p h e a  g ib b e ro sa  CRAGIN 1893, 21 , 189. HlLL AND VAUGHAN 1898, 
58, 62, pl. XXIII, figs. 1-2 (as senile stage of G. washitaensis). 
L arger valve elongate oval, sm aller valve subrec tangu lar; shell 

thick, w ith im bricated layers; hinge line stra ig h t; no wings. The 
la rg e r valve has an indistinct radial sinus. This form  has been con­
sidered identical w ith G. washitaensis, bu t its range  does not appear 
to  be identical w ith the range of th a t species, and it differs in form  
from  the la rgest individuals of G. washitaensis ord inarily  found.

D en to n : Travis County, 2 miles west of A ustin ; b a sa l  F o r t  W orth , 
a t  Round Rock (type localities).

F o r t  W o rth : In ternational & G reat N orthern  cut, W est Sixth 
S treet, A ustin ; n ear M ount Bonnell, A ustin ; near F o rt W orth; nea r 
Denison.

G ry p h e a  m u c ro n a ta  G a b b  1869, G eol. Surv. C a l i f . ,  II, 274-275. 
R o e m e r  1852, 78 , 73, p l. IX, f ig s .  1 a - c  (G. pitcheri). H i l l  a n d  
V a u g h a n  1898, 58 , 63, p is . XXIV-XXX. A d k i n s  a n d  W i n t o n

1920, 3, 63, pl. XV, figs. 1-4_________________ P la te  X X II ,  fig u re  4

Shell variable, typical form  elongate oval, ra th e r  thick, ex ternal 
rad ia l sinus slightly developed, beak prom inently  incurved and 
stra igh t. Some individuals are thick, b u t are less massive than  
G. navia, and have the beak s tra ig h t instead of deflected; generally  
they differ from  G. marcoui in being la rger and heavier, and some­
w hat more flared basally.

G ray so n , D el R io , B u d a : W idespread in C entral and Trans-Pecos 
Texas. In the Grayson and Del Rio, they are sparse a t  the base 
of the form ation  (abundan t Exogyra arietina) and plentifu l a t the 
top (sparse E. arietina); in the Buda they are generally sparse, 
except perhaps a t the very base.

G ry p h e a  a u c e lla  R o e m e r  1849, 77 , 395. ROEMER 1852, 7 8 , 74, pl. IX, 
figs. 4 a-b . H i l l  1901, 57 , pl. XLV, figs. 4-4 a. D e u s s e n  1924,
33 , pl. VII, figs. 2-2 a.
Typically medium-sized solid shells, w ith strong, rounded posterior 

m arg inal expansion, and bluntly  rounded beak, not much inrolled. 
Sm aller valve flattish, elongated antero-posteriorly  to cover body
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cavity  and flare, dorsal m argin nearly  straigh t, ven tra l m argin nearly  
sem icircular.

A u stin  c h a lk : Ford of Guadalupe River n ea r New B raunfels 
(type locality) ; w idespread in C entral Texas.

G ry p h e a  c f r .  n ew b erry i S t a n t o n  1893 , U . S . G eo l. S u r v .  B u ll .  106 .

T a y lo r : Davis M ountains north  of Hovey. Terlingua quadrangle, 
w est and southw est of P ayne’s w ate r hole, and elsewhere.

PYCNODONTA F i s c h e r  d e  W a l d h e i m 10

Beak subcentral, less inrolled than  in Gryphea; superior border of 
valve form s broad w ings; cardinal border bears crenulations; r ig h t 
valve ra th e r  flat.

Genotype: G. vesiculosa Sowerby (A lbian). Cretaceous.

P y c n o d o n ta  v e s ic u la r is  (LA M A R CK ). STEPHENSON 192 3 , 96 , 1 6 1 , 
pis. X LII-X LIV . B ô s e  1906 , Inst. Geol. Mexico, Bol. 24 (C ar­
denas), pl. IV, figs. 1 - 3 ;  pl. VII, fig. 2 ;  pl. IX, fig. 4 ;  pl. X II,
fig. 6. W o o d s 1913 , Paleontogr. Soc., Vol. II, pt. 9, 3 6 0 - 3 6 6 _____
_______________________________________________ P la te  X X X V II ,  f ig u re  4

Shell generally  subcircular to broadly subelliptical in outline. 
L eft valve compressed to strongly convex, usually with an oblique 
radial sulcus which divides off from  the rest of the shell a convex, 
postero-dorsal, wing-like portion. Right valve flat to strongly  con­
cave, and overlapped by m argins of the le ft valve. Beak of le ft 
valve subcentral, incurved, of variable prom inence; beak of r ig h t 
valve small, non-projecting. Hinge small, sub triangular, ligam ent 
p it shallow, narrow , subequilateral. Surfaces of both valves re la ­
tively sm ooth except fo r grow th lines.

E sc o n d id o : Anacacho M ountains; Medina County (R othe’s ran ch ). 
C a rd e n a s  b e d s : N ear Cardenas, San Luis Potosi, Mexico; Tula, 

Tam aulipas, and num erous o ther localities in no rtheastern  Mexico.

EXOGYRA S a y 17 “ R a m ’ s  H o r n ”

Large (left, in ferio r) valve curved in a  flattened to elevated 
spire; sm aller valve operculum-like, ra th e r  flattened, with a distinct 
spiral beak. O rnam entation varied (smooth, im bricate, costa te).

10Literature : Pervinquière, 1914 , Etudes de paléontologie tunisienne, Vol. II.
Douvillé, H., 1910, Bull. Soc. Géol. France (4), X, 634, 637. Gillet, S., 1924,
Soc. Géol. France, Mém. 3, p. 71.

17Literature : Bose, E., 1919: On a new Exogyra  from the Del Rio clay [etc.],
Univ Texas Bull. 1902. Jourdy, E., 1924 : Histoire naturelle des Exogyres. Ann.
Paléont., XIII, fasc. 1-2. Stephenson, L. W., 1914 : Cretaceous deposits of the
eastern Gulf region, and species of E xogyra  from the eastern Gulf region and the
Carolinas. U. S. Geol. Surv., Prof. Paper 81.
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In fe rio r valve w ith two ligalmental grooves separated  by a ridge; 
o ther valve w ith one groove.

S tra tig raphie range: Toarcian (Jurassic)-M aestrichtian . 
G enotype: E. costata Say (Cam panian, New Je rsey ).
Three sections of the genus have been proposed:

Aetostreon Bayle: Small valve flat, smooth; la rger valve convex, 
not plicate, shaped according to the substratum .

Ceratostreon Bayle: W ith sp iral beaks on both valves; both valves 
generally  p licate; angulated carina n ear convex m argin of shell.
(E. texana; E . weatherfordensis; ?E. americana.)

Rhynchostreon Bayle: Ovate form s, smooth or w ith sparse or fine 
costation.

Pervinquière and Jourdy  have a ttem pted  to construct more elab­
o rate  phylogenetic lines in the genus, on the basis of fo rm  and 
ornam entation .

Ճ. Large , smooth, massive species

E x o g y r a  q u itm an e n sis  CRAGIN 1893, 2 1 , 183, p l. XXXI. BAKER 1927, 
Univ. Texas B u ll .  2745, p p . 22, 24, 25, 26.
More elongate than  Exogyra ponderosa; somewhat sim ilar to 

Exogyra whitneyi.
T r in ity  (F in la y , with Orbitulina texana): Foothills south of Quit­

man M ountains (type locality) ; no rthern  Quitm an M ountains, one 
mile south of Q uitm an Gap; southern  Q uitm an M ountains, sum m it 
of H ot Springs road ; top of Bluff Mesa, n ea r S ierra  B lanca; one 
mile southw est of Eagle S pring ; east side of Van Horn M ountains.

E x o g y r a  w hitney i BÔ SE 1919, 9 , p. 10. BÔ SE 1910, 8 , 115, pl. XXIII, 
fig. 17; pl. XXIV, fig. 6; pl. XXV, fig. 8; pl. XXVI, figs. 4-11
(as E. ponderosa var. clarki)...... ................ ...........P la te  X X II ,  f ig u re  8

Differs from  Exogyra ponderosa in having weak ribs in younger 
stages, and in being generally  more elongate; and usually in having 
the region beneath the beak, between the  hinge and the body cavity, 
considerably excavated.

M ain  S t r e e t  and G ray so n  equivalents (subd. 7-8) : E l Paso sec­
tion, Cerro de Muleros (type locality).

D el R io : Between Dryden and Sanderson.
This species and the preceding one seem  to be provincial fossils 

fo r  W est Texas.
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E x o g y r a  a m e r ic a n a  MARCOU (n o t  D e s HAYES) 1858, 6 8 , 37, p l. I l l ,  

fig. 1 (as Gryphea sinuata var. americana). A d k i n s  a n d  W i n t o n  
1920, 3, 66, p l. XIV, figs. 1-2. W h i t e  1879, 104, 278, p l. I, figs.
1 a-b. W h i t e  1884, 107, 307, pl. LIV, figs. 1-2 (Exogyra 
walkeri)_________________________ ______________ P la te  X V , fig u re  4

Shell flattened, beak depressed, le f t valve and body cavity th icker 
n ea r beak, th inned to opposite m argin; le f t valve w ith rounded 
shoulder along th icker side; rig h t valve ra th e r  flat and operculiform , 
fitting  into la rger valve.

F o r t  W orth , D u ck  C re e k : Grayson County, n ea r P reston  (type 
locality; holotype B ritish Museum N atu ra l H istory, South K ensing­
ton, BM 12670; replica in B ureau of Economic G eology); F o rt 
W orth ; Gainesville; w est of A quilla; w est of W aco; Bell C ounty; 
A ustin; F o rt S tockton; Kent.

This fossil is a w idespread and valuable m arker, generally  indi­
cating  the F o rt W orth  level bu t no t stric tly  confined to th a t level.

E x o g y r a  p o n d e ro sa  ROEMER 1852, 7 8 , 71, pl. IX, figs. 2 a—b. 
S t e p h e n s o n  1924, 96, 46, pl. X III, figs. 5-7; pl. XIV, figs. 1-3.
H i l l  1901, 57 , pl. XLV, fig. 1________ ______ P la te  X X X V I , fig u re  1

Shell large, thick, outline generally  subcircular (some individuals 
more elongated), le ft valve strongly convex, beak generally  low, 
w ith small a ttachm ent scar; hinge w ith broad, deeply im pressed 
ligam ents.1 groove, paralleled on upper side by fa in t, shallow, narrow  
groove; posterio r to ligam ental groove is a broad, shallow, p itted  
or stria ted  depression. Costae fa in t o r irreg u la r in initial o r medial 
portions of shell, or absent. R ight valve flat or slightly concave, 
subcircular or subovate in outline, w ith nearly  flat, spiral tw ist, 
the beak being well w ithin the m argin.

A u stin  ch a lk  (low er p a r t of Exogyra ponderosa zone) : Dallas, 
Travis, Hays, Bexar, Medina, Uvalde, K inney counties.

B ro w n s tow n m a rl: Red River, Lam ar counties.
A n n o n a ch a lk : Red R iver County.
T a y lo r : Delta, Travis, Hays, Comal, Guadalupe, B exar counties. 
A n a c ac h o : Medina, Uvalde, K inney counties.
U p so n : Kinney, M averick counties.
S a n  M igu e l: M averick County.
In northern  Mexico, a t num erous localities: E speranzas (Coa­

hu ila ), n ea r O jinaga (C hihuahua), and others.
B ô s e  1919, 9 , considers the form  in the upper A ustin chalk to be 

d istinct from  Exogyra ponderosa.

E x o g y r a  p o n d e ro sa  var. e r r a t ic o s ta ta  STEPHENSON 1914, 9 4 , 49, p-1. 
XV, fig. 4; pl. XVI, figs. 1-2. S t e p h e n s o n  1923, 9 6 , 171, pi. XLVII, 
fig. 1.
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Differs from  typical Exogyra ponderosa in the ornam entation of 
the left valve: for about 2 cm. from  the beak there are small, 
reg u la r costae as in some individuals of E. ponderosa, but a t a 
g re a te r  distance there a re  weak, irregular, sharp to  round, fa irly  
coarse, discontinuous costae, which vary  in size, shape and d istribu­
tion.

A u stin  ch a lk  (low er p a r t of Exogyra ponderosa zone) : Seven 
miles northeast of D allas; T ravis County, Onion Creek, one-half 
mile below the Lockhart road crossing, and Onion Creek, one-half 
mile above Bluff Springs; Maverick County, Tequisquite Creek, a 
few  hundred yards below Eagle Pass-Del Rio road.

B ro w n s tow n m arl (upper p a r t of Exogyra ponderosa zone) : Man­
chester road, 4 miles north  of Clarksville, Red River County.

E x o g y r a  f e r o x  C r a g in  1893, 2 1 , 185, pl. XXXII, fig. 1; pl. XXXIII, 
fig. 5; pl. XXXIV, fig. 1; pl. XXXVI, fig. 6. B ô s e  1919, 9 , p. 11. 
Shell large (155 mm. h igh), massive, elongated; beak of lower 

( le f t)  valve outcurved, in some individuals free. The species is m ore 
elongate rela tively  than  Exogyra whitneyi and la rger than  Exogyra 
cartledgeL

W o odb in e : N orthw est Fannin  County (type locality).

B. Medium to small, smooth species

E x o g y r a  p le x a  C r a g in  ( p a r t )  1893, 21 , 187, p l . XXX, figs. 3, 5, 6 
( n o t  fig. 4 ). B ô s e  1919, 9 , p p . 7-8, p l. I, figs. 3-4. A d k i n s  a n i> 
W in t o n  1920, 3, 65, p l. X III, fig. 7.
Shell small, w ith pronounced rounded carina and num erous fine 

costellae, especially in the beak reg ion; no plications.
U p p e r  G o o d lan d : Three miles east of Benbrook; D u ck  C reek , 

n orth  of Denison (type localities; types in U niversity  of T exas). 
G o o d lan d  (below upper Salenia zone) : T a rra n t County.
K ia m ic h i  (ledge 16) : T a rran t County.
B a s a l  D u ck  C re e k : Grayson County, a t Duck Creek type locality, 

n o r th  of Denison.

E x o g y r a  a r ie t in a  ROEMER 1852, 78 , 68, p l. V I I I ,  f ig . 10. BÔSE 1919,
9, 19, pl. IV, figs. 1 -18 ; pl. V, figs. 1-23. “Ram ’s H o r n ” ................
------------------------------- P la te  X V , fig u re  1; p la te  X X I 1, fig u re s  1—3

Beak region and young shells (a f te r  about 3 mm. in length) w ith 
fine, elevated longitudinal costellae, which in la te r  stages are in te r­
ru p ted  by the grow th lines; adu lt stage devoid of costellae. Shell 
elliptically  coiled, exceptionally extended s tra igh t in m ost m ature 
s tage; has one or two prom inent la te ra l rad ia l sinuses. Spire usually  
slightly  bu t distinctly  elevated, bu t exceptionally it is ta ll (two o r
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more tu rn s) . In te rio r of le ft valve deeply excavated. R ight valve 
opercular, oval, broadly sinuous, notched a t point of incoiling of beak, 
has coarse, oval grow th lamellae.

D el R io , G ra y so n : N orth-C entral Texas, South-C entral Texas, 
Trans-Pecos Texas, w idespread and abundant (zone of abundance in 
basal Grayson-Del Rio, sparser a t  top) ; type locality 30 miles 
up the Brazos from  T orrey’s T rad ing  House (i.e. southern H ill 
County, west of A quilla), five (?) cotypes in U niversity  of Bonn.

An individual, doubtless ancestral, p ractically  indistinguishable 
from  Exogyra arietina, was found in the upper Weno, three miles 
southeast of F o rt W orth. The species has rem oter affinities w ith the 
smooth Exogyra plexa in the Goodland-Kiamichi.

E x o g y r a  sp .

Medium-sized, smooth species, w ith flared basal m argin and free, 
very tapering  beak.

U p p e r D el R io : A ustin (Shoal C reek).

E x o g y r a  la e v iu sc u la  R o e m e r  1849, 77 , 398. R o e m e r  1852, 7 8 , 70,
p l. IX, f ig s . 3 a-c. C o n r a d  1 857 , 18, 1 5 4 , p l. VII, f ig s .  4 a-b. H i l l

1901, 57, pi. XLV, fig. 3. D e u s s e n  1924, 33, pl. X, figs. 2-2 a.
W h i t e  1884, 1 07 , 305, pl. LII, figs. 3-5.
M edium-sized shell, squarish to oval in contour, smooth except 

fo r  grow th lines; le ft valve ventricose, flared term inally , rapidly  
expanding from  a small, narrow  beak which is more elevated than  
in m ost form s of E. ponderosa or of E. columbella. R ight valve ovate, 
nearly  flat.

A u stin  c k a lk : C entral Texas, w idespread; n ea r New B raunfels 
(type locality), New Mexico, and Nuevo Leon (W hite).

С. Medium to small, costate or plicate species

E x o g y r a  h illi C r a g in  1893 , 21 , 1 8 6 . H lL L  188 9 , 5 1 , p l. V , f ig s .  1 - 1 0 ;
pl. VII, fig. 30.
Small (28 mm. ta ll) , plicate, arcuate , narrow  especially behind, 

carinate , an terio r slope with 5-8 folds. R ight valve flattish, concave 
an teriorly , thickened posteriorly.

T ra v is  P e a k : Travis County (Camp Creek, Cow Creek) ; B urnet 
C ounty (H ickory Creek) ; Pike County, Arkansas.

E x o g y r a  p a u p e rc u la  CRAGIN 1893 , 2 1 , p l. XXX, f ig s .  7 -8 .

Shell small, elongate, rec tangu la r in outline, le ft valve excavated, 
w ith 2-4 radial folds; beak low or free. R ight valve sm aller, thin, 
subovate, an te rio r m argin straigh t, beak depressed.

G len  R o se : E ra th  County, 3 to 4 miles south  of Dublin (type 
locality).
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E x o g y r a  te x a n a  R o e m e r  1852 , 7 8 , 6 8 , p l. X ,  f ig s .  1 a - e .  H i l l  1 9 0 1 , 
57 , p l. XXVII, f ig s .  1 a - b .  B o s e  1910 , 8, 1 1 2 , p l. XX, f ig s . 1 4 - 1 6 ;  
p l. XXI, f ig s .  1 - 1 1 ;  p l. X XII, f ig s .  1 -9 . B ô s e  1919 , 9, p . 5 , p l. I, 
f ig s .  1 - 2 .  A d k i n s  a n d  W in t o n  192 0 , 3, 6 5 , p l . X III, f ig s .  1 1 - 1 4
---------------------------------------P la te  II, f ig u re s  1—2 ; p la te  X V , fig u re  5

Elongate oval, plicate, beaks depressed. L eft valve w ith strong  
carina on one edge, the opposite edge thin. The steep, short slope 
below the carina has num erous crenulate  p lications; the b roader 
slope has simple or b ifurcated , partly  im bricated plications. R ight 
valve ovate, with depressed beak. Some varie ties are more spinose 
or im bricated. Fossil pearls were found in th is oyster in Coke 
County ( A d k i n s  a n d  W in t o n  1920, 3, 64), P late  II, figure 1.

F r e d e r ic k sb u rg : Fredericksburg , San Saba Valley, and W aco 
Camp (type localities) ; w idespread in C entral and W est Texas. 

U p p e r an d  m iddle  G len  R o se : Travis, H ays counties.

E x o g y r a  w e a th e rfo rd e n sis  CRAGIN 1893, 21 , 188, pl. XLV, figs. 7—10. 
B ô s e  1919, 9, 5, pl. I, figs. 1-2. A d k i n s  a n d  W i n t o n  1920, 3, 65, 
pl. X III, figs. 11-14.
Shell sm aller and  more elongate than  Exogyra texana, lower valve 

carinated , posterior slope w ith numerous plications, an terio r slope 
w ith 6-12 oblique, sub triangu lar plications. U pper valve flat, w ith  
concentric, im bricated lines; an terio r m argin  thickened and milled.

G len  R o se : O ne-fourth mile w est of W eatherfo rd ; and fo u r miles 
w est of Montell, Uvalde County (type localities; ho rizon?).

F re d e r ic k sb u rg  (common in W alnut and Comanche Peak) : N orth- 
C entral Texas, w idespread and abundant.

E x o g y r a  n. sp. aff. p le x a  CRAGIN 1893, 21 , 187, pl. XXX, fig. 4. 
B ô s e  1919, 9, 8, pl. I, figs. 5-6. A d k i n s  a n d  W i n t o n  1920, 3, 65, 
pl. X III, figs. 8-10.
F o r m  so m e w h a t  a s  in  Exogyra plexa C r a g in  ( r e s t r i c t e d ) ,  b u t  w ith  

s e v e r a l  p r o m in e n t  p l ic a t io n s  r u n n in g  f r o m  c a r in a  to  p o s t e r io r  sh e ll  
m a r g in .

G o o d lan d : Three miles w est of Benbrook; Duck Creek, no rth  of 
Denison (C rag in’s type localities) ; Texas & Pacific Railway, 3-5 
miles w est of F o rt W orth.

K iam ic h i: L ittle M ineral Creek, north  of P o ttsboro ; T a rra n t 
County, several localities w est and northw est of F o rt W orth.

E x o g y r a  d rak e i CRAGIN 1893, 2 1 , 184, p l. XXIX, figs. 8-11.
Elongate-subovate, narrow  depressed beaks; le f t valve deeply 

excavated, w ith an obscure carina, and 10-20 obscure, rad ia l pli­
cations, im bricated a t ends. R ight valve flat or convex, smooth except 
fo r p ro jecting  grow th lines.
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D el R io : M cLennan County, n ea r Bosqueville (two cotypes) ; 

on Denton Creek, one mile east of Roanoke.

E x o g y r a  c a r t le d g e i  BÔSE 1919, 9, 17, pl. I, figs. 7 -13 ; pl. I I ,  figs. 
1 -4 ; pl. I l l ,  figs. 1 -8_____________________ P la te  X X II ,  f ig u re s  5 - 7

A dult shell thick, elongate, generally  tw isted  or oblique in body 
portion, beak depressed or else coiling outw ards and fre e ; beak 
loosely coiled leaving large area  above hinge line. L eft valve w ith 
rounded carina, from  which coarse, subequal ribs pass out over 
an terio r and posterior slopes. R ight valve operculiform, slightly  
tw isted, beak subm arginal, form ing m arg inal notch.

U p p e rm o st D el R io : Terlingua, Reed P lateau  (type locality) ; 
several localities in no rthern  Coahuila (everyw here a t  same level) ; 
Georgetown, Round Rock (one individual a t each locality). This 
fossil has rem arkable zonal re la tions: a t the type locality, east face 
of the Reed P lateau , i t  occurs only in a zone of abou t th ree  fee t 
thickness alm ost a t  the top of the Del Rio, and the re  is p resen t in 
vast quan tity ; such search as has been made failed to reveal i t  in 
situ  a t any o ther level; the Del Rio outcrop in Coahuila, th inn ing  
southw ards tow ards Remolino and Albercas where it  finally disap­
pears, contains E . cartledgei a t numerous localities everywhere in 
a very th in  zone a t the top; and a t the same horizon a t  Georgetown 
and Round Rock, single individuals were found. This oyster, so f a r  
as known, has perhaps the most restric ted  range of any Texan Cre­
taceous fossil.

E x o g y r a  n. sp. 1.
B u d a : Bell County, fo u r miles southeast of Belton ( type locality) ; 

W illiamson C ounty; T ravis County; Bosqueville, M cLennan County.

E x o g y r a  n. sp. 2.
A u stin  c h a lk : Big W alnut Creek, below Sprinkle road, T ravis 

C ounty (type locality).

E x o g y r a  co lu m b e lla  M e e k  1876, 71 , 124—125, pl. I, figs. 3 a—d. 
W h i t e  1884, 107 , 304, pl. LV, figs. 5-6. C r a g in  1893, 2 1 , 184. 
B ô s e  1919, 9 , pi. 12. H i l l  1901, 5 7 .

Lower valve deeply excavated, covered w ith subequal, wide, flat­
tened  ribs. Differs from  Exogyra laeviuscula in its sm aller and lower 
spire, and in having ribs.

W o od b in e : Grayson County (Big M ineral Creek; Moss Springs) ; 
D enton County (Tim ber Creek) ; type localities in New Mexico and 
U tah, horizon no t stated . O ther non-ribbed species have been 
loosely re fe rred  to th is species.
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D. Large , costate or plicate species

E x o g y r a  c la r k i  SHATTUCK 1903, 8 6 , 22, pis. X-XI.
Large species, relatively  thin-shelled a t m argin, outline elongate 

oval, narrow er tow ards beak; spiral low, m aking distinct notch on 
m argin of le ft valve. Im bricated grow th lamellae, crossed, espe­
cially in cen tral and in umbonal regions, by short, narrow , in te r­
rup ted , radial ribs.

B u d a : A ustin, Shoal Creek (type locality).

E x o g y r a  c o s ta ta  S a y  1820, Am. Jour. S c i. (1), 2, p. 43. STEPHENSON
1923, 96, 173, pl. XLVII, figs. 2 -5 ; pl. XLVIII. B ô s e  1906, Inst. 
Geol. Mex., B o l. 24, 51, pl. VI, fig. 3; pl. V II, fig. 1; pl. V III, 
figs. 2-3; pl. IX, fig. 3. H il l  1902, 57, pi. XLVII, figs. 1 - l a .
D e u s s e n  1924, 33 , pl. XII, fig. 1__________ P la te  X X X V II ,  f ig u re  2

Shell thick, subcircular to subovate; le ft valve strongly  convex, 
w ith um bonal ridge extending from  beak to posterio r shell 
m argin. Surface bears ra th e r  regular, subequal costae, sem icircular 
to squarish in outline, m ost of them  prom inent, b ifu rcating  from  
um bonal ridge, obsolete n ear m argin in some old shells; costae m ay 
b ear slight nodular protuberances. U pper valve disk-shaped, ra th e r  
flat, fitting  w ithin the la rger valve.

Type locality: In New Jersey, exact horizon unknown.
N a v a rr o : Bowie, K aufm an, Travis, G uadalupe counties; wide­

spread in C entral Texas.
E sc o n d id o : Medina, Uvalde, M averick counties.
C a rd e n a s  b e d s : Localities 1 to 7 k ilom eters east of Cardenas, San 

Luis Potosl; Tula, Tam aulipas (extrem ely abundant, associated w ith 
Pycondonta “vesicularis,” Ostrea saltillensis and gastropods) ; num er­
ous localities in northern  Mexico.

E x o g y r a  c o s ta ta  v a r .  sp in o sa  STEPHENSON 1923, 96, 179, pl. XLIX, 
figs. 1 -6 ; pl. L, figs. 1-4. S t e p h e n s o n  1914, 94, pl. XVII, fig. 2; 
pl. XIX, figs. 1-2.
Differs from  typical Exogyra costata in “the prom inent develop­

m ent of concentric, im bricating growth lamellae, which along the 
crests of the costae project outw ard in spine-like folds w ith the convex 
side of the folds tu rned  upw ards. The folds vary  in prominence, bu t 
reach maximum extensions of 6 or 8 mm. from  the crests of the 
ridges; they are easily broken, so th a t even the best specimens are 
imperfect.,,

T a y lo r  (upper p a rt of Exogyra ponderosa zone) : H ays County. 
A n acach o  (upper p a r t of Exogyra ponderosa zone) : Medina, K in­

ney counties.
S a n  M igu el (upper p a rt of Exogyra ponderosa zone) : Kinney, 

M averick counties.
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E x o g y r a  c a n c e l la t a  STEPHENSON 1923, 96 , 182, pi. L, figs. 5 -6 ; pi. LI, 

figs. 1-2. S t e p h e n s o n  1914, 94 , 53, pl. XX, figs. 2 -4 ; pl. XXI, 
figs. 1-2.
Shell som ewhat ovate, beak incurved and depressed. L eft valve 

w ith low, bifurcating , nodular costae, the nodes being produced by con­
centric depressions, resu lting  in a checkered or cancellated ornam en­
tation. Costae in some individuals are weakly developed.

L o w er N a v a rro : Delta, H unt, K aufm an counties.
C a rd e n a s  b e d s : Ciudad Maiz, San Luis Potosl.

Doubtful or invalid species:

E xogyra squam m ata H i l l  a n d  V a u g h a n . G i l l e t  1924 , 4 7 , p. 7 0  
֊E x o g y r a  squammata d ’Or b ig n y  1 842 , Foss. Col., pl. XIX, figs. 

1 2 - 1 5 ;  COQUAND 1869 , 117 , 1 7 8 , pl. LXX, figs. 3 - 6 ) .

E xogyra haarm ani B o s e  1920, Univ. Texas B u ll .  1856, 230, p l. X V III, 
figs. 4-8.
U p p e r C en o m an ian  (with Metoicoceras aff. whitei, Metoicoceras 
n. sp) : Cerro del Macho, Hda. Mohovano, Coah.-Chih.

E x o g y r a  p o to s in u s  C a s t il l o  a n d  A g u il e r a .

U p p e r Ju r a s s ic  ? (Malone beds) : E ast of Torcer, Hudspeth 
County (C rag in).

E x o g y r a  a f f .  c o u lo n i d ’O r b ig n y .

L o w er N eo co m ian : M iquehuana, San Luis Potosl.

E xogyra (two species).
L o w er N eocom ian , basalm ost Cretaceous: Huizachal, southw est 

of Ciudad Victoria, Tam aulipas.

S u p e r fa m ily  T R IG O N IA C E A

T R IG O N IID A E  L a m a rc k

TRIGONIA Bruguiere18

Surface sculptured with nodulose ribs or rows of pustules, 
the posterior dorsal area usually discrepant with the 
rest. Beaks opisthogyrous, nearly terminal ; teeth striated ;

18Literature : Agassiz, Լ., 1840 : Etudes critiques sur les mollusques fossiles, 
Trigonies, pt. 1. Bigot, A., 1893 : Mémoire sur les Trigonies. Mém. Soc. Linn. de 
Normandie, Caen, XVII, fasc. 2. Cossman, M., 1912 : Evolution des Trigonies, 
Ann. Paléont., VII, fasc. 2. Deecke, W ., 1925 : Uber die Trigonien. Pal. Zts., 
VII, Heft 2, 6 5 -1 0 1 . Deecke, W ., Trigoniidae mesozoicae. Fossilium catalogus, No. 30. 
Gillet, S., 1 9 2 4 : Soc. Géol. France, Mém. 3, 7 7 -9 8 . Gillet, S., 1 9 2 0 : Revision du 
groupe de T rigan ia  quadrata  Agassiz. Bull Soc. Géol. France, XX, 553. Litschkow, 
B., 1 9 1 2 - 1 9 1 3 :  Sur les Trigonies. Kiev. (Includes catalog of species of the genus
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adductor scars strong, with buttressing ridges. Liassic to 
Recent (abundant in Jurassic and Cretaceous).

The described Texan species fall into the following sections:
Clavellatae : A rea limited by two nodose keels, and m ostly has also 

a median keel. Escutcheon not ornamented. Ribs irregu la rly  con­
centric or oblique, resolved into rows of nodes. M ainly Cretaceous. 
T. proscabra.

Undulate: Like Clavellatae, and w ith plain escutcheon, but the 
ribs have posteriorly a sharp  V-shaped or right-angled bend. M ainly 
Cretaceous. T. goodelli, T. calderoni.

Glabrae: Oval or elongate oval; area obscurely limited and m arked 
by fine striations. W eak concentric, nodose ribs, restric ted  to an ­
te rio r half of shell, some species nearly  smooth. T. concentrica.

Quadratae: Form  subquadrate; body and the poorly defined area  
covered w ith irreg u la rly  concentric rows of nodes. M ainly Cretaceous. 
T. taffi.

Scabrae: Shell somewhat crescentic, dorsal m arg in  concave, ven­
tra l m argin  very convex, beaks prom inent, shell narrow  and produced 
behind, a rea  narrow  or nearly  absent, obscurely defined. Ribs con­
cave forw ards, narrow , sharp, mostly tuberculate. Exclusively Cre­
taceous. T. praestriata, T. stolleyi, T. crenulata Roemer, T. guada­
lupae, T. emoryi, T. clavigera, T. eufaulensis.

Costatae: A rea sharply  delimited, w ith rad ia l ribs; body w ith 
prom inently raised, smooth, concentric ribs. Predom inantly Ju rassic, 
a few Cretaceous species. T. munita, T. rudicosta, T . conferticostata.

Pseudoquadratae : A rea and escutcheon ornam ented w ith concen­
tr ic  ridges; body has sparse, coarse, nodose, rad ia l ribs; ribs of area 
prolonged beyond lim iting keel of a rea ; section close to Clavellatae; 
type T. transitoria S teinm ann (South A m erica). Limited to basal- 
m ost Cretaceous. T. vyschetzkii.

A. Malone species:

T r ig o n ia  v y s c h e t z k i i  CRAGIN.

Trigonia vyschetzkii C r a g in  1893, 21, 215. C r a g in  1897, Jour. 
Geol., V, 816-817. C r a g in  1905, 2 7 , 56, pl. V III, figs. 1 -2 ; pl. IX, 
figs. 1-3.

Trigonia vyschetzu G i l l e t  1924 , 4 7 ,  p . 9 6 .
Trigonia vyschetzhu G i l l e t  1924, 4 7 , p. 96.
Trigonia volutzi G i l l e t  1924, 4 7 , p. 97.
Trigonia vyschetzi G i l l e t  1924, 4 7 , p. 284.

by sections, pp. 120-160.) Litschkow, B., 1912: Mesozoic Trigoniae. Mem. Soc. 
Natur. Kiew., Vol. XXII. Lycett, J ., 1872-1873: A  monograph of the British 
fossil Trigoniae. Paleontogr. Soc. London. Steinmann, Gustav., 1882 : Die Gruppe 
der Trigoniae pseudo-quadratae N. Jahrb., I, 219-227. Woods, Henry, 1899-1912: 
A  monograph of the Cretaceous Lamellibranchia of England. Paleontoglr. Soc. 
London.
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Section Pseudoquadratae ; form  thick, subequivalve, rounded- 

quadrangular in general outline, postero-dorsal m argin long, ra th e r  
stra igh t, area posterior to beak large, obscurely bounded by rounded 
ridge over which the several finer ribs of the posterior area pass onto 
the sides of the shell; sides w ith a few (10 or more) coarse ribs, each 
a little narrow er than  the concave-bottomed interspaces, and bearing  
on sum m it several coarse, rounded low tubercles.

B a s a l  C re ta c e o u s : Malone Hills, and T heta subdivision of Trio 
section, 1.5 miles east of Torcer station  (type locality; abundan t).

T r ig o n ia  g o o d e lli C r a g in  1897 , J o u r .  G eo l., 5 , 8 1 6 ; 1905 , 27 , 5 8 , p l . X ,  
f ig s . 1 - 2 .  G i l l e t  1 924 , 4 7 , p . 2 8 4  (Trigonia goodeli).
Section Undulatae.
B a s a l  C re ta c e o u s : Malone.

T r ig o n ia  ca ld e ro n i CASTILLO AND AGUILERA. CRAGIN 1905, 27 , 59, p i.
IX, figs. 4-5.
Section Undulatae.
B a s a l  C re ta c e o u s : Malone.

T r ig o n ia  p r o sc a b ra  CRAGIN 1905 , 27 , 6 0 , p l. X ,  f ig s .  3 - 6 .  G lLLET 1 924 , 
4 7 , p . 2 8 4 .

Section Clavellatae (w ith ornam ented escutcheon as in Scabrae). 
B a s a l  C re ta c e o u s : Malone.

T r ig o n ia  p r a e s t r ia ta  CRAGIN 1905 , 27 , 6 1 , p l. X ,  f ig . 7 . G lLLET 192 4 , 
47 , p p . 9 0 , 2 8 4 .

Section Scabrae.
B a s a l  C re ta c e o u s : Malone.

T r ig o n ia  m u n ita  CRAGIN 1905 , 27 , 6 2 , p l. X ,  f ig s .  8 —11.

Section Costatae.
B a s a l  C re ta c e o u s : Malone.

T r ig o n ia  ru d ic o s ta ta  CRAGIN 1905 , 27 , 6 3 , p l. XI, f ig s . 1—2.

Section Costatae.
B a s a l  C re ta c e o u s : Malone.

T r ig o n ia  c o n fe r t ic o s ta ta  CRAGIN 190 5 , 2 7 , 6 3 , p l. XI, fig. 3 .

Section Costatae.
B a s a l  C re ta c e o u s : Malone.

T r ig o n ia  s te e ru w itz i CRAGIN. G i l l e t  192 4 , 4 7 , p . 216 . (Nomen nudum.)
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B. Trinity division

T r ig o n ia  taffi CRAGIN 1893 , 2 1 , 2 1 4 . CRAGIN 1905 27 , p p . 1 0 - 1 1 ,  
1 9 , 9 7 .

Section Quadratae; form  large, rounded-subquadrate, compressed; 
area ornam ented w ith numerous, narrow , parallel, abruptly  raised 
bands, separated by interspaces th ree tim es as broad, and beaded or 
g ranu la te  near the beak. Body ornam ented w ith rows, concave fo r­
w ards, of small, closely set, rounded tubercles.

G len  R o se : Bluff Mesa, south of S ierra Blanca; 1 mile no rth ­
east of M alone19 (type localities).

T r ig o n ia  co n c e n tr ic a  CRAGIN 1893 , 21 , 2 1 3 , pl. XLI, fig . 4 .

Cast small (50 mm. long) ; outline sem ilunar, beaks tall, subterm i­
nal, cast produced posteriorly. Cragin com pared the ornam ent to 
th a t of T. longa Agassiz and T. sinuata Parkinson (section Glabrae). 
“A nterior p a r t of shell ornam ented w ith concentric ribs which are 
very fine and distinct upon the beaks, ju s t posterior to which they 
give place to a few more or less distinct tubercles, the posterior p a r t 
of the shell being ornam ented with unequally prom inent growth lines 
only.”

T r a v is  P e a k : Travis County, Cow Creek and Post Oak Creek 
(type localities).

T r ig o n ia  sto lle y i H lL L  1 893 , 55, 2 6 , p l. I l l ,  f ig s . 3 , 5.

Section Scabrae; sem ilunar in general outline, beaks subterm inal; 
posterior portion truncated  and apparen tly  not produced; about 22 
narrow , high, slightly wavy ribs w ith tops notched, giving serra te  
effect; interspaces unusually  wide. Differs from  T. emoryi in having 
few er ribs, which are less distinctly  tuberculate.

G len  R o se : N ear Glen Rose, p lan t beds of the Paluxy R iver (type 
lo ca lity ).

T r ig o n ia  c re n u la ta  LAMARCK. ROEMER 1852 , 78 , 5 1 , p l . V II, f ig . 6. 
H i l l  1893 , 55, 2 7 , p l. I l l ,  f ig . 4 .

Bose considered it as possibly identical w ith T. emoryi; the cast 
figured by Hill belongs to the section Scabrae, but apparen tly  has 
sparse r ribs than  T. emoryi.

G len  R o s e ? :  Travis County, Colorado R iver bluffs n ear Bull Creek.

T r ig o n ia  ( ? )  lerch i (H lL L ) 1893, 55, 30, pl. IV, fig. 3 (Pholadomya?) 
G il l e t  1924, 4 7 , pp. 83, 233 (Trigonia leerchi).
Indeterm inate cast; Gillet considers i t  a Trigonia.
B a s a l  C re ta c e o u s  conglom erate : B urnet County, on Sycam ore 

Creek near crossing of B urnet-T ravis P eak road (type lo ca lity ).

19Malone locality erroneous ( C r a g in  1905, 27, p. 10, footnote b.)



Handbook of Texas Cretaceous Fossils 121
C. Fredericksburg Species

T r ig o n ia  em ory i C’ONRAD 1857, 18, 148, pi. 3, fig. 2. G lLLET 1924, 
4 7 , 90. S h a t t u c k  1903, 86 , 23, pl. V III, figs. 6-8. B ô s e  1910, 8 , 
121, pl. XXIV, figs. 1 -5 ; pl. XXV, figs. 1, 3, 5; pl. XXVI, fig. 1. 
Section Scabrae; beak prom inent, dorsal m argin  concave, ven tra l 

m argin strongly  convex, shell elongate posteriorly, inflated, equivalve. 
Valve has 33 or more narrow , ta ll, equally spaced ribs directed back­
w ards from  dorsal mid-line, thence forw ards m aking a backw ardly 
directed V on the edge of the escutcheon, thence over the sides w ith 
a forw ard directed concavity. The ribs bear numerous, small, ele­
vated nodes.

C re ta c e o u s : Between El Paso and F ro n te ra  (type locality). 
F r e d e r ic k sb u rg  d iv isio n : W idespread and abundant in C entral 

Texas.
W a sh ita  d iv isio n : C entral Texas.
B u d a : A ustin (Shoal Creek, B arton C reek), Buda (Onion C reek).

T r ig o n ia  g u a d a lu p a e  BÔ SE 1910 , 8, 1 2 4 , p l. XXIII, f ig s .  1 1 —16.

Shell small to medium size, th ick; beaks prom inent, ra th e r  
pointed; dorsal m argin concave; ven tra l m argin prom inently  con­
vex; 17-22 strongly  elevated, narrow  ribs w ith well separated, 
conical tubercles on the sum m its; area  an terio r to beaks short, sub­
vertical; area  posterio r to beaks long, crescentic, lim ited on each 
side by double ridge, bears several ridges directed obliquely back­
wards.

F r e d e r ic k sb u rg  (with Oxytropidoceras chihuahuense) : La Encan- 
tada, Chihuahua (type locality).

W en o: N ear F o rt W orth.

D. Washita species

T r ig o n ia  c la v ig e r a  CRAGIN 1893 , 21 , 2 1 2 , pl. XLVI, f ig s . 1 2 - 1 3 _____
___________________________________________________ P la te  X V I, fig u re  4

Section Scabrae; general form  of Trigonia emoryi, but has about 
28 ribs which bear erect, compressed, tr ian g u lar, or wedge-fronted, 
obtuse, more or less distinctly  knob-ended spines, of which there are 
8-10 large ones and about as m any sm aller ones on each of th e  
longer ribs.

U p p e r W a sh ita : Cooke County, Brow n’s F e rry  (type locality ).

E. Austin chalk species

TRIG ONIA ALIFO RM IS G o l d f u s s . G i e b e l  1853 , 45. R o e m e r  1 8 4 9 ,
77 , 4 0 4 .

A u stin  ch a lk : New B raunfels.



122 University of Texas Bulletin

TRIGON IA THORACICA M o r t o n . R o e m e r  1852, 78, 52.
A u stin  c h a lk : Between New B raunfels and Seguin.

F , Navarro species

T r ig o n ia  sp . H i l l  1889, 52 , p . 11.

N a v a rr o : N orth of W ebberville.

T r ig o n ia  e u fa u le n s is  GABB. STEPHENSON 1923, 9 6 , 189, p i. 54, f ig s .  
1-6. W a d e  1926, 1 0 3 , 61, p i. 20, f ig s .  3-4.
Section Scabrae; shell small to medium, equivalve; dorsal m argin 

m oderately concave; basal m argin  prom inently convex, ra th e r  zig-zag 
by the ends of the costae; posteriorly narrow ed; a rea  posterior to 
beaks w ith num erous short ribs runn ing  perpendicular to shell m argin  
and tu rn in g  suddenly posterio r a t  the im pressed edge of the 
escutcheon; body ornam ented w ith 15-18 prom inently elevated ribs 
w ith a sharp an terio r and more gentle posterior slope; ribs prom i­
nen tly  concave anterio rly , some overhang anteriorly . They are 
m ainly surm ounted by small nodules or transversely  raised areas.

N a v a rr o : K aufm an County, n ea r K aufm an (U.S.N.M. cat. no. 
20995).

Trigonia securiformis C r a g in  1893, 21, 214, p i. XLVI, f ig . 6 =  
P ro to c a rd ia .

Trigonia texana C o n r a d  1857, 1 8 , 1 4 8 = :A rc t ic a .

S u p e r fa m ily  P E C T IN A C E A

P E C T IN ID A E  L a m a rc k 2°

PECTEN M u l l e r . S c a l lo p

“F ree and auriculate, and w ithout in te rna l lirae” (D ali).
M any w riters, am ong them  Dali and Gillet, consider Pecten in a 

very broad sense, and relegate to sub-genera or sections such groups 
as Chlamys and Neithea, which are claimed to be founded on super­
ficial shell characters having few  corresponding anatom ical differ­
ences, and therefore not properly regarded as of generic value. Bohm 
assigns generic ran k  to Neithea.

20Literature : Bohm, Joh., 1919: Zur systematischen Stellung der Gattung 
N eithea  Drouet. Jahrb. preuss. Geol. Landesanst., XL, Teil II, Heft 1, 129-147. 
Bohm, Joh., 1920 : Uber Pecten septem plicatus auct., ibid., pp. 156-160. Choffat, P., 
Espèces nouvelles ou peu connues. Serv. Géol. Port., Lisbon. Gillet, S., 1924 : 
Révision du sous-genre Neithea  Drouet. Bull. Soc. Géol. France (4), XXI. Kniker, 
Hedwig, T., 1919 (dated 1918) : Comanchean and Cretaceous Pectinidae of Texas. 
Univ. Texas Bull. 1817. Philippi, Е., 1900 : Zur Stammesgeschichte der Pectiniden. 
Zts. deuts. geol. Ges., L., 619.
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A. Shell elongate to circular, flattened, smooth or with numerous, 

subequal ribs; ears prominent, unequal, triangular

P e c te n  (C h la m y s)  s ta n to n i H lL L  1 893 , 5 5 , 2 4 , p l. I I ,  f ig s .  3 - 3  a. 
S t a n t o n , Geol. Bisbee Quadrangle.
Shell small, ears rugose, r ig h t one w ith deep fold. S urface of 

la rg e r valve m arked by strong, flattened, double ribs, each w ith a  
depression along its  en tire length, a lte rn a tin g  w ith small, single ribs, 
and both kinds of ribs crossed by m inute, concentric lines.

G len  R o se : N ear Glen Rose, in “p lan t bed” of P aluxy River. 
T r in ity  d iv is io n : Bisbee, Arizona.

P e c te n  (C h la m y s ? )  b o n n e llen sis  K N IK E R  191 9 , 6 2 , 1 3 , p l. I , f ig s .  1—2.

L eft valve w ith about 20 prim ary  ribs, and w ith simple secondary 
ribs in tercalated  in increasing num ber tow ard the shell m argin 
(3 to 6 a t m arg in ). Ribs w ith num erous fine spines.

“ G e o rg e to w n ”  (probably U pper) : Austin, M ount Bonnell (type 
locality ).

M ain  S t r e e t :  Southern D enton County.

P e c te n  (C h la m y s ? )  ch ih u ah en sis  BÔ SE 1910 , 8 , 9 3 , p l. X V , f ig . 1.

A pparently  som ew hat b roader than  P. bonnellensis, and has more 
prom inent p rim ary  ribs. Shell medium-sized, suboval, ears unequal. 
A bout 20 principal ribs, which branch tow ards the undulated  shell 
m arg in ; no spines on ribs.

F o r t  W o rth -D en ton  (subd. 5, w ith Pervinquieria trinodosa) : E l 
Paso section.

P e c te n  (C a m p to n e c te s? )  m an ch acen sis  K N IK E R  1919, 62, 14, pl. I, 
figs. 3-4.
Shell small, orbicular, an te rio r ear long and ascending. R ight 

valve ornam ented w ith delicate, m inute, concentric folds; no ribs. 
L o w e r  B u d a : A ustin, M anchaca (type localities).

P e c te n  (C a m p to n e c te s? )  s ie d e re n sis  K N IK E R  1919, 62, 15, pl. I, 
figs. 5-6.
Shell medium-sized, suborbicular, ears subequal. R ight valve con­

vex, extrem ely thin, surface smooth except fo r  delicate grow th lines 
and some short, irregu lar, microscopic, falciform , radial lines.

U p p e r  B u d a : Travis County, Sieder Springs (type locality).

P e c te n  (C a m p to n e c te s? )  b en so n i K N IK ER  1 919 , 6 2 , 1 6 , p l. I ,  f ig s .  
7 - 1 3 .

Shell medium-sized, subcircular, an terio r ea r m ore pro jecting . 
R ight valve ornam ented w ith rad ia ting , diverging, dichotomous fu r ­
rows, separated  by broader, rounded, low folds, and w ith strong
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concentric ridges. Stephenson considers th is species as perhaps 
identical w ith Pecten bellisculptus Conrad (9 6 , p. 194).

A u stin  ch a lk : A ustin (type locality) ; T ravis H eights; W aller 
Creek.

P e c te n  b e llisc u lp tu s  (C o n r a d ) .  S t e p h e n s o n  1923, 96 , 193, pi. LIV, 
figs. 10-11.
Subcircular to broadly ovate, valves convex, depressed, subequal; 

beaks small, depressed, angle of beak about 100°; posterior ear of 
r ig h t valve tr iangu lar, delim ited from  body by a sulcus. Surface 
has fine concentric growth lines, and num erous, crowded, rad ia ting  
b ifu rcating  ribs which, though depressed, are distinct and are readily  
seen m acroscopically; the ribs are separated  by much narrow er de­
pressions.

A u stin  ch a lk  (questionably) : E astern  p a rt of South A ustin.
S a n  M ig u e l: Tank east of Uvalde road, 17 miles northeast of 

Eagle Pass.

P e c te n  s im p lic iu s CONRAD I860. STEPHENSON 1923, 96 , 199, pl. LV, 
figs. 6-11.
Shell small, th in , general contour of Pecten bensoni, subcircular- 

subovate, subequilateral, both valves depressed and convex. Both 
ears separated from  body by sulci, an terio r ears larger. Beak 
small, beak angle about 95°. Surface shiny, smooth except for growth 
rings and extrem ely fine, scattered rad ia ting  ribs.

N a v a rr o : N ear K aufm an; near Chatfield; San Marcos River, one- 
half mile below M artindale, Caldwell County.

P e c te n  m iss iss ip p ie n sis  CONRAD 1860. STEPHENSON 1923, 96 , 201, pi. 
LV, figs. 12-15.
Species medium-sized (up to 50 m m .), shell thin, ta ll ovate; ears 

triangu lar, delim ited by sulci; beak small, raised ; beak angle 9 0°- 
95°. Left valve flatter than  righ t, m arked by 5 prom inent, narrow  
distan t, rad ia ting  ridges, w ith 2 to 4 much less prom inent radial 
ribs in each in terspace; righ t valve has 4 or 5 broadly rounded, 
shallow, unequal, rad ia ting  folds. Both valves have fine, closely 
and evenly spaced, concentric grow th lam ellae w ith ragged edges. 

N a v a rr o : N ear K aufm an; n ea r Chatfield.

P e c te n  c le b u rn e n sis  A D K IN S AND W lNTON 1920, 3 , 71 , pl. XII, fig. 1.

Elongate-oval, inequivalve; righ t valve has num erous, fine, sub­
equal, rad ia ting , s tra ig h t costellae a t the shell m argin.

W a sh ita  (M a in  S t r e e t ? ) :  Cleburne (type locality ).

P e c te n  (C a m p to n e c te s ? )  in co n sp icu u s CRAGIN 1895, 23 , p. 51. A D KINS 
1920, 1, 123, pl. XI, fig. 4.
Shell subcircular, nearly  smooth, an terio r and posterio r dorsal 

m argins stra ig h t; posterio r ea r larger. R ight valve has fine grow th
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lines and a few scattered im bricated growth rings, and scattered, fine 
rad ia l striae.

P a w p aw : Paw paw  Creek, Denison (type locality ).
W en o: Gainesville.

B. All ribs jine, subequal, and similar

P e cte n  (N e ith e a )  b e llu la  CRAGIN 1893 , 2 1 , p. 2 1 6 . KNIKER 1 9 1 9 ,
62, 22, pl. I l l ,  figs. 3-11. A d k i n s  a n d  W i n t o n  1920, 3, 69, pi.
XI, figs. 3 -7 ________________________________ P la te  X V II , f ig u re  5

Shell elevated, ears small, triangu lar, unequal. R ight valve has 
num erous simple ribs, subequal in size except th a t every sixth o r 
seventh rib is slightly more prom inent and makes a p ro jection  on 
the scalloped shell m argin.

F o r t  W o rth , u p p e r  D u ck  C re e k : One-half mile above T exas & 
Pacific bridge across Sycam ore Creek, east of F o rt W orth ; and 
In terna tional & G reat N orthern  cut on W est Sixth S treet, A ustin 
(type localities) ; N orth-C entral Texas, w idespread.

C. With 4-6 prominent 7՝ibs

P e cte n  (N e ith e a )  w righ ti SHUMARD 1860, 89 , p . 607. CRAGIN 1893,
21 , 217, pl. XXXII, figs. 2-3. K n i k e r  1919, 6 2 , 23, pl. IV, figs.
1 - 3 .  A d k i n s  a n d  W in t o n  192 0 , 3, 6 9 , p l. XI, f ig s .  8 - 1 0 _________
__________________________________________________ P la te  X V II, figu re  6

Shell elevated, an terio r ear prom inent and pointed, posterior ear 
reduced. Right valve has fo u r thick, radial ribs, each w ith prom i­
nen t costellae along summit. Interspaces contain variable, small, 
radial costellae. The shell is covered by num erous, fine, distinct 
growth lines. L eft valve almost flat, w ith costae corresponding to 
those of righ t valve, and with sim ilar ornam entation.

U p p e r D u ck  C reek , low er F o r t  W o rth : Denison, F o rt W orth, 
Waco, A ustin; near Roanoke; Devil’s Ridge, nea r S ierra Blanca.

M ain S t r e e t :  F o rt W orth (ra re ).

P ecten  (N e ith e a )  w hitneyi K N IK ER  1919 , 6 2 , 3 9 , p l. VII, figs. 1 3 —1 7 .
W h i t n e y  1911 , 1 1 1 , 1 3 , p l. I, f ig . 4 .

Four prom inent radial ribs, and a sm aller posterior one. Differs 
from  Pecten wrighti in being narrow er, more nearly  equilateral, and 
more convex; in having ribs of r igh t valve bluntly pointed a t sum ­
mit, and the interspaces narrow  and angular a t bottom, instead of 
flattened.

L o w er B u d a : Austin, Manchaca (type localities).
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D. With 5-8 coarse ribs, and irregular, finer ribs

P e c te n  (N e ith e a )  d u p lic ic o sta  ROEMER 1849, 77 , 398; ROEMER 1852,
78 , 65, pl. V III, figs. 2 a-b.
Shell broad, basally circular in outline, ears prom inent. R ight 

valve elevated, elongated, w ith 6 p rim ary  ribs form ing pro jections 
on the shell m argin; 3 or more secondaries per in terspace. Ribs 
a re  rela tively  low, flattened, and irregu larly  spaced,

E d w a rd s : A ustin ; C entral Texas (w idespread) ; Pedernales R iver 
float (type locality).

P e c te n  (N e ith e a )  ro em eri H lL L  1889, 5 3 , pl. I. SHATTUCK 1903, 8 6 , 
15, pis. I I - IV ; pl. V, fig. 1. K n i k e r  1919, 62 , 43, pl. IX, figs. 1 -3 ; 
pl. X, fig. 1.
Large species, outline suboctahedral, r ig h t valve elevated, ears 

prom inent w ith subequal, radial costellae; posterio r ea r larger. 
R ight valve w ith 6 irregu lar, unequal, prom inent rad ia l fo lds; the 
folds and depressions contain irregu lar, unequal costae and cos­
tellae. The species is larger, more elevated and more ornate ly  
ribbed than  P. duplicicosta.

U p p e r  B u d a : A ustin (type locality).

E. Primary , secondary, and tertiary ribs present

P e c te n  (N e ith e a )  o c c id e n ta lis  CONRAD 1 855 , 17, 2 6 9 ;  CONRAD 185 7 , 
18, 1 5 0 , p l. V, figs. 1 a - c .

Pecten quadricostatus var. R o e m e r  1852, 78, 64, pl. V III, figs. 4 a-c. 
Vola fredericksburgensis C r a g in  1895, 23, p. 52; T w e n h o f e l  1924, 

99, 78, pl. XXII, fig. 5.
Not Vola occidentalis C r a g in  1895, Am. Geol., XVI, 375.
Species founded on Roem er’s figure and description. H as 1 

te r t ia ry  rib on each side of each p rim ary  (except first and last, 
w here only on inner side), and m ore or less fused w ith the p ri­
m ary ; 2 secondaries per interspace. The Glen Rose specimens a re  
ra th e r  elongated.

F re d e r ic k sb u rg  (? W alnut) : F redericksburg  (type locality ). 
W a ln u t: A ustin (com m on).
G len  R o se : C entral Texas (w idespread).
C re ta c e o u s : Between El Paso and F ro n te ra ; Leon Springs (Pecos 

C ounty).

P ecten  (N e ith e a )  ir r e g u la r is  B o S E  1910, 8, 97, pl. XV, figs. 10-18. 
K n i k e r  1919, 62, 18, pl. II, figs. 1 -6 ______ P la te  X V II , f ig u re  8
Vola occidentalis C r a g in  1895, Am. Geol., XVI, 375.
T ertia ry  ribs irregu larly  disposed; the m ost common arrangem ents 

seem to vary  w ith locality. Differs from  P. occidentalis in th a t some
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prim ary  ribs do no t have a te r tia ry  on each side, and also in the 
form  of the shell. These differences m ay no t be of specific value. 

K iam ic h i: N orth-C entral Texas (com m on).
G o o d lan d  (abundant n ear middle) : N orth-C entral Texas.
W aln u t (shell conglom erate) : N orth-C entral Texas (ra re ) ; n ea r 

A ustin.
U p p e r  F r e d e r ic k sb u rg : El Paso section (type locality).
G len  R o se : N ear A ustin (? ) .

F . No tertiaries; primaries and secondaries present
P e c te n  (N e ith e a )  te x a n u s  ROEMER 1 8 5 2 , 7 8 , 6 5 , p l. V III, f ig s .

3 a-b . C o n r a d  1857, 18, 151, pl. V, figs. 2 a-b . B ô s e  1910, 8, 93, 
pl. XV, fig. 3. K n i k e r  1919, 62, 25, pl. IV, figs. 4 -7 ; pl. V, fig. 1 
_______________________________________________ P la te  X V II ,  f ig u re s  2, 4
Ribs subequal in size, flat-topped, w ith narrow  in terspaces; p ri­

m aries long, p ro jec t beyond m argin.
W a sh ita : N orth-C entral Texas (especially in Grayson m arl). 
G e o rg e to w n : N ear Austin.
D el R io : Hill County, w est of A quilla (a t type locality  of Tur­

rilites brazoensis Roemer).
In flo a t : New B raunfels-San A ntonio road crossing of Cibolo 

Creek (type locality).

P e c te n  (N e ith e a )  te x a n u s  var. e lo n g a tu s  BÔSE 1910, 8, 95, pl. XV, 
figs. 2, 4, 6. K n i k e r  1919, 62, 28, pl. V, figs. 2-3.
T aller shell than  P. texanus, w ith sm aller beak angle; has ribs of 

r ig h t valve, especially the prim aries, m ore prom inent.
L o w er B u d a : Austin.
D el R io : A ustin, San Marcos.
W a sh ita : El Paso section (type locality).

P e c te n  (N e ith e a )  su b a lp in u s BÔSE 191 0 , 8, 9 6 , p l. XV, f ig s .  5, 7 - 9 .  
K n i k e r  1919 , 62, 2 8 , p l. V, f ig . 4 __________ P la te  X V II , fig u re s  1, 3
As a t p resen t defined the species is quite variab le: ribs m ostly 

high, narrow , rounded on top, in tervening  depressions w ith slightly 
flattened bottom s. The ribs are generally  narrow er and less flat­
tened than  in P. texanus and the form  is generally  more elongated.

W a sh ita  d iv isio n : Central and W est Texas, w idespread; E l Paso 
section (type lo ca lity ).

D el R io : Austin, San Marcos.
B u d a : A ustin, M anchaca, Buda, San Marcos.

P e c te n  (N ç ith e a )  g e o rg e to w n e n sis  K N IK E R  1919, 62, 31, pl. VI,
f ig s .  1 - 3 .  A d k i n s  a n d  W i n t o n  192 0 , 3, 7 0 , p l. XII, f ig s .  5 - 6 __
_______________ __________________________________ P la te  X V II , f ig u re  7
Subequilateral, elongated, elevated species. Ribs of r ig h t or both 

valves split by one or m ore narrow , rad ia l furrow s.
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L o w e r  W en o : F o rt W orth.
G e o rg e to w n : A ustin (type locality).

P e c te n  (N e ith e a )  g e o rg e to w n e n sis  v a r .  su b ir re g u la r is  K N IK ER , 1919, 
62, 33, pl. VI, figs, 4-5.
G eneral form  of P. georgetoivnensis, but ribs not split. 
G e o rg e to w n : A ustin (type locality).

P e c te n  (N e ith e a )  su b a lp in u s  v a r .  lin ki K N IK E R  1919, 6 2 , 30, pl. V,
figs. 5-6.
Ribs generally  lower and broader than  in Pecten subalpinus B ô s e . 

G e o rg e to w n : A ustin (type locality).

P e c te n  (N e ith e a )  th eod o ri K N IK ER  191 9 , 6 2 , 3 4 , p l. VI, f ig s .  6—9.

Typical form  sim ilar to P. subalpinus, but some individuals have 
split ribs.

G e o rg e to w n : A ustin (type locality).

P e c te n  (N e ith e a )  a lt a n a  K N IK E R  1919 , 6 2 , 3 6 , p l. VII, f ig s .  1—3.

P rim aries of same size as secondaries b u t longer ; ribs high, n a r­
row, and flattened on top, about twice as wide as the interspaces. 

G e o rg e to w n : A ustin (type locality).

P e c te n  (N e ith e a )  b u d e n sis  K N IK ER  1919 , 6 2 , 36, p l. VII, f ig s .  4 —1 2 .

Shell medium to large, equilateral, som ewhat elongated. R ight 
valve w ith 6 prom inent trifid ribs, and in each interspace 2 sm aller 
ribs. There are prom inent grow th lines on the body of the shell 
and on the ears.

B u d a : A ustin, Round Rock, M anchaca (type localities).

P e c te n  (N e ith e a )  a u st in e n s is  K N IK ER  1919 , 6 2 , 4 6 , p l. IX, f ig s .  4 —6 ;  
p l. X, f ig . 2 .

Medium-sized, heavy, subtrigonal shell. Six p rim ary  ribs, elevated 
above others; in each interspace are 2 closely spaced ribs.

A u stin  ch a lk : A ustin (type locality).

G. Ribs similar, subequal, coarse

P e c te n  (N e ith e a )  sim on d si K N IK E R  1 919 , 6 2 , 4 1 , p l. V III, f ig s .  1—10.

Shell small, r ig h t valve w ith 19 prom inent, flattened, radial ribs, 
of which every fo u rth  one is slightly ra ised ; in terspaces deep and 
n arrow er than  the ribs. Ribs scaly on um bonal and medial portions 
of shell.

B u d a : A ustin, M anchaca, Round Rock (type localities).
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P e cte n  (N e ith e a )  b o esi K N IK E R  1919 , 62 , 4 2 , p l. V III, fig's. 1 1 —1 9 .

Shell small, differs from  P. simondsi in having 21 ribs on the 
rig h t valve ; in the shape of the ribs, which are sub triangular, slightly 
flattened on top, and considerably h igher; and in having concentric 
ridges b u t no t scales, on the umbo.

B u d a : A ustin, Round Rock (type localities).

H. Primaries prominent; three or more secondaries per interspace

P e c te n  (N e ith e a )  h artm a n i K N IK E R  1919, 62 , 48, pl. X, figs. 3—6, 12. 
Has 21 ribs; prim aries strong ; 3 secondaries per interspace. 
U p p e r  A u stin  c h a lk : Travis county, W alnu t Creek a t  Sprinkle 

(type locality ).

P e cte n  (N e ith e a )  c a s te e li  K N IK E R  1919, 6 2 , 51, p l. X, f ig s . 7—11.
Has 26 ribs; prim aries distinctly  elevated; 4 ribs per interspace, 

of which the two middle՛ ones are stronger than  the others in some 
individuals.

A u stin  ch a lk : A ustin (type locality).

S P O N D Y L ID A E  F le m in g

M onomyarian, inequivalve, nearly  equ ilateral; isodont cru ra  in 
adult.

PLICATULA L a m a r c k . “ C a t ’s  P a w ”

Subovate, flattened or w ith one valve inflated, initially  a ttached ; 
fine or coarse rad ia l ribs; small area, long cru ral teeth . T rias to 
Recent.

P lic a tu la  in c o n g ru a  C o n r a d  1857, 18, 153, pi. VI, figs. 10 a—b. 
C r a g in  1893, 21, 209, pl. XLVI, figs. 9-10.
Plicatula subgurgitis BoSE 1910, 8, 100, pl. XV, f ig s . 21-23. 
Plicatula senescens C r a g in  1894, Am. Geol., XIV, 2, pl. I, f ig s .

17-18.
L eft valve ra th e r  flat; r ig h t valve inflated a t  least n ea r beaks. 

Shape variable, oval to elongated. Ribs variable, generally  a few  
coarse ones; finer in tercalated  ones common. Some individuals have 
la rger attachm en t scars, which obscure the ornam entation.

W a sh ita  d iv isio n : A bundant.
F re d e r ic k sb u rg  d iv is io n : Occasional.

P lic a tu la  d e n to n en sis  CRAGIN 1893, 21 , 209, p i. XLVI, f ig s . 7—8.
Valves more flattened than  in P. incongrua, and nearly  equal. 

Num erous fine rad ia l striae or costellae, some spinose.
D en ton , and U p p e r F o r t  W o rth : N orth-C entral Texas. A bundant 

a t  Texas & Pacific station, F o rt W orth; D enton Creek, n ear Roanoke.
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SPONDYLUS L i n n a e u s

Shells inflated, inequivalve, w ith rad ia l ribs, and w ith spines; 
short, thick crural teeth . A ttached valve usually thicker, w ith pro­
longed beak; free  valve w ith incurved beak.

F ree valve w ith subequal ribs
No s p i n e s _____ ___  __________ __________________ ______  S . te x a n u s
F a in t or prom inent spines presen t

F ree valve w ith pointed spines; attached w ith transversely
elongated spines______ ___________________________ S . h illi

S p in e  b a s e s  f a i n t ______________________________ S . sp . S h a t t u c k

F ree valve w ith ribs of two sizes
Spines fa in t, m ainly on um bonal reg ion_____________ S . c ra g in i
Spines strong, on both valves____________________ S . g u a d a lu p a e

S p o n d y lu s  h illi C r a g in  1893, 21, 211, pl. XXXIII, figs. 1-3.
Larger, less compressed, and more broadly ovate than  Spondylus 

guadalupae. F ree valve convex, w ith num erous, subequal ribs and 
w ith scattered , low to pointed spines; attached  valve th ick  in beak 
region, w ith prolonged beak (large a ttachm ent scar), num erous sub­
equal ribs, and several rows of concentrically  flattened spines.

G e o rg e to w n : A bout 1.5 miles east of Georgetown, on the San 
Gabriel River (type locality).

S p o n d y lu s  c ra g in i W H ITNEY 1911, 111, 13, pl. II, figs. 7-8.
A ttached valve larger, has num erous fa in t costae and th in  lamellae, 

in te rio rly  has fine rad ia ting  costae separated  by fine grooves; free  
valve convex, ornam ented w ith m any irregu lar, wavy, rad ia ting  
costae, of which eight are stronger than  the o thers; in the in tervals 
betw een them  are 3 -7  rad ia ting  costae of vary ing  prom inence. Ribs 
bear small spines, lim ited in adult to strong  ribs in um bonal region.

B u d a : On Shoal Creek a t  T h irtie th  S treet, A ustin (type locality ).

Sp o n d y lu s  te x a n u s  W H ITNEY 1911, 111, 14, pl. II, figs. 1—3.
F ree valve small (about 25 mm. ta ll) , subtrigonal, an te rio r and 

posterio r m argins ra th e r  straigh t, basal m argin evenly rounded; 
bears 50 or more fine, subequal ribs, some of them  branching; no 
spines noted.

B u d a : Shoal Creek a t  T h irtie th  S treet, A ustin  (type locality ).

S p o n d y lu s  sp. S h a t t u c k  1903, 86 , p. 20 , pl. V III, figs. 1 -3 .
Size medium  (40 mm. ta ll) , umbos prom inent; about 60 m ostly 

subequal prom inent ribs, a little  narrow er than  the interspaces, 
bearing  a t in te rvals bosses which are probably rem nan ts of spine- 
bases. Shattuck m entions some juvenile individuals in which every 
sixth rib  is stronger and spine-bearing.

B u d a : Austin, on Shoal Creek.
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S p o n d y lu s  g u a d a lu p a e  R o e m e r  1849, 77 , 300; 1852, 78 , 62, p l. V III, 

figs. 9 a-b .
Shell of m edium  size, beak of attached  valve very prolonged. 

Each valve has 10-12 ribs bearing  prom inent, long, curved, flat­
tened spines, and betw een the spined ribs 3-6 m ainly non-spinose, 
low, subequal ribs.

A u stin  ch a lk : W aterfa ll of Guadalupe River, near New B raun­
fels, and Cibolo Creek crossing of New B raunfels-San Antonio road 
(type localities) ; A ustin, Travis H eights and elsewhere in Travis 
County.

Position uncertain:

CHONDRODONTA S t a n t o n

O streiform  shape of shell (through fixation and hab it of grow th) ; 
smooth or w ith rad ia l plications. Each valve bears a  long narrow  
chondrophore, the space betw een being probably filled w ith the 
resilium . Cretaceous.

G enotype: Ostrea munsoni H i l l  ( E d w a r d s= A lb ian , Texas).

C h o n d ro d o n ta  m u n son i ( H i l l ) 1893, Proc. Biol. Soc. W ashington, 
VII, 105, pl. XII. S t a n t o n  1901, 93, 303, pl. XXV, figs. 1-5. 
G i l l e t  1924, p . 30.
Shell w ith num erous fine rad ia l plications, some branched. 
E d w a rd s : B elton (type loca lity ); B arton Creek, A ustin ; Colo­

rado River Dam, n ea r A ustin ; Big Springs; Double M ountain, S tone­
wall County; “Cooper M ountain, K ent County” ; Kickapoo Springs; 
High Bridge of Pecos R iver; Bluff Creek, near Crawford.

C h o n d ro d o n ta  g la b r a  STANTON 1901, 93 , 306, pl. XXVI, figs. 1—3. 
Smooth species, w ith few  grow th lines.
U p p e r  G len  R o s e ? :  One mile east of K errville.
S tanton has placed th is genus in the superfam ily  P ectinacea; 

Douvillé and Gillet place it in the P innidae on account of the posi­
tion of the an terio r adductor muscle. I t  is confined to the rudistid- 
ree f  facies.

L IM ID A E  d ’O rb ign y  

LIM A B r u g u ie r e

Elongate shells, umbo prom inent, hinge line short, ears unequal; 
prom inent rad ia l ribs.

The subgenus Plagiostoma Sowerby differs from  Lima s. s. in hav­
ing the form  oblique; fine num erous radial ribs; ears like Lima in 
being very unequal, an terio r one short, the posterior one long.
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L im a  (M a n te llu m ) b ra v o e n sis  B o S E  1910 , 8, 8 8 , p l. XIV, f ig s . 4 —6.

Sim ilar to Lima wacoensis but is shorter and has differently shaped 
ribs. Umbonal angle about 90°; an terio r area  hasi 6-7 fine rib le ts; 
m ain body has 21 som ewhat rounded ribs.

U p p e r F r e d e r ic k sb u rg  (with Exogyra texana): El Paso section 
opposite the sm elter on the New Mexico side, between the two 
railroad  bridges (type locality; holotype a t  Institu to  Geologico de 
M éxico).

L im a  (M a n te llu m ) m e x ic an a  BoSE 1910, 8, 92, pl. XIV, figs. 14—15.
Differs from  Lima wacoensis in being thicker, more oblique, less 

elongate, and in having a distinct posterior area. E ars  unequal; 
areas smooth; body has about 25 sharp-topped ribs (m ore rounded 
a t  each end of shell) ; in tervals between ribs narrow  in cen ter of 
shell, same size as ribs elsewhere.

F o r t  W o rth -P aw p aw  (subd. 5 -6) : El Paso section, nea r in itial 
boundary m onum ent (type locality; two cotypes).

L im a  w aco en sis  ROEMER 1849, 77 , 399; 1852, 78 , 63, pl. V III, 
figs. 7 a—b. S h a t t u c k  1903, 8 6 , 18, pl. V, fig. 10. C o n r a d  1857,
18, 1 5 1 , p l. V, f ig s .  4 a - b ,  (?) B o s e  1910 , 8, 9 0 , p l. XIV, 
f ig s .  7 - 1 3  _______________________________________P la te  X V III ,  f ig u re  4

Shell subquadrate-rounded in outline, ra th e r  elongate along axis; 
about 24 principal rad ia ting  ribs, ra th e r  sharp-topped w ith flat sides 
sloping evenly to a definite narrow  depression in the rela tively  broad 
in terspace. The specimen figured by Conrad has only abou t 20 
narrow -topped, rem otely spaced ribs.

G e o rg to w n : Waco Camp, 8 miles w est of New B raunfels (type 
locality) ; w idespread in C entral and W est Texas in the F redericks­
burg  and W ashita divisions.

L im a  leo n en sis  CONRAD 1857 , 1 8 , 1 5 1 , p l. V, f ig s .  3 a —c.

Shell subrectangular-rounded, w ith about the same proportions as 
L. wacoensis; about 19 stra igh t rad ia ting , narrow -topped ribs w ith 
broad in terspaces; ears less prom inent and m ore unequal than  in 
o ther species.

L o w e r  W a sh ita : Leon Springs, n ea r F o rt S tockton (type locality ).

LIMA KIM BALLI G a b b  1872, p. 26.
Nugal, Mexico.

L im a  (P la g io s to m a )  Ո. s p .

E d w a rd s : Bluff Creek, w est of C raw ford; S an ta  Fe quarry , 5 
miles w est of Belton.
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L im a  g e n e ro sa  CRAGIN 1893, 2 1 , 193.

Shell ro tund , compressed, pectiniform , large (height 62 m m .), 
about 20 narrow , low, rad ia l ribs with radial lines between, ribs bear 
small im brications.

F o r t  W o rth : San Gabriel R iver southeast of Georgetown (w ith 
Macraster elegans).
L im a  s e m ila e v is  CRAGIN 1893 , 2 1 , 1 9 4 .

Shell inequilateral, triangular-ovate , w ith dorsal sides, stra igh t and 
vertical portion form ing a semicircle, posterio r ea r well developed; 
num erous fine crowded striae near peak and about 12 coarse rem ote 
ribs on an terio r m arg in ; posterior m argin alm ost smooth.

D en to n : Brow n’s F erry , Cooke County (type locality ).

L im a  sh u m ard i SHATTUCK 1903, 8 6 , 17, p l. V , f ig . 11.
Subrectangular in outline, distinctly  less elongate than  L. wacoensisi 

about 30 sharp-topped ribs.
B u d a ? :  Probably a t A ustin (type locality).

L im a  sp . S h a t t u c k  1903, 8 6 , 18, p l. V, f ig . 9.
F airly  large species; about 20 narrow  ribs w ith wide, shallow 

interspaces.
B u d a : A t Buda (Onion C reek).

L im a  c re n u lic o sta  ROEMER 1849, 77 , 399; 1852, 78 , 63, pl. V III, fig. 
8 a-c.
Small to medium-sized species, much more rounded and m ore 

inflated than  o ther species; about 25 round-topped ribs, which are a  
little narrow er than  the interspaces.

A u st in ? :  W aterfall, New B raunfels (type locality).

L im a  a c u t i l in e a ta  (CONRAD). STEPHENSON 1923, 96 , 215, pl. LV III, 
figs. 4-9.
Shell subovate, elongate, very  oblique, equivalve, very  inequilat­

eral, m oderately convex. Beaks small, incurved, approxim ate; both 
ears sm all; byssal notch well defined. N um erous, acute rad ia tin g  
ribs w ith broad interspaces.

N a v a rro  (Exogyra costata zone) : Two miles northw est of W ebber- 
ville (U.S.N.M. cat. no. 21192). San Marcos River, one-half mile below 
M artindale, Caldwell County (7621). W est-facing bluff of Guadalupe 
River Valley, 2 miles above McQueeney, Guadalupe County (7637).

E sco n d id o  (Exogyra costata zone) : Lower crossing of Medina 
River a t C'astroville, Medina County (7665, 7796).

Ctenostreon (?) n. sp.
In 1919, I found a species which probably belongs to th is  genus. 
F o r t  W o rth : A bout 4 miles southw est of F o rt W orth.
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V o la  ( ? )  cath ,erin a CRAGIN 1 893 , 21 .

This species has no t been rediscovered; specim ens a t Breslau which 
look like it, belong apparen tly  to a subgenus of Lima.

G e o rg e to w n : Austin, one-eighth mile southw est of B arton Springs 
(type locality).

ANOMIA M u l l e r

Shell thin, sessile by the calcified byssus passing through a  sinus 
or perfo ra tion  in the rig h t valve, conform ing to the subadjacen t su r­
face ; the le f t valve more convex, w ith 4 m uscular scars on a cen tral 
a re a ; a chondrophore in the lower valve. Jurassic-R ecent.

A n o m ia  sp. aff. m icro n em a MEEK AND HAYDEN. H lLL 1889, 6 2 , p. 7. 

U p p e rm o st C re ta c e o u s : Eagle Pass.

A n o m ia  a r g e n ta r ia  MORTON. H lLL 1889, 5 2 , p. 7. STEPHENSON 1923, 
96, 226, pl. LX, figs. 10-14. W a d e  1926, 103, 68, pl. XXII, figs. 
10-13.
Differs from  Anomia telli?ioides in being more nearly  circular, in 

having much more prom inent rad ia l striae, beak located below m argin, 
hinge developed behind and in fron t of beak, postero-dorsal m argin 
not concave.

T a y lo r :  Delta, Hays, Comal counties.
U p so n  c la y : M averick County.
N a v a rr o : Delta, K aufm an, Guadalupe counties.

A n o m ia  sp . H lL L  1889 , 5 2 , p . 7.

T r in ity  d iv is io n : A rkansas, Texas.
A n o m ia  ( ? )  an o m ia e fo rm is  ROEMER 1849 , 77 , 3 9 4 ;  ROEMER 1852 , 78 , 

7 5 , p l. I X ,  f ig s . 7 a - d  (Ostrea). H i l l  1 889 , 52 , p . 3.

One valve circu lar in basal outline, b u t inflated and w ith cen tral 
p ro jec ting  beak; o ther valve subcircular, opercular, w ith subm arginal 
beak and subcentral muscle scar; both valves have fine, rad ia l s tr iae ; 
hinge no t described. Genus?

A u stin  c h a lk : New B raunfels, fo rd  and w aterfa ll (type locality) ; 
A ustin.

Also in the  E a g le  F o rd  form ation  (? ) .

A n o m ia  g e n ic u la ta  WHITNEY 1911, 111 , 14, pl. II, figs. 4—5.
Shell small, subovate, acum inate; le f t valve convex, geniculate, 

o rnam ented w ith 8 strong, rad ia ting  costae, te rm inating  in hollow, 
lam ellar spines, a t the geniculation. Below the geniculation the 
surface is m arked by heavy lines of grow th, w ith only a trace  of the 
costae. R ight valve ornam ented w ith five or m ore rad ia ting  costae 
extending to the m argin and bearing fo u r concentric rows of spines. 

B u d a : A ustin, Shoal Creek (type locality).
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A n o m ia  te llin o id e s  MORTON. STEPHENSON 1923, 9 6 , 223, pi. LX, figs.

1-7. W a d e  1926, 1 03 , 69, pl. XXIII, figs. 3-4.
Broadly subovate, some individuals su b trian g u la r; beak small, 

nea re r posterio r m argin, p ro jec ting  above dorsal m argin, hinge 
endentulous, developed only in fro n t of beak; rad ia l striae w eak o r 
absent.

L o w er N a v a rro  (low er p a r t of Exogyra costata zone) : “Bed of a  
small creek 2 miles west of Casper, D elta County, south of the  
Texas & Midland Railroad (7511).”

PAR ANOMIA C o n r a d  1860

Inequivalve, irregu lar, flattened; valves im perforate in adult; h inge 
of le ft valve w ith central tr ia n g u la r  concavity, rig h t valve w ith byssal 
plug. Cretaceous.

P a ra n o m ia  s c a b ra  (MORTON) 1834. STEPHENSON 1923, 9 6 , 234, pi.
LXI, f ig s .  1-4 ( s y n o n y m y ) .  W a d e  1926, 103 , 67, p l. XXI, f ig s .  3-9.
Shell ovate, rad ia lly  ribbed or w ith fine, hollow spines. Young 

byssiferous, adu lt free. Two ovate adductor scars in upper cen tra l 
portion  of each valve. “ The upperm ost adductor scar on the rig h t 
valve is connected by a line or scar to the closed foram en beneath  
the obscure trian g u la r cardinal plate, showing th a t in the young 
stage of the shell this adductor passed through this foram en and 
was attached  to the foreign object on which the larva developed. 
As the shell grew  into adult stages th is muscle le ft the foreign 
object, became a ttached  to the lower valve, and m igrated into a 
cen tral position in the adult. The line or narrow  scar connecting 
this upper adductor scar and the foram en scar is the path  of mi­
g ration .” (W ade).

T a y lo r  (upper p a r t of Ex. ponderosa zone) : “Bank of a sm all 
branch 2 V2 miles south of San M arcos (7 6 1 7 ).”

U pson  c lay  (upper p a r t  of Ex. ponderosa zone) : “Gulleys in west- 
facing slops of Im perialist Creek, 3 У2 miles northw est of Palom a 
siding, Maverick County (8256).”

S u p e r fa m ily  M Y T IL A C E A  F é r u s sa c

M Y T IL ID A E  F le m in g  

M YTILUS L i n n a e u s

M y tilu s se m ip lica tu s  ROEMER 1849, 7 7 , 402; 1852, 7 8 , 55, pl. V II ,
fig . 3.

Large species, ta ll dorso-ventrally, som ewhat elongated along the  
(oblique) axis, postero dorso-m argin short, straigh t, beak po in ted ; 
ven tra l outline elongate-oval; w ith several rem ote concentric grow th
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rings, and, on the posterio r slope num erous fine, low, straigh t, 
rounded, rad ia l ribs, prom inent a t  m argin and more obscure tow ards 
the  beak.

T a y lo r ? :  Three miles below New B raunfels, tow ards Seguin (type 
lo ca lity ).
M y tilu s te n u ite sta  R o e m e r  1 849 , 77 , 4 0 3 ;  1 8 5 2 ,  7 8 , 5 5 , p l. V i l ,  

f ig s .  13  a - b .

Species more slender and elongate along axis, and w ith dorsal 
m argin proportionate ly  longer than  in M. semiplicatus ; sm aller than  
th a t species, and lacks ribs.

F re d e r ic k sb u rg : A t F redericksburg  (type locality).

MODIOLA L a m a r c k

Form  subovate, th ick____________________ M. g r a n u la to -c a n c e lla ta
Form  elongate

Shell smooth or nearly  so
F a in t concentric folds, m ay be obsolete cen tra lly__________

__________________________________________________ M. au st in en sis
Smooth, except fo r fine concentric grow th lines and a  few

radial lines____________ _______ ______________M. b ran n e ri
Shell w ith ribs

Radial ribs______________________M. p e d e rn a lis ; M. filiscu lp ta
Concentric rib s____________________ M. c o n c e n tr ic e -c o ste lla ta
Concentric and rad ia l rib s—____ _____ __________ M. ju r a fa c ie s

M o d io la  p a rv a  H lL L  1888 , 51.
T r in ity  d iv isio n : W est of W eatherford ; and M urfreesboro, A r­

kansas.

M o d io la  b ra n n e r i H lL L  1893 , 55 , 2 4 , p l. V , f ig s .  8 —1 0 . H i l l  1 888 , 51 , 
1 3 3 , p l. II, f ig s .  1 8 - 1 9 .

Small, elongate-subtriangular, g rea tly  thickened in um bonal re ­
gion; um bones pronounced and rapidly  narrow ing to a rounded 
po in t; an te rio r portion  som ewhat flattened; posterior portion  a t­
tenuated , thin, and strongly  curving in outline; surface smooth, 
lustrous, m arked by fine lines of concentric grow th and fa in t rad ia t­
ing  striae.

G len  R o se : Glen Rose, in “p lan t bed” of Paluxy R iver (type 
lo ca lity ).

M o d io la  ju r a fa c ie s  CRAGIN 1 893 , 2 1 , 1 9 5 .

Species w ith angulated  um bonal slope; sublinear concentric cos- 
tellae, and dorsally a few  oblique rad ia l folds.

E d w a rd s  (?) : Brazos River bluffs n ear railw ay bridge east of 
G ranbury  (type locality ).
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M o d io la  s to n e w alle n sis  CRAGIN 1893, 21 , 196.

Large, um bonal shoulder prom inent and obtusely angulated , beaks 
compressed, elevated; ornam entation, dorsally and posteriorly  con­
sists of rem ote, delicate, subequal im brications or raised lines, an ­
te rio rly  of crowded fine raised lines.

L o w er C re ta c e o u s : Double M ountain; a m ountain south of 
Double M ountain F ork ; Gail, Borden County.

D en to n : Cooke County (Brow n’s F erry , Red R iver).

M o dio la  c o n c e n tr ic e -c o ste lla ta  ROEMER 1849, 77 , 403; 1852, 78 , 54, 
pl. VII, figs. 10 a -c ______________________________P la te  I, f ig u re  5

Elongate subrec tangu lar species, w ith oblique ridge slightly curved 
with axis of shell; no radial ribs; num erous, crowded, round-topped, 
concentric ribs w ith narrow  interspaces.

F r e d e r ic k sb u rg : Fredericksburg  and San Saba Valley (type lo­
calities) .

W a ln u t: A ustin (Bull Creek road ).

M o dio la p e d e rn a lis  R o e m e r  1849, 77 , 403; 1852, 78 , 53, pi. V II, 
figs. 11 a-b.
E longate, subrectangular, rounded species, more narrow ed tow ard 

beak; num erous rad ia ting , curved, branched, narrow  and prom inent 
ribs. The ribs are w ider than  the interspaces. Concentric grow th 
striae, scattered  ones being more prom inent.

F re d e r ic k sb u rg : Fredericksburg  and San Saba Valley (type lo­
calities).

M odiola au st in e n s is  W H ITNEY 1911, 111 , 15, pl. II, fig. 6.
“Shell elongate, subcuneate, arcuate, inflated anteriorly , compressed 

posteriorly ; beaks subterm inal, tw isted fo rw ard ; um bonal ridge 
prom inent, sloping abrup tly  to the an terio r; surface ornam ented with 
concentric lines of growth, crossed by num erous fine striae rad ia ting  
from  the beak, and covering the en tire shell.”

B u d a : A ustin (Shoal C reek), type locality.
M o d io la  (?) sp . S h a t t u c k  1903, 86 , 23, p l. V III, f ig s . 4-5. 

Indeterm inate  cast: May be an Inoceramus.
B u d a : Buda (Onion C reek).

M odio la filisc u lp ta  CRAGIN, 21 , 1893, 194.
Shell large (72 mm. lo n g ); elongate, ovate-cuneate; prom inent 

rounded um bonal ridge; num erous fine, crowded, radial costellae, 
obsolete an terio r to the um bonal ridge.

W o odb in e : Denton County (Tim ber C reek), and northern  F annin  
County (type localities).
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M o d io la  g r a n u la to -c a n c e lla ta  ROEMER 1852, 78 , 54, p l. VII, fig's. 
12 a-c.
Subovate, inflated species, axis oblique, hinge line nearly  straigh t, 

beaks prom inent, incurved, approxim ated ; num erous, fine, rad ia l ribs, 
some branched, cut by concentric furrow s into fine even granulations 
on crests of rib. This species is much more inflated from  side to 
side, and much less elongate, than  M. concentrice-costellata or 
M. pedernalis.

A u stin  ch a lk : Ravine betw een New B raunfels and Seguin (type 
loca lity ).

M o dio la  sp. R o e m e r  1852, 78 , p. 54.
A u stin  c h a lk ? : W aterfall, New B raunfels.

C R E N E L L A  B row n

C r e n e l la  s e r i c a  CONRAD 1860. STEPHENSON 1923, 9 6 , 241, pl. L X I I ,  
figs. 1-2.
N a v a rro  (Ex. costata zone) : Two miles northw est of Webberville. 

O rd er A N O M A L O D E S M A C E A  

S u p e r fa m ily  A N A T IN A C E A  

P H O L A D O M Y A C ID A E  G ra y  

PHOLADOMYA S o w e r b y

O rnam entation  cancellated_________P. lin cecu m i; P . ( ? )  p o ste x te n ta
Concentric folds—____ ____ _____ ______________________P . know lton i
Radial ribs

Ribs granulated , 18 or more..__............... P . s a n c t i - s a b a e ;  P . s h a t t u c k i
Ribs non-granulated

A bout 6 rem ote r ib s______________________________P . p e d e rn a lis
A bout 13-14 narrow  ribs w ith wide in terspaces______ P . te x a n a

A. Malone species:

P h o la d o m y a  to s ta  CRAGIN 1905, 2 7 , 79, pl. XV, figs. 2-3.
P h o la d o m y a  m arco u i CRAGIN 1905, 2 7 , 80, p l. XVI, f ig s .  1-2. 
P h o la d o m y a  p ra e p o s ita  CRAGIN 1905, 2 7 , 82, p l. XVI, f ig s .  3-4. 
P h o la d o m y a  aff. p a u c ic o sta  F. A. ROEMER 1836. CRAGIN 1905, 27 , 81, 

pl. XVI, f ig s .  5-6.

В . Higher Cretaceous species:

P h o la d o m y a  (?) kn o w lton i H lL L  1893, 5 5 , 30, pl. II, figs. 1-2.
Form  elongate, rounded anterio rly , flared and tru n ca te  pos­

te rio rly , w ith a medium elevated, rounded ridge runn ing  backw ards
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from  the beaks. Beaks nearly  in contact. Irreg u la r  concentric 
plicae and a few  fa in t radial depressions and folds.

G len  R o se : A ustin (Bull Creek) (type locality).

P h o lad o m y a  sa n c t i- sa b a e  ROEMER 1849, 7 7 , 405. ROEMER 1852, 78 , 48, 
pl. VI, figs. 7 a -b  (Cardium). Bôse 1910, 8, 138, pi. 30, fig. 1.
Shell generally  ovate in outline bu t with the um bonal region 

prom inently  elevated and rounded, form  th in n er and more flared 
posteriorly. C entral p a r t of shell has 22 or more fine radial ribs 
-composed of fine subequal tubercles; posteriorly the shell is smooth 
except fo r  ra th e r  coarse grow th lines.

F r e d e r ic k sb u rg : New B raunfels (type locality).
W a ln u t: A ustin (Bull Creek road ).
K iam ic h i: Grayson County, a t Duck Creek type locality; F o rt 

W orth.

PHOLADOMYA B E LV ID ER EN SIS  T w e n h o f e l  1924, 99 , 79, p l. XX, 
fig. 7.
M en tor, and C h am p ion  sh e ll b ed : Southern Kansas.

P h o lad o m y a  p e d e rn a lis  ROEMER 1849, 77 , 408; 1852, 78 , 45, p l. VI, 
figs. 4 a-b .
Form  m ore elongate than  in P. sancti-sabae and w ith beaks more 

anterio r. C entral p a r t of shell w ith 5 or more distinct narrow  rad ia l 
ribs. P osteriorly  the shell is smooth except fo r ra th e r  coarse grow th 
lines.

F r e d e r ic k sb u rg : F redericksburg  (type locality).

P h o lad o m y a  te x a n a  CONRAD 1857 , 18, 1 5 2 , p l. XIX, fig . 3.
C ast; 13—14 d istant, narrow , prom inently  elevated, undulated  or 

irreg u la r ribs with wide, concave in terspaces; coarse, irregu la r 
grow th lines, some prom inent ones a t ra th e r  regular, widely spaced 
intervals.

F r e d e r ic k sb u rg : “ Turkey Creek, Leon and Eagle Pass roads.”

P h o lad o m y a sh a ttu c k i B o S E  1910 , 8, 1 3 7 , p l. XXIX, f ig s . 7—9.

Pholadomya roemeri S h a t t u c k  (not W h i t f i e l d  1885), 1903, 86, 
28, pl. XV, figs. 3-6 .

Shell large, very globose, inflated anterio rly , becoming less so 
posteriorly  where it is prolonged into a thin, broadly rounded ex­
pansion. C entral p a r t of shell w ith 25 or more ra th e r  fine rad ia ting  
costae which bear num erous fine tubercles.

B u d a : A ustin (Shoal C reek ); Buda (Onion C reek), type lo­
calities, w idespread in C entral Texas; F o rt W orth-Denton (subd. 5) ; 
El Paso section.



140 University of Texas Bulletin

P h o la d o m y a  ( ? )  p o s te x te n ta  CRAGIN 1893, 21 , 209, pi. XLI, fig. 1.
F orm  thin, very  elongate-ovate, w ith num erous rad ia l and con­

centric ribs in middle p a r t of shell, form ing a cancellated ornam enta­
tion ; casts; generic determ ination  uncertain .

D en ison  b e d s : One-half mile northw est of Denison, a t  M ineral 
Springs.

P h o la d o m y a  in gen s CRAGIN 1893, 2 1 , 208.
Large species (length about 100 m m .), ventricose, subovate in 

outline, narrow ed posteriorly ; 18 or more narrow , compressed radial 
ribs with wide, concave interspaces.

A u stin  ch a lk  (?A nacacho) : Hondo Creek, 4 miles from  Hondo 
(type locality).

P h o la d o m y a  lin cecu m i SHUMARD 1862, 90 , p. 199.
Small, th in  shell, gibbous and broadly rounded an terio rly , n a r­

rowed and gaping posteriorly. Surface with about 30 rad ia l raised 
lines crossed by narrow  concentric, sinuate folds and by fine growth 
lines, thus producing a cancellated ornam entation.

N a v a rr o : Corsicana (type locality).

Pholadomya 1er chi H i l l :  S e e  T r ig o n ia  lerch i.

HOMGMYA A g a s s iz

Shell rela tively  tall, rounded ............. .................................................. H. a lta
Shell elongate, subrectangular

Length about one and one-half tim es the height, the two long
m argins no t para lle l................. ............  ...........  H . b u d ae n sis

Length about twice the height, the two long m argins parallel
__________________________________________________________H. v u lg a r is

Shell no t very  elongate, length about one to one and one-half tim es
the height 

Beak sub-term inal
C ontour trapezoidal______________ _______________H. ju r a fa c ie s
Contour rounded-rectangular

Taller, least inflated, more regu larly  re c tan g u la r_________
______________________________________________ H. aff. l ig e r ie n sis

Lower, very inflated, form  oblique____________ H. b ra v o e n sis
Beak no t term inal

C ontour quadrate-trapezoidal; fo rm  obese______ ___ so lid a
C ontour elongate-ovate; form  less th ick__________ H. au st in e n sis

H o m o m y a ju r a fa c ie s  CRAGIN 1893, 21 , 191, pl. XXXIX, figs. 1—2.
Som ewhat elongate trapezoidal in outline, form  thick, robust. 

B eaks subterm inal, small, strongly  incurved b u t no t touching. Casts. 
Length, height, and thickness in proportion 1 .5 :1:1.

G len  R o se : B urnet and Bosque counties.
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H o m o m y a so lid a  CRAGIN 189 3 , 2 1 , 1 9 1 , p l. XXXIX, f ig s . 3—4.

Som ewhat trapezoidal in outline, thick. Length, height, and th ick­
ness in proportion 11:9:8. Umbonal region elevated narrow , pro­
jecting  from  re s t of shell, beaks subterm inal.

G len  R o se : P arker, Hood, E ra th , and Travis counties.

H o m o m y a a lta  R o e m e r  1849, 77 , 408. R o e m e r  1852, 78 , 45, pl. VI, 
fig. 11.
Shell about equally long and tall, an terio r, ven tra l and posterio r 

m argins form  a long oval; um bonal region rounded, prom inently  pro­
jec ting ; concentric costae, subequal rounded.

F re d e r ic k sb u rg : Fredericksburg  (type locality).

H o m om y a w ash ita  CRAGIN 1894, 2 3 , p. 59.
Form  curved, oblong, beaks nearly  te rn rn a l;  length, height and 

thickness in proportion 3:2:2.3. Concentric grow th lines, some 
more prom inent.

G ra y so n : One-half mile southeast of Union Station, Denison, in 
abandoned cut of D. B. & N. 0 . Railway (type locality).

M ain  S t r e e t :  Denison (Pawpaw C reek).

H o m om y a au st in e n sis  SHATTUCK 1903 , 8 6 , 2 8 , p l. XVI, f ig s .  1 - 3 .

Species som ewhat oval in outline, beaks nearer an terio r end; 
length, height, and thickness in proportion 9:6:5. M oderate sized 
concentric ribs.

B u d a : A ustin, Shoal Creek (type locality).

H o m om y a v u lg a r is  SHATTUCK 1903 , 8 6 , 2 9 , p l. XVI, f ig s . 4-5.
O utline elongate-rectangular ; length, he:ght, and thickness in the  

proportion  of 6:3:2, dorsal and ven tra l m argins subparallel. P rom i­
nent, unequal concentric costae. Beaks elevated near an terio r end.

B u d a : A ustin (Shoal Creek, Bouldin Creek) ; Buda (Onion 
C reek).

H o m om y a b u d ae n sis  W H ITNEY 1911 , 1 1 1 , 1 5 , p l. I l l ,  f ig s .  1—2,* p l. IV, 
f ig s . 1 - 2 .

Outline roughly rec tangu lar but w ith dorsal and ven tra l sides no t 
parallel; beaks n ear an terio r end. Length about twice the height* 
Unequal prom inent concentric ribs.

B u d a : Austin (Shoal Creek) (type locality).

H o m om y a b ra v o e n sis  BÔSE 1910, 8, 136, pl. XXIX, figs. 5—6.
Form  roughly elongate rec t ngular, rounded, oblique, quite in ­

flated, beaks subterm inal, proportionate ly  less ta ll and m ore inflated 
than  H. aff. ligeriensis; reduced concentric lines.
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F re d e r ic k sb u rg  (w ith Exogyra texana) : Cerro de Muleros, El Paso 
section, subd. 2-3 (type locality).

E d w a rd s : Two miles w est of Round Rock.

H o m om y a a f f .  lig e r ie n s is  (D’ORBIGNY). BÔ SE 1910, 8, 137, p l. X X I X ,  
fig s . 1-4.
Form  subrectangular, beaks nearly  te rm inal; prom inent, somewhat 

irreg u la r concentric lines.
K iam ich i-P aw p aw  (subd. 4 -5 -6 ) : El Paso section.
E d w a rd s : Two miles w est of Round Rock (horizon of Inoceramus 

aff. concentrions). A species sim ilar to th is is common and wide­
spread in the upper F redericksburg  division in C entral Texas. I t  is 
probably a new species.

ANATINA L a m a r c k

N arrow , central, vertical sinus p resen t; an te rio r portion  of shell
with concentric folds; posterior portion smooth, constric ted ___
_______________________________________________________ A . o b liq u ip lic a ta

No prom inent vertical (radial) sinus
Form  compressed (L /T  =  7 ) _________________________ A . su lc a t in a
Form  th icker (L /T  =  3-4)

S ubrectangular; short ( L /H  =  1 .7 ) ............ ........A . ( ? )  p lic u life r a
Elongate oval (L /H  =  2-2.5)

V e r y  e lo n g a t e  ( L / H = : 2 . 5 ) _________ __________ A . te x a n a  CRAGIN
S horter (L /H  =  2)

Beaks subcentral; few  concentric r ib s_________A . sh a ttu c k i
Beaks an terio r; num erous concentric rib s___A . au st in e n s is

A n a tin a  o b liq u ip lic a ta  CRAGIN 1905, 2 7 , 85, p l. XVI, figs. 7—8.
Shell elongate, rounded anterio rly , narrow ed posteriorly  w ith a 

m edian rad ia l depression, an terio r to which are several coarse con­
centric p lications; posteriorly  nearly  smooth.

B a s a l  C re ta c e o u s : Malone (type locality).

A n a tin a  (?) p lic u life r a  CRAGIN 1905, 27 , 86 , p l. XV, f ig s .  9—10.

Form  roughly rec tangu lar, length  and heigh t in p roportion  5:3. 
A few  coarse, subequal concentric plications. Q uadrate in contour. 

B a s a l  C re ta c e o u s : Malone (type locality).

A n a tin a  te x a n a  CRAGIN 1893, 2 1 , 168, pl. XLI, fig. 5.
F orm  elongate oval, length  and height in proportion 2.5:1. Um­

bonal region broadly rounded, p rojecting. Shell w ith 15 or m ore low 
concentric plications fa in te r  in beak region. H eight 55 mm., length 
131 mm., thickness 35 mm.

C om an ch e  P e a k : San Gabriel River, 2 miles above Georgetown.
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A n a tin a  sh a ttu c k i new nam e.

Anatina texana S h a t t u c k  1903, 86, 30, pl. XVIII, fig. 3 (no t 
C r a g in  1893).

Form  ra th e r  oval, com pressed; length nearly  twice heigh t; 8 or 
more unequal, rounded concentric plications, ra th e r  quadra te in  
outline.

B u d a : A ustin (Shoal Creek) (type locality ).

A n a tin a  a u st in e n sis  SHATTUCK 1903, 8 6 , 29, p l. X V III, f ig s .  1-2.
Form  elongate-oval, ventral m argin fa irly  stra ig h t; length, height, 

and thickness in proportion  3:1.5:1. A bout 16 subequal, rounded, 
concentric ribs, subquadrate in contour.

B u d a : A ustin (Shoal C reek).

A n a tin a  su lc a t in a  SHUMARD 1862, 90 , 204—205.
Shell large, ovate, thin, inequivalve, very  inequ ila tera l; w idth 

g rea te r than length; an te rio r end broadly rounded* posterio r end 
short, contracted , narrow ly rounded; beaks small, only slightly ele­
vated, posterior to m iddle; narrow  sulcus from  beak to palliai 
m argin. Surface in 20-25 rounded concentric folds, which become 
indistinct posteriorly ; num erous fine growth lines. Length 87 mm., 
w idth 37 mm., thickness 13 mm.

N a v a rro : Chatfield P oin t (type locality ).

Anatina tosta C r a g in  1893= P h o lad o m y a.

S u p e r fa m ily  C H A M A C E A  

D IC E R A T ID A E  D ali

REQUIENIA M a t h e r o n

Smooth, very inequivalve, attached  by the spirally  tw isted beak 
of the le ft valve; righ t valve opercular, flat, sp iral; tee th  feeb le; 
posterior adductor scar buttressed. R estricted  to the rud istid - 
ree f facies. Lower Cretaceous.

Requienia patagiata  W h i t e  1884. See T o u c a s ia  p a ta g ia t a  W h i t e . 
Requienia texana ( R o e m e r ) .  (Caprotina.) See T o u c a s ia  t e x a n a  

( R o e m e r ) .

R e q u ie n ia  b ico rn is  M EEK (? ) . 1876, 71 .

F r e d e r ic k sb u rg ?  F o rt L ancaster (C rockett County, east of Shef­
field).

R e q u ie n ia  sp.
T r in ity : Nine miles south of Van Horn wells (Chispa sheet).
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TOUCASIA M u n i e r -C h a l m a s  

Differs from  Requienia in having- both valves keeled.

T o u c a s ia  p a ta g ia t a  (W H ITE ) 1884.

Requienia patagiata W h i t e  1884, 108 , 6, pl. I, figs. 1 -8 ; pl. II, figs.
1-4. R o e m e r  1888, 8 0 , 12, pl. I, fig. 16; pl. I l l ,  figs. 5 a-c . 
S co tt  1926, 85 , p. 173 (Toucasia). H i l l  1889, 5 2 , p. 12.

L eft valve la rger than  right, tall, spiral, w ith two or th ree volu­
tions, w ith w rinkled keel; upper surface above keel flattened, lower 
surface convex. R ight valve sim ilar bu t shorter and with less acute 
and less w rinkled keel, about two volutions, spire more flattened. 
H inge strong, the principal tooth  of the righ t valve being large and 
prom inent. Surface m arked by irregu la r grow th lines.

E d w a rd s : B arton Creek, A ustin (type locality) ; A ustin, Deep 
Eddy Bluff and num erous o ther localities; Craw ford (Bluff Creek) ; 
Oglesby; 4 miles west of Belton.

T o u c a s ia  te x a n a  (ROEM ER) 1852.
Caprotina texana R o e m e r  1852 , 78 , 8 0 , p l. V, f ig s . 2 a-c.
Requienia texana W h i t e  1884, 108 , 7, pl. II, figs. 5-7. H i l l  1889, 

5 2 , p. 12. S co tt  1926, 8 5 , p. 173 (Toucasia).
L eft valve large, about 2 to 3 volutions, spire flattened, rapidly  

enlarging. Keel no t w rinkled or fringed, w ith a broad, flat spiral 
su rface above, and a flattened shape sim ilar to th a t of la rg e r valve. 

E d w a rd s : A ustin.

T o u c a s ia  sp.
T r in ity : Nine miles south of Van H orn wells (Chispa sheet). 

M O N O P L E U R ID A E  F isc h e r  

M ONOPLEURA M a t h e r o n

A ttached by conical or tw isted rig h t (larger) valve; le f t  valve 
sm aller, conical or flat-operculate; posterior adductor scar bu ttressed ; 
den tition  inverse. Lower Cretaceous (confined to the rud istid -reef 
fa c ie s ) .

M o n o p le u ra  m a rc id a  W H ITE 1884, 108 , 8, pis. I l l —IV. R o e m e r  1888, 
8 0 , 10-11, pl. I l l ,  figs. 1 a -d . H i l l  1889, 52 , p. 12. S c o t t  1926, 
8 5 , p. 174______________ ______ ___ ___ ________P la te  II, f ig u re  4

R ight valve fa irly  thin, long, slender, tw isted or distorted, ra th e r  
sub elliptical in cross-section; ligam ental groove extends along its 
whole length. L eft valve flattened, operculiform , m arked w ith con­
centric grow th-lines and irreg u la r radial lines. Tooth of r ig h t valve 
p rom inent: hinge pla te  and two tee th  of le f t valve ra th e r  strong.
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R adiating lines of le ft valve more pronounced, and r ig h t valve much 
fla tter and more operculiform  than  in M. pinguiscula.

E d w a rd s : A ustin (type locality) ; B arton Creek, 2 miles above 
m outh; Deep Eddy Bluff; C raw ford; B elton; Oglesby.

M o n o p leu ra  p in g u isc u la  W h i t e  1 884 , 108, 8 —9, p l. V . ROEMER 1 8 8 8 ,
80, 1 1 , pl. I l l ,  figs. 2 a-c. H i l l  188 9 , 52, p. 12. S co tt  1 9 2 6 , 85,
p . 1 7 4 .

Right valve long, conical, curved, often  tw isted, cross-section sub- 
elliptical, body-cavity large and deep, surface w ith annu lar grow th- 
lines and some fa in t longitudinal lines; ligam ental groove prom inent, 
extending along whole length of valve; a ttachm en t scar variable. 
L eft (sm aller) valve strongly convex, ra th e r  thick, its  umbonal portion 
being prom inent, strongly incurved and pro jecting  beyond hinge 
line. H inge strong; tooth of rig h t valve large and prom inent; tee th  
of le ft valve located upon a strong  plate.

E d w a rd s : Austin (type locality ), and B arton Creek, 2 miles above 
mouth.

M o n o p leu ra  su b tr iq u e tr a  ROEMER 1852 , 78, 8 1 , p l. V , f ig s . 5 a —b.
S c o tt  1926 , 85, 1 7 4 . H i l l  1893 , 56, 1 0 3 .

Cross-section of large valve oval to trapezoidal, increasing rapidly 
in size, curved, ligam ental groove prom inent, well m arked concentric 
g row th-striae and in term inal portion fine, num erous longitudinal 
lines. Sm aller valve not figured.

F r e d e r ic k sb u rg : (?) San Saba Valley, and upper course of Peder- 
nales River.

M o n o p leu ra  te x a n a  ROEMER 1852 , 7 8 , 8 1 , p l. V , f ig s . 3 a —b. H i l l  1893 ,
56, 1 0 3 . S c o t t  1926 , 85, 1 7 4 .

Large valve with an exceptionally depressed spiral, rapidly ex­
panding, about one (?) volution. Small valve ovate-triangular, sub- 
operculiform . Generic determ ination  uncertain .

F r e d e r ic k sb u rg : Waco Camp, on the Guadalupe River w est of 
New B raunfels.

C A P R IN ID A E  d ’ O rb ign y

Shell very inequivalve, thick, inverse. R ight valve attached, coni­
cal or spiral, w ith sLrong tooth between two cavities. L eft valve 
free , tw isted or spiral, two teeth v/ith a cavity between. Three shell 
layers: ou ter one prism atic, inner one th inner and porcellanous; 
middle layer in one or both valves with a system of num erous longi­
tud inal canals.

PLAGIOPTYCHUS M a t h e r o n

Right valve conical or tw isted, a ttached ; le ft (free) valve convex, 
w ith incurved beak, w ith canals in middle layer.
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P la g io p ty c h u s  ( ? )  c o rd a tu s  R o e m e r  188 8 , 80 , 1 3 , p l. II, figs. 2 a - c .  
H i l l  1893 , 5 6 , p . 1 0 3 .

Subequivalve, outline of valves cordate, beaks tw isted. R ight 
valve attached  by beak; le ft valve sharply keeled w ith beak inrolled 
under th a t of rig h t valve. Surface smooth. Generic determ ination 
uncertain .

E d w a rd s : A ustin (B arton  Creek, 2 miles above m outh) (type 
locality) ; Bluff Creek, near Crawford.

CAPRINULA d ’ O r b ig n y

R ight valve attached, elongated, conical or incurved; le ft (free) 
valve sm aller, g y ra te ; both valves w ith large inner and small ou ter 
canals; hinge as in Caprina.

C a p rin u la  a n g u is  ( R o e m e r ) 1888, 8 0 , 9, pl. I, figs. 7 a -b ; pl. II, figs.
2 a -d  (Ichthy osar colit es). D o u v il l É, H., 1900: Sur quelques ru - 
distes am éricains. Bull. Soc. Géol. F rance, XXVIII, p. 220, figs. 
16-17 (Caprinula). S co t t  1926, 8 5 , p. 172. A d k i n s  1924, Univ. 
Texas Bull. 2340, p. 36.
E d w a rd s : A ustin, B arton Creek, 2 miles above m outh (type lo­

cality) ; Craw ford.

C a p r in u la  ( ? )  c ra s s if ib r a  (ROEM ER) 185 2 , 78 , 7 9 , p l. V, f ig . 6. 

E d w a rd s : Central Texas.

C a p r in u la  ( ? )  g u a d a lu p a e  (ROEM ER) 1 8 5 2 ,7 8 .

E d w a rd s : Central Texas.

C a p r in u la  ( ? )  p la n a ta  (CONRAD) 1857, 18.

F r e d e r ic k sb u rg : W est Texas.

C a p r in u la  ( ? )  o c c id e n ta lis  (CONRAD) 1857, 18.
F r e d e r ic k sb u rg : W est Texas.

CAPRIN ELLA d ’ O r b ig n y

C a p rin e lla  sp . a f f .  c o ra lo id e a  H A LL AND M EEK. WADE 1926, 10 3 , 82, 
pl. XXV, figs. 13-14.
A u stin  c h a lk : Travis county, Richard Schm idt quarry , n ea r P ilo t 

Knob.

S u p e r fa m ily  R U D IS T A C E A E

R A D IO L IT ID A E  G ray

EORADIOLITES D o u v i l lÉ  

E o ra d io lite s  d av id so n i (H lL L ) .

Radiolites davidsoni H i l l  1893 , 5 6 , 1 0 6 , p l. X III, a n d  t e x t  f ig . 1 
(o n  p a g e  1 0 7 ) .
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Radiolites davidsoni Douv il l e  1900, Bull. Soc. Géol. F rance,

XXVIII, 218, f ig s .  13-15.
Praeradiolites davidsoni D o u v il l é  1902, Classification des radiolites. 

Soc. Géol. F rance, Mém., p. 465.
Agria davidsoni T o u c a s  1907, Soc. Géol. F rance, Vol. XIV, Mém. 

36, p. 24, pl. XI.
Agria davidsoni S c o t t  1926, 85, p. 172.
Eoradiolites davidsoni H. D o u v il l é  1910, Études Sur les Rudistes. 

Soc. Géol. France, Mém., 41 (Paléontologie, tome X V III). 
Eoradiolites davidsoni H. D o u v il l é  1912, 38, 245.
Eoradiolites davidsoni A d k i n s  1924, Univ. Texas Bull. 2340, p . 36. 
E d w a rd s : B elton; C entral Texas.

SAUVAGESIA 

S a u v a g e s ia  te x a n a  (ROEM ER) 1852 .
Hippurites texanus R o e m e r  1852 , 78, 7 6 , p l. V , f ig s .  1 a - e .
Radiolites texanus H i l l  1893 , 56, p . 1 0 3 . H i l l  1889 , 52, p . 1 3 . 
Sauvagesia texana T o u c a s  190 9 , S o c . G éo l. F r a n c e ,  M ém . 36 , p t .  3 , 

8 2 , p l. X V I .  S c o t t  1926 , 85, p . 1 7 2 .

F lo a t :  In  Guadalupe River a t  New B raunfels (type locality). 
E d w a rd s : N ear A ustin.

DURANIA

D u ra n ia  ( ? )  sa b in a e  R o e m e r  1849 , 77, p . 4 1 0 ;  1 8 5 2 , 78, p . 77  ( R a d io ­
l i t e s )  .

Limy casts of in te rio r of a radiolite species.
E d w a r d s ( ? ) :  Sabine Creek, crossing of New B raunfels-Freder- 

icksburg road.

D u ra n ia  a u st in e n s is  (ROEM ER) 1852 .
Radiolites austinensis R o e m e r  1852 , 78, 7 7 , pl. VI, figs. 1 a-d . H i l l  

188 9 , 52, p. 1 3 . H i l l  1 901 , 57, pl. XLIV, fig. 1. B ô s e  190 6 , Inst. 
Geol. Mex., Bol. 24 (C ardenas), 57 , pl. XI, fig. 1 ; pl. X III, fig. 8 ;  
pl. XIV, fig. 1. U d d e n  1907 , 1 0 0 , p. 3 9 .

Sauvagesia austinensis T o u c a s  1909 , Soc. Géol. France, Mém. 36 , 
p t . 3 , p . 96 . S co t t  1926 , 8 5 , p . 1 7 5 .

Durania austinensis H . D o u v il l é .
Durania austinensis A d k i n s  1924, Univ. Texas. Bull. 2340, p. 82. 
A u stin  ch a lk : A t A ustin (type locality).
T a y lo r :  Travis, M cLennan, and Bell counties.

R a d io lite s  r u g o sa  GlEBEL 1852, 45, 365, pi. 7, fig. 1. PRATHER 1901, 
75, 85-87. A d k in s  1924, Univ. T exas Bull. 2340, p. 38.
Giebel’s figures do no t make clear the p roper generic assignm ent 

of th is  species.
Type locality: P robably  “ Cibolo, 8 miles from  Comanche Spring.” 
E d w a r d s ( ? ) :  N ear Waco (P ra th e r).
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R ad io lite s  cf. so c ia lis  D’ORBIGNY. UDDEN 1907, 1 00 , p . 39.
T e r lin g u a  b e d s : B rew ster County, no rth  of Laguna and w est of 

E m ory Peak.

S u p e r fa m ily  L U C IN A C E A  

L U C IN ID A E  F le m in g

PHACOIDES B l a i n v i l l e

Lucina s. s. (T e rtia ry  and Recent) is smooth, has the teeth obsolete, 
and the rad ia l sulcus absent; the genus (or subgenus) Phacoides has 
low concentric ribs, sulcus absent, dentition complete, some Texas 
species equilateral and others not. C retaceous-Tertiary. U nfo rtu ­
nately, the  facts concerning the dentition of Texan species have not 
been published.

P h a co id es  ( ? )  p o to sin a  (CASTILLO AND AGUILERA) 1895, C om . Geol. 
Mex., B o l. I, 6, p l. IV, figs. 2, 3, 6; p l. V, figs. 11-14 (Lucina); 
C r a g in  1903, 27, 7 2 , p l. X III, figs. 4-5 (Lucina).
Inequilatera l, thick, longer than  tall, a few  low, subequally spaced 

concentric ribs; small species (? ).
B a s a l  C re ta c e o u s : Malone.

P h aco id es  (?) p o to sin u s var. m e tr ica  (CRAGIN) 1903, 27 , 73, pl. X III, 
figs. 6-10 (Lucina).
Cr? g in’s fig. 6 is nearly  equilateral, and ta lle r  than  wide, while 

his fig. 9 is inequila teral and longer than  ta ll; probably different 
species.

B a s a l  C re ta c e o u s : Malone.

P h a co id es  (? )  p la n iu sc u la  (CRAGIN) 1903 , 27 , 7 5 , p l. X III, f ig . 3
( Lucina ).
Inequilatera l, longer than  ta ll; concentric ribbing obsolete except 

on an te rio r and posterio r m argins.
B a s a l  C re ta c e o u s : Malone.

P h a co id es  ac u te - lin e o la tu s  (ROEM ER) 188 8 , 8 0 , 1 4 , p l. I l l ,  f ig s .  4 a —b
( Luciria ).
Subquadrate, slightly longer than  tall, inequ ila tera l; prom inent 

concentric ribs separated  by deep, broad grooves.
E d w a rd s : A ustin, B arton Creek, 2 m iles above m outh (type 

locality) ; Deep Eddy Bluff.

P h a co id es  ( ? )  su b le n tic u la r is  ( S h u m a r d ) 1860, 8 9 , 602 (Lucina).
Length 47 mm., w idth 43 mm., subcircular, inequ ila tera l; num er­

ous, fine, concentric, unequal lines of growth.
E a g le  F o rd  (sep taria) : L am ar and Fannin  counties, bluffs of Red 

River.
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L u c in a  ( ? )  p a rv il in e a ta  SHUMARD 1862, 90 , p. 204 (Lucina) .

Shell broadly ovate or subcircular, a little  longer than  wide, com­
pressed; valves gently  convex, in ferio r m argin rounded. Beaks 
small, m oderately elevated, directed backwards, and situated  n ea re r 
the an te rio r end. Surface bears crowded concentric striae, and on 
the an terio r and posterio r slopes rad ia ting  lines. Length 19 mm., 
w idth 17 mm., thickness 6 mm.

N a v a rr o : N ear Corsicana (type locality ).

CORBIS C u v ie r

C o rb is  (M u tie lla )  ro b le si BÔ SE 191 0 , 8 , 1 2 7 , p l. XXVII, figs. 1—3.

U p p e r  F r e d e r ic k sb u rg  (zone Oxy. chihuahuense) : La E ncantada, 
C hihuahua (type locality).

PACHYCARDIUM

P a c h y c ard iu m  sp illm an i (CONRAD) 1858. STEPHENSON 1923, 96 , 298, 
pl. LXXIII, figs. 3-5 (synonym y).
T a y lo r , N a v a r r o : N orth-cen tral and south-central Texas.

T H R A C IID A E  D ali

THRACIA L e a c h

T h ra c ia  m y ae fo rm is  WHITE 1880, 105 , 297, p l. VI, figs. 1-2. WHITE 
1883, 106 , 23, pl. XVII, figs. 2 a-b.
Shell large (length 57 m m .), subequivalve, transversely  elongate 

oval, wider and thicker anterio rly  than  posteriorly, both ends regu­
larly  rounded, beaks prom inent, incurved, and directed a little fo r­
w ards; palliai sinus large and subangular a t  its  an terio r end. S ur­
face m arked by growth lines, and by irreg u la r concentric wrinkles. 

C re ta c e o u s : Bell County (type locality).

S u p e r fa m ily  P O R O M Y A C E A  

P O R O M Y A C ID A E  D ali 

LIOPISTHA

M e e k  1864 (genotype: Cardium elegantulum R o em er  1852).

L io p is th a  p r o te x ta  (CONRAD) 1853. STEPHENSON 1923, 96 , 250, pi. 
LXV, fig. 3.
Shell subovate in outline, inequilateral, m oderately ventricose. Beaks 

incurved, prom inent, approxim ate, situated a little in advance of the 
mid-length. A nterior m argin regularly  rounded ; ventral m argin broadly 
and regu larly  rounded. Surface m arked by about 30 prom inent, sub­
acute ribs; on a ra th e r  narrow  area  along the inner antero-dorsal
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slope the ribs become obsolete; the ribs appear to be obsolete or 
absen t on the postero-dorsal slope. Size medium, (length about 
30 m m .).

N a v a rro  (Exogyra costata zone) : K aufm an County, field on Simp­
son’s place, 2 miles southeast of K aufm an (7547) ; near K aufm an 
(U.S.N.M. Cat. No. 20991) ; N avarro  County, concretions in field 
south of Chatfield (7569) ; near Chatfield (U.S.N.M. Cat. No. 21065) ; 
near Corsicana (U.S.N.M. Cat. No. 20932).

L io p is th a  e le g a n tu la  (ROEMER) 1849, 77 , 405. ROEMER 1852, 78 , 48, 
pl. VI, figs. 5 a -c  (Cardium) .
P roportionately  longer than  L. protexta, the basal m argin is more 

broadly rounded, the umbo more projecting, the ribs are somewhat 
more widely spaced and are surm ounted by num erous fine, subequal 
granules.

A u stin  ch a lk : N ear New B raunfels, w aterfa ll of Guadalupe River 
(type locality).

L io p is th a  (C y m e lla )  b e lla  (CONRAD) 1875. STEPHENSON 1923, 9 6 , 253, 
pl. LXV, figs. 4-8.
Shell subovate in outline, very  thin, equivalve, inequila teral, mod­

era tely  convex, becoming som ewhat com pressed posteriorly. Beaks 
prom inent, strongly  incurved, approxim ate, situated  slightly in ad ­
vance of the mid-length. Dorsal m argins sloping from  the summit a t 
an angle of about 120 degrees, the an te rio r one being slightly 
steeper than  the posterior one. Surface m arked by 20-24 prom i­
nent, regu larly  spaced, concentric plications, which te rm inate  a t the 
m argin of the lunule- and escutcheon-like areas. The surface is 
fu r th e r  p artly  ornam ented by a group of 6-9 m oderately  distinct, 
acute ribs which trend  downward from  the beak to the cen tral and 
posterio r portions of the ven tra l m argin; these m odify the tops of 
the  concentric ridges more than  they do the bottom s of the in te r­
vening depressions. The num ber, spacing, and prom inence of the 
rad ia tin g  lines differ som ewhat on d ifferent individuals; the lines 
located cen trally  in the group are more prom inent than  those tow ards 
the m argins, where they become fa in t to obscure.

N a v a rro , S a n  M ig u e l: Texas (form  w ith m ore num erous rad ia l 
costae, which are of the broad, round-crested  type separated  by 
narrow  in terspaces), Stephenson 1923, 9 6 , 254.

P A C H Y M Y ID A E

PACHYMYA S o w e r b y

P a c h y m y a  a u st in e n sis  SHUMARD 1860, 8 9 , 604. W H ITE 1879, 104 , 
298, pl. V, figs. 7 a -b ; pl. V III, figs. 1 a-b. S h a t t u c k  1903, 86, 
26. A d k i n s  a n d  W i n t o n  1920, 3, 75, pl. XVII, fig. 10. W i n t o n  
1925, 115 , 60, pl. XI, fig. 3____________________ P la te  X V , f ig u re  3
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Casts large, elongate, oval, som ewhat com pressed dorso-ventrally, 

both ends rounded, inequila teral, subequivalve, beaks nearly  te rm i­
nal; a p rom inent carina runs from  beak obliquely downwards and 
backwards. Concentric grow th lines; some casts show sparse, fine 
tubercles.

W a sh ita  d iv is io n : Buda, a t  A ustin, Shoal Creek (type locality) ; 
Salado, Bell County.

U p p e r  W en o : F o rt W orth (ra re ) .
B a s a l  M ain  S t r e e t :  F o rt W orth (abundan t).

P a c h y m y a  a u st in e n s is  v a r .  b u d ae n sis  W H ITNEY 1911, 111 , 16, p is .  
V-V I.
“ This shell is very closely rela ted  to P. austinensis S h u m a r d  and 

m ay be identical w ith it, but the Buda type is much higher posteriorly 
and no t so g rea tly  angulated  on the um bonal slope.”

B u d a : A ustin, Shoal Creek (type locality ).

Order TELODESM ACEA 

S u p e r fa m ily  C Y P R IC A R D IA C E A  

P L E U R O P H O R ID A E  D ali (Cyprinidae)

ROUDAIRIA M u n i e r -C h a l m a s

Like Trapezium, but w ith a sharp  keel and smooth area behind, 
an teriorly  w ith concentric ridges; righ t posterior cardinal bifid. 
U pper Cretaceous.

R o u d a ir ia  den ison en sis, CRAGIN 1894, 23, p. 57.
This species has no t been rediscovered; from  the description it  

appears to be a Protocardia.
G ra y so n : One-half mile sou theast of Union Station, Denison, in 

old D. B. & N. 0 . Railway cu t (type locality).
Roudairia securiformis CRAGIN P r o to c a rd ia  se c u r ifo rm is  ( CRA­

GIN ) .

TRAPEZIUM  H u m p h , e m e n d . M e g e r l e  (Cypricardia)

Shell elongate, trapezoidal, concentrically (o r more ra re ly  r a ­
dially) sculptured, m any species with a posterior keel; th ree  cardinal 
te e th  in each valve, the posterio r one of the rig h t valve often  bifid.

T ra p e z iu m  co m p actu m  (W H IT E ) 1880, 105 , 297 (Pachymya?). W HITE 
1883, 106 , 22, pl. XVII, figs. 4 a-b. W h i t n e y  1911, 11, 17, pl. VII, 
figs. 1-3 (Artica).
Small, inflated, elongate, subequivalve, beaks approxim ate, small, 

directed forw ards and located anteriorly. Basal m argin broadly convex, 
posterior end narrow ly rounded; postero-dorsal m argin form s an
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oblique downward and backw ard trunca tion  of posterio r p a r t  of 
shell. Um bonal ridges prom inent, angu lar or subangular. Surface 
m arked by concentric grow th lines.

“ C re ta c e o u s” : Bell County (type locality).
B u d a : A ustin, Shoal Creek.

ARCTICA S c h u m . (C yprina)

Oval or rounded, inflated, concentrically s tr ia ted ; beaks prom i­
nent, curved, cardinals th ree in each valve, the le f t posterio r o ften  
bifid, the middle le ft cardinal largest, the posterio r one ridge-like. 
Jurassic, Cretaceous, Recent.

A r c tic a  co tero i (CASTILLO AND AGUILERA). CRAGIN 1905, 27 , 77, pi. 
X III, figs. 11-12.
Cast small, subequivalve, nearly  equilateral, antero-dorsal m argin 

concave, posterior m argin convex, basal m argin broadly rounded, 
cast about as ta ll as long; cast inflated, beaks small, close together. 

B a s a l  C re ta c e o u s : Malone.

A r c tic a  s tre e ru w itz i (CRAGIN) 1893, 21 , 180, pl. XXXVI, figs. 3—5; 
pi. XL, fig. 2. C r a g in  1905, 27 , 78, pl. XIV, figs. 1 -2 ; pl. XV, 
fig. 1 (Cyprina).
Form  large, ovate, tr ian g u la r; beaks small, incurved, close to ­

gether. Shell ornam ented w ith irregu lar, concentric striae, some of 
them  coarser.

B a s a l  C re ta c e o u s : Malone.

A r c tic a  ro em eri (CRAGIN) 1893, 21 , 179, pl. XXXVIII, figs. 1-2.
Large cast, subequivalve, hinge line short, beaks small, incurved, 

close toge ther; basal m argin broadly rounded.
G len  R o se : Gillespie, B urnet, E ra th , Hood, P arker, and Jack  

counties; w estern  Travis County; Hood County, 2 miles east of 
Buckner.

A r c t ic a  te x a n a  (C o n r a d ) 1857, 18, 148, pl. I l l ,  figs, 3 a -c  (Trigonia). 
C r a g in  1893, 21, pp. 178, 180 (Cyprina).
Differs from  Arctica roemeri in having the beak region much more 

projecting, the hinge line longer, the beaks widely separated  instead of 
apposed, the profile much less evenly rounded in side and in top views.

G len  R o se : Gillespie, Lam pasas, Bosque, E ra th , and P ark er coun­
ties.

A r c t ic a  sp. R o e m e r  1849, 77 , 407. R o e m e r  1852, 78 , 47. 
F r e d e r ic k sb u rg : U pper branch of P edernales River.

A rc tic a  m ed ia le  (C o n r a d ) 1857, 18, 149, pl. IV, figs. 4 a -b  (Cardium). 
G len  R o se : C entral Texas. Type locality no t stated.
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V EN IELLA  S t o l ic z k a

L eft valve w ith the an terio r cardinal strong  and subtriangular.

V e n ie lla  co n ra d i (MORTON) 1833. STEPHENSON 1923, 86 , 257, p i.
LXVI* figs. 1-5.
Shell thick in the adult, equivalve, inequ ila teral; the outline varies 

w ith the age of the individual, being subtrapezoidal in the young and 
becom ing oblique and subtrigonal in the adu lt; m oderately ventricose 
in the young, becoming strongly  ventricose in the adult. Beak in ­
curved, prosogyrate, situated  a little in f ro n t of the m id-length in the 
young, bu t owing to the thickness of the shell and the increased 
obliquity becoming nearly  term inal in the adult. A sharply defined, 
angular, um bonal ridge extends from  the beak obliquely downward 
and backw ard to the lower posterio r extrem ity. Hinge of le f t valve 
w ith two strong  cardinal teeth , the an te rio r trigonal and bifid, the 
posterior long and narrow ; and a short an te rio r la tera l tooth, a  long 
stria ted  posterio r la teral. R ight valve w ith short, narrow  an te rio r 
cardinal, strong  oblique posterio r cardinal, two short an te rio r la tera ls  
separated  by deep socket w ith stria ted  sides; long posterior socket. 
Surface m arked by 6-8 distant, thin, elevated concentric lamellae, all 
b u t about th ree  being on the beak region.

S a n  M igu el (questionably) : Del Rio road, 12.5 miles northw est 
o f Eagle Pass.

N a v a rro  (Exogyra costata zone) : K aufm an County, near K auf­
m an (U.S.N.M. Cat. No. 21023) ; N avarro  County, near Chatfield 
(U.S.N.M. Cat. No. 21052); near Corsicana (U.S.N.M. Cat. No. 
20939) ; T ravis County, 2 miles northw est of W ebberville (U.S.N.M. 
Cat. No. 21182) ; Guadalupe County, Cibolo Creek, 1.5 miles w est 
of Zuehl (7721), Stephenson 1923, 96 , 260-262.

V e n ie lla  l in e a ta  ( S h u m a r d ) 1862, 90 , p. 201 (Crassatella). DEUSSEN
1924, 33 , p l. XI, figs. 2 -2  a . S t e p h e n s o n  1923, p . 263.
Shell som ewhat trapeziform , gibbous, length about one-fourth 

g rea te r  than  w idth; a carina extends from  posterior side of beak to 
postero-inferior angle. Surface with 10-12 concentric lines sepa­
ra ted  by spaces w ith gradually  w idening in tervals away from  beak. 
Length (type) 39 mm., w idth 30 mm., thickness 25 mm.

N a v a rro : N ear Corsicana (type locality).

V e n ie lla  lap h am i (SHUM ARD) 1862, 90 , 204 (Arctica?).
“ Shell small, sub triangular, longer than  wide, broad anteriorly  and 

cuneate behind; um bonal region very  gibbous; posterior slope falling  
ab rup tly  to the m argin and alm ost perpendicular to the sides; buccal 
side short, narrow ly rounded; anal side long, trunca te  a t extrem ity , 
declining in a  very gentle curve from  beak to posterior end; palliai
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m argin gently  convex; beaks near an terio r m argin, elevated, in­
curved, pointed .” Length (type) 10 mm., w idth 8 mm., thickness 
7 mm.

U p p e r C re ta c e o u s : F annin  County, bluffs of Red River (type 
locality).

V e n ie lla  ( E t e a )  c a ro lin e n sis  (CONRAD). STEPHENSON 1923, 9 6 , 264,
pl. LXVI, figs. 9-12.
Shell m oderately thin, elongate subovate in outline, equivalve, 

very inequilateral, m oderately convex. Beaks incurved, prosogyrate, 
approxim ate, situated  about one-third the length of the shell from  
the an te rio r extrem ity. Umbonal ridge oblique, angular, sharply de­
fined from  the beak to the lower posterio r ex trem ity ; surface back 
of the umbonal ridge slightly  concave. Surface smooth except for 
concentric grow th lines and undulations.

U p son  c lay  (upper p a r t of Exogyra 'ponderosa zone), questionably: 
M averick County, Im peria list Creek 2.5 miles west of D arling  siding.

S u p e r fa m ily  A S T A R T A C E A

A S T A R T ID A E  d ’O rb ign y

ASTARTE S o w e r b y

T riangular-rounded or oval, thick, ra th e r  com pressed; smooth or 
concentrically  scu lp tured ; lunule im pressed; rig h t an te rio r cardinal 
strong ; dentition variable, from  lucinoid heterodont type to form s 
lacking la te ra l teeth. (The genotype, Astarte scotica, lacks la te ra l 
teeth .) The subgenus Eriphyla G a b b  (type E. umbonata G a b b ) has 
la te ra l tee th ; compare M e e k  1876, 70 , pp. 121-126.

A s ta r te  l in e o la ta  R o e m e r  1849, 7 7 , 404; 1852, 78 , 51, p l. VII, f ig s .
8 a-c.
Shell small, beak region prom inent ; narrow ly rounded ; basal m argin 

broadly curved. Surface ornam entation consists of 15 or more n a r ­
row, elevated, concentric ridges and about th ree low concentric ridges 
in the in terval between two ta lle r ridges.

A u st in ?  : Ford  of Guadalupe River, New B raunfels.

A s ta r te  te x a n a  CONRAD 1857, 18, 152, pl. V, fig. 9.
An indeterm inate cast.
“ C re ta c e o u s :  W estern  Texas.”

A s ta r te  w ash ite n sis  SHUMARD 1854, 8 7 , 180, pl. I l l ,  fig. 3.
“ Shell ovate, trigonal, a little  longer than  wide, compressed, in­

equilateral, m arked with fine, concentric rounded s triae ; buccal side 
shorter than  the anal, excavated; basal m argin rounded, trunca ted
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posteriorly, beaks slightly prom inent, excavated.” Indeterm inate 
cast.

F r e d e r ic k sb u rg  ? ( H i l l ) : Camp No. 4, Cross Timbers, N orth- 
Central Texas (type locality).

A s ta r te  (E r ip h y la )  p ik en sis  H lL L  1888, 51 , 134, pl. II, figs. 13—17. 
H i l l  1893, 5 5 , 16, 28, pl. IV, figs. 4-6 (Eriphyla).
Small, triangular-subovate species, basal m argin broadly rounded; 

o rnam entation  of num erous, narrow ly raised, concentric ridges and 
wide interspaces. D istinct an te rio r and posterior la tera l tee th  p res­
ent.

G len  R o se : Glen Rose, p lan t bed on Paluxy River.
T r in ity  d iv is io n : Pike County, A rkansas.
Malone species: Astarte breviacola, A. posticalva, A. craticula, 

A. (?) isodontoides, A. malonensis C r a g in  1903, 27 .

OP IS D e f r a n c e

Trigonal, cordate, smooth or concentrically s tr ia te ; beaks prom i­
nent, prosocoelous; lunule very deep, bordered by a keel; cardinal 
tee th  long, narrow  (2 :1 ).

O pis te x a n a  CRAGIN 1893, 21 , p. 196.
F r e d e r ic k sb u rg : Tom Green County (Twin M ountain).

C R A S S A T E L L I T I D A E  D all

CRA SSA TELLITES K r u g e r  (C rassatella)

C ra s sa te ll i te s  ( ? )  p a rv u la  SHUMARD (Crassatella?) 1862 , 90 , p . 2 0 2 .

Shell small, thick, subovate, triangu lar, very  gibbous, rounded 
anteriorly , tru n ca te  posteriorly. Surface m arked w ith irregu lar, 
concentric folds and fine grow th lines, Length 10 mm., height 7.5 
mm., thickness 7 mm.

N a v a r r o ? :  Fannin  County, on Red River (type locality).

C ra s sa te ll i te s  su b p la n a  (CONRAD) 1853.
N a v a r r o : Two miles north  of W ebberville ? (H ill).

REMONDIA G a b b

Remondia G a b b  1869, Paleont. Calif., II, 257-276. S t a n t o n  1897, On 
the genus Remondia Gabb, a group of Cretaceous bivalve mollusks. 
Proc. U. S. N ational Museum, XIX, no. 1109, 299-301. Stearnsia 
W h i t e  1887, On new generic form s of Cretaceous mollusca and 
th e ir relation to other forms. Proc. Acad. N at. Sci. Phila., 1887, 
32-37, pl. II.
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“ Shell ra th e r  compressed, equivalve or nearly  so, elongate sub- 
quadrate to tr ian g u la r in outline ; lunule and escutcheon well m arked 
and deeply excavated; ligam ent partly  in te rn a l; hinge w ith th ree 
cardinal tee th  and an an terio r la tera l lam ina in the rig h t valve, and 
two cardinals w ith a posterior la tera l lam ina in the le ft; free  m argins 
smooth or crenulate w ith in; sculpture consisting of strong  concentric 
ridges and fu rrow s which m ay become obsolete in la te r  stages of 
grow th; posterior end usually (alw ays?) em arg inate .” Genotype: 
Remondia furcata  G a b b  (Fredericksburg  of Arivechi, Sonora).

R em o n d ia  ro b in si (W h i t e ) 1887, 109 , 33—34, pl. II, figs. 7—9 
(Stearnsia robbinsi on plate legend). S t a n t o n  1897, 9 2 , 301, pi. 
XXVI, figs. 6-8. W h i t n e y  1911, 1 1 1 , 17, pl. VII, fig. 7 (? ) .
Shell small, com pressed; antero-dorsal slope straigh t, angle a t 

beak about 100°; tip  no t produced as in R. acuminata; there are 
abou t 11 coarse concentric ridges. The genotype differs from  
R. robinsi in being subquadrate instead of sub triangular, and in 
having many, fine concentric folds or striae.

W en o: Big Fossil Creek, 6 miles north  of F o rt W orth (type 
locality.

B u d a  ( ? ) :  A ustin (Shoal C reek).

R e m o n d ia  a c u m in a ta  (CRAGIN) 1893.
Astarte (?Stearnsia) acuminata C r a g in  1893, 21, 171, pl. XLI, 

fig . 2 .
Remondia acuminata A d k i n s  a n d  W i n t o n  1920, 3, 74, p l. XIX, 

figs. 13-15.
This species differs from  R. robbinsi in having an acum inate tip  

and fewer, sparser, concentric ribs.
W en o: F o rt W orth region. Type locality: F loat, 3.5 miles east 

of F o rt W orth (doubtless derived from  W eno).

REM ONDIA F E R R IS S I C r a g in  1889, B u ll .  W ashburn C oll. Lab. N at. 
H ist., 2, no. 10, p . 68. C r a g in  1894, 22, 5. p l. I, fig. 1. T w e n - 
h o f e l  1924, 9 9 , p. 83.
B e lv id e re  b e d s : Southern Kansas (type locality ).

PTYCHOMYA21

Like Cr as satellites, but w ith rad ia l sculpture and th ree cardinals 
in each valve. Cretaceous.

P ty c h o m y a  s ta n to n i CRAGIN 1905, 2 7 , 69, p l. XII, f ig s .  4-6. GlLLET
1924, 4 7 , p . 284.
B a s a l  C re ta c e o u s  (T heta beds) : One and one-half miles east o f  

T orcer (M alone) station.

21Cragin, 1905, 27, pp. 69-71 (catalog of species).
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P ty c h o m y a  ra g sd a le i  (C r a g in ) 1895, 2 3 , p. 58 (Pholadomya). CRAGIN 

1905, 27 , p. 70. C r a g in  1894, 24 , pp. 42, 47. S h a t t u c k  1903, 8 6 , 
24, pl. XII, figs. 1 -2 ; pl. X III, fig. 1.
Shell medium to large, subovate, depressed, inequila teral, hinge 

line broad and slightly curved; umbos low, directed fo rw ard ; two 
cardinal tee th  directed backward, one posterio r la tera l tooth. Cen­
tra l p a r t  of shell w ith 25-30 rad ia l tuberculate ribs. A nterior p a r t  
w ith num erous short ribs a t  an angle to the m ain ribs, the apex of 
the angle directed tow ard the beak. Postero-dorsal m argin w ith  a  
narrow  zone contain ing short corrugated  ribs.

M ain  S t r e e t :  Denison, Pawpaw Creek (type locality) ; Cooke 
County.

S u p e r fa m ily  C A R D IT A C E A  

C A R D IT ID A E  G ill 

C A R D IT A  B r u g

Beaks elevated ; anal cardinal area very elongated ; sculpture rad ia l, 
ribs commonly im bricated a t grow th lines; cardinals long and oblique. 
G i l l e t  considers Cardita and Venericardia to be identical. T rias to 
Recent.

C a r d ita  w en o en sis  ( A d k i n s ) 1920 , 1, 1 2 5 , p l. V I , f ig . 2 (Veneri­
cardia ).
Small, inflated species, equivalve and nearly  equilateral. N um er­

ous, narrow , raised, radial ribs.
W en o: Southeast of F o rt W orth (type locality) ; Gainesville.

C a r d ita  Ո. sp . (A D K IN S ).

Medium sized species, with num erous, narrow , raised, radial ribs. 
D el R io  (top) : Bosqueville, M cLennan County.

CARDITA B EL V ID E R E N SIS  C r a g i n  1894 , Am. G eol. IV, 5, p l. I, 
figs. 9 - 1 1 . T w e n h o f e l  1924 , 99, 6 2 , p l. X III, figs. 4 - 6 .

C h am p ion  sh ell b ed : Southern Kansas.

C a r d ita  em in u la  CONRAD 1857, 18, 150, pl. VI. fig. 8.
Small, tall, equivalve, species w ith apex slightly curved; basal 

m argin nearly  circu lar; w ith 16 or more broadly rounded, straigh t, 
radial ribs w ith  narrow  interspaces.

L o w er W a sh ita : Leon Springs, Pecos County (type locality ).

C a r d ita  su b te tr ic a  CONRAD 1857  18, 1 6 4 , p l. XXI, f ig . 5.

Medium-sized shell fragm ent, w ith num erous, stra igh t subequal, 
radial ribs, ra th e r  flat on top, crossed by concentric grow th lines 
which form  transverse elevations on crossing the ribs.

C re ta c e o u s : “Rio Bravo del N orte, Texas.”
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CARDITA POSODAE Bôse 1910, 8, 120. pl. XXV, figs. 4, 6-7; pi. 
XXVI, fig. 3.
Inflated subequivalve, sub triangu lar species w ith broadly rounded 

basal m argin, an te rio r end sharply rounded, posterio r end produced; 
ornam ented w ith 15 or more narrow , raised  rad ia l ribs w ith broad 
flat interspaces.

U p p e r  F r e d e r ic k sb u rg  (horizon of Oxytropidoceras chihuahuense) : 
La E ncantada, Chihuahua (type locality).

CARDITA ARIVECH ENSIS H e il p r in  1890, Proc., Acad. N at. Sci. 
Phila., p. 452. B ô se  1910, 8, 126. Cardita alticosta G a b b  1869, Pal. 
Calif., II, 268, pl. XXXVI, fig. 16.
Differs from  C. posodae in being less pentagonal and more obliquely 

tr ian g u lar, somewhat heavier, and interspaces less flat. 
F re d e r ic k sb u rg : S ierra de las Conchas, Arivechi, Sonora.

S u p e r fa m ily  C A R D IA C E A

C A R D IID A E  F isc h e r

CARDIUM L i n n a e u s

I t  has not been practicable, from  the figures and descriptions, to  
give a p roper generic assignm ent to the following species.

C ard iu m  c h o ctaw en se  SHUMARD 1860, 89 , 599. W H ITE 1883, 106 , 39, 
pl. X V III, figs. 7 a-c.
E a g le  F o r d : Sherm an (Post Oak C reek).

C a r d iu m  c o n g e s tu m  CONRAD 1857, 18, 149, pl. VI, figs. 5 a-d . 
Locality: “Rio San P edro .”

Cardium (?) sevierense H il l  1888, 51 , 133, pl. II, fig. 20; pl. IV, 
figs. 3-3 a -3  b. H il l  1893, 55 , p. 29.
T r in ity  d iv is io n : A rkansas.

Cardium mediate C onrad  1857. See A rctica mediale.
Cardium sancti-sabae R o em er  1852. See Pholadomya sancti-sabae. 
Cardium elegantulum R o em er  1852. See Liopistha elegantula. 
Cardium lamarensis S h u m a r d  1860. See M eretrix  lam arensis. 
C ard iu m  su b c o n g e stu m  BÔSE 1910, 8, 128, pl. XVI, figs. 6—13.

U p p e r  F r e d e r ic k sb u rg  (zone of Oxy. chihuahuense) : La Encantada, 
C hihuahua (type locality).

C ard iu m  m un ozi BÔSE 1 9 1 0 , 8 , 1 3 1 , p l. X XVIII, f ig s .  2 , 4 —6.

U p p e r  F r e d e r ic k sb u rg  (zone of Oxy. chihuahuense) : La E ncantada, 
C hihuahua (type locality).



Handbook of Texas Cretaceous Fossils 159
GRANOCARDIUM

G ran o c ard iu m  b u d ae n se  SHATTUCK 1903, 86, 25, p l. X III, fig s . 2—4.
B u d a : A ustin (Shoal Creek, Bouldin Creek) ; Buda (Onion 

C ree k ).
PROTOCARDIA B e y r  

Radial ribs posteriorly, concentric ribs an teriorly .

P r o to c a rd ia  sto n e i CRAGIN 1893, 21 , p. 210.

Small (20 m m .), triangu lar, inequ ila teral; an te rio r side short, w ith 
concentric ribs; posterior side produced, angulated, w ith about 22 
rad ia l ribs.

G len  R o se : A t Comanche Peak (Hood C ounty).

P r o to c a rd ia  (?) p en d en s CRAGIN 1893, 21 , p. 210.
Radial ornam entation  in m edial portion ; an te rio r and posterio r 

portions unknown.
G len  R o se : B urnet County (H ickory C reek).

PROTOCARDIA H ILLA N A  ( S o w e r b y ) .  R o e m e r  1852, 7 8 , 49, pi. 
VI, fig. 12. B ô s e  1910, 8, 129, pi. 27, figs. 4, 5; pl. XXVIII, figs. 1, 3.

Cast w ith subequal concentric ribs on the ven tra l one-third, and 
a few  fa in te r  radial ribs posteriorly. P. texana Conrad differs in 
having concentric ribs also in the umbonal region; and in being more 
nearly  equilateral.

F r e d e r ic k sb u rg : Fredericksburg , and San Saba Valley. Subd. 3 -6 ; 
E l Paso section.

P r o to c a rd ia  te x a n a  (CONRAD) 1857, 18, 150, p l. VI, f ig s .  6 a —c.
S h a t t u c k  1903, 86, 25, pl. X III, figs. 5 -7 ______________________
___________ ___________________ P la te  II, fig u re  5 ; p la te  X V I, fig u re  2

Inequivalve, sub-equilateral, postero-dorsal m argin straigh t, o the r 
m argins form ing arc of a circle; prom inent elevated round topped 
fa irly  fine concentric ribs, and posteriorly  several fine stra igh t rad ia l 
ribs.

F r e d e r ic k sb u rg  ( ? ) :  Between El Paso and F ro n te ra  (type lo­
cality) ; abundan t and w idespread in C entral Texas.

W a sh ita : W idespread in C entral Texas.

P r o to c a rd ia  c o lo rad o e n sis  (SHUMARD) 1860, 89 , 599 (Cardium).
T riangu la r cast, apical angle 75°-80°; length and height about 

equal, inflated in um bonal region; an terio rly  rounded, posteriorly  
trunca ted , postero-dorsal m argin straight. F ine concentric striae  
an terio rly ; rad ia l striae posteriorly.

F r e d e r ic k sb u rg  (w ith Exogyra texana and Engonoceras pierde­
nale) : B urnet, T ravis, Bosque, Johnson, and McLennan counties.
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P r o to c a rd ia  b ra z o e n sis  (SHUM ARD) I860, 89 , 600 (Cardium).
Cordate, subovate, very gibbous; length and height nearly  equal; 

fine, equal, concentric striae, and posteriorly 18-25 radial striae.
F r e d e r ic k sb u rg : Comanche Peak (Som ervell County) ; P a trick ’s 

Creek (P arker C ounty).

P r o to c a rd ia  filo sa  CONRAD 1857, 18, 150, p l. VI, f ig s .  7 a—b.

T riangu lar elevated, cen tral m argin broadly rounded; a rad ia l 
carina in posterio r p a r t; num erous, fine concentric ribs w ith narrow  
in terspaces an terio rly ; posteriorly  w ith several fine, closely-spaced 
rad ia l ribs.

W a sh ita : Leon Springs (type locality) ; K iam ich i, 5 mile well, 
n ea r F o rt Stockton.

F r e d e r ic k sb u rg : F o rt W orth.
W a ln u t: A ustin (Bull Creek road ).

P ro to c a rd ia  su b sp in ig e ra  CRAGIN 1893, 21 , p. 210.
Like P. hillana, but more elongated; medium-sized, rounded, con­

centric costae; abou t 18 radial, spinose costae.
D en to n : Cooke County, Brown’s F erry  (type locality).

P r o to c a rd ia  m u lt is t r ia ta  SHUMARD 1854, 8 7 , 181, pl. IV, fig. 2. CON­
RAD 1857, 18, 149, pl. VI, figs. 4 a-c. A d k i n s  1920, 1, 126, pl. X, 
figs. 21-26, 32.
F ine, subequal, closely spaced, concentric ribs; about 14 rad ia l ribs. 
L o w e r  C re ta c e o u s : Camp No. 4, Cross Tim bers, Texas (type 

lo ca lity ).
W en o: Gainesville.
P a w p aw : T a rra n t County.

P r o to c a rd ia  v a u g h an i SHATTUCK 1903, 8 6 , 26, p l. XIV, f ig s . 1-3.
T riangular-rounded in outline, equivalve, subequilateral, inflated. 

Shell and cast w ith m any m inute concentric striae, and num erous 
fine radial riblets, which are flattened, round-topped, and w ith narrow  
interspaces.

B u d a ? :  Locality unknown.
PROTOCARDIA G R A N U LIFER A  G a b b  1869.

L o w e r  C re ta c e o u s : S ierra de las Conchas, Arivechi, Sonora.

P r o to c a rd ia  p e d e rn a lis  (ROEMER) 1849, 77 , 406; ROEMER 1852, 78 , 49 
(as Cardimn sp .).
Casts w ith rad ia l and concentric striae.
F r e d e r ic k b u rg : F redericksburg  (type locality).

P r o to c a rd ia  t r a n sv e r sa lis  (ROEM ER) 1849, 77 , 406. ROEMER 1852, 7 8 , 
50 (as Cardium sp .).
Casts w ith rad ia l and concentric striae.
F r e d e r ic k b u rg : Fredericksburg  (type locality).
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P r o to c a rd ia  se c u r ifo rm is  (CRAGIN) 1893, 2 1 , 214, pl. XLVI, fig*. 6 

(Trigonia). C r a g in  1895, 23 , p. 57, footnote (Trigonia). C r a g in  
1894, 22, 7, pl. I, figs. 14-15 (Roudairia quadrans).
Form  compressed, tall, sub triangular, w ith high, narrow  beaks. 

O rnam ented over m ost of shell w ith num erous, ra th e r  coarse, 
rounded, raised, subequal concentric lines and posteriorly  w ith 10-12 
fine rad ia l lines.

C om an ch e  P e a k : Big Springs (type locality).

S u p e r fa m ily  IS O C A R D IA C E A

IS O C A R D IID A E  G ray

ISOCARDIA L a m a r c k

I so c a rd ia  w ash ita  MARCOU 1858 , 68 , 3 7 , p l. I ll ,  f ig s .  2 —2 a —2 b.
“ Shell orbicular, slightly tr iangu lar, leng th  and bread th  nearly  

equal, en tirely  smooth, subequilateral, gibbous, um bones very de­
pressed, narrow  and curved forw ards. The cast which I describe is 
destitu te  of m uscular and palliai im pressions.”

D u ck  C r e e k ? :  Grayson County, “borders of Red R iver n ea r P res­
ton, Texas,” (type locality; holotype BM. 12669, B ritish  Museum 
N atu ra l H istory, South K ensington ; p laste r replica in Bureau of Eco­
nomic Geology, A ustin).

Iso c a rd ia  h u m ilis CRAGIN 1893 , 21 , p . 1 9 3 .

“ Shell of medium size (35 m m .), ra th e r1 ventricose, ovate- 
triangu lar, somewhat oblique ; beaks unusually  small and low fo r  the 
genus, directed inw ard and slightly forw ard, ra th e r  closely approxi­
m ated, placed n ea re r to the middle than  to the an te rio r ex trem ity ; 
m argins en tire ; shell apparen tly  m arked only w ith concentric growth- 
lines.”

E a g le  F o r d : Grayson County, R attlesnake Creek, th ree-fourths 
mile below the Bonham -Sherm an road.

I so c a rd ia  m ed ia lis  ( C o n r a d ) 1857, 18, 149, pl. IV, f ig s . 4 a -b  (Car- 
dium). C r a g in  1893, 2 1 , 178 (Cyprina). G i l l e t  1924, 47 , 233 
(Anisocardia). S h a t t u c k  1903, 86, 27, pl. XIV, f ig s .  4-5 (Iso­
cardia). H i l l  1893, 5 5 , 31, pl. II, f ig s . 4-5 ; pl. I l l ,  f ig . 6 (Iso­
cardia).
Large species (60 mm. long) ; m argins near beak nearly  rec tangu ­

lar, otherw ise outline subcircular; form  medium to large subglobose; 
umbos prom inent, produced, curved downward and fo rw ard ; cast 
smooth, shell thick, decorated with fine concentric striae.

Type locality not stated.
G len  R o se : W idespread in Texas and Arkansas.
G o o d lan d : N orth-C entral Texas.
B u d a : Travis and Hays counties.
S h a t t u c k  r e p o r t s  it  f r o m  th e  C om an ch e P e a k  l im e s to n e .
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C Y P R IN ID A E  L a m a rc k  

CYPRICARDIA L a m a r c k

Inequivalve, elongate, trapezoidal, w ith concentric scu lp ture; a  
postero-dorsal keel; th ree divergent cardinals, the hindm ost f re ­
quently  bifid, and a strong  posterior la teral.

C y p r ic a rd ia  te x a n a  R o e m e r  1852, 78 , 50, p l. VI, f ig s . 6 a - c .

Small, elongated shell w ith prom inent, posterior, m edian keel and 
p rom inent oblique carina running  from  beak to postero-ventral 
angle. Beaks an terio r bu t no t term inal. W eak concentric sculpture. 

F r e d e r ic k sb u rg : F redericksburg  (type locality).
C o m an ch e  P e a k : F our miles southeast of Leander.

S u p e r fa m ily  V E N E R A C E A

V E N E R I D A E  L a m a rc k

CYPRIM ERIA C o n r a d

Oval to subcircular shells, variably compressed, generally  smooth; 
palliai sinus shallow; posterio r la tera l p resen t; righ t valve w ith two 
cardinals, the h inder one bifid.

C y p rim e r ia  te x a n a  (ROEM ER) 1852, 7 8 , 46, p l. VI, f ig s .  8 a - b
(Arcopagia). C r a g in  1893, 21 , p. 177________P la te  X V III ,  f ig u re  3

Subcircular casts, maxim um  length 55 mm., height 53 mm., thick­
ness 14 mm. (C rag in). Palliai line entire, no sinus. Length, height, 
and thickness have ratio  of 1:.96:.26 (casts).

F r e d e r ic k sb u rg : F redericksburg  (type locality) ; Gillespie, S tone­
wall, Lam pasas, W illiamson, Callahan, Grayson, Cooke, Denton, 
T arran t, Johnson, M cLennan, Bell, T ravis counties; no rthern  T rans- 
Pecos Texas. W idespread and common.

C y p rim e r ia  c r a s sa  MEEK. CRAGIN 1893, 2 1 , 176.
Length about 78 mm.; th icker and la rger than  C. texana; length, 

height, and thickness have ratio  1:.86:.30 (casts).
E a g le  F o r d : Denison (Hill 1889, 5 2 , p. 14).
F r e d e r ic k sb u rg : W illiamson, Bosque, M cLennan, Mills, Runnels, 

E ra th , Callahan, and Stonewall counties (C rag in).

C y p rim e r ia  g ig a n te a  CRAGIN 1893, 2 1 , 176_____ P la te  X V III ,  f ig u re  2

Large size (118 m m .), apparen tly  inequivalve, beaks only slightly 
elevated; concentric m arkings on cast; length, height, and thickness 
have ratio  1:.92:.33 (casts).

G ra y so n : One mile east of Roanoke (type loca lity ); Denison; 
Burleson.
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C y p rim e r ia  ( ? )  e x c a v a ta  MORTON. CRAGIN 1893, 21 , p. 176.

E a g le  F o rd , top (horizon of Schloenbachia graysonensis and Ostrea 
bellaplicata) .

CY PRIM ERIA  KIOW ANA C r a g in , in : T w e n h o f e l  1924, 99, 67, pi.
X, fig. 1; pl. X III, fig. 13.
Thicker than  C. texana and about one and one-half tim es as la rge ; 

la rger and more convex than  C. crassa.
K io w a : Southern Kansas.

C y p rim e r ia  w ash itae n s is  A D K IN S 1920 , 1, 1 3 4 , p l. I X ,  f ig s .  1—6 _____
___________________________________ _______________ - P la te  X IX , fig u re  3

Ovate, slightly elongate, beaks not very  p rom inent; length, height, 
and thickness have ratio  1:.89:.29 (shells). Casts are  no t described, 
hence com parison with C. texana is difficult; the two species appear 
to differ in the ir in te rnal characters, palliai line and muscle scars.

W en o: One mile north  of Union S tation, Denison (type locality) ; 
Gainesville brickyard.

C y p rim e r ia  d e p r e ssa  (C ’ONRAD) 1860. STEPHENSON 1923, 96 , 307, pi. 
74, figs, 6-13 (synonym y).
Small shell, subovate, proportions of length to heigh t variable, 

depressed convex, both valves ben t m arkedly to the le f t posteriorly. 
Beaks very  small, scarcely projecting , slightly prosogyrate, position 
variable bu t generally  situated  about two-fifths the length  of shell 
from  an terio r end. Um bonal ridge lacking. Length 34 mm., height 
28 mm. Hinge as usual in the genus; surface w ith fine grow th 
lines, and basally in some shells w ith coarse concentric lines.

S a n  M ig u e l: Kinney, M averick counties (96, p. 310).

C y p rim e r ia  sp. cf. a lt a  CONRAD. WADE 1926, 1 03 , 91, pl. XXIX, figs.
2 -4 ; pl. XXX, fig. 1.
Palliai sinus angularly  incised; length, height, and thickness have 

ratio  of 1:.88:.36 (shells).
E a g le  P a s s  beds: A t San Carlos.

APHRODINA C o n r a d  1869

A p h ro d in a  t ip p a n a  (CONRAD). STEPHENSON 1923, 96 , 314, pl. LXXIX, 
figs. 1-6.
Subelliptical, longer than  tall, m oderately convex. Beaks prom i­

nent, incurved, approxim ate, prosogyrate, situated  about th ree -ten th s 
the length of shell from  an terio r end. Postero-dorsal m argin  
broadly arched, antero-dorsal m argin deeply excavated. Palliai sinus 
prom inent. Length 52 mm., height 38 mm., thickness 27 mm.

N a v a rro  (Ex. costata zone) : N ear K aufm an (U. S. N. M. C'at. No. 
2 0 9 7 6 ) .
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VENUS L i n n a e u s  

Venus malonensis C r a g in  1893 . See Astarte malonensis.

V en u s ( ? )  su b lam e llo su s  SHUMARD 1860, 89 , 598—599.
Small, compressed ovate species, a little longer than  w ide; beaks 

subcentral, incurved, approxim ate; palliai sinus large; surface w ith 
prom inent, sharp, sublamellose, concentric s triae ; hinge unknown 
(m ay be Cytherea).

E a g le  F o rd , sep taria  (w ith Scaphites vermiculus) : Five miles north 
of Sherman.

MERETRIX L a m a r c k  (Cytherea)

Differs from  Venus in possessing la te ra l teeth.

M e re tr ix  leo n en sis  (C o n r a d ) 1857, 18, 153, pl. VI, fig. 1 (Cytherea). 
W h it n e y  1911, 111, 18, pl. VII, fig. 4 (Meretrix leonensis?). 
“Oblong-subovate, ventricose, very inequilateral; posterior m argin, 

from  beak to extrem ity, slightly sinuous; extrem ity truncated  or ob­
tusely rounded, d irect.”

L o w er W a sh ita ; Leon Springs (type locality).
B u d a  ( ? ) :  A ustin (Shoal Creek, B arton Creek, Bouldin C reek).

M e re tr ix  te x an u s  ( C o n r a d ) 1857 , 18, 1 5 3 , p l. VI, f ig . 2 (Cytherea).
“ Obliquely ovate, ventricose, very inequilateral, w ith prom inent 

lines of grow th ; umbo large, um bonal slope subangu la ted ; buccal 
m argin obtusely rounded; base profoundly rounded, dorsal m argin 
straigh t, very  oblique.” This species appears to be more massive 
th an  M. leonensis and to have the ventra l m argin  more oval, less 
quadrate, w ith the two extrem ities less pointed.

Type locality: Between El Paso and F ron tera .

M ERETRIX BURKARTI ( B o s e ) 1 910 , 8 , 1 3 2 , p l. XXVIII, f ig s .  7 - 1 2  
(Cytherea).
Shell small, ra th e r  thick, ta ll oval, subequivalve, inequila teral 

beaks prom inent, alm ost touching; surface smooth.
U p p e r  F r e d e r ic k sb u rg  (zone of Oxy. chihuahuense) : Hacienda de 

Canas, Chihuahua (type locality).

M e re tr ix  la m a re n s is  (SHUMARD) 1860, 8 9 , 600 (Cytherea). WHITE  
1883, 10 6 , appendix, p. 39, pl. X V III, figs. 4 a-b  (Cytherea).
Shell small, elliptical, w ith ta ll, prom inent, approxim ate, proso- 

g y ra te  beaks; an te rio r end sharply  rounded, posterio r end broadly 
rounded, basal m argin a broad curve; postero-dorsal m argin arcuate , 
antero-dorsal m argin excavated. F ine grow th lines and, a t  intervals,



Handbook of Texas Cretaceous Fossils 165
a few coarser grow th rings. Shell inflated, equivalve. Length, 
height, and thickness are 24, 18.5, and 11 mm. (1 :.76 :.46 ).

E a g le  F o rd , sep taria : Lam ar County, on Red R iver (type lo­
cality).

TA PES M e g e r l e

Oval, elongate, w ith concentric ridges; divergent or bifid cardinals, 
no la te ra ls ; deep palliai sinus. M argin posterior to beak a  gentle 
curve, an terio r to beak ra th e r  sharply incised.

T a p e s  au st in e n sis  W H ITNEY 191 1 , 111 , 1 9 , p l. VII, f ig s .  8 —9.

Small, ovate, broader posteriorly, w ith fine unequal, concentric 
grow th lines; righ t valve w ith two bifid, divergent cardinals, no la t­
era ls (?) .

B u d a : A ustin (Shoal C reek).

T a p e s  h ilg ard i SHUMARD 1860, 8 9 , 601. WHITE 1883, 106 , 22 , pl. XVI, 
fig. 3 a.
Ovate, elongate, ra th e r  compressed, posterior and less ta ll; surface 

w ith coarse, concentric ridges; pallia i sinus linguaeform ; dentition not 
described.

C re ta c e o u s  (F redericksbu rg ): Bell County (W hite).
E a g le  F o r d : Lam ar and F annin  counties, sep taria  in Red River 

bluffs (type locality).

T A PES GABBI B ô se  1910, 8, 134, pl. XXVIII, figs. 16-17; pl. XXIX, 
fig. 10. G a b b  1869, Pal. Calif. II, 265, pl. XXXVI, fig. 13 (as 
T. h ilgard i).
Large ovate species, notch in m argin an terio r to beak is fa in t. 

A bout 1.4 tim es as long as tall. Umbos more an terio r than  in 
T. guadalupae.

V ra c o n n ia n : Cerro de las Conchas, Arivechi, Sonora (type lo­
cality) .

TA PES W H ITEI B ôse  1910, 8, 133, pl. XXVIII, figs. 13-15. W h it e  
1883, 106, pl. XVI, figs. 3 b -c (not 3 a ) .
Subovate species, about 1.37 tim es as long as tall, an te rio r m ar­

ginal notch shallow; an terio r end narrow ed and ra th e r  pointed, pos­
te rio r  end broadly rounded. Differs from  T. hilgardi S h u m a r d  in 
the position of the umbos and in the outline.

F r e d e r ic k sb u rg  (with Oxytropidoceras chihuahuense): La Encan- 
tada, Chihuahua (type locality).

TA PES ALDAM ENSIS B ô s e  191 0 , 8, 1 3 4 , pl. XXXVIII, f ig s .  2 3 - 2 4 .
Relatively tall, subovate species, about 1.36 tim es as long as ta ll;  

an te rio r m arginal notch prom inent. Differs from  T. gabbi in shape
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of an terio r m arg inal notch, and in having shell less produced an terio r 
to the beak. Differs from  T. whitei in the position of the umbos, and 
in  its less oval outline.

F r e d e r ic k s b u r g  (with Oxytropidoceras chihuahuense) : La Encan- 
tada, Chihuahua (type locality).

T A P E S  GUADALUPA E B o s e  1910, 8, 135, pl. XXVIII, fig. 25; pi.
XXIX, fig. 11.
F a irly  elongate species, about 1.45 tim es as long as ta ll; m arginal 

notch an terio r to beak is p rom inent; posterio r end ra th e r  truncated .
F re d e r ic k sb u rg : (with Oxytropidoceras chihuahuense) : La Encan- 

tada, Chihuahua (type locality).

T A P E S  C H IH U A H U EN SIS B ô s e  1910 , 8 , 1 3 5 , p l. X XVIII, f ig s .
18-22.
R ather elongate oval, about 1.75 tim es as long as ta ll; an tero- 

dorsal m argin prom inently  and broadly excavated.
F r e d e r ic k sb u rg  (with Oxytropidoceras chihuahuense) : La Encan- 

tada, Chihuahua (type locality).

S u p e r fa m ily  T E L L I N A C E A

T E L L I N I D A E  (L a m a r c k )  S to lic z k a

T ELLIN A  L i n n a e u s

P alliai sinus deep and wide. Each valve w ith two cardinal teeth 
(one is sometimes nearly  obsolete), la te ra l teeth  variable or obsoles­
cent. Genotype: Tellina radiatus L i n n a e u s . C'retaceous-Recent.

T e llin a  su b a e q u a lis  CRAGIN 1895, 23, p. 60.
Indeterm inate cast; no fac ts abou t dentition stated.
P a w p aw : Paw paw  Creek, Denison (type locality ).

LINEARIA C o n r a d  1860

Palliai sinus m ostly narrow , rounded a t  end. Each valve w ith two 
cardinal tee th , slightly diverging, directed forw ards and downwards. 
L atera l tee th  long. G enotype: L. metastriata C o n r a d . Cretaceous.

L in e a r ia  ( ? )  ir r a d ia n s  (ROEM ER) 1852, 78 , 45, pl. VI, figs. 9 a—b 
(S o len ). H i l l  1889, 5 2 , p. 15.
Thin, subrectangular, elongate species w ith prom inent, concentric 

g row th  lines and rad ia l s tr iae ; dentition  unknown.
F r e d e r ic k sb u rg : F redericksburg  (type locality ).

L in e a r ia  ( ? )  c a n c e lla to -sc u lp ta  (ROEMER) 1852, 7 8 , 46 , pl. VI, figs.
10 a-b  (Psammobia). H i l l  1889, 5 2 , p. 15.
Thin, rad ia lly  stria ted  species, elongate ovate, sho rter than  L. (?) 

irradians. D entition unknown.
A u stin  c h a lk : W aterfa ll a t  New B raunfels (type locality ).



L in e a r ia  ( ? )  te x a n a  (CONRAD) 1857, 18, 164, pl. XXI, fig. 6 (Capsa). 
W a sh ita : Leon Springs, Pecos County (type locality).

S O L E N ID A E

LEPTO SO LEN C o n r a d

L e p to so le n  b ip lic a tu s  CONRAD. STEPHENSON 1923 , 9 6 , 3 3 2 , pl. LXXXV, 
figs. 1 0 - 1 3 .  W a d e  19 2 6 , 103, 9 4 , pl. XXXI, figs. 4 , 7. 
Subcylindrical in cross-section, e longate-rectangular in outline, 

w ith two oblique crests runn ing  from  umbo.
N a v a rro  (Exogyra costata zone) : N ear K aufm an (U-S.N.M. Cat. 

No. 2 0 9 7 1 )  ; Simpson’s Hill, public road, 2 miles southeast of K auf­
m an (7 5 4 6 )  ; field on Simpson’s place, 2 miles southwest of K aufm an 
( 7 5 4 7 ) ;  near Corsicana (U.S.N.M. Cat. No. 2 0 9 3 1 ) .

E sc o n d id o : Gulley on east-facing slope of M edina R iver Valley,
1 mile south of Castroville, M edina County (7667).

Leptosolen conradi M e e k . T w e n h o f e l  1924, 99, 73, pl. XIV, figs.
2-4 . Kansas.

Leptosolen otterensis C r a g in . T w e n h o f e l  1924, 99, 73, pl. XIX, 
fig. 9. Kansas.

S u p e r fa m ily  M A C T R A C E A  

M A C T R ÏD A E  G ray

MACTRA L i n n a e u s  

M a c tra  te x a n a  CONRAD 1 8 5 6 , 17, p . 2 6 9 .

Indeterm inate cast; of T ertia ry  age if locality is correctly  given. 
Locality: P ra irie  betw een Laredo and Rio Grande City.

Mactra antiqua C r a g in  1894, 22, p. 9. T w e n h o f e l  1924, 99, p. 75. 
K io w a : Champion Draw, n ear Belvidere, Kansas.

Mactra siouxensis M e e k  a n d  H a y d e n . T w e n h o f e l  1924, 99, 75, p i. 
XVII, figs. 5-7.
“ D a k o ta ” : Two miles above m outh of Big Sioux River.

Mactra siousensis smolanensis T w e n h o f e l  192 4 , 9 9 , 7 5 , p l. V III, 
f ig . 1 0 .

M en to r b e d s : Five miles w est of Smolan, Kansas.

CYMBOPHORA G a b b

Differs from  Mactra “in having its cartilage-cavity  spoon-shaped, 
w ith its prom inent m argins raised above the hinge plate, and the 
А-shaped cardinal tooth of the le ft valve more d istinct from  the
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m a r g in  of th e  c a r t i l a g e - c a v i t y ”  (M e e k ) .  S e e  a ls o  S t e p h e n s o n  1923, 
9 6 , 335-336. G e n o ty p e : M. cishburneri G a b b  ( C r e t a c e o u s ) .

C y m b o p h o ra  sp . a f f .  tr ig o n a lis  STEPHENSON 1923, 9 6 , 336, p l. LXXXV, 
f ig s .  1-6 ( e s p e c ia l ly  p a g e  337).
N a v a rr o : Corsicana.
S a n  M ig u e l: “Rio Grande region.”

C y m b o p h o ra  sp. S t e p h e n s o n  1920, U. S . Geol. Surv., Prof. Paper 
1 2 0 -H , pp. 141, 143.
W eno, Paw paw : Denison.

Cymbophora serpentinus B u l l a r d  1928, Univ. Texas B u ll .  2710, p. 51 
(nomen nudum) .

S u p e r fa m ily  M Y A C E A  

C O R B U L ID A E  F le m in g  

CORBULA L a m a r c k

Small, ovate, ro stra te , very inequivalve, the rig h t valve convex, 
larger, w ith a p rom inent tooth  in f ro n t of the p it fo r  the resilium , 
le ft valve w ith a flattened chondrophore, and usually a posterior 
tooth. Trias-Recent. Genotype: Corbula sulcata L a m a r c k .

C o rb u la  sp. H i l l  1889, 52 , p. 16.
C re ta c e o u s : Gillespie County.

C o rb u la  c ra s s ic o s t a ta  CRAGIN 1895, 24 , p. 61. TW ENHOFEL 1924, 99 , 
65, pl. XV, fig. 10.
Shell very gibbous (length  7 mm., height 7.5 mm., thickness 

7 m m .). Outline triangular-ovate , dorsal m argins nearly  straight, 
subequal; basal m argin nearly  a semicircle. Beaks subcentral, a  little 
an terio r. Surface ornam entation  consists of very  coarse, flattish 
topped, concentric ribs separated  by abrupt, deep, round-bottom ed 
depression; in the basal p a r t  of the shell there is about one con- 
concentric rib per millim eter. Shell posteriorly gaping, w ith a short, 
conically inflated, gen tly  trunca ted  rostrum  placed above the base of 
the shell.

D en ison  b e d s : Denison.
K io w a  shale, and C h am p ion  sh ell b ed : S outhern K ansas (type 

locality, B elvidere).

C o rb u la  w en o en sis  A D K IN S 1920, 1, p l. X, f ig s .  1-4.
Small shell, elongate, inflated, w ith variably  developed rostrum , 

m ostly long. A ntero-dorsal m argin broadly  arched, basal m argin a
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long ellipse, rostrum  narrow , located above base of shell. A bout 29 
coarse concentric ribs basally, and some finer ones dorsally.

W eno (upper) : N orth of Union S tation, Denison (type locality) ; 
brickyards, Gainesville; ra re  south of Red River.

C o rb u la  b a s in ifo rm is  A d k i n s  1920, 1, 130 , pl. IX, f ig s .  7 - 2 4 ;  pl. X,
f ig s .  7 - 9 .

Small shell, ovate triangu lar, an terio r end and basal m argin form  
a broad oval, posterio r end cuneate, postero-dorsal m argin alm ost 
stra igh t, rostrum  large, ending in an acute angle, situated  some­
w hat above base of shell. Beaks prom inent, less rounded than  in 
C. wenoensis. O rnam entation consists on both valves of fine rad ia l 
striae, and num erous, variable, m ainly coarser concentric ribs, which 
are finer than  in C. wenoensis or C. littoralis.

W en o: Cut of Frisco track , th ree-fourths mile north  of Union 
S tation, Denison (type locality) ; brickyard, Gainesville.

C o rb u la  li tto ra lis  A D K IN S 192 0 , 1, 1 3 3 , p l. X ,  f ig . 5.

Small shell, more elongate than  the la st two described, w ith a 
short ro strum  a little  less than  one-half the heigh t of shell and 
situated  only slightly above base of shell; ornam ented w ith abou t 12 
coarse concentric ribs basally and a few  finer ones dorsally. Length 
(holotype) 18 mm., height 11 .5  (?) mm.

W en o: Gainesville brickyard  (type locality).

C o rb u la  g ra y so n e n sis  SHUMARD 1860, 89, p. 603 .
Shell compressed, broad trian g u la r; r ig h t valve the larger, more 

gibbous than  the left, which it overlaps a t the m argins; an te rio r 
side shorter than  the posterior, strongly  rounded; posterior m argin 
nearly  straigh t, sloping from  beak to anal extrem ity , which is an- 
gu la ted ; palliai m argin gen tly  arched; beaks small, very  slightly ele­
vated, approxim ate, situated  n ea rest the an terio r m arg in ; surface 
m arked w ith fine, distinct concentric striae of growth. The species is 
more com pressed than  any species known to me from  A m erican Cre­
taceous s tra ta  ( S h u m a r d ) .

Length 13.5 mm., heigh t 10 mm., thickness 6 mm.
E a g le  F o rd  (w ith Ostrea bellarugosa and Ostrea congesta) : 

Sherm an, Post Oak Creek (type locality).

C o rb u la  tu om ey i SHUMARD 1860 , 89, p . 6 0 4 .

Shell small, inequivalve, ovate, subtrigonal; length g rea te r  than  
the  height; valves convex, r ig h t more gibbous than  the le f t; an ­
te rio r side strongly and regu larly  rounded; anal side suddenly con­
trac ted  and  prolonged posteriorly, the extrem ity  ab rup tly  tru n ca ted ; 
beaks m oderately  elevated, situated  in advance of the middle of the  
shell; surface ornam ented w ith fine, regular, distinct, concentric
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s t r i a e ,  w h ich  a r e  c o n t in u e d  u p o n  th e  p r o lo n g e d  p o r t io n , b e in g  p a r a l ­
le l  w ith  i t s  in f e r io r  a n d  p o s t e r io r  m a r g in s  ( S h u m a r d ) .

Length 12.5 mm., height 8 mm., thickness of r igh t valve 5 mm. 
E a g le  F o rd , sep taria : F our and one-half miles north  of Sherm an 

(type locality ).

C o rb u la  o c c id e n ta lis  CONRAD 1 857 , 18, 1 5 0 , p l. VI, f ig . 9.

Small species (about 12 mm. long), elongate ovate, w ith ta ll beaks, 
fo rm  apparen tly  inflated, posteriorly  produced; 20 or more concen­
tric  ribs.

“ E o c e n e ”  [C re taceous?]: W est Texas (type locality ).

S A X IC A V ID A E  G ray

PANOPE M e n a r d  d e  l a  G r o y e  (Panopea)

Lower Cretaceous Species

P a n o p e  in co n stan s CASTILLO AND AGUILERA 1895. CRAGIN 1905, 27 , 82, 
pl. XVII, figs. 1 -5 ; pl. X V III, figs. 1-3 (Pleuromya).
B a s a l  C r e ta c e o u s ? :  Malone.

P a n o p e  h en se lli ( H i l l ) 189 3 , 55 , 16, 31 , p l. IV, figs. 1—2 (Pleuromya). 
G i l l e t  192 4 , 4 7 , p . 2 3 3  (Panopea).
G len  R o se : “ Colorado River section.”

P a n o p e  te x a n a  S h u m a r d  1854, 8 7 , 181, p l. VI, f ig . 1 (Panopea) .
Shell oval, elongate, inflated anterio rly , com pressed behind, beaks 

m oderately  prom inent, basal edge rounded, buccal extrem ity  wide, 
rounded; surface m arked with irregu lar, concentric, slightly elevated 
ribs. Cast. Length 62.5 mm., height 35 mm., thickness 27.5 mm. 

L o w e r  C re ta c e o u s : “ Camp No. 4, Cross T im bers.”

PA N O PE  REG U LAR IS d ’O r b ig n y . R o e m e r  1849, 77 , 407. R o e m e r  
1852, 78 , 35.
F r e d e r ic k s b u r g ? :  Pedernales River.

P a n o p e  n ew b erry i SHUMARD 1860, 89 , 605.
Shell oblong subovate, one-fourth  to one-third longer than  high, 

um bonal region gibbous; beaks small, strongly  incurved, considerably 
an te rio r to m iddle; surface w ith fine grow th lines and concentric 
wrinkles. Length 70 mm., w idth 45 mm.., thickness 32 mm.

E d w a rd s  (“ C aprotina lim estone” ) : P a rk er C ounty; and a t  Co­
manche Peak (type localities).
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Upper Cretaceous Species

P a n o p e  su b p a r a lle la  SHUMARD 1860, 89 , 605.
Shell subovate, length tw ice the width, an terio rly  rounded, pos­

te rio rly  trunca te , gaping; beaks low, an te rio r to middle.
E a g le  F o r d : F annin  County, n ea r  Red River (type locality ).

P a n o p e  su b p lic a ta  SHUMARD 1862, 9 0 , 199.
Shell subovate, nearly  subquadrate, beaks n ea re r  an te rio r  end ; 

an terio r end rounded, gap ing ; posterior end trunca te, gaping. S ur­
face m arked with fine grow th lines and wrinkles.

N a v a rro , sep taria : Chatfield P oin t (type locality ).

G A S T R O C H A E N ID A E  G ra y

FISTU LAN A B r u g  

F is tu la n a  ru p e rt i  W H ITNEY 1911, 111 , 19, pl. V II, figs. 5 -6 .

Shell elongate, suboval, b roader an terio rly  than  posteriorly , sub­
stance th in ; beaks nearly  te rm inal; an terio r m argin broadly rounded; 
dorsal and ven tra l m argins convex and diverging from  the posterio r; 
beyond the middle, the ven tra l m argin tu rn s ab rup tly  to m eet the 
an te rio r; ven tra l side gaping fo r a considerable p a rt of its leng th ; 
surface smooth, m arked by fine lines of growth. Tube clavate and 
generally  vertical in the rock.

B u d a : A ustin, Shoal Creek (type locality ).

S u p e r fa m ily  A D E S M A C E A

T E R E D IN ID A E  Sc ac c h i

Shells equivalve, reduced; pallets variable (simple, spatu liform , 
and not articu la ted  in Teredo) ; anim al bores, m ainly in wood; m antle 
secretes a calcareous lining to the burrow .

TEREDO L i n n a e u s

T e re d o  sp. R o e m e r  1849, 77 , p. 408. R o e m e r  1852, 78 , p. 44.
E a g le  F o r d : F ord of Guadalupe River, n ea r  New B raunfels,

Teredo tibialis C o n r a d  (W h i t f i e l d ) .  H i l l  1889, 5 2 , p . 16.
Horizon and locality n o t sta ted : “ Texas.”
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Class GASTROPODA 

Sub-Class STREPTONEURA 

Order ASPIDOBRANCHIA

P A T E L L I D A E  C a rp e n te r

PA TELLA  L i n n a e u s

P a te l la  sp . SHATTUCK 1903 , 8 6 , 3 0 , p l. XIX, f ig . 1.

Small conical shell with cen tral erect apex. C ircular striae  crossed 
by fine, concentric lines.

B u d a : A ustin (Shoal C reek).

P L E U R O T O M A R IID A E  d ’O rb ign y

PLEUROTOMARIA S o w e r b y

Shell conical or tu rb ina te , w ith strongly  recurved growth-lines ; 
ou ter lip w ith slit and slit-band.

P le u ro to m a r ia  au st in e n s is  SHUMARD 1862 , 90 , 1 9 8 .

“ Shell large, depressed conical, spire short, very  rapidly  expanding 
from  apex; volutions five, convex; la s t one subangulated  below, and 
very  gen tly  convex beneath ; an obscure, rounded revolving ridge 
n ea r the su ture, and a narrow  carina (band of sinus) a little  above 
the middle, carina quite prom inent on the an terio r half of the volu­
tion and becoming nearly  obsolete before reaching the spiral tu rn s ; 
um bilicus deep, exhibiting the inner volutions, broad, nearly  as wide 
as the d iam eter of the last volution a t  ap e rtu re ; su tu re  distinct.

“ The only example we have found of th is species is a  cast, which 
on the an te rio r portion of the last volution exhibits traces of fine 
revolving striae.

“D iam eter of base 2.5 inches; spiral angle 102°. A ustin  lim e­
stone n ea r  city  of A ustin .”

G e o rge to w n  lim e sto n e : A ustin (type locality) ; N orth-C entral 
Texas, w idely d istribu ted ; no rthern  Trans-Pecos Texas. I t  is most 
abundan t a t  the D u ck  C re e k -F o rt  W o rth  level.

P le u ro to m a r ia  m a c ile n ta  CRAGIN 1893 , 21 , p . 2 2 8 .

Apical angle 100° or m ore; whorls ra th e r  rounded and only fa in tly  
angu lated ; o u te r portion  of volution w ith revolving lines.

“ F o r t  W o rth  lim e sto n e ”  [Georgetow n] : Travis, W illiamson, Bell, 
and Gillespie counties.
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P le u ro to m a r ia  ro b u s ta  CRAGIN 1 893 , 21, p . 2 2 8 .

Apical angle 90° or less; peripheral and superior angulations dis­
tin c t; ou ter portion  of volution w ith revolving lines, low er portion 
w ith revolving and rad ia l lines.

“ F o r t  W orth  lim e sto n e ” : Two miles south of Bosqueville; 2 miles 
east of Georgetown.

P le u ro to m a r ia  sta n to n i SHATTUCK 1903, 86 , 30 , pl. X X .

Tall conical species; volution with about seven revolving, cord­
like lines, and short, transverse ribs; o rnam entation  m ore rugged 
and ornate than  in P. austinensis.

B u d a : Travis County (Shoal Creek, B arton Creek) ; n ea r  Buda 
(Onion C reek).

P le u ro to m a r ia  sp. ROEMER 1852, 78, p. 39.
G e o rg e to w n : Waco Camp, on the Guadalupe River, above New 

B raunfels.

T U R B IN ID A E  A d am s 

TURBO L i n n a e u s

T urbinate to conical shells, w ith nearly  circu lar ap e rtu re ; thick, 
calcareous operculum.

TURBO C H IH U A H U EN SIS B ô s e  1910, 8 , 139 , p l. X X X , figs. 2 - 4 .

Volutions squarish in section, w ith th ree  prom inent, revolving 
ridges.

U p p e r F r e d e r ic k sb u rg  (zone of Oxy. chihuahuense) : La Encan- 
tada, near P lacer de Guadalupe, Chihuahua.

T u rb o  sp. A d k i n s  1 920 , 1 , p. 4 9 .

W en o: N ear F o rt W orth.

P H A S I A N E L L I D A E

P h a sia n e lla  p e ro v a ta  SHUMARD 1860, 89, 5 97 .
G len  R o se : A t Comanche P eak; P ark er County (type localities).

T R O C H O N E M A T ID A E  Z itte l

A M BERLEYA M o r r is  a n d  L y c e t t

A m b e rley a  g ra y so n e n sis  AD K IN S 1920 , 1, 1 3 7 , p l. V I , f ig . 5.
Shell conical, tu rre ted , apical angle about 63°; th ree  or more 

volutions, last volution about two and one-half tim es the height of 
sp ire; volutions projecting , trunca ted , w ith an terio r and posterior 
slope, and th ree  equally spaced, beaded, revolving carinae. No
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umbilicus. A perture apparen tly  subquadrate, inner lip slightly cal­
lous, ou ter lip reflected (? ) .

B a s a l  W en o : Two and one-half miles no rth  of Denison, n ear 
Frisco track  (type locality ).

T R O C H ID A E  A d am s 

TROCHUS L i n n a e u s

T ro ch u s te x a n u s  R o e m e r  1888, 80 , 15, pl. I, fig. 13. H lL L  1893, 5 6 , 
p. 102. C r a g in  1894, 22, p. 11.
Conical species w ith s tra igh t sides, each volution w ith 5 rows of 

flat g ranules; lower m argin of ou ter lip w ith a  tooth.
E d w a rd s : Austin, B arton  Creek (type locality) ; Deep Eddy Bluff 

of Colorado River.

T ro ch u s la t ic o n ic u s  A D K IN S 1920, 1, 138, p l. X, f ig s .  30—31.
A bout 10 revolving lines on side of volution above the keel.
W en o: Gainesville, brickyards (type locality ).

T ro ch u s sp . S h a t t u c k  1903, 86 , 31, p l. XIX, f ig s .  2-3.
Differs from  T. laticonicus in having a la rg e r apical angle and 

s tra ig h te r  non-angulated sides.
B u d a : A ustin (Shoal C reek).

U M B O N IID A E  A d am s

HELICOCRYPTUS d ’ O r b ig n y

Small, smooth, planospiral shells; apertu re  oblique oval, inner lip 
calloused, ou ter lip simple.

H e lio c o c ry p tu s  m e x ic an u s BÔ SE 1 910 , 8 , 1 4 0 , p l. XLVI, f ig s .  1—5 ,
9—12; pi. XLVII, fig. 1. A d k i n s  1920, 1, 139___ P la te  X X I , fig u re  7
Smooth, p lanospiral shell; short ovate apertu re .
W en o -P aw p aw  (subd. 6 ) :  E l Paso section; P aw p aw , in T arran l 

County.

N E R IT ID A E  L a m a rc k

NERITINA L a m a r c k

N e r it in a  a p p a r a ta  CRAGIN 189 3 , 21 , 2 2 7 , p i . XLVI, f ig . 1 4 .

Low spire, body whorl large, ornam ented w ith 13 or m ore radia) 
ribs each composed of abou t th ree  elongated nodes, the middle node 
being m ore fa in t.

E d w a rd s : Big Springs (type locality).



Handbook of Texas Cretaceous Fossils 175
N e r it in a  sp. H lL L  1893, 5 5 , p. 37.

B a s a l  G len  R o se : Hood and P ark er counties.

N e rit in a  sp. BÔSE 1910, 8, 141, pl. XXX, figs. 5-6.
F r e d e r ic k sb u rg  (Exogyra texana zone) : Cerro de Muleros, n ea r 

E l Paso.

N e rit in a  sp . A D K IN S 1920, 1, 1 39 , p l. X ,  f ig . 27.
W en o : Gainesville.

O rder CTENOBRANCHIATA 

E P IT O N ID A E  P ilsb ry

EPITONUM B o l t e n  (Scalaria)

E p ito n u m  tex an u m  (ROEM ER) 1852, 78, 3 9 —40, p l. IV , f ig s .  11 a —b
(Scalaria).
A u stin  c h a lk ? :  W aterfa ll of Guadalupe River, below New B raun­

fels. See : A n ch u ra .

E p ito n u m  fo rsh e y i (SHUM ARD) 1862, 90, 1 9 5 —196 (Scalaria).
Shell medium-sized (26 mm, long), spire elevated, abou t 7 volu­

tions, strongly  rounded, su tu re  deeply im pressed; ap e rtu re  ovate, 
oblique; Umbilicus filled w ith callus; surface w ith sharp longitudinal 
ribs and fine lines crossed by revolving raised  line, producing a  finely 
cancellated appearance.

N a v a rr o : Chatfield.

E p ito n u m  ? la m a re n s is  (SHUM ARD) 1862, 90, p. 197 (Scala).
E a g le  F o r d ? :  Lam ar County, bluffs of Red River.

E p ito n u m  ? b ic a r in ife r a  (SHUM ARD) 1862, 90, p. 1 9 7 —198 (Scala). 
E a g le  F o r d : L am ar County, bluffs of Red River.

S c a la r ia  sp . ROEMER 1849, 77 , p . 41 3 .

A u s t in ? :  W aterfall, New B raunfels.

S c a la r ia  sp. H lL L  1889, 52 , p. 17.

C r e ta c e o u s ? :  N orth  of W ebberville.

S O L A R IID A E  C h enu 

SOLARIUM L a m a r c k  (Architectonica)

S o la r iu m  ( ? )  p la n o rb is  R o e m e r  1888, 8 0 , 15, pi. I, figs. 1 a —C.

Small, smooth, p lanospiral shell. I t  is not an Architectonica, and 
except fo r the ta lle r apertu re  is somewhat sim ilar to Helicocryptus 
mexicanus Bôse.

E d w a rd s : A ustin, B arton Creek (type locality).
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N A T IC ID A E  F o rb e s

The distinctness of C retaceous genera in this fam ily  is highly ques­
tionable, but the following key expresses a rb itra rily  a few  distinctions 
which are m ost generally  cited in the litera tu re .

No um bilicus:
Spire low, volutions rounded____________________ ___ A m p u llin a
Spire high

Volutions angu lar; no varices____ ___ ___________ A m au ro p sis
Volutions rounded; varices p resen t______ ____ ____ T y lo sto m a

Umbilicus p resen t (said to be variable in Natica s. s.) :
Spire medium, volutions with angu lar m argins........... .......G y ro d e s
Spire low; volutions rounded

Umbilicus contains callus or spiral swelling __________ N a tic a
Umbilicus open_____________________________________ L u n a t ia

NATICA A d a m s

Shell subspherical, smooth, often  umbilicate, w ith callus or spiral 
thickening in umbilicus; spire very low; volutions rounded; apertu re  
crescentic, nearly  equally rounded a t  both ends; operculum horny 
with calcareous ou ter layer.

N a tic a  ( ? )  p e d e rn a lis  ROEMER 1852, 78, 43, pl. IV, figs. 1 a—b. B oSE  
1910, 8, 142, pl. XXX, fig. 9.
Large species w ith large body whorl; spire small, low (less than  

one-fourth the height of body whorl) ; volutions w ith angu lar m argin; 
no umbilicus. I t  is no t a N atica; i t  has some features of Amauropsis 
or of Ampullina.

G len  R o se : Fredericksburg, and Pedernales River (type local­
ities) .

N a t ic a  ( ? )  c o ssa to te n s is  H lL L  1888, 51 , 130, pl. I l l ,  figs. 4—5. H lL L
1 8 9 3 , 55 , p . 32  ( a s  Viviparus [Nautica?՜]).
T rin ity  division: Sevier County, A rkansas (type locality).

N a tic a  ( ? )  s t r ia t ic o s ta ta  CRAGIN 1893 , 21 , p . 2 2 5 .

Indeterm inate, from  the description.
E a g le  F o rd  sep taria : F our miles east of W hitesboro (type lo­

cality) .

N a tic a  sp . ROEMER 1852 , 78 , p . 4 4 .

Indeterm inate casts.
F  re d e r ic k sb u rg  : F redericksburg.

N a t ic a  ( ? )  te x a n a  CONRAD 1857, 18, 157, pl. X III, figs. 1 a-b .
Body cham ber relatively  large and rounded; spire medium, it? 

volutions with ra th e r  angu lar margin. Umbilicus apparen tly  present
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b u t shallow (pseudoum bilicate?), no varices. Generic assignm ents 
uncerta in ; it has some fea tu res  of Lunatia.

Type locality: Between Rio San Pedro and Rio Puercos.

N a t ic a  a c u t isp ir a  SHUMARD I8 6 0 , 8 9 , 5 97 .
Shell obliquely ovate, length g rea ter than  the w idth; spire not much 

elevated, contracted above and acutely pointed a t apex; sp iral angle 
84°; volutions 6 or 7, nea tly  rounded, la s t one very ventricose, 
form ing ra th e r  more than  tw o-thirds the to ta l length of the shell; 
apertu re  ovate rounded below, narrow  above; columellar lip thickened, 
deflected and partia lly  covering the umbilicus; su ture distinctly  im­
pressed; surface smooth, or m arked w ith fine lines of growth. 
Length 16.5 mm., width 13.3 mm., height of body volution 11 mm. 

G len  R o se : P ark er County (type locality).

LUNATIA G r a y

R ather like N atica: shell subspherical, smooth, th in , spire low; 
umbilicus wide or narrow , w ithout callous filling; apertu re  oval- 
crescentic, occasionally somewhat oblique, inner lip thickened above.

L u n a t ia  ( ? )  p e d e rn a lis  H lL L  (not ROEMER) 1893, 5 5 , 33, pl. VI, fig. 2 . 

L o w er G len  R o se : A bundant in C entral Texas.
Type locality: Travis County.

AM PULLINA L a m a r c k

Shell subspherical, low spire, no umbilicus. V olutions rounded, 
inner lip th in  and reflected, ou ter lip sim ple; som ewhat like Lunatia 
but non-umbilicate.

A m p u llin a  h um ilis (CRAGIN) 1893 , 2 1 , 2 2 4 , p l. XLVI, fig . 2 (Natica) .
Shell non-um bilicate; low spire; rounded volutions; ap e rtu re  ovate, 

narrow ed anterio rly , rounded posteriorly.
L o w er W o o d b in e : Tim ber Creek, southw est of Lewisville.

A m p u llin a  ( ? )  co llin a  ( C o n r a d ) 1 8 5 7 , 18, 1 5 7 , p l. X III, f ig s .  2 a —b. 
B o s e  191 0 , 8 , 1 4 3 , p l. XXX, f ig s . 7 - 8 .

C onrad’s figure shows the species to be non-um bilicate and low- 
spired; the re  are  apparen tly  no varices.

H orizon: N ot stated.
Type locality: Between Rio San Pedro [Devil’s R iver?] and 

Rio Puercos [Pecos]. Cerro de Muleros, subd. 5 (F o rt W orth- 
D en to n ).
A m p u llin a  ( ? )  p la n a ta  (ROEM ER) 1 8 5 2 , 78 , 4 2 , p l. IV, f ig s .  6 a - b

(Globiconcha).
G e o rg e to w n : Waco Camp, 10 miles w est of New B raunfels (type 

lo ca lity ).
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TYLOSTOMA S h a r p e

Sharpe 1849: On Tylostoma, a proposed genus of gasteropodous 
Mollusks. Proc. Geol. Soc. London, 376-380, pl. IX. Genotype: 
T. torrubiae S h a r p e  (Cretaceous, E ng land).

Shell ovate or globose, thick, smooth, w ith varices (rem ains of 
form er outer lips) ; spire ra th e r  elevated (one-half to th ree-fourths of 
height of body chamber) ; volutions ra th e r  rounded, w ithout angu lar 
m arg ins; apertu re  ovate-lunate, an terio rly  acute-angled, posteriorly 
rounded; outer lip w ith thickened m argin, inner lip calloused.

T y lo sto m a  tu m id u m  SHUMARD 1854 , 87 , 1 8 2 , p l . V, f ig . 3 .

Casts, ovate-globose; pyram idal sp ire; volutions about 6, whorls 
m oderately  convex; w idth of body w horl abou t one-half the to ta l 
length  of shell.

C re ta c e o u s : Cross-Timbers, Texas.

T y lo sto m a  e le v atu m  SHUMARD 1854, 87 , 182, pl. IV, fig. 4 (Globi- 
concha). T w e n h o f e l  1924, 9 9 , 39, pl. XIV, fig. 5; pl. XXII, fig. 3. 
Shell ovate, spire produced; whorls 6, regularly  convex; body 

whorl sho rter than  spire.
C re ta c e o u s : Cross-Timbers, Texas; K io w a and C h am p ion  sh e ll 

b ed s of Kansas.

T y lo sto m a  ( ? )  m u tab ile  GABB 1869. CRAGIN 1893, 2 1 , 232.
W a ln u t: Two and one-half miles east of Benbrook. 
F r e d e r ic k sb u rg : Arivechi, Sonora (type locality).

T y lo sto m a  ch ih u ah u en se  BO SE 191 0 , 8 , 144 , p l. XXX, f ig . 1 3 ; p l. XXXI 
f ig s .  1 - 2 .
Casts ovate, globose; body cham ber inflated, spire high, nearly  

equal to body cham ber, su tures impressed. Varices a t  in tervals of 
one-half volution. No umbilicus. A perture wide, narrow ed pos­
teriorly .

F r e d e r ic k sb u rg : El Paso, Cerro de Muleros, subd. 1-2, zone of 
Exogyra texana (type locality).

TYLOSTOMA aff. TORRUBIAE S h a r p e . B ô s e  1910, 8, 143, pl. XXX, 
figs. 11-12.
F re d e r ic k sb u rg  (zone of Oxy. chihuahuense): La Encantada, 

Chihuahua.

T y lo s to m a  ( ? )  p ra e g r a n d e  ROEMER 1849, 77 , 410; ROEMER 1852, 78 , 
44 (Natica).
Large, spherical, spire about one-half height of living cham ber, 

volutions rounded; umbilicus unknow n; has m ainly fea tu re s  of 
Tylostoma.

G len  R o se : U pper P edernales River.



Handbook of Texas Cretaceous Fossils 179
T y lo sto m a  h illi W H ITNEY 1 911 , 111 , 2 0 , p l. V III , figs. 1 - 2 ;  p l . IX .

Shell large (height 100 m m .), subglobose, som ewhat com pressed, 
5 V2 whorls, spire half the height of body cham ber; varices well 
developed and strong  on spire of adu lt; apertu re  elongate; lip un­
known.

B u d a : A ustin, Shoal Creek, B arton Creek (type localities).

T y lo sto m a  h à rr is i  W H ITNEY 191 1 , 111 , 2 0 , p l. X , f ig s .  1 2 - 1 4 .

Shell medium (39 mm. ta ll) , 5 whorls, spire elevated, abou t one- 
fou rth  or more the height of body whorls, su tu re canaliculate; outer 
lip thin, slightly reflected; inner lip callous, narrow ; apertu re  elon­
gate, broadly rounded anterio rly , acute posteriorly ; varices p resen t 
on casts and on some shells.

B u d a : A ustin, Shoal Creek, B arton Creek (type localities).

AMAUROPSIS M o r c h .

Shell high oval, spire medium (less than  one-third the height of 
body cham ber) ; volutions ta ll w ith angu lar m argins; ap ertu re  oval, 
narrow ed an teriorly , rounded posteriorly ; inner lip broad, calloused, 
ou te r lip thin.

A m au ro p s is  a v e lla n a  ROEMER 1 888 , 8 0 , 1 4 , p l. I , f ig . 1 5 .

N on-um bilicate or practically  so; small, smooth, subglobular shell; 
medium spire w ith angu lar volutions; varices not recorded; apertu re  
narrow ed an terio rly ; inner lip calloused. The ou ter lip is som ewhat 
reflected as in Tylostoma ; otherwise the species resembles Amaurop­
sis .

E d w a rd s : A ustin, B arton Creek (type locality).

A m au ro p s is  p e c o se n sis  n. sp,....___________ ___ .P la te  II, f ig u re s  8 —9

Shell large, ta ll, elongate ovate, non-um bilicate, w ith 5 or m ore 
whorls, rapidly increasing in size and height, the earlier ones more 
generally  convex, the la te r  ones sharply shouldered, w ith sides 
slightly concave in upper portion, inflated and convex basally; spire 
only m oderately elevated, apical angle about 90°, su tures deeply 
im pressed. A pertures roughly elongate-ovate, posteriorly  narrow ed 
and ra th e r  rec tangu lar, narrow ed a t inner edge by indentation  of 
su ture, an terio rly  broadly rounded; ou ter lip no t preserved, pos­
sibly sharp ; inner lip curved, thin, slightly reflected. Surface orna­
m entation  not visible in casts a t  hand.

The large size, tu rre te d  profile, and the strik ing  angularity  of 
the shoulders, distinguish th is species from  others in the Texan 
Cretaceous.
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В С D
83 + 101 + 101
82 85 71
69 72 79
35 46 30 ?

A (holotype)
Length ________________  118 mm.
B readth _______________ 96
H eight of ap e rtu re_____  96
B readth of a p e rtu re____  46
U p p e r  F re d e r ic k sb u rg  c lay  (Goodland equivalent) : Pecos County, 

U niversity  Mesa, 12 miles no rtheast of F o rt Stockton (sec. 33, blk. 
24, U niversity  lands, loc. 2326). The level is abou t 20 fe e t below 
the base of the Kiamichi clay. F our individuals. Holotype in Bu­
reau  of Economic Geology.

GYRODES C o n r a d  1860

Shell subspherical, th in , spire low, m argin of volutions angular. 
Umbilicus wide, basal; inner lip simple. L ast volution prom inent, 
extended.

G y ro d e s  su p r a p l ic a ta  (CONRAD) 1858. STEPHENSON 1923, 9 6 , 357, 
pl. LXXXIX, figs. 1-6.
Shell depressed conical, oblique, w ith 4 or 5 rapidly  expanding 

whorls. S uture narrow , m oderately im pressed, paralleled in f ro n t 
by a concave tabu lated  area  which is coarsely crenulated  or plicated 
on the ou te r edge, the plications grading into coarse lines of grow th 
on the body whorl of adults. Umbilicus wide, the perfo ra tion  ex­
tend ing  to the apex, w ith a thick, coarsely crenulated  carina on the 
m argin; on the wall of the whorl from  the m argin, is a d istinct spiral 
ridge; the band between this ridge and the m argin is concave. A per­
tu re  subovate, elongate, trunca ted  posteriorly  by the tabulation , and 
acu te ly  angled anteriorly . Inner lip th in  and form ing a th in  callous 
on the body whorl between the end of the su tu re and the um bilicus; 
ou ter lip th in  and simple. O uter surface and surface of the p e rfo ra ­
tion  m arked by distinct increm ental lines which become stronger 
tow ard the apertu re  ( S t e p h e n s o n , 96, 358).

N a v a rro  (Exogyra costata zone) : N ear Corsicana, a varie ty  
(U.S.N.M. Cat. No. 20992).

G y ro d e s  sp .
D u ck  C re e k : N ear F o rt W orth (casts).

TU R R IT ELLA  L a m a r c k

Shell tu rre ted , w ith very  high, acum inate spire ; whorls num erous, 
m ostly spirally  ribbed; apertu re  oval or rounded q uad rila te ra l; outer 
lip thin, excavated behind, and slightly produced in fron t. The sub­
genus Mesalia G r a y  has tw isted inner lip and ap ertu re  w ith shallow 
canal (T e rtia ry ) . R ange: Triassic to Recent.
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T u rr ite lla  a u st in e n s is  ELLISOR 1918, 16, pl. IV, fig’s. 3-4.

G e o rg e to w n : A ustin, Shoal Creek (type locality).

T u rr ite lla  b a r to n e n sis  ELLISOR 1 918 , 16, 9 , p l. II, f ig s . 1—3.

U p p e r B u d a : A ustin, Shoal Creek, B arton Creek (type localities).

T u rr ite lla  b o n n e llen sis  ELLISOR 1918, 16, 17, pl. IV, figs. 5—6.
G e o rg e to w n : A ustin, east side of M ount Bonnell (type locality).

T u rr ite lla  b ra v o e n sis  BÔ SE 1 910 , 8 , 1 4 9 , p l. XXXI, f ig s .  8 —9 ;  p i . 
XXXII, f ig s .  1 - 2 .

Sides of volution som ewhat rounded, w ith  the bands p ro jec ting ; 
bands unequal, prom inently  tubercu la ted ; la s t volution has 6 prom i­
n en t revolving bands, a fine one near the su ture, 3 prom inent ones, 
then 2 finer ones, the last of which m akes the periphery  of the 
w horl; below it are  abou t 5 fine bands.

F r e d e r ic k sb u rg  (subd. 2, w ith Exogyra texana) : E l Paso section, 
nea r Southern Pacific bridge over the Rio G rande (type locality ).

T u rr ite lla  b u d ae n sis  SHATTUCK 190 3 , 8 6 , 31 , p i. X I X ,  f ig s .  4 -6 . ELLISOR 
1 9 1 8 , 16, 1 0 , p l. I I ,  f ig s . 4 - 6 .

Sides rounded, revolving bands dissim ilar; 4 revolving bands, 
about equally developed in young stages, b u t the 2 middle ones 
m ore prom inent in older shells; besides there are 2 or 3 fine lines; 
main ribs cut by vertical depressions into quadrangu lar raised areas.

B u d a : .A ustin, Shoal Creek, Bouldin Creek, B arton Creek; n ea r 
Buda, Onion Creek (type localities).

T u rr ite lla  b y b ee i ELLISOR 1 9 1 8 , 16, 7 , p l. I, f ig s .  1—2.

L o w er B u d a : Round Rock (type locality).

T u rr ite lla  c o a lv ille n sis  M e e k . CRAGIN 1893 , 21 , 2 3 0 . W h i t e  187 9 , 104 , 
315, pl. IX, fig. 4 a.
Sides rounded, su tures im pressed; several subequal revolving 

bands, and on each side about 5 longitudinal swellings, discontin­
uous a t  su tu res bu t in alinem ent from  one volution to the next. 

W o od b in e : Denton County (Tim ber C reek ).

Turritella corsicana S h u m a r d = T u rr ite lla  tr i l ir a  C o n r a d .

Turritella denisonensis CRAGIN 1895 , 2 3 , 65  =  T u rr ite lla  leo n e n sis  
C o n r a d .

See C r a g in ՛ 1897, Notes on some fossils of the Comanche series. 
Sci. (n. s .), VI, 134.

T u rr ite lla  fe lte r i  ELLISOR 1918, 16, 11, pl. II, figs. 7—8.
B u d a : A ustin, Shoal Creek (type locality).
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T u rr ite lla  f la g e lla ta  CRAGIN 1893, 21 , 232.
C re ta c e o u s : W indom, Kansas.

T u rr ite lla  g e o rg e to w n e n sis  ELLISOR 1918, 16, 15, pl. IV , figs. 1—2. 
G e o rg e to w n : A ustin, Shoal Creek (type locality).

T u rr ite lla  g r a n u la ta  SOWERBY var. ce n o m an e n sis  D’ ORBIGNY. BÔ SE 
1910, 8, 147, pl. XXXI, figs. 3-5, 7, 10-12.
W en o-P aw paw  (subd. 6; Perv. trinodosa): E l Paso section, above 

the in itial boundary m onum ent; and a t extrem e southeast end of 
Cerro de Muleros.

T u rr ite lla  g ra y so n e n sis  A D K IN S 1920, 1, 140, pl. X, fig. 43.
N early stra ig h t sided, su tures im pressed; bands low, inconspicuous, 

num erous, about 10 on side of volution and 4 below the su tu re ; 
bands slightly unequal, bear low tubercles.

W en o: Denison (type loca lity ); Gainesville; southern  Oklahoma.

T u rr ite lla  ir r o ra ta  C o n r a d  1856, Proc. Acad. N a t .  Sci. Phila. fo r 1854— 
1855, p. 268.
Conrad’s description.— Turritella irrotata. S lightly tu rre ted , subu­

late, elongated; whorls w ith 4 to 5 fine revolving unequal beaded lines 
on each, and an interm ediate smooth m inute line. Differs from  T, 
seriatim-granulata in having much finer lines and tubercles, and in 
having a smooth line between each of the beaded ones. Associated 
w ith Venus quinquecostata, Corbula occidentalis and Nodosaria occi­
dentalis [N . texana? ] .

L o w e r  C re ta c e o u s : Between El Paso and F ro n te ra  (?) (type lo­
cality) .

Turritella kansasensis C r a g in . C r a g in  1897, S c i.  (n . s . ) ,  V I ,  135. 
R e v o lv in g  b a n d s  a r e  p la in  o r  n e a r ly  so .

C re ta c e o u s : Southern Kansas.

T u rr ite l la  k n ik eri ELLISOR 191 8 , 16, 1 2 , p l. I I ,  f ig s . 5—6.

B u d a : A ustin (type locality).

T u rr ite l la  le o n e n sis  CONRAD 1857, 18, 165, p l. XXI, figs. 7 a - b .

Casts w ith volutions rounded, su tu res deep, no t g rea tly  im pressed; 
w ith abou t 9 fine, rem ote, thread-like raised bands of fine elongate 
tuberc les; the in tervening  spaces are smooth and nearly  fiat.

L o w e r  W a sh ita  (or K ia m ic h i) :  Leon Springs, Pecos County (type 
lo ca lity ).

T u r r ite l la  m a b r ie n s is  ELLISOR 1918, 16, 18, p l. IV, f ig . 8.

G e o rg e to w n : N ear Camp M abry; In ternational & G reat N orthern  
Railway cut, W est S ixth S tree t; and B arton Creek, n ea r A ustin  (type 
localities).
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T u rr ite lla  m an ch ace n sis  ELLISOR 1 918 , 16, 1 2 , p l. I l l ,  f ig s .  3 —4. 

L o w er B u d a : N ear M anchaca (type locality ).

T u rr ite lla  m arn o ch i W H ITE 1879, 1 04 , 314, pl. VII, figs. 5 a -b . CRA­
GIN 1893, 2 1 , 232.
Sides straigh t, bands slightly unequal, tubercu late . Two bands 

nearest su ture equal, composed of prom inent, round or inclined, low, 
circular tubercles ; the nex t band is composed of m ore num erous, fine, 
crowded tubercles; the 3 basal bands above the overlap are equal 
and consist of tubercles no t quite so prom inent as the first 2 bands; 
there  are a few  fa in te r  bands below the overlap.

C re ta c e o u s :  H elotes, B exar County (type locality ).

T u rr ite l la  m oore i ELLISOR 1918, 16, 14, pl. I l l ,  figs. 7—8.
B u d a : A ustin (type locality ).

T u rr ite l la  c f r .  n o d o sa  StOLICZKA (n o t  RO EM ER). BÔ SE 1910, 8 , 150, 
pl. XXXI, fig. 13.
U p p e r  F r e d e r ic k sb u rg  (subd. 2, w ith Exogyra texana): E l Paso 

section, near Smelter, between the two railroad  bridges (type locality ).

T u rr ite lla  p la n ila te ra lis  CONRAD 1857 , 18, 1 5 8 , p l. XIV, figs. 1 a - b .  
C r a g i n  189 3 , 2 1 , 2 3 2 . E l l is o r  191 8 , 16, 1 8 , p l. IV, fig. 7.

Sides nearly  s tra ig h t; bands unequal, w ith prom inent tubercles. 
Volutions w ith 2 large, beaded, revolving lines, and 2 sm aller 

ones beneath, w ith an in term ediate fine crenulated  line.”
Locality and horizon: N ot stated.
“ C re ta c e o u s : Texas.”
G e o rg e to w n : A ustin, east side of M ount Bonnell.

Turritella renauxiana d ’O r b ig n y . C r a g in  1 893 , 21, 2 3 1 .

W o od b in e : D enton County, T im ber Creek.

T u rr ite lla  se r ia t im -g ra n u la ta  ROEMER 1849, 77 , 413. ROEMER 1852, 78 , 
39, pl. IV, figs. 12 a-b . G a b b  1864, Pal. Calif., I, 132-133, pl. XX, 
fig. 88. G a b b  1869, Pal. Calif., II, p. 263. C r a g in  1893, 21, 231. 
Sides of volution nearly  s tra ig h t; 5 equal revolving bands, the mid­

dle one being set off on e ither side by a revolving groove containing 
a  fine raised tubercu late  band; o ther bands equally spaced; all 5 
bands have perched on sum m it a few  rem ote, equal, low tubercles.

F r e d e r ic k sb u rg : Fredericksburg  (type locality ). F redericksburg  
and W ashita divisions of C entral Texas. D akota of K ansas ( C r a g i n ) .  
S ierra  de las Conchas, Arivechi, Sonora; localities in California.

T u rr ite lla  sh jpp i ELLISOR 1918, 16, 13, p l. I l l ,  f ig s .  1—2.
B u d a : A ustin (type locality).
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T u rr ite lla  sim o n d si ELLISOR 1918, 16, 16, pl. I l l ,  f ig s .  9—10. 
G e o rg e to w n : E a s t  s id e  o f  M o u n t  B o n n e ll  ( ty p e  lo c a l i t y ) .

T u rr ite lla  t r i l ir a  C o n r a d  1860, Jour. A c a d . N a t .  S c i .  P h ila . ,  IV, 285. 
S h u m a r d  1862, 9 0 , 196 ( a s  T. corsicana). S t e p h e n s o n  1923, 96 , 
360, p l. X C , f ig s .  2-9.
High spire, 15-20 volutions; shell constricted ju s t above su tu re ; 

3 sharp-topped revolving bands, w ith the bottom  slopes more gentle, 
crossed by backw ardly curved growth striae.

N a v a rro : Corsicana, Chatfield Poin t; n ea r Corsicana.
E sc o n d id o : M averick County.
S a n  M igu el (Ex. ponderosa zone) : Kinney, M averick counties. 

T u rr ite l la  v e n tr iv o lu ta  CRAGIN 1893, 21 , 232.
Shell small or medium sized; g ranules delicate; volutions rounded. 
W eno flo a t : Texas & Pacific Railway, 3 miles east of F o rt W orth 

(type locality).

T u rr ite l la  v e rte b ro id e s  MORTON 1834. STEPHENSON 1923, 9 6 , 366, 
pl. XCI, figs. 11-14.
V olutions rounded, su tu res im pressed; no tubercles; 5 main ribs 

above overlap, prom inent, equal, sm ooth; between each two of these 
are 3 sm aller ribs equally spaced, the cen tral one being heavier than  
those on e ither side of it.

N a v a r r o : N ear K aufm an (U.S.N.M. Cat. No. 21025).

T u rr ite l la  v ib ra y e a n a  D’ORBIGNY. BÔ SE 1910, 8 , 145 , pl. XXX, fig. 1 0 ; 
pl. XXXI, fig. 6.
U p p e r F r e d e r ic k sb u rg  (subd. 1, w ith Exogyra texana) : E l Paso, 

Sm elter, a t  Southern Pacific Railway bridge across the Rio Grande.

T u rr ite lla  w ash ite n sis  ELLISOR 1 918 , 16, 9 , p l. I ,  f ig s .  5—6.

B a s a l  B u d a : N ear A ustin, Onion Creek (type locality).

T u rr ite lla  w h itn ey i ELLISOR 1 9 1 8 , 8 , p l. I, f ig s .  3 —4.

B u d a : A ustin, Shoal Creek (type locality ).

T u rr ite l la  w in ch elli SHUMARD 1862, 9 0 , 196.
V olutions gen tly  convex, su tu res in m oderately  deep channel; 

ap e rtu re  subquadrate, longer than  wide. Volution has 3 m oder­
a te ly  prom inent, rounded, revolving carinae, 4 on last volution, 
w ith 1 or 2 fine, elevated, revolving lines in the interspaces. Spiral 
angle 16°; leng th  (of Shum ard’s type) 37 mm., w idth a t  base 11 mm. 

N a v a rr o : Corsicana and Chatfield P o in t (type localities).

T u r r ite l la  w o rth en sis  A D K IN S 1 9 2 0 , 1, 1 4 2 , p l. X ,  f ig . 4 2 .

Sides of volution inflated-rounded; bands subequal, those above 
the su tu re  tubercu late . Six equal, equally spaced revolving bands,
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w ith medium, num erous, equal tubercles; below overlap 2 ra th e r  
smooth bands; low er down, several fine bands.

B a s a l  W en o: T arran t County (Loc. 618 is type locality).

T u rr ite lla  sp . R o e m e r  1849 , 77 , 4 1 4 . R o e m e r  1852 , 78 , 3 9 .

A u stin  c h a lk ? :  Ford, New B raunfels.

M ES ALIA G r a y

Like Turritella, but apertu re  w ith shallow canal, and inner lip 
tw isted. No species reported  from  the Texan C retaceous; m ainly 
T ertiary .

GLAUCONIA G ie b e l

G la u c o n ia  b ra n n e r i H lL L  1893 , 5 5 , 3 4 , p l. V , f ig s . 1—7 (Vicarya) .
Length up to 2 inches; ta ll spire, su tures variably  im pressed; 

tubercles variable, 2 rows or none; ou ter lip w ith pronounced 
indentation  n ear su tu re ; inner lip reflected.

T r in ity  d iv isio n : A rkansas (types) ; Travis County, Texas.

N E R IN E ID A E  Z itte l

N ERINEA D e f r a n c e -

T urre ted  or pyram idal shells; apertu re  an terio rly  w ith short canal 
or shallow notch. Columella invariably, and inner and ou ter lips 
generally, w ith simple folds.

Sides of volutions convex
Volution w ith sharp, p ro jec ting  keel__________ ___N . c u ltr isp ira
Volution w ithout keel_____________________________N. p e llu c id a

Sides of volution concave
Volution en tirely  sm ooth__________ ___ _________  N. au st in e n s is
Volution has 2 revolving bands separated  by a depressed

line_______________________________________________ N. in c isa
Sides of volution stra igh t 

Volution en tire, 1 band
Volution sm ooth_______________________N. sch o tti; N. v o la n a
Volution with 2 rows of g ranules_______ __ _______ N . su b u la

Volution split into bands
Cast w ith 3 or 4 revolving bands____________________N . ac u s
C ast w ith 2 revolving bands

Bands subequal__ __ ______________________ N. sp. R o e m e r

Bands unequal_____________ ___ _..__N. te x a n a ; N . h ico r ien sis

22Dietrich, W., Gastropoda mesozoica, Fam. Nerineidae, Fossilium Catalogue, 
No. 31.
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N e rin e a  a c u s  ROEMER 1 849 , 77 , p . 4 1 2 . ROEMER 185 2 , 73 , 4 2 , p l. IV , 
fig. 10 a-b .
Small shell, subcylindrical (small apical ang le), volutions nearly  

straight-sided, w ith about 10 revolving ridges of two, roughly a lte r­
nate, sizes.

F r e d e r ic k sb u rg  (w ith Exogyra texana) : F redericksburg  (type lo­
cality) .

N e rin e a  au st in e n s is  ROEMER 1888 , 8 0 , 1 7 , p l . I , f ig . 8 . H lL L  1 893 , 52 , 
p . 3 6 .
M edium-sized shell; apical angle about 20°; volutions smooth, 

concave. A line of granules above suture. A pertu re oblique, w ith 
short an te rio r canal; 3 folds on inner lip, 1 on ou ter lip.

E d w a rd s : A ustin, 2 miles above m outh of B arton  Creek (type 
locality ).

G len  R o se : A ustin (M ount B onnell).

N e rin e a  c u ltr isp ira  ROEMER 1888 , 8 0 , 1 7 , p l. I ,  f ig . 9.

Tall, slender shell; middle of volution w ith single, acutely  pro­
jecting  keel; space between keel on ad jacen t volutions concave, w ith 
indistinct su ture in middle. A perture open, almost vertical, w ith short 
canal and simple lips.

E d w a rd s : A ustin, 2 miles above m outh of B arton  Creek (type 
locality ).

N e r in e a  h ico r ien sis  CRAGIN 189 3 , 21 , 2 2 5 , p l. X L II ,  f ig s .  6 - 7 .

Smooth cast; volution w ith 2 unequal spiral bands. C ragin’s 
plate X L I I ,  figure 7 shows some sim ilarity  to N. texana Roemer 1 852 , 
7 8 , pl. I V ? ,  fig. 7.

T r a v is  P e a k : Travis County, H ickory Creek (type locality).

N e rin e a  in c isa  G lEBEL 1 853 , 4 5 , p . 3 6 4 . ROEMER 1 8 5 2 , 7 8 , 4 1 , p l . IV , 
f ig . 8 .

Medium-sized, subcylindrical cast; smooth, concave volution w ith
2 subequal, revolving bands. Specimens w ith 10 volutions reach  a 
foo t in length.

T r in ity  d iv ision  ( ? ) :  U pper P edem ales R iver (type locality ). 
M edina County (with Orhitulina texana).

N e rin e a  p e llu c id a  CRAGIN 1 893 , 21 , 2 2 6 , p i . X L I I ,  f ig . 5.
Small conical shell (some lim onitic) ; volution convex, and con­

sists of two bands each w ith two rows of granules. Apical angle 
large fo r  the genus. A pertu re oblique, short an te rio r canal, two 
folds on columella, one on o u te r lip.

E d w a rd s : A ustin, Deep Eddy Bluff (type locality ).
D u ck  C re e k : N ear F o rt W orth.
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N e rin e a  sch o tti CONRAD 1 8 5 7 , 18, 1 5 8 , p l . XIV, f ig s .  3 a - b .

Large species, smooth, s tra ig h t sided, su tures slightly im pressed. 
F r e d e r ic k sb u rg : “N ear m outh of Pecos R iver” [Live Oak C reek?] 

(type locality ).

N e rin e a  su b u la  ROEMER 1 8 8 8 , 8 0 , 1 8 , p l. I, f ig . 1 0 .

Small shell, s tra igh t sided w ith 2 rows of granules, su ture im­
pressed. A pertu re oblique, narrow ed an terio rly  in a  canal posteriorly  
narrow ed; no folds on columella or ou ter lip.

E d w a rd s : A ustin, B arton Creek, 2 miles above m outh (type 
lo ca lity ).

N e rin e a  te x a n a  ROEMER 1852, 7 8 , 41, pl. IV, fig. 7.
Tall cast, nearly  stra igh t sided; volution w ith  2 unequal spiral 

bands. Colum ellar folds apparen tly  absent.
F r e d e r ic k sb u rg : Fredericksburg  (type locality) ; P edernales 

River.

N e rin e a  v o la n a  CRAGIN 1893, 2 1 , 226, p l. LXII, f ig . 8.
Tall conical shell, apparen tly  s tra ig h t sided, w ith 2 unequal lobes. 

O rnam entation  and ap e rtu re  unknown.
B u d a : San Gabriel River, 6 miles below Georgetown (type lo­

cality) .

N e rin e a  sp. ROEMER 1852, 78 , 41, pl. IV, fig. 9.
Cast w ith volutions nearly  s tra ig h t sided, 2 subequal bands. 
C re ta c e o u s : U pper Pedernales River (type locality).

C E R ÏT H IÏD A E  M enke 

CERITHIUM B r u g u ie r e

T urre ted  shells w ith  variable ornam entation ; apertu re  oblong 
ovate; w ith backw ardly curved an terio r canal; ou ter lip often  some­
w hat deflected; columella concave, frequen tly  w ith 1 or 2 folds.

Shell nearly  smooth except fo r grow th lines____ ____ ____C. p ro c to r i
Shell w ith spiral or rad ia l ornam entation

Spiral lines or ridges absen t; longitudinal ridges p resen t-----
__________________________________________ C. hilli and C. tex an u m

Spiral lines or ridges present
P rom inent longitudinal ribs p resent

Large species; about 10 longitudinal ridges___C . b o sq u e n se
Small species.

About 14 longitudinal ridges; 5 -7  spiral lines-C. sh u m ard i
A bout 8 longitudinal ridges; 4 spiral lines-----------------

__________________________________________ C. in te r lin e a tu m
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A bout 6 longitudinal ridges; 6-8 spiral lines
C . au st in e n sis

P rom inent longitudinal ribs absent 
Tall species ( 1 6 - 2 7  whorls)

Two tubercu late  spiral ridges.. 
Three-five spiral ridges______

__ C . s ta n to n i
C . tram ite n se

Lower species (about 9 whorls) ; 6-8 spiral ridges w ith
obscure granules C. o b lite ra to -g ra n o su m

C eritH ium  p ro c to r i CRAGIN 1893 , 2 1 , 2 2 2 , pl. XLII, figs. 1 1 - 1 2 .  

Species nearly  smooth except fo r  oblique grow th lines.
E d w a rd s : N orth  A ustin, Deep Eddy Bluff (type localities) ; Gil­

lespie (or Hood?) County.

C erith iu m  hilli W HITNEY 191 1 , 111 , 2 1 , p l. X ,  fig . 4.

Spiral angle about 1 9 ° ;  about 2 4  longitudinal costae; spiral 
lines fa in t or absent.

B u d a : A ustin (Shoal C reek). H olotype: U niversity  of Texas.

C e rith iu m  b o sq u e n se  SHUMARD 1 860 , 8 9 , p . 5 9 6 . CRAGIN 1 8 9 3 , 21 , 
2 2 0 , p i. X L II ,  f ig s .  9 - 1 0 .

Casts generally  found; large shell w ith several oblique, longitudinal 
ribs appearing  on upper angular m argin of volution as obscure nodes;
10-12 revolving lines.

C om an ch e  P e a k  an d  W aln u t: Central Texas.
W aln u t: Bosque Creek, Bosque County (type locality). 
C om an ch e  P e a k  ( “ Goodland” ) : N ear F o rt W orth.

C erith iu m  sh u m ard i W HITNEY 1 911 , 111 , 2 1 , p l. X ,  fig . 3.

Spiral angle 3 1 ° ;  about 1 4  costae traversed  by 5 - 7  heavy revolving 
lines; lower p a r t of volution lacks the costae.

B u d a : A ustin (Shoal Creek, B arton C reek). Types: U niversity  
of Texas.

C e rith iu m  in te rlin e a tu m  CRAGIN 1893 , 2 1 , p . 2 2 1 .

Small shell, 8 w horls; about 8 longitudinal ribs and 4 revolving 
lines.

W o od b in e : D enton County, T im ber Creek, 2 miles below Dallas- 
Lewisville road (type locality).

C erith iu m  ( ? )  a u st in e n se  ROEMER 1 888 , 8 0 , 1 6 , p l. I, f ig . 1 2 .

Shell w ith 6 longitudinal ribs crossed by abou t 6-8 subequal, 
revolving ridges. A pertu re posterio rly  rounded, an terio rly  con­
stric ted  into a narrow  canal. Both lips apparen tly  simple. Generic 
determ ination  uncertain .

E d w a r d s :  A ustin, B arton  Creek, about 2 miles above m outh (type 
lo ca lity ).
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C e rith iu m  sta n to n i W H ITNEY 191 1 , 111 , 2 0 , p l. X, f ig s .  1—2.

Spiral angle 16°; 2 rows of tubercles, an terio r ones larger.
B u d a : A ustin, Shoal Creek (type locality; types, U niversity  of 

T e x a s) .

C erith iu m  tra m ite n se  CRAGIN 1893 , 21 , p . 2 2 2 .

W ith 16-25 whorls, ornam ented w ith oblique grow th lines and 
w ith 3-5 raised  revolving lines, reduced in large specimens to one 
line ju s t below the suture.

W o o db in e : Denton County, T im ber Creek n ea r Lewisville (type 
lo ca lity ).

C erith iu m  (?) o b lite ra to -g ra n o su m  ROEMER 188 8 , 80 , p. 2 2 2 , pl. I, 
fig. 11.
Rounded volutions w ith 6-8 spiral rows of small granules, o ther­

wise appearing  smooth ; apertu re  oblique oval, an terio rly  rounded and 
entire, posteriorly  narrow ed; ou ter lip simple, inner lip reflected. 
Generic determ ination  ?

E d w a rd s : A ustin, B arton Creek, 2 miles above m outh (type lo­
cality) .

C e rith iu m  (?) tex an u m  SHATTUCK 1903, 86 , 32, p l. XIX, f ig s .  7—8.
No spiral o rnam entation ; several longitudinal ribs, each w ith a 

tubercle a t upper (posterior) end; shell w ith 6 or more whorls. 
B u d a : A ustin (Shoal Creek, Bouldin C reek), type localities.

T R IC H O T R O P ID A E  

TRICHOTROPIS B ro d er ip  a n d  S o w e r b y

T r ic h o tro p is  ( ? )  sh u m ard i CRAGIN 1893, 21 , 229, pi. XLII, fig. 13 
______________________________________________________P la te  II, fig u re  7

Cast; generic determ ination  probably incorrect.
C om an ch e P e a k : A t and 1.5 miles east of Benbrook (type lo­

calities) .

A P O R R H A ID A E  P h ilipp i

ANCHURA C o n r a d

T urre ted  shell w ith no posterior canal. O uter lip expanded w ith
1 or 2 narrow  or b lun tly  rounded term inal processes. Drepanochillis 
M e e k  has 1 slender, sickle-shaped process apically upturned ; Anchura 
s. s. has 2 processes, one apically unturned, the other tu rned  aw ay 
from  the spire, both being short and bluntly  rounded (in Texas 
species).
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Shell nearly  sm ooth; a single carinated , up tu rned  process.
A . m o d e sta

Shell w ith narrow , curved, subvertical ribs
W ing not distinctly  carinate A . m u d g e an a  

__A . k io w an aW ing carinate externally.

A n c h u ra  m u d g e an a  W H ITE 1879, 104 , 312-313, pl. V II, figs. 3 a—b.
A d k i n s  1920, 1, 139, pl. X, figs. 39-40.
Shell w ith vertical ribs; w ing not d istinctly  carinate, distally ex­

panded until ta lle r than  body whorl, term inally  narrowed to a bluntly  
rounded, outw ardly projecting , cen tral lobe abou t one-third the  
heigh t of body whorl.

W eno and P aw p aw : Denison (type locality) ; Gainesville.

A n c h u ra  m o d e sta  CRAGIN 1893, 21 , p. 218.
Shell nearly  sm ooth; w ing process up turned  (apically), carinate 

externally, proceeding from  basal tw o-thirds of expanded outer lip.
E a g le  F o r d : F our miles east of W hitesboro (type locality).

A n c h u ra  te x a n a  ( R o e m e r ) 1852, 78 , 39, p l. IV, figs. 11  a —b
(Scalaria). G a b b  1869, Pal. Calif., II, 261 (Chemnitzia). G a b b

1876, 4 3 , 298-299 (Anchura).
T urre ted  shell, 4 ֊f  volutions, spire tall, su tures im pressed, about

11 revolving, low ridges above the overlap (about every fo u rth  one 
m ore p rom inen t), and about 12 longitudinal swellings (6 on each 
s ide), discontinuous a t  su tures b u t in continuous longitudinal lines 
from  one volution to the next. Inner lip broadly reflected, ou ter lip 
apparen tly  simple, th in  (b roken?). A pertu re biconvex in outline, 
equally  narrow ed a t  an terio r and posterior ends; short an terio r canal 
(b roken?).

Gabb sta tes th a t Stoliczka exam ined Roem er’s original a t  
Bonn and considered it an im perfect specimen of Aporrhais. “The 
long, slender spire of the species in question is very like m any species 
of Anchura, but is wholly incompatible w ith Aporrhais.” ( G a b b .) 
Lack of inform ation concerning fea tu res  of the wing prevents plac­
ing it in the key, even to the subgenus.

A u stin  c h a lk ? : W aterfa ll of Guadalupe River below New B raun­
fels (type locality; “nicht se lten” ; 6 cotypes; type m ateria l a t  
U niversity  of B onn).

ANCHURA KIOW ANA C r a g in  1894, 23, p. 66; T w e n h o f e l  1924, 99,
53, pl. IX, figs. 2 -3 .
Less slender than  A. mudgeana and w ith few er whorls. W ing 

process carinate , narrow  and directed posteriorly, as in Drepanochi- 
lus.

C h am p io n  S h e ll B e d , and K io w a : Southern Kansas.
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ANCHURA M O N ILIFER A  G a b b  186 9 , G eol. S u r v .  Calif., Pal. II, 26 2 , 

pl. XXXV, fig. 7.
L onger and more slender than  A. mudgeana, apertu re  narrow er, 

and wing process more pointed.
F r e d e r ic k sb u rg  ( ? ) :  Arivechi, Sonora.

ANCHURA JO H N SO N I S t e p h e n s o n  1923, 96, 370, pl. XCII, figs. 
1, 4.
N a v a rro  equivalent: Snow Hill, N orth Carolina (type) ; Las Es- 

peranzas, Coahuila ( B ô s e  1928 , 10).

APORRHAIS D a  C o st a

Differs from  Anchura in having posterior canal; outer lip expanded 
o ften  covering penultim ate whorls, and dig itate or lobed.

Genus no t recorded from  Texas.

PTERO CERELLA  M e e k

Shell smooth, w ith angulated  carina near cen ter of volution; th ree  
or m ore leaf-like expansions of ou ter lip.
P te ro c e re lla  t ip p a n a  (CONRAD) 1858. WADE 1926, 103 , 152, pl. L III, 

figs. 6-7.
Shell smooth w ith angu lar carina n ea r middle of volution; 6 

elongated, spreading leaf-like processes of ou te r lip, each centrally  
carinated  and 5 of these carinae continuous onto body whorl.

N a v a rr o : Chatfield.

S T R O M B ID A E  d ’O rb ign y  

HARPAGODES G i l l

Spire short, body whorl large. Canal long, reflected ; ou ter m argin 
produced into a num ber of tubular, spinous processes, the posterior- 
m ost of which rests  against the spire and extends nearly  to the apex.

H a rp a g o d e s  sh u m ard i (H lL L )  1889, 53 , p. 5, pl. II (Pterocera), 
S h a t t u c k  1903, 86, 32, pl. XXI.
Subfusiform , smooth, large shell w ith a w ing having about 5 

points, between which the m argin is indented.
B u d a : A ustin (Shoal Creek, Bouldin Creek) ; Buda (Onion 

C reek).

R O STELLA RIA L a m a r c k

Spire high, whorls smooth. A perture produced an terio rly  into a 
beak-like canal, and continued posteriorly  as a  narrow  channel re s t­
ing  on the spire (reaching tip  of spire in Hippo chr eues), O uter
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m argin with denticulate processes, notched an teriorly  (apparen tly  
en tire  in Texas species).

R o s te lla r ia  m o n op leu rop h ila  ROEMER 1888 , 80 , 1 6 , p l. I l l ,  f ig s .  3 a—b.

Typical Rostellaria, smooth, sutures obscure, posterior m argin  of 
lip covering penultim ate whorl.

E d w a rd s : A ustin, B arton Creek, 2 miles above m outh (type lo­
cality) .
R o ste lla r ia  ( ? )  te x a n a  CONRAD 1857 , 18, 1 5 8 , p l. X III, f ig s . 4 a—b.

N ot typical; su tures impressed, ou ter lip covers only la st w horl; 
casts.

F re d e r ic k sb u rg : Between Rio San Pedro and Rio Pecos (type 
locality) ; w idespread in C entral Texas.

R o s te lla r ia  ( ? )  co llin a  C o n r a d  1857 , 18, 1 5 7 , p l. X III, f ig s .  3 a—b.
N ot typical; su tu res impressed, spire p roportionately  ta lle r  and 

body whorl shorter than  in R. texana; casts.
F r e d e r ic k sb u rg : Between Rio San Pedro and Rio Pecos (type 

lo ca lity ).

R o s te lla r ia  ( ? )  su b fu s ifo rm is  (SHUM ARD) 1854 , 87 , 182 , p l. IV, f ig . 3
(Eulim a?).
Not typical; fusiform  shape; more inflated and su tures less in­

dented than  in R. texana; casts.
F r e d e r ic k sb u rg : “ Camp No. 4, Cross Timbers, Texas” (type lo­

cality) .

PUGN ELLU S C o n r a d

Spire short, body whorl large, both covered w ith calcareous de­
posit; ap ertu re  narrow , narrow ed posteriorly, broadened an terio rly ; 
ou ter lip simple, thickened, flared.

P u g n e llu s  d e n sa tu s  CONRAD 1860 . STEPHENSON 1923 , 96 , p. 3 7 4 . 
W a d e  1926 , 103 , 1 4 8 , p l. L I I ,  f ig s .  4 - 5 .

N a v a rr o : “Texas. ”

P u g n e llu s  sp . S t e p h e n s o n  1927 , 97 , p . 2 2 .

N a v a rr o : K aufm an County.

C Y P R A E ID A E  G ra y

CYPRAEA L i n n a e u s

C y p r e a  sp. S h a t t u c k  1903, 86, 33, pl. XXII.
Generic assignm ent uncertain .
B u d a : A ustin (Shoal C reek).
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B U C C IN ID A E  T ro sch e l

BUCCINOPSIS C o n r a d

B u c c in o p sis  p a rry i CONRAD 1857 , 18, 1 5 8 , p l. X III, f ig s .  5 a-b .
“ Sub-pyriform ; longitudinally  undulated  and ornam ented w ith 

rugose revolving lines; volutions flattened above; spire sca la rifo rm ; 
apertu re  large and patu lous.” Generic assignm ent uncertain . H i l l  
(1893, 55, 33, pl. VI, fig. 1) questionably re fe rs  to th is species a 
cast belonging to some other species.

C re ta c e o u s : “ Between Rio San Pedro and Rio Puercos.”

S A R G A N ID A E  S te p h e n so n  1923

“The colum ellar folds and the flattened spire are  the chief char­
acters which distinguish the fam ily  from  the Muricidae.”

SARGANA S t e p h e n s o n  1923

S a r g a n a  s ta n to n i (W ELLER) 1907. STEPHENSON 1923, 94 , 337, pi. 
XCIII, figs. 1-5. W a d e  1926, 103, 136, pl. XLVI, figs. 7-8.
N a v a rr o : N ear Chatfield (type locality; holotype U.S.N.M. Cat. 

No. 21070).

F U S I D A E  T y ro n

FU SU S L a m a r c k

Shell narrow , elongate; spire acum inate. A perture ovate; canal 
very* long, straigh t, open. O uter m argin thin, sometim es crenulate , 
and often  s tria te  w ith in; columella smooth.

F u su s  te x a n u s  SHATTUCK 1903 , 8 6 ,  3 3 , p l. XIX, f ig . 9 .

Short spire, body whorl p roportionately  longer, and apical angle 
g rea ter, than  in F . simondsi.

B u d a : A ustin (Shoal C reek ); Buda (Onion C reek).

F u su s  sim on d si W H ITNEY 1911, 1 11 , 22, p l. XI, f ig . 2.
Tall species, apical angle 25°; spire and body whorl abou t equal in 

length.
B u d a : A ustin (Shoal Creek) type ; U niversity of Texas.

F u su s  sp . S h a t t u c k  190 3 , 8 6 ,  3 4 , p l. XIX, f ig s .  1 0 - 1 1 .

Shell small, spire short, body whorl inflated, apertu re  oval (? ) . 
B u d a : A ustin (Shoal Creek, Bouldin Creek) ; Buda (Onion 

C reek ).
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V O L U T ID A E  T y ro n 23 

VOLUTILITH ES S w a in s o n

V o lu tilith e s  a u st in e n sis  W HITNEY 1911 , 111 , 2 2 , p l. XI, f ig . 1.

Small species, body w horl large; ap e rtu re  narrow  and elongated, 
canal long; columella w ith 3 plaits.

B u d a : A ustin, Shoal Creek (type locality; holotype, U niversity  
of T exas).

VOLUTOMORPHA G a b b

Volutomorpha differs from  Volutoderma “by its sculpture, by hav­
ing a single strong  p la it on the columella, and especially by the fac t 
th a t the ou ter surface in the adu lt is covered w ith a varnish-like 
enam el.”

V o lu to m o rp h a  r e t i fe r a  DALL 1 9 0 7 , 120 , 1 5 , t e x t  f ig s .  2 , 3.

“ Shell w ith 1 evident p la it in the adult, 2 in the early  stages, 
lagging behind the apertu re  and hardly  visible from  in f ro n t; 
penultim ate w horl w ith 1 8 - 2 1  rounded ribs, m ost prom inent a t  the 
shoulder, obsolete on the last half of the last whorl, but earlier extend­
ing weil tow ards the base, w ith subequal interspaces; posterior sinus 
of the ap e rtu re  deep, narrow , in the adu lt recurved (see figure 3 )>  
leaving a p rom inent ridge of callus in f ro n t of and close to the 
su ture, in fro n t of which the whorl is excavated, m arkedly so in the 
earlier whorls, and spirally  obsoletely s tr ia ted ; the re s t of the su r­
face w ith about 22 spiral, strap-like ridges, very eveniy disposed, 
prom inent bu t hardly  noduloud a t the intersections, fo rm ing  w ith 
the ribs a coarse, ra tn e r  reg u la r reticulum  ; spire snort, conic ; su ture 
appressed; the whole sheil in the iu ily  adult stage w ith a very th in  
coat of enam el; ou ter lip thin, expanded, slightly reflected, more or 
less denticulate a t the extrem e m argin. Lon. of snell 1 4 3  m m .; 
of apertu re , 1 0 3  m m .; max. diam., 4 4  mm.”

N a v a r r o : K aufm an (type locality; holotype U.S.N.M., 20996).

VOLUTODERMA G a b b  

V o lu to d e rm a  te x a n a  (CONRAD).

Rostellites texana C o n r a d  1856 , Proc. Phila. Acad. N at. Sci., V II, 
26 8 . C o n r a d  1857 , 18, 1 5 8 , pl. XIV, figs. 2 a-b .

Volutilithes navarroensis S h u m a r d  186 2 , 9 0 , 1 9 2 .
Volutoderma texana D a l l  1907, 120 , 20, tex t fig. 9. D a l l  1890, 

T rans. W agner F ree Inst., Vol. I l l ,  71-73.
Dali’s description follow s:
P illa r w ith 3 feeble p laits becom ing obsolete near the aper­

tu re  (the “num erous p la its” of Conrad being based on rem nan ts

23C o m p a r e  : Dall, 1907, 120.
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of the ex ternal spiral cords, and no t on the tru e  plaits) ; early  whorls 
w ith 8-10 rounded, axial riblets, obsolete on the last w horl; su ture 
appressed, the whorl in fron t of it fiattish, w ith no well-m arked 
shoulder, bu t more or less distinct axial w rinkling ju s t in fro n t of the 
su tu re; on the la s t whorl there are 15-17 prom inent, d istant, sharp  
sp iral ridges, w ithout nodulations, separated  by much wider slightly  
excavated axially s tria te  interspaces, in which occasional much finer 
in te rcalary  spirals sometimes appear; outer lip th in , in the adult a n ­
teriorly  expanded, slightly  reflected; the posterior sinus narrow , well 
m arked, close to the suture. Lon., 124 mm.; of aperture , 87 mm.; 
max. diam., 33 mm.

N a v a r r o : Eagle Pass (type locality; holotype U.S.N.M. No. 9886). 
K aufm an (U.S.N.M. No. 20992). W ebberville (U.S.N.M. No. 21183).

V o lu to d e rm a  p r o tr a c ta  D a l l  1907, 1 20 , 21, t e x t  fig . 10. W a d e  1926,
103 , 115, pl. XXXIX, fig. 4.
Shell very  elongate, thin, w ith 8 w horls; pillar straight, w ith

3 feeble p la its lagging behind the ap e rtu re ; on the early  whorls
7-8 rounded axial ribs, obsolete on the la te r  w horls; whorls slightly 
constricted  in f ro n t of the appressed su tu re ; su tu ral m argin w ith 
conspicuous im bricated scales and stria tion  axially directed, crossed 
by 3-5 fa in t spiral th reads; on the body of the la st whorl are 19-20 
sharp spiral ridges w ith much wider, som ew hat excavated in te r­
spaces; the spiral ridges are som etim es gently  undulated  b u t no t 
nodulous, and the re  are occasionally fa in t in te rcalary  spiral th reads; 
ou ter lip thin, slightly reflected ; posterio r sinus close to the edge 
of the su ture. Lon., 155 mm,; of spire above the first whorl, about 
40 m m .; max. diam., 36 mm.

N a v a rr o : K aufm an (cotype, U.S.N.M. No. 20992).

Subclass EUTHYNEURA 

O rder OPISTHOBRANCHIATA 

A C T A E O N ID A E  d ’O rb ign y  

CYLIND RITES F é r u s s a c

Cylindrical-ovoid shells w ith  short spire; columella w ith an te rio r 
fold.

C y lin d rite s  fo rm o su s  CRAGIN 1893 , 21 , 2 2 3 , p l. XLII, fig . 4 .

Medium-sized, rhom boid-elliptical shells; spire short, body cham ber 
ventricose; apertu re  crescentic w ith 2 an terio r, thin, high colum ellar 
folds.

U p p e r  W a ln u t: A bout 2.5 miles east of Benbrook (type locality).
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C y lin d rite s  w hitei W H ITNEY 1911 , 111 , 2 3 , p l. X, f ig . 8 .

Small shell, w ith prom inent grow th lines; spire short; apertu re  
n arrow ; columella w ith 1 fold.

B u d a : A ustin, Shoal Creek (type locality). Type: U niversity of 
Texas.

ACTAEONELLA d ’ O r b ig n y

Thick-shelled, inflated, smooth form s. Spire short; columella 
thickened anterio rly , w ith 3 sharp folds. M ainly in the Rudistid 
Facies.

A c ta e o n e lla  n. sp.
M ain  S t r e e t  equivalent ( “upper cap rock” ) : Pecos County, Sec. 

33, Blk. 24, U niversity  Land, Pecos County (U niversity Mesa, about
12 miles northeast of F o rt S tockton; type locality; holotype in Bu­
reau  of Economic Geology).

VOLVULINA S t o l ic z k a

Like Actaeonella, but w ith insunken spire.

V o lv u lin a  te x a n a  (ROEM ER) 1 849 , 77 , p . 4 1 1 . ROEMER 1 852 , 7 8 , 4 3 , 
p l . IV, f ig . 4  (Actaeonella).
Thick, subovate shell, w ith insunken spire; 3 colum ellar p la its; 

casts.
F r e d e r ic k sb u rg : N ear F redericksburg  (type locality ).

ACTEON M o n t f o r t  (Tornatella  L a m a r c k )

Oval th in  shells w ith conical sp ire; 1 colum ellar fold.

A cte o n  te x a n a  SHUMARD 1 8 6 2 , 90 , p . 1 9 4  (Tornatella).
Shell small (7  mm. long), thin, ovate; spire short, spiral angle 7 8 ° ,  

abou t 5 volutions, the last one large, ventricose. A perture narrow , 
subovate; ou ter lip sharp ; 1 oblique, tw isted colum ellar fold n ear 
middle of lip. Shell ornam ented w ith fine, sharply im pressed, punc­
ta te , revolving striae.

E a g le  F o rd  (?) : Lam ar County, on Red R iver (type locality ).

SO LIDULA F i s c h e r  d e  W a l d h e im

Ovate to elongate, thick shell w ith short, conical spire. Two 
colum ellar folds.

S o lid u la  r id d e lli SHUMARD 1 862 , 9 0 , p . 1 9 4 .

Small, thick, elongate-ovate shell, w ith  short, b lun t sp ire; o rna­
m ented w ith 9-10 revolving, puncta te  striae.

N a v a r r o : N avarro County (type locality ).



Handbook of Texas Cretaceous Fossils 197
R IN G IC U L ID A E  M eek

Colum ellar folds as in Actaeonidae, b u t lacking operculum ; m ostly 
subglobose shells; colum ellar border thick and calloused.

M any species sm ooth; ou ter lip g rea tly  th ickened............... R in g ic u la
Spirally grooved or p uncta te ; ou ter lip only slightly thickened; 

colum ellar border no t thick and calloused
Inside of ou ter lip sm ooth; inner lip w ith 1 fo ld___C in u lia  s. s .
Inside of thickened ou ter lip crena te ; inner lip with 2-4 

folds ___________________________________________ A v e lla n a

There are o ther subgenera of Cinulia, as: Ringinella w ith the 
columellar folds often split, and only 1 fold on the inner lip ; Eriptycha 
w ith inside of outer lip crenate, and folds of inner lip replaced by a 
broad, sometimes toothed ridge; Oligoptycha w ith very low spire, 
outer lip smooth inside, base of columella w ith a single prom inent 
plication.

CINULIA G r a y  

(Genotype: Auricula globulosa D e s h a y e s )

C in u lia  te x a n a  (SHUM ARD) 1860, 39 , p. 597 (Avellana?).
Shell small, globose, spire about one-fifth the to ta l length ; outer 

lip thickened; 22-25 revolving lines on body whorl.
F re d e r ic k sb u rg  (with Exogyra texana and Engonoceras pierde­

nale) : Bosque County, on Bosque River.

C in u lia  ta r r a n te n s is  CRAGIN 1893 , 21 , 2 2 3 , p l. X L I I ,  f ig s . 1 - 2 .

Small shell (12 mm. ta ll) , w ith 3 w horls; ornam ented w ith about 
20 revolving lines; ou ter lip thickened, no t covering penultim ate 
whorl; apertu re  crescentic, narrow ed posteriorly; 3 plicae on thick­
ened inner lip, 2 of them  median and 1 anterior.

U p p e r  W aln u t: Two and one-half miles east of Benbrook (type 
locality ).

C in u lia  w ash itae n sis  A d K IN S 1920, 1, 143, p l. X, f ig s . 33—37.
L arger than  C. tarrantensis, and w ith the outer lip thicker and 

covering p a rt of the spire, teeth of inner lip placed more anteriorly. 
W en o: Gainesville brickyards (type locality) ; Denison.

C in u lia  p e lle ti W H ITNEY 1911, 111 , 23, p l. X, figs. 9-11.
Small species, spire about one-sixth the height of shell; abou t 27 

revolving costellae, ou ter lip no t g rea tly  thickened, smooth w ithin, 
no t extended over spire; inner lip w ith 3 plications placed ra th e r 
anteriorly .

B u d a : A ustin (Barton Creek, type locality; types, U niversity о4 
T ex as).
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C in u lia  co n rad i W H ITNEY 1911 , 111 , 2 3 , p l. X, f ig s .  5 - 7 .

Small species, spire about one-eighth the height of shell; about 
14 revolving costellae; inner lip w ith 3 plications, 2 of them  
placed ra th e r posteriorly.

B u d a : A ustin (Shoal Creek, type locality; types, U niversity  of 
T ex a s) .

CINULIA RECTILABRUM  G a b b  1869, Geol. Surv. Calif., Pal. II, 
264-265, pl. XXXV, figs. 10-10 a.
C re ta c e o u s : S ierra de las Conchas, Arivechi, Sonora.

RINGICULA D e s h a y e s  

(G enotype: R. buccinea B r o c g h i ,  Miocene-Pliocene)

R in g ic u la  p u lch e lla  SHUMARD 1862, 90 , p. 192. STEPHENSON 1914, 9 4 , 
tables 2 and 8. W a d e  1926, 103 , 105, pl. XXXIV, figs. 10-11. 
Spire medium, body whorl large w ith abou t 16 revolving ridges; 

ap ertu re  narrow , crescentic; ou ter lip thickened, extended over spire, 
p licate w ith in ; inner lip calloused, w ith an terio rly  placed folds. 

N a v a rr o : Chatfield (type locality).

R in g ic u la  su b p e llu c id a  SHUMARD 1862, 90 , p. 193.
Shell small, smooth, spire elevated; ou ter lip thickened, prolonged 

tow ards spire, crenulated  w ithin; inner lip calloused, w ith  3 pli­
cations.

E a g le  F o r d : Lam ar County (bluffs of Red R iver).

R in g ic u la  a c u t isp ir a  SHUMARD 1862, 9 0 , p. 193.
Shell small, polished, tall, spire elevated; ou ter lip w ith narrow , 

reflected m arg in ; inner lip calloused, w ith 2 an te rio r plications. 
Is distinguished from  R. subjjellucida by “its g rea te r proportionate 
length, more acute spire, and by revolving lines of the body volution.” 

E a g le  F o r d : L am ar County (bluffs of Red R iver).

CYLICHNA

C y lic h n a  s t r ia te l la  SHUMARD 1862, 90 , 194.
Shell elongate-ovate, length tw ice the width, ap e rtu re  w ith  sub­

para lle l sides, narrow  above the middle, w ider below; surface m arked 
w ith  grow th lines and 56-60 distinct revolving striae which are  n a r­
row er than  the interspaces. Length 23 mm., w idth 12 mm.

N a v a rr o : N avarro County (type locality).

C y lic h n a  se c a lin a  SHUMARD 1862, 90 , 195.
Differs from  preceding species by its narrow , subcylindrical form , 

finer striae and sm aller size.
N a v a rr o : Corsicana (type locality ).
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C y lich n a m in u scu la  SHUMARD 1862, 9 0 , 195.

Shell very  small, narrow ly rounded below, sub truncate above, aper­
tu re  narrow , ou ter lip nearly  parallel w ith long- axis of shell. S urface 
w ith num erous fa in t striae. Length 4.5 mm., w idth 2.5 mm., w idth 
of apertu re  1 mm.

U p p e r  C re ta c e o u s  (Eagle Ford) : Lam ar County near Red R iver 
(type locality ).

Class CEPHALOPODA 
Sub-class TETRABRANCHIATA 

F our gills; no ink bag ; tentacles w ithout suckers.

Order N A U TILO ID EA  Zittel 

N A U T IL ID A E  O w en

CYMATOCERAS HYATT 1875, Genera Foss. Ceph. ; HYATT 1894 60, 553

Costae pass en tirely  across the venter. “In  the type species, these 
appear very  late in the ontogeny in the ephebic stage, where as in 
neocomense and other species the costations appear earlier in the 
ananeanic substage. The su tures have slight ven tra l lobes or saddles 
w ith deep la te ra l and dorsal lobes. There are annu lar lobes a t a very 
early  stage in some species.” G enotype: Nautilus pseudo-elegans 
d’Orbigny.

C y m a to c e ra s  tex an u m  (SHUM ARD) 1860, 8 8 , 590. SHATTUCK 1903, 
86 , 34, pl. XXIII, figs. 1-2 (Nautilus)____________ P la te  IV , fig u re  5

Species becomes ra th e r  la rge ; form  la terally  com pressed; flanks 
slightly convex; umbilicus m edian; apertu re  ta ll oval. The su tures 
tu rn  slightly forw ards from  the umbilicus, and a f te r  a short distance 
tu rn  sharply backw ard describing a sym m etrically rounded curve 
near middle of flank, thence gently  forw ard  to venter. Shell o rna­
m ented w ith num erous broad, flat, sigmoid ribs, w ith narrow , incised 
interspaces. Shum ard compares th is species w ith Nautilus pseudo- 
elegans d’Orbigny, the genotype of Cymatoceras.

E n tire  W a sh ita  D iv isio n ; F o rt W orth, Weno, Main S tree t: T ar­
ra n t County. B uda: A ustin  (Shoal C reek). W ashita lim estone 
(w ith Epiaster elegans and Ostrea subovata) : A ustin, and G ray­
son County (type localities).

C y m a to c e ra s  h illi (SH A TTU CK ) 1903, 86 , 35, p l. XXII, fig . 3 ;  
pl. XXIV, figs. 3-4 (Nautilus).

The septa are more widely separated on the venter, the whorls less 
ta ll, and the form  generally thicker, than  in Cymatoceras texanum, 
and the shell is smooth except for growth lines, while in C. texanum, 
it is ribbed. The su tures tu rn  forw ard  from  umbilicus for a short
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distance, then bend sharply back, describing an asym m etrical curve, 
thence gently forw ard w ith a broad gentle curve to the venter. Shell 
w ithout ornam entation except growth lines.

B u d a : A ustin, Shoal Creek (type locality; types in U. S. N a­
tional M useum ).

C y m a to c e ra s  e le g a n s  ( S o w e r b y ) R o e m e r  1852, 78 , 37 (Nautilus). 
H y a t t  1894, 60, 553, pl. X II, figs. 16-21; on p late has label 
“ Cym atoceras (N aut.) (sp. ? ). Texas.”

“The large size of the apical chamber is noticeable, and the g rea t 
distance a p a r t of the first su tures indicates the rapid  grow th of the 
young shell. This fac t is very in teresting  since here we also find 
a high degree of acceleration in other characters. Thus the dorsal 
fu rrow  appears in the ananepionic substage a t a considerable distance 
from  the gyroceran bend and continues a f te r  this, as is shown in 
F ig. 20 (H y a tt 1894, 60, pl. X II) , along the dorsum and is con­
tinuous w ith th a t of the paranepionic. The costations appear in the 
neanic stage.” (H y a tt) .

C y m a to c e ra s  s im p le x  (SOW ERBY) ROEMER 1852, 78 , 37 
(Nautilus). H y att 1894, 60, 554, pl. X II, fig. 28.

“The dorsal furrow  is present in this shell both in the metanepionic 
and the paranepionic substages.”

N a u tilu s  n. sp . H i l l  1889 , 5 2 , p . 2 1 . P r o b . — Cymatoceras hilli 
(S ha ttuck ).

B u d a : A ustin (Shoal C reek).

EUTREPHOCERAS HYATT 1894, 60, 555

“ This genus includes those form s like the type, Eutrephoceras 
Dekayi, which have globose ananepionic substages, increasing subse­
quently w ith g rea t rap id ity  in all the ir diam eters. The ana- and 
m etanepionic substages are highly tachygenic and these shells have 
very small, and often hardly  perceptible and much flattened, umbilical 
perforations. The siphuncles are subdorsan from  the apex through 
the nepionic stage in some species, in others th is position is not m ain­
tained, but the siphuncle is generally in la te r stages near the dorsum 
and in the ephebic stages it is dorsad of the center.

“The nepionic stage has longitudinal ridges and transverse bands, the 
form er disappearing in adults, which are smooth. The form  of the 
w horl in section is nephritic from  an early  age and changes but little 
throughout life.

“The sutures are almost stra igh t, having but slight ven tra l lobes, 
broad ven tro-la teral saddles, lobes on the umbilical zones and deep 
lobes in the zone of impression. There a re  no annu lar lobes a t any
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stage of development.” Genotype: 'Nautilus dekayi Morton. U pper 
Cretaceous.

E u tre p h o c e ra s  d e k a y i (M o r t o n ) 1833, Amer. Jour. S c i . ,Vol. X X X III, 
291, pl. V III, fig. 4 (Nautilus). H y a t t  1894, 60, 556, pl. X III, figs. 
4-8; pl. XIV, fig. 1. S t e p h e n s o n  1923, 96, 389, pl. XCVI, figs. 3-4. 
M e e k  1876, 70, 496, pl. XXVII, figs. 1 a-e .

“ Shell ra th e r  small, subglobose, the outerm ost volution enveloping 
the others. S u tures ra th e r  d istan tly  spaced, w ith a broad, gentle 
la te ra l lobe and an equally broad ven tra l lobe. In  form  and in the 
spacing of the su tures the specimen appears to agree fa irly  well 
w ith the type and w ith o ther specimens from  New Jersey, as these 
have been figured by several au thors.” (Stephenson.)

N a v a r r o : Terrell County, near K aufm an (U. S. N at. Mus. Cat. No. 
20963). N avarro County, near Chatfield (7571 and U. S. N at. Mus. 
Cat. No. 21109); near Corsicana (U. S. N at. Mus. Cat. No. 20873). 
H unt County: about 5 miles east of Greenville.

C L Y D O N A U T IL ID A E  H y a tt

Hercoglossa (Enclimatoceras) is known from  the Midway form ation 
in Texas; the only Texan species so fa r  described is E. vaughani 
G ardner. There has been some dispute over the age of the basal 
M idway: G. Scott 1926, 85, has claimed th a t i t  is of Danian age 
(which he considers as Cretaceous) though m ost w rite rs  consider i t  
Eocene.

Sub-Class DIBRANCHIATA 

O rder AMMONOIDEA Z ittel23*

The classification followed is generally  th a t of H yatt, w ith some 
la te r modifications and revisions in troduced by Spath and others.

23aGlossary of ammonite terminology:—Б’о гт  :—Inflated, whorls thick from  
side to side, flanks generally convex. Compressed, thin from side to side. Elevated, 
whorl taller than wide. Depressed, whorl wider from side to side than tall. Discoid, 
form biconvex in cross-section. Planospiral, coiled in one plane. Venter, outer edge 
of normal discoid ammonites, bears siphonal lobe and siphuncle. Dorsum, inner 
edge of volution. Flanks, the two sides of volution. Other form terms for irregu­
larly coiled ammonites : scaphitoid, hamitean, turrilitic, crioceran, baculitic, ptycho- 
ceran, and others, corresponding to the genera of the same names. Coiling : 
Involute, whorls overlapping over next inner whorls. Evolute, open-coiled, but coils 
in contact, with little or no overlap of whorl on next inner one. Gyral, whorls not 
in contact but forming regular spiral. Poly gyral, many whorls, with compara­
tively little overlap. Oligogyral, few whorls, with considerable overlap. Umbilicus:— 
Concentrumbilicate, umbilicus regularly increasing in diameter. Excentrumbilicate, 
umbilicus suddenly opening out, or narrowing. Umbilical ratio (u), width of 
umbilicus (i.e., width of all whorls except outer one) divided by the total diameter. 
Angustumbilicate, u =  8 to 17 per cent. Subangustumbilicate, u =  17 to 34 per cent 
Sublatumbilicate, u =  34 to 50 per cent. Latumbilicate, u =  50 to 66 per cent. 
Perlatumbilicate, ur=66+  per cent. Venter and ornamentation:—Carinate, venter
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Artificial Key to Texan Genera of Armnonites23b

A . Norm al discoid coiling (shell alm ost a planospiral coil) :
I. No carina

1. V enter convexly rounded in adu lt 
Ribs cross ven ter

Large inflated am m onites; coarse, sparse r i b s „ “ D e sm o c e ra s”  
Small am m onites; fine ribs

F lanks flattened (Texas species)__________ M a n te llic e ra s
Flanks convex

Ribs sigmoidal, mostly gently  curved.......................
.................................................................. D u fre n o y a ; P a ra h o p lite s
Ribs alm ost stra igh t

Long and short ribs in regu la r a lte rn a tio n .........
______________________________________  M e tac a ly c o c e ra s
Long and short ribs irregu larly  arranged , some
set a t angle to o thers___________________ S to lic z k a ia

Ribs do no t cross ven ter
a. Midline of ven ter smooth 

Form  inflated; ven ter rounded
Limonitic micromorphs (Texan species)

S uture com plicated_________K o ssm a te lla ; T e tra g o n ite s
Suture simplified

Ribs obscure or absent; tubercles absen t.........F lic k ia
Ribs or tubercles p resen t_________________ A d k in sia

M acromorphs
Large species; ribs obsolete______ ___ P a ra p a c h y d isc u s
Small species, ribbed ..................................... D o u v ille ic e ra s

Form  compressed, v en ter tru n ca ted  or excavated
V en ter excavated, bounded by nodes______ M e to ico ceras

with thin, elevated keel. Fastigate, venter merely sharpened. Arched, venter evenly 
rounded. Costate, strongly ribbed. Prorsiradiate, ribs or striate inclined forwards. 
Rusiradiate, inclined backwards. Sigmoid, slightly S-shaped. Sulcus, radial groove. 
Tuberculate, provided with tubercles. Spinate, tubercle high and conical. Nodate, 
tubercle low and blunt. Bullate, tubercle elongated transversely, i.e., radially. 
Clavate, tubercle elongated longitudinally., i.e., spirally. Size of shell :—Macromorphs, 
large to giant forms. Micromorphs, dwarf forms. Suture :—Lobe, inflection which 
points away from aperture. Saddle, inflection which points toward aperture. Lobule, 
small secondary incision, points away from aperture. Siphonal lobe, a symmetrical 
lobe, bifid in discoid forms on the siphuncle (middle of venter). Antisiphonal lobe, 
a symmetrical, frequently trifid, lobe lying on the dorsal mid-line. Lateral lobes and 
saddles lying on each flank between the venter and the dorsum. Adventive lobes, 
secondary lobes formed by subdivision of a primitive lobe in development stages 
of ammonite. I. U. L. E. nomenclature, a system of designating the primitive am­
monite lobes ( I =  internal, antisiphonal; U =  umbilical; L =  lateral; E =  external, 
siphonal), and their secondary derivatives.

For further details see BUCKMAN : Type Ammonites ; and SPATH, Mon. Gault 
A r a m .,  pt. I, 1923.

23bGenera printed in italics in this key have not yet been recorded from Texas.
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V enter narrow , no t bounded by nodes; form  discoid 
__________________________________________  P lacen ticeras

b. Mid-line of v en ter tubercu late
M id-ventral tubercle p rom inent a t  all stages_______
_________________________________________  A canthocera»
M id-ventral tubercle  reduced or absen t in adu lt

M icromorphs (Texan species)---------- Subm antelliceras
M acromorphs _________________________ Eucalycoceras

2. V en ter acute in some stages, no t carinate
G iant species (Texan fo rm s) ........................................Parapuzosia
Medium-sized form s

Saddles generally  undivided............................E ngonoceratidae
Saddles generally  divided

One adventive lobe in ex ternal saddle; saddles
sim pler ___________________________________Coahuilites

Two adventive lobes in ex ternal saddle.........Sphenodiscus
II. C arinate am m onites 

C arina nodose or serra te
Carina coarsely se rra te .................................................B arroisiceras
Carina w ith medium-sized serrations

Ribs fine, num erous......................................................P rionotropis
Ribs coarser, few er........................................................ Budaiceras

Carina entire
W horl elevated, compressed in cross-section 

Ribs w ith obscure or no tubercles
Size large; ribs num erous, curved______ Oxytropidoceras
Size m edium ; ribs few er, generally  straigh t-P rionocycIus 

Ribs tubercu la te
Three or m ore rows of tubercles

W horl very elevated, com pressed................M ortoniceras
W horl trapezoidal, ta ll; m ultiple rows of tubercles
..................................................................................... E lobiceras
W horl quadrate; 3 rows of tubercles____ P erv inquieria

One or two rows of tubercles
Ribs and tubercles very p ro jec ting ................Dipoloceras
Ribs not prom inent

Ribs sparse______________________________ Mammites
Ribs num erous ....................................... P rohysteroceras

W horl depressed
Keel depressed below shoulder tuberc les...... Neokentrocera?
Keel not depressed................................................... Pervinquieri*

B. “Phylogerontic” am monites (partly  uncoiled, or coiling not discoid t
1. Coiled or bent in one plane

No in itial coil; limbs straight, mainly ribbed
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Two limbs, one elbow
Limbs in contact; some species nearly  sm ooth.............
_______________________________ Ptychoceras ; Oxybeloceras
Limbs no t in contact; all ribbed (N ecom ian)____ Hamulina

Three limbs, two elbows
Limbs in contact, w ith deep impressed zone

S uture sim pler_____________________________Mastigoceras
S uture com plicated_______________________Diptychoceras

Limbs not in contact, ribbed; occasionally 4 limbs, 3
elbows __________________________________________Ham ites

P lanospiral coil; in itial volution in contact, la te r ones free 
Discoid portion small (usually not preserved)

An open coil, ribbed, usually tu b ercu la te .................. Crioceras
S tra igh t limb, oval in cross-section

L ateral lobes bifid ..............................Cyrtochilus; Baculites
L ateral lobes t r i f id __________________________Bochianites

An open coil followed by a stra igh t limb ending in a
hook (crosier) ; tubercled  or spined................................
-----------------------------------------------------Ancyloceras; Tonoceras

Discoid portion prom inent 
Shells ribbed

S u tu re complicated (ly toceran )_________ Macro scaphites
Suture sim pler (scaph itic )__________ Scaphites; Yezoites

Shells not ribbed; first lobe po in ted—.W orthoceras n. gen.
2. Coil o r inflections not in one plane 

Coil not a tig h t tu rrilitic  spire
Coil an open, regu lar sp ira l............................................ Helicoceras
S tra igh t or slightly curved limbs (like Hamites) bu t coil­
ing out of p lane..................................................................Anisoceras
Coiling erra tic , serpuloid_________________________Nipponites

Coil, a t least in in itial or cen tral portion, a tight, tu rrilitic  spire 
In itial portion a tigh t conical spire

Term inal (apertu ral) portion of shell uncoiled
L ater stage irregular, extended; siphon in middle of
volution ............................. ................. .................. Bostrychoceras
L ater stage a free limb, ending in hook______Heteroceras

Term inal portion no t uncoiled; siphon near overlap
------------------------------------------------C arthaganites; T urrilites

In itia l portion irreg u la r; cen tral (ephebic) portion a conical 
sp ire; term inal portion uncoiled (or else unknown)

Shell fa in tly  ribbed; 3 rows of tubercles; like Turrilites 
except th a t initially  is an extended lim b....W intonia n. gen. 
Shell ribbed

Three tubercles per rib ; gerontic stage like Ptycho­
ceras ------------------------------------------------„_____Helicancyclus
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T ight sp ira l; living cham ber up tu rned__________
_________________________________N o sto ce ra s ; E x ite lo c e ra s
Loose spiral (coils not in contact)

E arly  stage unknown; living chamber upturned
(retroversal) _________________________ Didymoceras
E arly  stage two stra igh t (ham itic) limbs; te r ­
minal stage unknown (possibly limbs extended 
s tra igh t) ____________________________ Emperoceras

L Y T O C E R A T ID A E

(1) KO SSM A TELLA JACOB 1907

Genotype: Ammonites agassizi P i c t e t .
K o ssm a te lla  sp . aff. m a ru t (STOLICZKA) A D K IN S 1920 , 1, 5 1 .
P a w p aw : N ear F o rt W orth. In  India, К . marut occurs in  the  

Lower U ta tu r  beds (A lbian).

(2) TETRAGONITES KOSSMAT

G enotype: Ammonites timotheanus P ic t e t  e t  R o u x .
No grooves________________________________ T . b ra z o e n sis  B o se
T angential grooves p resen t____________________ T . tim o th ean u s

T e tra g o n ite s  b ra z o e n sis  BÔ SE 1928 , 10, 2 0 3 , pl. I, f ig s .  2 —7.
Shell small (about 11 mm. d iam eter), smooth, angustum bilicate.
D el R io  c la y : M cLennan County (type locality ).

Tetragonites zacatecanus B o s e .
U p p e r  A lb ia n : Opal, Camacho (Z acatecas).

B A C U L IT ID A E

Shells s ta rtin g  w ith a close coil (small, usually  no t p reserved), 
and th e re a fte r  straigh t.

A perture directed  fo rw ards; lip w ith la te ra l sinuses directed 
backw ards; the pro jection  of its siphonal m argin s tra igh t 
and its antisiphonal m argin convex in outline; in te rio r 
w ithout regularly  disposed ridges____________________ B a c u lite s

A perture opening tow ards antisiphonal side; la tera l sinuses of 
lip excavated tow ards siphonal side; projection  of siphonal 
m argin of lip ab rup tly  arching over the apertu re , and an ti­
siphonal m argin of lip deeply sinuous instead of convex in 
outline; in te rio r with regularly  disposed ridges, leaving 
oblique constrictions on in te rnal casts_____________ C ry to c h ilu s
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BA CU LITES24 L a m a r c k

A perture directed forw ards, no t obstructed  by lip; antisiphonal 
m argin convex. G enotype: B. vertebralis Lam arck.

B a c u lite s  an n u la tu s  S h u m a r d  1856, Proc. Acad. N at. Sci. Phila., 
fo r  1854-1855, p. 265.

U p p e r  C re ta c e o u s : Dallas County (type locality) (probably E a g le  
F o r d ) .

B a c u lite s  a s p e r  MORTON 1834. ROEMER 1849, 77 , 416. ROEMER 
1852, 78 , 36, pl. II, figs. 2 a-d . M e e k  1876, 7 0 , 404, pl. XXXIX, 
figs. 10 a-d . L a s s w i t z  1904, 67 , p. 15.

Cross-section trapezoidal-oval, narrow ed ventrally . Casts la te ra lly  
w ith  strong, crescentic widely spaced swellings or short ridges; 
ven tra lly  w ith lines of grow th strongly  ben t tow ards apertu re .

A u stin  ch a lk : New B raunfels, falls of Guadalupe R iver; Cibolo 
Creek crossing of New B raunfels-San A ntonio road ; A ustin (T ravis 
H e ig h ts) .

B a c u lite s  an ce p s LAMARCK. ROEMER 1849, 77 , 416. ROEMER 1852, 
7 8 , 36, pl. II, figs. 3 a, d-g, no t figs. 3 b-c. M e e k  1876, 70 , 406. 
L a s s w i t z  1904, 67 , p. 15.

Casts w ith num erous la tera l crescentic swellings, sm aller, m ore 
closely spaced and more num erous than  in B. asper.

A u stin  c h a lk : New B raunfels, fa lls  of Guadalupe R iver; Cibolo 
Creek crossing of New B raunfels-San A ntonio road.

B a c u lite s  a sp e ro -an c e p s  LASSW ITZ 1904, 6 7 , 16, pl. I l l ,  figs. 
1 a-b . R o e m e r  1852, 7 8 , 36, pl. II, figs. 3 b -c  only. S p a t h  
1921, Cret. Ceph. Zululand, Ann. S . A fr. Mus., X II, pt. V II, no. 16, 
p. 259, pl. XXIV, figs 4֊4a.

Cross-section oval, b u t more com pressed ventrally . Young has 
form  of B. anceps w ith num erous nodes, adu lt stage has fewer, 
rounded nodes like В . asper. Coarse ribs are p resen t only la te ra lly  
and dorsally; on venter, lines of growth are sharp ly  convex tow ards 
the aperture .

A u stin  c h a lk : A ustin (type locality; 3 cotypes in U niversity  of 
B res lau ).

B a c u lite s  g ra c ilis  SHUMARD 1860, 89 , 596____ P la te  X X IV , fig u re  3
Shell slender, cross-section broadly  ovate to subcircu lar; some 

individuals nearly  smooth, b u t m ost have “m oderately  prominent..

21Baculites: Brown, A. P., 1891. On the young of Baculites com pressus Say. 
Acad. Nat. Sci. Phila., Proc. 1891, 159—160, and Nautilus, 5, 19—21* Brown, A. P. 
The development of the shell in the coiled stage of B aculites com presus Say. Аса о 
Nat. Sci. Phila., Proc., 1892, 136—141.

Meek: Inv. Pal. Mo.: 1876, 391-408, pi. 20, 33, 39.
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rounded costae which on the dorsum are distinct and arched tow ards 
the apertu re , and on the sides curve obliquely backw ards and down­
w ards to the ven tra l m argin, before reaching which they  become 
n early  obsolete” (Shum ard in terchanged “ dorsal” and “v en tra l” in 
th is  descrip tion).

E a g le  F o r d : Grayson County, Shawnee Creek (type locality). (?)

B a c u lite s  o v a tu s  S a y . M a r c o u  1853, Geol. M a p . U. S. and B rit­
ish Provinces (e tc .) , p. 46, pl. VII, fig. 5. B o y l e  1893, U. S . Geol. 
Surv. Bull. 102, p. 62.

C re ta c e o u s : Texas (Taylor m arl? ).

CYRTOCHILUS MEEK 187 6

Lip m argin on siphonal side arches over apertu re , and on an ti­
siphonal side is indented into a sinus. Genotype: B . b ac u lo id e s  
M antell.

C y rto ch ilu s  ( ? )  co m an ch en sis  (AD KIN S) 1920, 1, pl. II, 
figs. 20-22 (Baculites)_____ ______________________ P la te  X X , fig u re  9

Straight, tapering  fragm ents, cross-section ovate; low, transverse, 
evenly rounded, annu lar swellings, ta llest on v en ter and ven tra l 
half of sides, fa in t on dorsum. A perture unknown, generic assign­
m ent therefo re doubtful.

P aw p aw : About 4.5 miles south of F o rt W orth (type locality) ; 
elsewhere in T arran t County.

C y rto ch ilu s aff. b acu lo id es (MANTELL) BOSE 1928, 10, 2 10 , 
pl. I l l ,  figs. 1 1 - 1 4 ;  pl. IV, figs. 3 -1 1 .

Possibly identical w ith the preceding species.
D el R io : M cLennan County (num erous localities).

H A M IT ID A E  H y att

“ A  p r o v is io n a l  g r o u p  o f  u n c o ile d  s h e l l s  h a v in g  s in g le  c o s t a e  c r o s s ­
in g  th e  v e n t e r  u n in te r r u p te d ly , a n d  no t u b e r c le s  a t  a n y  s t a g e ”  
( H y a t t ) .  S e v e r a l  tu b e r c u la te  T e x a n  sp e c ie s , n o t y e t  c r i t ic a l ly  
s tu d ie d , a r e  in c lu d e d  h e r e .

HAMITES PARKINSON

Ribbed shells with 2 (rare ly  3 or 4) straigh t or somewhat curved 
limbs, recurved bu t no t in contact; su ture simple, w ith 2 la teral lobes 
(6 lobes in all). Limb fragm ents generally  found. G enotype: 
H. attenuatus Sowerby (fig. in D’Orbigny, Pal. F ranç., Terr, crét., 
Céph., pl. CXXXI, figs. 9-13) ; it lacks tubercles; some of the Texas 
species, currently  referred  to Hamites, are tuberculate, and upon 
fu rth e r  study, may be placed in other genera.
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Large species, calcareous preservation
Tubercles lacking

Ribs lacking_______________________________________ H . n ok on is
Ribs dissim ilar______ _____ _________________________ H. ad k in si

Tubercles p resen t
Tubercles of every th ird  or fo u rth  rib m ore p rom inent______

___________ __ _________________________________________H. frem o n ti
Tubercles equal, similar, on all ribs

Ribs oblique; cross-section oval_______ ___________ H . la r v a tu s
Ribs transverse

Cross-section subcircular______ ___________ H . co m an ch en sis
Cross-section hexagonal________________________ H. tan im a

D w arf species, m ainly lim onitic m icrom orphs
Cross-section ovate

Ribs prom inent, w ith tubercles__________ _____ _____ H . v a r ia n s
Ribs less prom inent, no tubercles; su tures m ore crow ded; 

shell diam eter increases rap id ly________________ H . p o ly se p tu s
Cross-section subcircular

Ribs f a in t____________ ___________________ H . sp . ( E a g le  F o r d )
Ribs p rom inen t_____________________________________ H . te n a w a

H a m ite s  a d k in si SCOTT 1928, J o u r .  P a l . ,  p l. II, figs. 10, 13.
M egalomorph, calcareous; two limbs preserved, p ractically  parallel, 

cross-section elongate oval; num erous, unequal, fine and coarse, non- 
tubercu la te  ribs.

M idd le  C om an ch e  P e a k : One mile w est of Valley Mills, Powers 
place (type locality).

H a m ite s  n ok on is ADKINS AND WlNTON 1920, 3, 39, pl. VI, 
figs. 5—6--------------------------------------------------------------P la te  XII, fig u re  2

S tra igh t fragm ents found ; ta ll oval cross-section; ribs straigh t, 
transverse, crowded, equal, and non-tuberculate .

B a s a l  D u ck  C re e k : O ne-half mile north  of Texas Christian U ni­
versity , F o rt W orth  (type locality; holotype in B ureau of Economic 
G eology).

H a m ite s  fre m o n ti MARCOU 1858, 68 , 36, pl. I, fig. 3. A D K IN S 
a n d  W i n t o n  1920, 3, 40, pl. VI, fig. 3. H i l l  1901, 57, pl. XXXV, 
fig. 3------------------------------------------------------------------- P la te  VI, fig u re  2

S tra igh t or hook-shaped fragm ents found; every th ird  or fourth  
rib bears a more prom inent pair of tubercles. The generic assign­
m ent of this species is uncerta in ; H y a t t  (1894, 60 , 577) suggests 
th a t it  may be the gerontic stage of Exiteloceras.

D u ck  C re e k : Grayson County, Preston (type locality; holotype 
B ritish Museum N atu ra l H istory, South Kensington, BM 12667; 
p laster replica in Bureau of Economic Geology). Denison; F o rt
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W orth ; n ea r W aco; F o rt S tockton; 17 miles n o rtheast of Alpine on 
the F o rt Stockton road. A w idespread and im portan t m arker of the 
basal Duck Creek form ation. K iam ic h i: Rare, N orth-C entral Texas, 
and F o rt Stockton region.

H am ite s  la r v a tu s  CONRAD 1 8 5 5 , 16, p. 2 6 5 . CONRAD 1 8 5 7 , 18, 
16 5 , pl. X X I , fig . 8.

F ragm en t nearly  s tra ig h t; ribs num erous, sim ilar, oblique, obso­
lete dorsally, w ith one tubercle on e ither side of the venter.

H orizon unknow n: Conrad repo rts  i t  from  Leon Springs [Pecos 
C ounty], and from  W hite River, A rkansas; D allas County (type 
locality).

Conrad1 s description.—H. larvatus. Ovate-oval, obliquely ribbed; 
back rounded, the opposite side trunca ted ; ribs obsolete on the back, 
prom inent and acute la terally , and increasing in elevation alternate ly  
tow ards the back, where they are truncated  and form  two series of 
salient angles or tubercles; interm ediate rib  nearly  equal in size, 
rounded on the subm argin of the back entire. A cast.

Locality: D allas County.
Horizon unknown (U pper Cretaceous?) : D allas County (type 

locality) ; Leon Springs, Pecos County; W hite River, A rkansas 
( C o n r a d ) .

H a m ite s  ro tu n d a tu s  CONRAD 1855, 16, p. 2 6 6 .
Conrad’s description.—H. rotundatus. Rounded, ribs d istan t, acute, 

the intervening spaces regu larly  and profoundly concave; back flat­
tened, w ith the ribs obsolete and th ree  ind istinct longitudinal lines. 
A cast.

Locality: D allas County.
Horizon unknown, possibly U pper Cretaceous.

H a m ite s  co m an ch en sis  A D K IN S AND W lNTON 1920, 3 , 38, pl. V I , 
fig . 1 0 _________________________________________________P la te  XII, fig u re  4

F ragm ents broadly curved; ribs only slightly oblique, sim ilar; 
cross-section nearly  circular, while th a t o f H. larvatus Conrad seems 
to  be oval.

B a s a l  D u ck  C re e k : A bout 5 miles southeast of F o rt W orth (type 
locality; holotype in B ureau of Economic Geology) ; w idespread in 
N orth-C entral Texas; near F o rt S tockton; S ierra de Tam aulipas, 
southern  Tam aulipas, Mexico.

H am ite s  tan im a  A D K IN S AND W lNTON 1920, 3 , 41 , pl. V I, figs. 1-2 .
Calcareous preservation ; shell prom inently  curved, cross-section 

subhexagonal, w ith distinct, ra th e r  d istan t ribs, obsolete over dor­
sum, bearing 3 rows of tubercles, one of them  on the ven tra l m id­
line; small secondary ribs are present.
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D u ck  C re e k : One-half mile north  of Texas Christian U niversity, 
F o rt W orth (type locality; holotype in B ureau of Economie Geol­
ogy).

H a m ite s  te n a w a  A D K IN S AND W lNTON 1920, 3 , 43 , p l. V I , 
fig . 4 ................................................................................................ P la te  X X , fig u re  14

M icromorph, w ith subcircular cross-section ; prom inent ribs, p rac­
tically  w ithout tubercles.

B a s a l  P aw p aw : northern  T a rran t County, near Blue Mound (type 
locality; holotype in B ureau of Economic Geology) ; 714 and other 
localities n ea r F o rt W orth. W en o: n ea r F o rt W orth (ra re ) .

H am ite s  v a r ia n s  SCOTT 1 9 2 4 , 84, 1 4 , p is .  I—III ; p l. IV, f ig s .  1 , 2 ,
4, 7, 9; pl. VII, figs. 3 -4 ; pis. I l l ;  pl. IX, figs. 1, 3 -5 , 7

...................................................................................................P la te  X I I ,  f ig u re  5
M icromorph, w ith oval cross-section and variable, generally  prom ­

inent, ribs and tubercles.
D u ck  C re e k  (m arl above Desmoceras zone) : Duck Creek type 

locality, about 2 У2 miles north  of Denison near Frisco track  (type 
locality ; types a t  Texas C hristian U niversity) ; F ink ; F o rt W orth  
region. The species is abundant a t m any localities.

H a m ite s  p o ly se p tu s  SCOTT 1 9 2 4 , 84, 1 7 , p l. IV, f ig s .  3 , 5—6, 8 ;  p i . 
IX, fig . 2 .

M icromorph, w ith oval cross-section and obscure ribs lacking 
tubercles; shell diam eter increases rapidly.

D u ck  C re e k  (m arl above Desmoceras zone) : Grayson County, 
Duck Creek type locality (type locality; types in Museum of Texas 
C hristian U niversity ).

H a m ite s  (?) sp.
M icromorph, stra igh t limb fragm en ts; ribs num erous, transverse, 

subequal, fa in t on venter, tubercles reduced.
E a g le  F o rd  (top of middle flag m em ber) : about 5 miles south­

west of Waco.

HELICOCERAS d ’ O r b ig n y

Shell an op-en, regu lar spiral; most species ribbed or (and) tu b e r­
culate. Genotype: H. annulatum d’Orbigny. Cretaceous.

H e lic o c e ra s  ( ? )  n a v a rro e n se  (SHUMARD) 1 8 6 2 , 90, 1 90 . H lLL
1889, 52, 23. H y a t t  1894, 60, 572. W a d e  1926, 103, 184, pl. LXI, 
figs. 8-11; pl. LX II, figs. 1-2.

Shell large, dex tra l and sin istral, composed of d istan t, free, 
convex volutions; last volution rounded, g radually  enlarging to 
within a short distance of the apertu re , w here it becomes suddenly
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expanded and flattened above and below; dorsum  ornam ented w ith 
two revolving series of prom inent nodes, one series situated  near the 
middle and the other near the base of the volution. On the an terio r 
th ird  of the volution the nodes are flattened, and the in ferio r ones 
p ro jec t obliquely downwards and forw ards. The nodes of one 
series usually a lte rn a te  w ith those of the other, bu t sometim es they  
are nearly  opposite. The surface is likewise m arked w ith prom inent, 
rounded, oblique annu lar costae, which are ind istinct on the ven tra l 
side, and frequen tly  b ifu rcate  a t the nodes.”

Total height of spire (estim ated), 150 mm., diam eter of base, 87 
mm., diam eter of last volution, near apertu re , 30 mm.

N a v a rr o : Chatfield P oin t (type locality ). Associated w ith 
Oxybeloceras texanum (S hum ard).

Heteroceras sp. (Escondido), see B o stry c h o c e ra s .

A N IS O C E R A T ID A E  H y a tt

“Two rows of tubercles on either side the median line of the ven ter; 
costae large and single, or im perfectly b ifurcate  and m ay cross the 
venter. . . The adult Anisoceras has a Helicoceran aspect, develops a 
long eccentric Toxoceras-like volution in the gerontic stage, and te r ­
m inates w ith a retroversal bend or crook.” (H yatt.)

A n isc o c e ra s  sp. a f f .  arm atu m  (SOWERBY). A D K IN S 1920, 1, p. 
69. S p a t h  1922, A n g o la ,  p . 151. S p a t h , A n n . T r a n s v .  M u s .,
1925, p . 190, p l. XXXIV, fig . 3; p l. XXXV, f ig s .  4 -5 ; p l. XXXVI.

Lim onitic micromorph, two la te ra l and two ven tro -la teral rows of 
tubercles.

B a s a l  P aw p aw : Locality 714, near F o rt W orth.

N O S T O C E R A T ID A E  H y a tt  1894, 6 0 , 568

An artificial group of A m erican Cretaceous am m onites w ith unsym- 
m etrical spirals in the ephebic stages, more or less prom inent costae, 
and two rows of tubercles on the venter. Extrem e gerontic stage 
o ften  retroversal, the re tu rn  being in some cases complete, so th a t 
the apertu re  is b rought close against the base of the spire.

The fam ily includes: Nostoceras, Didymoceras, Emperoceras, 
Exiteloceras, Bostrychoceras, Diplomoceras, Oxybeloceras and Neo- 
crioceras.

NOSTOCERAS HYATT

A tru e  tu rrilite  in the ephebic stage, w ith two rows of ven tra l 
tubercles; final stage of shell free, eccentric and recurved. Genotype: 
N. stantoni H y a tt (N avarro , Chatfield).
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N o sto c e ra s  s ta n to n i HYATT 1 8 9 4 , 60 , 570 .
N a v a rr o : Chatfield, N avarro County (type locality; types in  

U nited S tates N ational M useum ).

N o sto c e ra s  s ta n to n i v a r .  re tro su m  HYATT 1 894 , 60 , p . 5 7 0 .
N a v a rro : Chatfield, N avarro County (type locality; types in  

U nited S tates N ational M useum ).

N o sto c e ra s  s ta n to n i v a r .  p re m a tu ru m  HYATT 189 4 , 60 , p . 5 7 0 .
N a v a rr o : Chatfield, N avarro County (type locality; types in 

U nited S tates N ational M useum ).

N o sto c e ra s  s ta n to n i v a r .  a b e rra n s  HYATT 189 4 , 60 , 5 7 2 .
N a v a rr o : Chatfield, N avarro County (type locality; types in 

U nited S tates N ational M useum ).

N o sto c e ra s  h elic in u m  (SH U M A RD ).
Turrilites helicinus S h u m a r d  1862 , 90 , 1 9 1 .
Turrilites helicinus S h u m a r d . H i l l  1889 , 5 2 , p . 2 3 .
Nostoceras helicinum H y a t t  1894, 6 0 , p. 573.
N a v a r r o : Chatfield Point, and Corsicana (type localities).

EXITELOCERAS HYATT 1894, 60, p. 576

Young has single costae w ith two lines of tubercles. Ephebic stage 
helicoceran; gerontic stage w ith retroversal living chamber. Geno­
type : Ancyloceras jenneyi W h it f ie l d . U pper Cretaceous.

E x ite lo c e ra s  an g u la tu m  MEEK. HYATT 1 894 , 6 0 , p . 5 7 7 .
“ V ery prom inent, subacute, single costae reach ing  com pletely 

around the whorl, each costa having two tubercles on the ven ter 
w ith a slight depression on the prom inent costation between them .”

H orizon: uncertain . Locality: Elm Fork, Dallas County.

E x ite lo c e ra s  p a r ie n se  (C. A. W H IT E )_______ P la te  X X V I , fig u re  3
Helicoceras pariense W h i t e , U. S. Geol. Surv. W . 100th Mer. 

(W h e e l e r ) ,  Pal., 203, pl. XIX, fig. 2. M o r e m a n  1927, 73, 95, pl. XIV, 
f ig . 3. H y a t t  1894, 6 0 , p . 577.

E a g le  F o r d : Three miles northw est of M idlothian; n ear A ustin.

Exiteloceras fremonti (MARCOU). See H am ite s  fre m o n ti.

OXYBELOCERAS HYATT

H y a t t  1 9 0 0 , in Z ittel-E astm an Handbook, p. 588 . Genotype: Pty- 
choceras crassum  W h it f ie l d .



Handbook of Texas Cretaceous Fossils 213
O x y b e lo c e ra s  t e x a n u m  (SHUM ARD) 1862 .
Ptychoceras texanum S h u m a r d  1862 , 90, V III, 1 9 0 .
Ptychoceras texanus H i l l  1889 , 5 2 , p . 2 3 .
Ptychoceras texanum H y a t t  1845, 60, p. 580.
Two stra igh t, ribbed limbs, the sm aller one initially  free, bu t la te r 

closely appressed against the term inal la rger limb. Ribs (annu la r 
costae) w ider than  in tervening  spaces, slightly oblique, w ith a node 
on each side of venter. Gerontic umbilical perforation  la rger and 
w ider p roportionate ly  th an  in Oxy. crassum.

N a v a rr o : Chatfield Point, and Corsicana (type localities).

WINTONIA new genus

Turriliticones having initial stage extended, apparen tly  ham itean, 
and the body portion a tigh t tu rrilitic  spiral w ith th ree rows of 
tubercles lying on inconspicuous ribs. G enotype: Wintonia gray- 
sonensis n. sp.

W in to n ia  g ra y so n e n sis  Ո. gen., Ո. sp..........P la te  X X I I I ,  f ig u re s  7—9
Limonitic m icrom orph; small, tall, tight-spired tu rriliticone, ribbed 
and tubercu late  on body portion. In itia l portion (broken) con­
sists of an extended, smooth limb, grooved on the inner side, and 
septate. I t  passes into a tight, ribbed, tubercu la te  spiral w ith 
prom inently  convex sides, deep sutures, narrow , inconspicuous ribs 
and on the ribs th ree  rows of tubercles. The two upper rows of 
tubercles bound a p ro jecting  shelf which occupies the middle of the 
volution; below it  is a narrow , spiral depression, beneath  which a t 
the overlap there is a th ird  row of somewhat sm aller tubercles. 
A pertu re  unknown; broken portion suggests a typical Turrilites. 
Suture unknown.

The species somewhat resembles Hyphantoceras H y att,25 but th a t 
genus has two rows of tubercles, is mostly loosely coiled, and does not 
seem to have a ham itic in itia l stage. I t  has generally g rea te r re ­
semblance to form s included in the fam ily N ostoceratidae (H yatt, 
ibid., p. 558), which has one row of tubercles on each side of the 
venter, a ham itic in itial portion in some genera, and a retroversal 
term inal portion in some genera. I t  suggests Emperoceras in th is 
fea tu re  of a ham itic in itial portion, but differs in costation and in 
tuberculation. I ts  exact fam ily assignm ent aw aits better preserved 
m aterial.

G ra y so n : Denton County, Grayson bluff, east of Roanoke (type 
locality). Holotype and two figured individuals (of doubtful identi­
fication) in Museum of Texas C hristian  U niversity.

1>5Hyatt, in Zittel-Eastman, Textbook of Paleontology, London, 1900, p. 687. 
Genotype: H eteroceras reussianum  d'Orbigny, Schlüter, Ceph. ob. deutsch. Kr., pi. 
XXXII, fig. 13-21 ; pl. XXIII, fig. 1.
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BOSTRYCHOCERAS HYATT 19o0

Coils as a tu rrilitic  spire, w ith the apertu ra l end becoming free  and 
recurved; siphon in middle of volution. G enotype: B. polyplocum 
( R o e m e r ) .  Upper Cretaceous.

B o stry c l^ o ceras n. sp. aff. po ly p lo cu m  (RO EM ER)_____________________
______________________________________________ P la te  X X X V II , f ig u re s  1, 3

Large, fine-ribbed shell w ith term inal portion recurved; su ture no t 
seen.

E sco n d id o : N ear D’Hanis.

T U R R IL IT ID A E  M eek

Hyatt’s diagnosis ( H y a t t , in Z ittel-Eastm an, 1900, p. 587).— 
Turriliticones having more or less angulated volutions, w ith two rows 
of tubercles on either side of the median line of the venter. Shells 
close-coiled from the earliest stage, or w ith only a slight eccentric 
deviation in old age; often p artia lly  costate, and sometimes w ith only 
three rows of tubercles in older stages. A perture much elongated 
transversely, and contracted in extreme age of Turrilites by ingrow th 
of the rig h t side. Costae continuous across the venter or in terrup ted  
by a smooth zone, and either single or divided between the rows of 
tubercles. The fam ily includes Turrilites and Ostlingoceras.

TURRILITES LAMARCK

T urreted  shells w ith volutions com pletely in contact a t  both ends, 
and more or less angulated; siphon a t or near the line of overlap of 
volutions; three, or else four, rows of tubercles; ra re ly  ribbed.

Genotype: T. costatus L a m a r c k . Albian-Cenomanian; a few 
species in the U pper Cretaceous.

T u rr ilite s  b ra zo e n sis  ROEMER 1852, 78 , 37, pl. I l l ,  fig. 2. L a SSWITZ 
1904, 67 , 13, pl. II, fig. 2. H i l l  1901, 5 7 , pl. XXXVII, fig. 3 a. 
A d k i n s  a n d  W i n t o n  1920, 3, 45, pl. VII, figs. 14-15. B ô s e  1928, 10, 
199, pl. I, fig. 1________________________________ P la te  X X I , fig u re  10

L argest A m erican species of the genus; fou r rows of tubercles, 
two m aking a flat band which is separated  by a groove from  the 
o ther two.

M ain  S t r e e t  and G ra y so n : W est of Aquilla, Hill County, i.e., 
abou t 30 miles up the Brazos from  T orrey’s T rading House (type 
locality; holotype in Geological Museum, U niversity of Bonn) ; Cen­
tra l Texas from  Red R iver to San A ntonio; ra re  or unknow n in W est 
Texas.

T u rr il ite s  w y so g o rsk ii LASSWITZ 1904, 6 7 , 15, p l. I, fig . 5.
C alcareous p reservation ; fou r rows of tubercles nearly  equally 

strong  and equally spaced, m aking a  p rom inent tru n ca ted  band.
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Species has g rea t sim ilarities to T. bergeri as figured in d’Orbigny, 
Pal. franç., te rr . crét., Céph., pl. CXLIII, fig. 3.

B u d a : Shoal Creek, A ustin (two cotypes, U niversity of B reslau ).

T u rr il ite s  ro em eri W H ITNEY 1911, 111 , p. 24, pl. XII, fig. 203.
Calcareous p reservation ; conical species, apical angle 49°. F o u r 

rows of tubercles, th ree  of them  small and covered by overlap; one 
row large, in middle of volution.

B u d a : Shoal Creek, A ustin (holotype, U niversity  of T exas).

T u rr il ite s  w o rth en sis  A D K IN S AND W lNTON 1920 , 3, 4 4 , p l. VII, 
f ig s .  1 0 , 1 1 , 1 3 ______________________________________ P la te  X X I , fig u re  1

Limonitic m icrom orphs; volution rounded, four rows of tubercles 
on flank and base of the last volution, one row being dim inutive; 
a broad space above the superior row of tubercles and below the 
overlap.

P aw p aw : Locality 714, near F o rt W orth (type locality; holotype 
in Bureau of Economic Geology). G ray son -D e l R io : Grayson, T ar­
ran t, and McLennan counties.

T u rr ilite s  b o sq u e n sis  A D KINS 1920 , 1, 7 6 , p l. I l l ,  f ig s . 3 , 7. SCOTT
1 9 2 6 , 85, 1 4 7 , p l. I l l ,  f ig s . 5 -6 . B ô s e  1928 , 10, p . 2 0 6 , p l. I, f ig s .
8 -2 3 ; pl. II, figs. 2 -18 ; pl. I l l ,  figs. 4 -10 ; pl. IV, figs. 1 - 2 ___________
___________________________________________________ P la te  X X I II ,  figu re  12

Limonitic m icrom orphs; fo u r rows of prom inent tubercles, of 
which the row nearest the umbilicus is small; the o ther th ree rows 
form  a prom inent p ro jecting  trunca ted  band with angu lar shoulders. 
The species has some resem blance to T. acutus Passy, which however 
has th ree rows of tubercles.

D el R io -G ray  son : M cLennan County (type locality) ; Bell County. 
Holotype in Bureau of Economic Geology.

T u rr ilite s  p e ram p lu s LASSWITZ 1904, 67 , 14, p l. II, f ig s . 1 a —b.
Conical species with wide apical angle; th ree (?) rows of tu ­

bercles; calcareous preservation.
A u stin  C h alk : A ustin (two cotypes in Museum, U niversity  of 

B res lau ).

T u rr ilite s  Ո. sp . a f f .  c o sta tu s  LAMARCK_________P la te  X X IV , fig u re  7
Middle F lag  Member of E a g le  F o rd : Bell County.

T u rr ilite s  Ո. sp . a f f . d esn o y ersi D’ ORBIGNY_____P la te  X X IV , fig u re  6
Middle F lag  Member of E a g le  F o r d : Bell County.

Turrilites hilli W in t o n  a n d  S co tt  1922, Univ. Texas Bull. 2229, 
p. 27 (nomen nudum).

P aw p aw : Johnson County.
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T u rr il ite s  sp le n d id u s SHUMARD 1862 , 90, 1 9 1 . H lL L  1 8 8 9 , 52, p . 2 3 .
Spire sin istral or dextral, very  much elevated, apical angle 2 3 ° ,  

volutions about 10, strongly  rounded, su ture deeply excavated; 
apertu re  subcircular. Surface w ith simple or b ifu rcated  ribs, 2 4 —2 8  
on last volution, oblique on whorl, n ea r su tu re bend fo rw ards; each 
rib  has two small elongated tubercles, one n ea r in ferio r edge and 
one near middle. Length 4 2  m m.; diam eter of last volution 1 4  mm.

N a v a rr o : Chatfield Point, and n ea r Corsicana (type localities).

T u rr il ite s  irr id e n s  SCHLÜTER 1887 , 83 .
E a g le  F o r d ?  ( H i l l ) : A u s t in .

T u rr il ite s  tr id e n s SCHLÜTER 1 8 8 7 , 83 .
E a g le  F o r d ?  ( H i l l ) : L o c a l i t y  u n c e r ta in .

T u r r i l i t e s  v a r ia n s  SCHLÜTER 1887 , 8 3 .
E a g le  F o r d ?  ( H i l l ) : A u s t in .

C a r th a g a n ite s  ( ? )  sp.
B u d a : A ustin.

ANCYLOCERATIDAE H y a tt  1900, emend. W h iteh ou se  1925

“ Includes only such form s usually  assigned to Ancyloceras 
Crioceras, etc., as have th ree rows of tubercles on either side of the 
la rg e r costae. Between the la tte r  are sm aller costations w ithout 
tubercles. Costae sometimes in te rrup ted  across the ven ter by a 
smooth zone.” ( H y a t t , in Z ittel-E astm an, 1900, p. 587.)

ANCYLOCERAS D’ORBIGNY

G enotype: Ճ. dilatatum  d ’O r b ig n y .
A n c y lo c e ra s  b e n d ire i A D K IN S 1 9 2 0 , 1 , 7 0 , p l .  II, f ig . 1 .
Coiled portion  unknow n; fragm en ts consist of m ost of long limb 

and of hook connected w ith sho rter thick limb. Superficially re ­
sembles A. matheronianum d’Orbigny, but differs in having only two 
rows of spines on each side, m id-lateral and sub-ventral, instead of 
three, and in details of suture.

W e n o : N ear F o rt W orth  (type locality ; holotype in  B ureau  of 
Econom ic Geology).

A n c y lo c e ra s  ( ? )  a n n u la tu m  SHUMARD 1860, 89 , 595. W H ITE 1883, 
106, 39, pi. X V III, fig. 10.

W hite’s figure shows a small ribbed am m onite of the shape 
of this genus; su tu re  unknow n; generic assignm ent uncertain .
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E a g le  F o r d : Shawnee Creek, Grayson C ounty (type locality ). 

Shawnee Creek, except perhaps a t the very  headw aters, does n o t 
contain Eagle Ford.

Ancyloceras (?) texanum H i l l  1889 , 53, p. 6, p l. I l l ,  a s  Crioceras 
(Ancyloceras) texanus.

A ccording to Hill (1889, 52, p. 21) H yatt considered th is  species 
to be identical w ith Lituites bickmoreanus Whitfield, a nautiloid 
species originally  found in the N iagara  limestone of W abash, Ind., 
and H ill fo r th a t reason w ithdrew  it from  the lis t of Cretaceous 
species. Length, 8 V2 inches; breadth, 6 inches; diam eter of la rgest 
end, 2 V2 inches.

Locality: Said to be near F o rt W ashita, B ryan County, Oklahoma.

Position uncertain :

F L I C K I D A E  new  fam ily

N on-carinate, smooth or fa in tly  ribbed, coiled am m onites w ith 
simplified sutures, having en tire  lobes and saddles. A lbian- 
Cenomanian.

Species smooth, ra th e r  flattened__________________________ F lic k ia
Ribbed or tubercu late , th icker volution__________________ A d k in s ia

FLICKIA P e r v i n q u ie r e

G enotype: Flickia simplex P e r v in q u ie r e .
F lic k ia  b o e se i A D K IN S 1920 , 1, 8 5 , p l. I , f ig s . 1—3. BÔ SE 1 928 , 10, 

p. 2 3 3 ___________________________________________ P la te  X X I , f ig u re s  5 —6
P a w p aw : South of Rio vista (type locality; holotype in B ureau 

of Economic Geology).

ADKINSIA B ô s e  1928, 10, 232

Genotype: Adkinsia adkinsi B o s e .
A d k in s ia  ad k in si BÔ SE 1928 , 10, p . 2 3 7 , pl. V III, f ig s . 3—14 .
S uture slightly angu lar; fa in t tubercles and ribs. “ I t  differs from  

all the o ther species th rough its com pressed form , its  narrow  um ­
bilicus, the very  inconspicuous ornam entation, and the outline of 
the su tu re .”

D el R io : M cLennan County. Locality 966, 4 .5  miles south of 
M cGregor (type locality; holotype in B ureau of Economic Geology).

A d k in s ia  s p a r s ic o s ta  BÔ SE 1928 , 10, p . 2 3 8 , p l. V III, f ig s .  1 5 —2 0 .
“ The narrow  ribs, which in a la te r  stage cross the ven ter, a re  no t 

found in any o ther species; the umbilicus is much w ider than  in 
A. adkinsi; the su ture is more rounded th an  th a t of most other species
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and the s tra ig h t bottom of the second la te ra l lobe is very character­
istic. The general form  of the shell is less inflated than  A. bosquensis 
or A. tuberculata, bu t much more so than  in A. adkinsi.”

D el R io : M cLennan County, locality 966 (type locality; holotype 
in B ureau of Economic Geology).

A d k in s ia  tu b e rc u la ta  BÔ SE 1928, 10, p. 240, pl. V III, f ig s .  21-26.
E x te rna l saddle and first la te ra l lobe narrow er than  in A. bosquen­

sis .
D el R io . M cLennan County, locality 964 (type locality ; holotype 

in B ureau of Economic Geology).

A d k in s ia  b o sq u e n sis  (A D K IN S)_______________ P la te  X X I I I ,  f ig u re  6
Flickia (?) bosquensis A d k i n s  1920, 1, 87, pl. I, fig. 4; pl. IV, fig.

11. BÔSE 1928, 10, p. 242, pl. IX, figs. 1-6.
“ Differs from  Ճ. tuberculata by its  more prom inent tubercles, its 

broad tr ia n g u la r ribs, lower ex ternal saddle and shallower lobes. 
I t  is much more d istinct from  all o ther species described here, in 
ornam entation  as well as in dimensions and su tu ra l elem ents.”

D el R io : M cLennan County, 5 miles w est of Waco (type locality; 
holotype in B ureau of Economic Geology) ; several o ther localities.

A d k in s ia  s e m ip lic a ta  BÔ SE 1928, 10, 246, p l. IX, f ig s .  7—12.
“ S u tu ral elem ents very  low, and appear much broader than  in  

o ther species. W ith the exception of the siphonal lobe and the 
ex ternal saddle, they  have a decidedly angu lar outline, which dis­
tinguishes the species from  all others. A. adkinsi has also ra th e r  
angu lar lobes and saddles bu t they  are asym m etrical, while in 
Ճ. tuberculata they are practically  sym m etrical.”

D el R io : M cLennan County, locality 966 (type locality; holotype 
in B ureau of Economic Geology).

Position uncertain:

WORTHOCERAS new genus

In itia l portion a p lanospiral coil, followed by a stra ig h t limb, 
which connects by a bend to a shorter and th icker s tra igh t limb sub­
parallel to the first b u t no t touching it. Ribs and tubercles reduced 
or absent. Su ture simplified. Genotype : Macro scaphites platy- 
dorsus Scott 1924.26

As figured by Scott, the su tu re of M. platydorsum has the quadrate  
siphonal lobe prom inently  divided by a simple saddle, the  lobule? 
being en tire ; first and second saddles equal, each b roader than

2CScott, Gayle, 1924. Some grerontic ammonites of the Duck Creek formation. 
Texas Chr. Univ. Quart., Vol. 1, No. 1, p. 18, pis. Y, VI ; pl. IX, fig. 6.
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siphonal lobe, and each subsym m etrically bifid b u t devoid of sec­
ondary incisions; first and second la te ra l lobes simple, h a lf  as wide 
as saddles; th ird  saddle undivided; antisiphonal lobe small, tr ia n g u la r, 
undivided. The su tu re of a re la ted  species, Worthoceras worthense, 
is here figured; the antisiphonal lobe of this species is trifid w ith an 
elongated central lobule.

F igure 1. S uture o f  Worthoceras worthense ( A d k i n s ) ,  cam era 
lucida drawing, X  15.

The simplification of the su ture recalls Mastigoceras Bôhm, which 
however has the shape of Diptychoceras Gabb (three stra igh t, 
appressed limbs, two elbows). The general form  of Worthoceras is 
th a t of Scaphites, Macroscaphites, or close-coiled Ancyloceras, but 
the su ture forbids reference to these genera. The simplified sutures 
of Mastigoceras and Worthoceras recall those of Flickia and AdJcinsia, 
themselves of unknown affinities, bu t differ generally in having the 
saddles divided.

W o rth o cera s p la ty d o rsu m  ( S c o t t ) 1924, 8 4 , 18, pis. V, V I; pl. IX, 
fig . 6 _________________________________ __________ P la te  X II , f ig u re s  1, 3

Small lim onitic m icrom orph; small coil; long limb enlarging ra th e r  
rapidly, sep tate  over half its length; hook and short limb th ick; 
dorsum fiat or even slightly excavated; ven ter rounded; ribs fa in t, 
p ractically  obsolete; no tubercles.

U p p e r D u ck  C re e k : Grayson County, on Duck Creek about 3 
miles north  of Denison (type locality; holotype in Museum of Texas 
C hristian U niversity ).

W o rth o ce ra s  w o rth en se  (A D K IN S) 1920, 1, 71, pl. II, figs. 23—26
(Hamulina). S c o tt  1924, 8 4 , pp. 18-19 (Macroscaphites)__________
___________________ __________ _________________ _______ P la te  X X , f ig u re  8

L arger and more slender than  the preceding species; the v en ter is 
more clearly m arked into longitudinal face ts ; the su tu re is more 
com plicated, particu larly  in the g rea te r  subdivision of the saddles. 
The coiled in itial portion  has no t been found, bu t there is a groove
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into which such a coil would fit; the form  and su ture make reference 
to this genus fa irly  certain . Limonitic micromorphs.

P a w p aw : Locality 714, Sycamore Creek near F o rt W orth (type 
locality) ; several o ther T arran t County localities.

S c a p h ite s  v e rm icu lu s SHUMARD 1860, 90, 594  (q. v.). The form  of 
th is  species strongly suggests Worthoceras, but in the absence of the 
su tu re  generic assignm ent rem ains impossible. Horizon: E a g le  F o rd .

M a c ro sc ap h ite s  sp. BÔ SE 1925, Inst. Geol. Mexico, Bol. 42, p. 129, 
P late IX, figures 23 -2 8 .

Silicified casts from  Opal and Camacho; su tu re lacking, and 
identification u ncerta in ; in form  they  resem ble Worthoceras. The 
same is tru e  of other ammonites w ith in itial coil, described in the same 
bulletin and referred  mostly to Ancyloceras.

Position uncertain :

S a y n e lla  h illi STANTON ms. in SCOTT 1926, 55, 37.
Ammonites walcotti H i l l  (n o t  S o w e r b y ) 1888, 51, II, 139, p l. I, 

figs. 1-1 a -1  b.
Neumayria walcotti H i l l  189 3 , 5 5 , 3 7 , pl. V III, f ig s .  1 - 3 .
Saynella hilli S t a n t o n . S co t t  192 6 , 8 5 , p . 3 4 .
T r in ity  D iv isio n : Travis County (Cow C reek).

D E S M O C E R A T ID A E  Z itte l

This group is in need of serious study, and the nam es here given 
will doubtless requ ire revision.

D e sm o ce ra s  ( ? )  b ra z o e n se  (SH U M A R D )__________ P la te  IX , fig u re  2
Ammonites brazoensis S h u m a r d  1860, 89, p. 594. A d k i n s  1927, 2, 

pl. VI, fig. 2 (Desmoceras).
Shum ard’s description leaves little doubt as to the identity  of th is  

species : his la rgest individual, in the S tate Geological Survey 
(Shum ard Survey) a t A ustin was 21 inches in diam eter and had 
10 or 11 broad ribs; he m entions th a t it is the la rgest species of 
am monite th a t he had seen in the Texas Cretaceous.

B a s a l  D u ck  C re e k : Shovel [Shoal?] Creek near A ustin ; F o rt 
W ashita; Grayson, F annin , and M cLennan counties (type localities); 
C entral and W est Texas.

D e sm o c e ra s  ( ? )  lae v ic an ic u la tu m  (R O EM ER )....... P la te  IX , f ig u re  1
Desmoceras laevicaniculatus R o e m e r , in  L a s s w i t z , 1904, 67, 16, 

pl. I l l ,  f ig . 2, te x t f ig . 3.
Desmoceras laevicaniculatum A d k i n s  1927, 2, pl. VI, fig. 1.
This species has nearly  sym m etrical (bifid) saddles, and sym­

m etrical trifid lobes, including the first la te ra l lobe. There a re
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abou t 12 rem ote low ribs, each of which has ju s t behind it  a shallow 
parallel groove.

D u ck  C re e k : A ustin (type locality; holotype, U niversity  of Bres­
lau) ; Grayson County; F o rt W ashita, Okla.; T a rra n t County; W aco; 
F o r t Stockton.

D e sm o ce ra s  ( ? )  m arc ian u m  SHUMARD 1854, 8 7 , 183, pl. IV, fig. 5
(Ammonites).

“ Shell compressed, no t carinated , w ith about 12 simple, p rom inent 
rounded ribs, which cross the dorsum and sides of the last volution 
obliquely, w ithout in te rru p tio n ; dorsum convex, whorls com pressed; 
surface smooth in the in tervals between the ribs; ap ertu re  longi­
tud inal, sub-oval.” Length of last whorl 22 mm., w idth of last 
whorl 9 mm., w idth of umbilicus 6 mm.

C re ta c e o u s : Cross-Timbers, Texas.
C r a g in  (2 3 , p. 55) records its horizon as Duck Creek and con­

siders it  identical w ith D. brazoense (2 3 , p. 54, fo o tn o te ). S h u m a r d ’s  
figure and description m ight re fe r  to the juvenile, strongly  ribbed 
form , which is w idespread in the basal Duck Creek of N orth-C entral 
Texas and northern  Trans-Pecos Texas. The rela tions of this form  
to o ther species are  as yet undeterm ined.

P a ra p a c h y d isc u s  Ո. sp . aff. c o llig a tu s  BlN KH O RST. BÔ SE 1928, 10, 
p. 305, pl. XV, fig. 11.

Large, involute, rounded volutions, ta lle r than  wide; low, d istan t, 
subequal ribs; v en ter grooved; su tu re complicated.

L o w er E sc o n d id o  (Lower M aestrichtian) : Progreso-S ta. Cruz 
road, Coahuila; ? near Eagle Pass.

N o w ak ite s  ( ? )  f la c c id ic o sta  ( R o e m e r ) 1852, 78 , 33 , pl. I, fig. 1 a-b .
D i e n e r  1925, Fossilium catalogue, P a rs  29 : Ammonoidea neocretacica, 
p. 113. S p a t h  1922, T rans. Roy. Soc. S. A fr. X, 124.

A u stin  C h a lk ? : W aterfa ll below New B raunfels (type locality ). 
L o w e r  S a n to n ia n  (middle A ustin chalk) : Arroyo Plano between 
L a L aja  and Loma Blanca, Coahuila ( B ô s e ) .

P a ra p a c h y d isc u s  s tr e c k e r i n. sp....... ......... .................. .. .................. .......
------------------------------P la te  X X X V , fig u re  1; p la te  X X X V I , f ig u re s  3 —4

Involute, whorls inflated, flanks som ewhat convex, ven tra l region 
sharp ly  convex, surface devoid of ribs or tubercles. In  cross-section 
the  whorl is elevated oval; about one-third of the height consists of 
overlap on the nex t inner volution. The g rea tes t thickness is n ea r 
the umbilical m argin of the whorl. The siphuncle, about 5 mm. in 
d iam eter, is p rom inent; the ven tra l mid-line is m arked by a shallow, 
narrow , straight-sided groove.

The best specimen, locality unknown, consists of the com pletely 
sep ta te  ou ter half-w horl of an am m onite of about 257 mm. d iam eter
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(B aylor U niversity  M useum ). The following table shows the change 
in proportions a t different diam eters:

D iam eter H 27 h th H /th h /H
mm. mm. mm. mm.
257 116 78 113 1.03 .67
232 114 74.5 104.5 1.1 .65
215 113 68 96 1.18 .60
197 90 (?) 64 90.5 1.0 (?) .71 (?)
183 88 (?) 61 85 + 1.0 (?) Л (?)

The same individual has the following proportions:
D iam eter _______________________________ 257 mm.
H eight of last w horl____________________ 116 mm. =  45 %
Thickness of last w horl__________________ 113 mm. =  44 %
Umbilicus (e s t.)_________________________ 45 mm. =  17.5%

The holotype, an ou ter fragm en t of a la rg e r am m onite o f an 
estim ated diam eter of about 275 mm., has the proportions:

D iam eter (est.) , 275 mm. ( ? ) ;  H =  120 mm. (e s t.) ; h =  80 mm.; 
th  =  125 mm.; H / th = ± .9 6 ;  h /H  =  ± .67 .

I t  thus appears tha t, w ith increasing diam eter, the p e r cen t of 
overlap of the whorl on the nex t inner one decreases slightly; the 
cross-section of the whorl also changes by becom ing less elevated 
w ith age, con trary  to certain  o ther species of the genus.

The su tu re  is nearly  straigh t, and is elaborately  dissected. 
Siphonal lobe deep, irregu larly  trifid a t tips, nearly  as long as first 
la te ra l lobe. F our la tera l lobes visible on flanks, others on umbilical 
wall, all sym m etrically trifid. F our bifid saddles on flank.

Spath has pointed out th a t the genus contains two subdivisions, 
one w ith the form  compressed and the ornam entation  reduced over 
the flanks bu t developed near the ven tra l m argins; the other w ith 
inflated volutions, and m ainly costate species. The Texan species 
belong to the la tte r  subdivision, but differs from  most described 
species apparently  in lacking costae. The individual figured has a 
few, barely  visible, raised, radial areas near the ven tra l borders, but 
erosion along the su tures has made a study of them  impossible; 
they m ay be obsolete ribs.

One species of the genus has been noted from  the Texan area : 
Parap achy dis eus sp. cfr. colligatus B inkhorst.28 I t  is more distinctly 
costate, and probably more elevated, than  the present species. A 
closely re la ted  species is P. n. sp. aff. colligatus S path29 from  the 
U pper Senonian, Umkwelane Hill, Zululand; the figured specimen 
(No. 5489) has a diam eter of 145 mm., umbilicus 20%, whorl thickness

2'Hr= total height of volution; h =  height of volution from ventral mid-line of
one whorl to that of next outer w horl; th =  greatest thickness of whorl.

28BÔSE 1928, 10, 305, pl. XV, fig. 1 1 ;  from the Escondido beds.
29SPATH 1921, Zululand, Ann. A fr. Mus., XII, pt. VII, No. 16, 226, pl. XXII,

figs. 1 a-b.
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60%, of the diam eter, about 25 costae on the outer w horl; it is thicker 
and more distinctly costate than  the Texan species. Parapachydiscus 
aff. ootacodensis Stoliczka30, which a t a diam eter of 150 mm. has a 
w horl-height of 50%, whorl-thickness of 45%, umbilicus of 19%, of 
the diam eter, differs from  the Texan species in becoming more com­
pressed w ith age, and in being thickest in the middle of the flank 
(Spath , Pondoland, pl. V II, fig. 6) ; K ossm at31 figures this species 
w ith scattered, sinuate ribs.

Parapachydiscus umtafunensis S path ,32 a smooth species of which 
two examples (C19434-5) have the dimensions (listed as above) 75 
mm.- .3 5 ֊.36-40  and 72.5 mm.-.34—.35-39, are much more evolute 
and widely umbilicate than  the present species. P. cricki and 
P. ganesa33 differ in being more widely umbilicate, and the form er in 
being thicker whorled.

A n acach o  ree f facies of Taylor: Texas Q uarry Com pany’s p it a t  
Cline (holotype) a better individual of diam eter 257 mm., exact 
locality unknown probably came from  the Upper Cretaceous in Hill 
or M cLennan County (Baylor U niversity M useum ).

P a ra p a c h y d isc u s  Ո . sp_______________________________P la te  X X X V II ,  f ig u re  7
Smooth, inflated species.
E sc o n d id o : M edina County.

P a ra p u z o s ia  b o se i SCOTT AND MOORE 1928 M s., pl. I, f ig s . 1-3 ; 
pi. II, fig . 2.

G iant species of discoidal U pper Cretaceous am monites.
A u stin  c h a lk : 24.7 miles from  Eagle Pass on the Del Rio road, 

long exposure in w est bank of creek w est of road (type lo ca lity ).

P a ra p u z o s ia  am e r ic a n a  SCOTT AND MOORE 1928 M s., p l. II, 
f ig s . 1 and 3.

A u stin  ch a lk : Same type locality as preceding species.

The genus in general differs from  Parapachydiscus in being more 
compressed laterally , in having w ider umbilicus, and in having remote 
curved ribs.

D IP O L C E R A T ID A E  S p a th

Ribs generally  prom inently  elevated, sigmoid or falcate ; keel 
low .................. ..................................... ...............................................D ip o lo ce ra s

Keel high; ribs prom inent, generally  sigmoid........ O x y tro p id o c e ra s
Keel m edium ; ribs low______ _____ ______________P ro h y ste ro c e ra s

30SPATH 1921, Zululand, p. 229 (footnote). SPATH 1922, Pondoland, Trans. 
Roy Soc. S. A fr., X, pt. I ll, 132, pl. VII, fig. 6.

81KOSSMAT 1895, Unt. Südind. Kr. Form, pl. XVI, figs. 1 a-b.
S2SPATH 1922, Pondoland, 133, pl. IX, figs. 4 a-b.
^KOSSMAT 1895, pl. XV, fig. 2 a-c (gan esa), 3 a-c (cricki).
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DIPOLOCERAS HYATT 1900

G e n o ty p e :  Ammonites cristatus D e l u c .

D ip o lo c e ra s  sp. aff. corn u tu m  (P lC T E T ). SCOTT 1928, Jour. Pal. 
pl. II, figs. 11-12, tex t fig. A-2. P i c t e t , in P i c t e t  a n d  R o u x  1847- 
1853, Mém. S o c . Phys. H ist. N at. de Genève, XI, 93, pl. V III, figs. 
6 a - c  (Ammonites). J a co b  Thèse, P aris. J a co b  1907. Trav. Lab. 
Univ. Grenoble, V III, pp. 326, 384. (Mortoniceras?). J a co b  Clan- 
sayes, p. 49. S t e il e r  1922, N. Jahrb ., Min. Geol. u. Pal., Beil.-Bd. 
X LVII, 309, tex t figs. 2-3 (Inflaticeras). S p a t h  1921, Ann. S . A fr. 
Mus. XII, pt, 7 (Dipoloceras). S p a t h  1921, Cret. Ceph. Zulul., 278. 
S p a t h  1923, G ault Ammonoidea, pt. 1, p. 4.

This species is very close to some cornutum-form s from  Europe. 
A t Folkestone, D. cornutum is lim ited to zones V -V II.

L o w er G o o d lan d : T arran t County, one mile northw est of Ben- 
brook (S co tt).

D ip o lo c e ra s  ta r r a n te n se  SCOTT 1 9 2 8 , Jour. Pal. pl. II, f ig s .  1 - 2 ,  
te x t f ig s . A2-A3.

G o o d lan d  of F o rt W orth region, 20 fee t below top ( =  Comanche 
Peak) : two miles north  of point where W hite Settlem ent road 
crosses T arran t-P a rk e r County line (type lo ca lity ).

D ip o lo c e ra s  c r is ta tu m  ( D e l u c ) ,  v a r .  SCOTT 1928, J o u r .  P a l . ,  p l. II, 
f ig s .  3-5, 8-9. d ’O r b ig n y  1842, P a l .  f r a n c . ,  t e r r .  c r é t . ,  C e p h ., V o l. I, 
298, p l. LXXXVIII, f ig s .  1-5 (Ammonites). P i c t e t ,  in  P i c t e t  a n d  
Roux 1847, M ém . S o c . P h y s . H i s t .  N a t .  d e  G e n è v e , XI, 90, p l. V III, 
f ig s .  2-5 (Ammonites). P e r v i n q u i è r e  1907, M ém . C a r t e  G éol. 
T u n is ie ,  C é p h ., p . 239 (Mortoniceras?) J a c o b  T h è s e ;  T r a v .  L a b .  
G eo l. U n iv . G re n o b le , 1907, V III, p p . 326, 384 (Mortonicera). J a c o b  
1905, Clansayes, p . 49. S p a t h  1921, A n n . S . A f r .  M u s ., X II, p t . 7, 
277, p l. XXV, f ig . 2; p l. XXVI, f ig . 6 (Dipoloceras). S p a t h  1922, 
T r a n s .  R o y a l  S o c . E d in b u r g ,  LU I, p t . 1, p . 97 (Dipoloceras). S p a t h  
1923, G a u l t  A m m o n o id e a , p t . 1, p . 4. S t i e l e r  1922, N . J a h r b . ,  B e i l . -  
Bd., X LV II, 301 (Inflaticeras).

Top of G o o d lan d : Crossing of Chara Creek and Pecan B ranch 
road, one mile northw est of Texas C hristian  U niversity, F o rt W orth; 
top of Goodland a t type locality of Dipoloceras tarrantense ; top of 
Goodland northw est of F o rt W orth near A rlington H eights car line. 
Zone V III of Folkestone.

D ip o lo c e ra s  fre d e r ic k sb u rg e n se  SCOTT 1928, Jour. P a l . ,  p l. I, 
figs. 1-4.

Top of G o o d lan d  of F o rt W orth  region: Two miles northw est of 
Texas C hristian U niversity a t the Nine-Mile dam on the Clear F ork  
of T rin ity  River (type locality) ; one mile northw est of Texas Chris­
tia n  U niversity  under bridge of Pecan Branch road over C hara Creek, 
in topm ost Goodland.
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Dipoloceras sp. indet. S c o tt  1928, Jour. Pal., pl. II, figs. 6-7. 
Goodland (n ea r the top) : Same locality as Diploceras tarrant- 

ense.

OXYTROPIDOCERAS STIELER 192034

Compressed ammonites, coiling polygyral, sublatum bilicate, ribs 
numerous, flexuous, elevated; carina tall. F irs t la te ra l saddle broad, 
and distinctly asym m etrical. Genotype : Ammonites roissyanum 
d ’Or b ig n y . A few  species are  known from  A frica, Europe and 
South America.
Ribs a lte rn a te ly  long and short; volution inflated

Ribs num erous, fine______________________________________ n. sp. 1
Ribs few er, coarse_____________________________bravoense (B ose)

All ribs of last volution reach um bilical border
Ribs m ore or less sigmoid, unbranched, the ir ven tra l ends bend 
forw ard tow ards the apertu re

V entra l ends of ribs w ith a swelling or node
Swelling broad, low; ribs fa in tly  sigmoid............................
____________________________________________k io w a n u m  (TW ENHOFEL)
Node prom inent, excavated tow ard ap e rtu re .......................
____________________________________________________ t r in i t e n s e  (G a BB)

V entra l ends of ribs lack swelling or node
Ribs num erous, p lainly sigm oid; volution ta ll___________
__________________________________________supani (LASSWITZ)
Ribs sparser; volution low er___________ ch ih u ah u en se  (B ose)

Some ribs of last volution branched
Ribs num erous, flattened; volution ta ll...................................
_______________________________________ a c u t o c a r in a t u m  (SHUM ARD)
Ribs less num erous; volution thickened................................
________________________________________ belknapi (MARCOU)

Range of genus: M idd le an d  U p p e r  A lb ian  in w estern Europe: 
Bed V III, Folkestone (zone of Dipoloceras cristatum) ; has been re ­
corded as low as Bed I I I ;  in A frica and South A m erica; in Texas, 
Comanche Peak to top of Kiamichi (i.e., U pper F redericksburg).

A m m o n ite s g e n ic u la tu s  CONRAD 1857, 18, 159, pi. 15, fig. 2 a—b. 
Judging  from  the figures alone th is species has some sim ilarity  to 

Oxy. belknapi (M arcou). Volution inflated, fa irly  ta ll (h / t  =  1.36), 
subangustum bilicate (u =  0.22-0.25), ribs numerous, strongly sigmoid 
unbranched, sim ilar, all s ta rtin g  from  umbilical border; no nodes. It 
is more inflated and has coarser and sparser ribs than  O. supani. The

84STIELER 1920, Uber sogenannten Mortoniceraten des Gault. Centr. f. Min., 
p. 346. STIELER 1922, Anomale Mündungen bei Inflaticeraten. N. Jahrb., Beil. 
Bd., XLVII, 309, 340-346. STIELER 1922, Uber Gault und Cenoman-Ammonitem 
aus dem Cenoman des Cap Blanc Nez. N. Jahrb., II, 1922, 19—44. SPATH 1922, 
Cret. Amm. Angola, p. 107 (Pseudophacoceras). SPATH 1921, Cret. Ceph. Zulul., 
p. 281 (Pseudophacoceras).
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type is not in the United S tates N ational Museum. Locality: “Leon 
Springs and Rio San Pedro.”

O x tro p id o c e ra s  a c u to c a r in a tu m  (SHUM ARD) 1854 , 87, 1 8 3 , p i. 
I l l ,  fig . 1 (Ammonites)_______ ___ ___________ ___ ____ P la te  V , fig u re  1

U ntil Shum ard’s type can be refigured and described, the identity 
of th is species will rem ain doubtful. The following is a description 
of a common Oxytropidoceras which is curren tly  referred  to Shu­
m ard ’s species :

Subangustum bilicate (u =  0.27-0.28?) ; flanks flattish, volution 
ra th e r  ta ll ( h / t= ?  2 .5); ta ll carina. Ribs branched or unbranched, 
m ainly unbranched on last volution, flexuous or sigmoid, flat-topped, 
w ith narrow  interspaces.

M idd le  an d  U p p e r  F r e d e r ic k sb u rg : W idespread in N orth-C entral, 
South-C entral, and Trans-Pecos Texas. Form s sim ilar to th is range 
a t least from  the Comanche Peak to the basal Kiamichi.

O x y tro p id o c e ra s  su p a n i (LASSW ITZ) 1 9 0 4 , 67, 2 2 , p l. IV, f ig . 3 .
(Sonneratia). A d k i n s  1927, 2, 39, 52, 55, pl. I l l ,  fig. 2_____________
_________________________________________________________P la te  IV , fig u re  2

Subangustum bilicate (u =  0.325), flanks slightly inflated, volution 
ra th e r  ta ll (h /t  =  2 .4 -2 .5 ) , carina ta ll; ribs m ainly unbranched on 
last volution, prom inently  sigmoid, sim ilar, narrow er than  in te r­
spaces; thickened a t ven tra l end, tops sharply rounded. B ranching is 
obsolescent a t about 162 mm. shell diam eter.

K iam ich i: Double M ountain (holotype, U niversity  of B reslau) ; 
Grayson County; Denton County; T a rra n t County; Round Rock; F o rt 
Stockton.

O x y tro p id o c e ra s  Ո. sp . 1 .
Subangustum bilicate (u =  0.28-0 .3 ), flanks slightly inflated, volu­

tion  ta ll (h / t  =  2 +  ) ; ribs num erous, fine, of a lte rna te  lengths, 
sigmoid, of equal thickness. Branching obsolescent a t about 175 
mm. shell diam eter.

K iam ic h i: U niversity  Mesa n ear F o rt S tockton (type locality ).

O x y tro p id o c e ra s  b e lk n ap i (MARCOU) 1858, 68 , 34, p l. II, f ig . 
1 a-b . (Ammonites)............ P la te  IV , fig u re  3; P la te  V II , f ig u re s  1, 4

Subangustum bilicate (u =  0.26-0.30, from  holotype), flanks inflated, 
volution ta ll (h /t  =  1.6, ho lo type); ribs m ainly prom inent, d istant, 
sigmoid, some on last volution a lte rna te , not much thickened a t 
ven tra l end, branching obsolescent a t about 175 mm. shell diam eter.

K iam ic h i: “ In the Cretaceous rocks near the tow n of P reston  
[Grayson County] Texas, in the bed of a little  creek flowing into 
the Red R iver” (Holotype, BM 12662, N atu ra l H istory Museum, 
South K ensington; cast in B ureau of Economic Geology) ; Duck 
Creek type locality, about 2.5 miles north  of Denison (abundant) ;
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one mile northw est of F o rt W ashita, B ryan County, Oklahoma 
(abundant) ; F o rt W orth; F o rt Stockton.

O x y tro p id o c e ra s  b ra v o e n se  (BÔSE) 1910, 8, 69, pl. I l l ,  fig. 6; pl. IV,
f ig s .  1-5 (Schloenbachia). A d k i n s  1927, 2, p p . 39, 52, 55_________
.................................................................................................................P la te  IV , fig u re  2

Subangustum bilicate-sublatum bilicate (u =  0.28—0.36?), volution 
an  inflated oval ( h / t= 1 .3 6 ) . Ribs narrow , round-topped, w idely 
spaced, curved forw ards bu t not sigmoid, of two lengths, of which 
one-third fail to reach umbilical m argin. B ranching obsolescent a t  
about ? 212 mm. shell diam eter.

U p p e r F r e d e r ic k sb u rg  an d  K iam ic h i: El Paso ( 8 ) ;  F o rt Stockton.

O x y tro p id o c e ra s  tr in ite n se  ( G a b b ) 1876. MARCOU 1858, 68 , 
35, pl. II, fig. 2 a-b . (Armnonites gibbonianus Lea) G a b b  1877, 
Proc. Ac. N at. Sci. Phila., p. 278 (Ammonites trinitensis) ; S t a n t o n

1897, Jour. Geol., V. 606 (Avwnonites trinitensis)_________________
______________ ____________________ P la te  IV , f ig u re  4 ; p la te  V , fig u re  3

Sublatum bilicate (u =  0 .3 4 -0 .3 6 ), section elongate oval (h /t  =  1.64, 
holotype), flanks inflated, carina tall, ribs sigmoid, narrow , elevated, 
round-topped, a t ven tra l end thickened into a node and excavated 
on side tow ard apertu re . This species is unique in having branched 
ribs up only to a small diam eter (38 mm.) ; th e re a fte r  the ribs are 
unbranched and all reach umbilical m argin.

C om an ch e  P e a k  to  K iam ic h i: “ In Cretaceous lim estone form ing 
the bed of the Elm Fork, one of the affluents of the T rin ity  River, 
Texas” (Holotype, BM 12665, British Museum N atural H istory, 
South K ensington; p laster replica in Bureau of Economic Geology) ; 
precise type locality uncertain  bu t probably in w estern Cooke or 
easte rn  M ontague County. F o rt W orth; Valley Mills; F o rt Stock­
to n ; Leander.

O x y tro p id o c e ra s  ch ih u ah u en se  (B Ô SE ) 1910, 8, 73, pl. V, figs. 3-4; 
pl. VII, figs. 3 -4 ; pl. V III, figs. 1-2. S c o tt  1926, 8 5 , pl. I, fig. 1; 
pl. II, f ig . 1 (? ) . A d k i n s  a n d  W i n t o n  1920, 3 , 32, pl. II, figs. 4-5 
(Schloenbachia belknapi). A d k i n s  1927, 2, pp. 39, 52, 55, pl. IV, fig. 5 
.............-..................................................................................................P la te  V I, f ig u re  5

Tall-ovate cross-section, thinned ven tra lly ; entire, subequal, fa in tly  
sigmoid ribs, sharp-topped and much narrow er than  the interspaces. 
Siphonal lobe relatively short, first la te ra l saddle broad, asym m etri­
cally divided.

This species has a g rea t sim ilarity  to Oxy. trinitense, so th a t only 
a special study will decide w hether it is synonymous. The sutures 
seem generally sim ilar, but differ in the relative lengths of the 
siphonal and the first la te ra l lobes: in O. trinitense the siphonal lobe 
is longer than  the first la teral, but in O. chihuahuense the siphonal
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lobe is shorter or a t most equal in length; O. chihuahuense has sparser 
ribs.

U p p e r F re d e r ic k sb u rg  division: Placer de Guadalupe, Chihuahua 
(type locality) ; near F o rt W orth, Leander, F o rt Stockton.

O x y tro p id o c e ra s  k iow an u m  (TWENHOFEL) 1924, 9 9 , 89, pl. IX ,
f ig . 1 (Schloenbachia). A d k i n s  1927 , 2 , p. 5 5 .

Umbilical ratio  unknown, flanks flattish, keel ta ll. Ribs curved, 
swollen a t ventral end, generally w ider than  interspaces, apparen tly  
unbranched and all reach umbilical border.

K iam ic h i: F o rt Stockton (U niversity M esa).

O x y tro p id o c era s  ? n. sp. 2. A d k i n s  1927, 2, pi. IV , fig. 4.
H as the general form  of O. trinitense but w ith the ribs ta lle r and 

sharper-topped and the ven tra l forw ard curva tu re and excavation 
more striking. Lobes narrow , quadrangular, saddles (particu larly  the 
first la tera l) very wide quadrangular and symm etrical. This species 
should possibly be placed in a different genus or subgenus from  
Oxytropidoceras,

F r e d e r ic k sb u rg  d iv isio n  and K iam ich i: F o rt Stockton, Leander.

PROHYSTEROCERAS S p a t h

P r o h y ste ro c e ra s  S p a t h  1921, Cret. Ceph. Zululand, 143, pl. I l l ,  fig. 
4 a -c ; S p a t h  1 9 2 2 , Cret. Amm. Angola, 1 0 4 -1 0 5 , 1 4 3 ; pl. I l l ,  figs. 
4 - 6 ;  S p a t h  1925, Ann. Transv. Mus. 187. Genotype: P. wordiei 
S p a t h , Angola, p. 153, pl. I l l ,  figs. 4-6 . Horizon: U pper Albian.

Sublatum bilicate, ta ll cross-section, somewhat quadrangu lar; keel 
rounded, m ainly ra th e r  low; ribs fiexuous or sigmoid, having umbilical 
nodes but no other tubercles. About 17 species and varieties are  
known from  Angola, Portuguese E ast A frica and A ustralia.

M icrom orph: um bilicus wide (u =  0 .4 2 )............. w en o en se  (A d k in s )
M acrom orphs: umbilicus narrow er (u =  0.32-0.37)

Lobes slender, pointed; saddles wide
Ribs sparse; large species............................a u st in e n se  (R o e m e r)
Ribs crowded; sm aller species___________b u rc k h a rd ti (B o s e )

Lobes wider, bifid______________________________ w hitei ( B o s e )

P ro h y ste ro c e ra s  au st in en se  (ROEMER), in LASSWITZ 1904, 67 , 24 ,
pl. V II , figs. 3 - 4 ________ ___ P la te  X I, fig u re  2 ; p la te  X I I ,  f ig u re  7
Tall cross-section (h / t  =  2 .0 ), flanks flat; subangustum bilicate 

(u =  0 .2 4 -0 .2 7 )  ; ribs scattered , sinuous, umbilical tubercles prom i­
nent. Lobes pointed, narrow er than  saddles.

D u ck  C re e k -F o rt  W o rth : A ustin  (Shoal Creek, and “ Gap- 
B ahneinschnitt” i.e., I.-G.N. Ry. cut on W est Sixth S treet, A ustin ), 
type localities; Denison; T a rra n t County; McLennan County; F o rt 
S tockton; K ent.
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P ro h y ste ro c e ra s  b u rc k h a rd ti (B Ô SE ) 1910 , 8 , 6 1 , p l. I , fig“S. 1 , 2 , 4 , 5 .

S p a t h  1922, Cret. Amm. Angola, 105, 146. W h i t e h o u s e  1925, 
Queensl., 222.
V olution tall, quadrangu lar ( h / t= 1 .5 2 ) ;  sublatum bilicate (u =

0.35); ribs numerous, sigmoid; lobes pointed, much narrow er than  
saddles.

D u ck  C re e k : Cerro de M uleros (type locality) : C entral Texas.

P ro h y ste ro c e ra s  w hitei (B Ô SE ) 1910, 8, 63, pl. I, figs. 6—9, p i. 
XLV I, figs. 6-8. S p a t h  1922, Cret. Amm. Angola, 105, 146.

Volution quadrangular, ta ll (h / t  =  1 .4 ); subangustum bilicate 
(u =  0.33) ; ribs num erous, somewhat sigmoid; lobes bifid narrow er 
than  saddles.

D u ck  C re e k : Cerro de M uleros (type locality) : C entral Texas.

P ro h y ste ro c e ra s  w en o en se  (A D K IN S) 1 9 2 0 , 1, 89 , p l. I, f ig . 14
(Schloenbachia). S p a t h  1926, Proc. Geol. Assoc., XXXVII, 424
(Prohysteroceras? wenoense)_____________________ P la te  X X , fig u re  13

Subquadrangular volution, ta ll (h / t  =  1.55), sublatum bilicate 
(u =  0.42) ; ribs numerous, flexuous, branched or a lternating , prom i­
nent umbilical tubercles. Limonite micromorph.

P a w p aw : Type locality: 7 2 3 , Glen Garden C ountry Club, near 
F o rt W orth; also loc. 71 4 , near F o rt W orth. H olotype: B ureau of 
Economic Geology.

P E R V IN Q U IE R ID A E  Spath, 1926, Geol. Mag., LX III, p. 79

Am m onites w ith generally  quadrangular cross-section, polygyral, 
sublatum bilicate (u =  .40-.45) ; ribs generally branched in some stages, 
frequen tly  bifurcated , bearing umbilical and ven tra l tubercles and in 
some groups1 a m edian tubercle; keel low, rounded; su ture w ith first 
la te ra l lobe ta ll and narrow , first la tera l saddle tall, subquadrate, and 
divided more nearly  sym m etrically than  in Oxytropidoceras.

O rnam entation  generally  2 (or 3) rows of nodes or tubercles 
Cross-section squarish or b roader than  tall, generally  depressed;
keel low, rounded, depressed below shoulder tubercles..................
........................................................................................................... N e o k e n tro c e ra s
Cross-section ra th e r  quadrangular, proportions variab le; keel
no t depressed.................. ...................................................... P e rv in q u ie r ia

O rnam entation generally  spiral rows of im brications or nodes; 
cross-section ta ll subrectangular to trapezoidal_________E lo b ic e ra e

PERVINQUIERIA J . B o h m  1910

J. B o h m  1910, Neues Jah rb ., pt. II, 152. (Genotype: Ammonites 
inflatus S o w e r b y , fig. S p a t h , Angola, p. 101, tex t fig. S p a t h  1921, 
Zululand, 284 (Subschloenbachia). S p a t h  1922, Cret. Amm. Angola,
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100, 113-132 (Subschloenbachia), 91, 160 (Inflaticeras). S t e il e r  1920, 
Centr. f. Min., 345-352, 392-400 (Inflaticeras).

Cross-section of volution rectangular, m ainly ta lle r  than  broad, in 
some species nearly  square or even broader than  ta ll; keel low, 
rounded; ribs fine or coarse, s tra ig h t or flexuous, m any branched in 
younger stages, m ainly unbranched in adult, w ith umbilical and 
ven tra l (ra re ly  also a median) tubercle. R ange: Kiamichi to Main 
S treet. Range outside Texas: U pper Albian (beds IX -X III of 
Folkestone).

The genus Schloenbachia N eum ayr 1875 as form erly understood 
in the Texan lite ra tu re  (i.e., in the broad sense, not restric ted  to the 
varians group) has been abandoned by most Cretaceous workers, and 
its Texan representatives placed in the genera Oxytropidoceras, Pro- 
hysteroceras, Neokentroceras, Elobiceras, and Pervinquieria. The 
last-nam ed genus is the most conspicuous ammonite group in the lower 
W ashita s tra ta , particu larly  in the Duck Creek beds.

I. Inner ribs coarse, widely spaced, m any of them b ifurcated ; outer
ribs distant, s tra ig h t; two nodes (umbilical and v e n tra l) .............
_____________________________ _____________________L eo n en sis  g rou p

II. Like preceding, bu t ribs trinodose..........................................grou p  2
III. Ribs fine, num erous (like kiliani), not distinctly trinodose.........

..............................................................................................................K ilian i group
IV. Like preceding, bu t ribs sparser and trinodose..................group 4

I. Group of Pervinquieria leonensis (C o n r a d )

P e rv in q u ie r ia  leo n en sis  (CONRAD).
Ammonites leonensis C o n r a d  1857, 18, 160, p l. XVI, f ig s .  2 a —b.
Pervinquieria leonensis ( C o n r a d ) ,  A d k i n s , 2, pl. V, fig. 4 (holo­

ty p e ). The holotype is a w eathered cast, 80 mm. in diam eter; ribs 
s tra ig h t, thick, all b ifurcated except the la st th ree ; umbilical and 
ven tra l nodes present. The specimen appears juvenile; su tures were 
not seen, it is uncertain  w hether any of the living chamber is p re­
served, but the ribbing would indicate th a t it is not. Typical low 
pervinquierian  keel. Differs from  P. nodosa in cross-section, and 
from  P. shumardi in having sparser ribs. Umbilicus wide (u = .4 4 ).

D u ck  C re e k : Leon Springs, Pecos County (type locality ). Holo­
ty p e : U nited S tates N ational Museum, No. 9878; p laste r replica in 
B ureau of Economic Geology (courtesy  of Dr. T. W. S tan ton ).

P e rv in q u ie r ia  n o d o sa  (B Ô SE ).
Schloenbachia nodosa, BÔ SE 1910, 8, 75, pl. V III, figs. 11-12; pl. IX, 

fig. 1-3. This species in costation somewhat resembles P. leonensis 
( C o n r a d ) but has a very characteristic  cross-section, as figured by 
Bôse, 8, pl. IX, fig. 4.

D u ck  C re e k : M onum ent Mtn., El Paso (type locality) ; Kent. 
Cotypes: Institu to  Geologico de Mexico.
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P e rv in q u ie r ia  sh u m ard i (MARCOU)_________________ P la te  X I , f ig u re  1

Ammonites shumardi M a r c o u  1857, 68, 33, pl. I, figs. 1—1 a. H y a t t , 
in H i l l  a n d  V a u g h a n  1898, 58 , p. 21. The holotype of 
P. shumardi preserves almost exactly one volution more than  the  
holotype of P. leonensis. A t the same diam eter, shumardi differs 
from  leonensis in having the bifurcated  ribs more numerous and finer, 
the umbilical nodes bullate instead of round, and the cross-section 
thicker.

D u ck  C re e k : Preston, Grayson County (type locality) ; Duck 
Creek, nea r Denison; K ent; F o rt S tockton; Tucum cari (H y a tt) . 
H olotype: B ritish  M useum N at. Hist., South K ensington, BM. 
12662; (replica in B ureau of Economic Geology).
P e rv in q u ie r ia  m ax im a  (LA SSW IT Z )_______________ P la te  X I I I ,  f ig u re  3

Schloenbachia leonensis v a r .  maxima L a s s w i t z  1904, 67 , 24, p l. VI, 
fig. 2, and tex t figure 5 (on page 24).

Schloenbachia leonensis H i l l  a n d  V a u g h a n  1 9 0 1 , 5 9 , p l. L V , f ig s .
2 a-b.

Schloenbachia sp. J. W i n t o n  a n d  A d k i n s  1920, 5 7 , pl. V, fig. 1.
Schloenbachia leonensis? A d k i n s  a n d  W i n t o n  1920, 3 , 34, p l. IV, 

figs. 4-5.
Schloenbachia leonensis W i n t o n  1925, 115 , pl. IV, fig. 2.
Schloenbachia leonensis B u l l a r d  1925, Okla. Geol. S u r v . ,  B u ll .  33, 

pl. XXII, fig. 1.
Schloenbachia leonensis B u l l a r d  1926, Okla. Geol. Surv., Bull. 39, 

pl. XXII, fig. 1.
Lassw itz’s description: “The la rgest individual already mentioned, 

whose dimensions are  listed in the table a t the end of th is group, 
form s a varie ty  [of leonensis Conrad]. I t  is more strongly evolute, 
as it  has a s trik ing  ex ternal resemblance to the large Ammonites 
bajuvaricus Redtenbacher (in G rossouvre), but differs from  it  in 
having the ribs plainly dichotomous even in the early  volutions. In  
this respect it is transitiona l to Schloenbachia (Gauthiericeras) 
austinensis Roemer.”

Volution relatively taller, ribs more numerous than  in P. leonensis 
Conrad; the degree of involution is about the same. Holotype: U ni­
versity  of B reslau; stated  to come from  the Em scher of Hood County, 
an erroneous designation. I t  is from  the Georgetown limestone, prob­
ably in South-Central Texas.

F o r t  W orth  lim esto n e , and upper D uck  C re e k  beds.

P e rv in q u ie r ia  w in ton i (A D K IN S )________________ .P l a t e  X IX , fig u re  5
Schloenbachia wintoni A d k i n s  1920, 1, 90, p l. I l l ,  figs. 8-11.
Schloenbachia wintoni A d k i n s . W i n t o n , 1 15 , p l. V , f ig . 4 .
This species has paired shoulder tubercles; it differs from  Neoken- 

troceras worthense in cross-section and ornam entation.
W eno, P a w p aw : Brickyards a t Gainesville (type locality) ; T ar­

ra n t County and elsewhere in N orth-C entral Texas.
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P e rv in q u ie r ia  Ո. s p ----------------- ------- ------ ---------- ֊  P la te  X II I ,  f ig u re s  1—2

Ribs thick, unbranched from  an early  stage.
D u ck  C re e k : F o rt S tockton; Bell County; F o rt W orth ; George­

town. Also in the F o rt W orth lim estone.

II. Group of Pervinquieria n. sp. 2

P e rv in q u ie r ia  Ո. sp. 2 ____________ _____________________P la te  X , figu re  2

Juvenile ribbing as in P. leonensis, coarse bifurcated ribs; adult 
and living cham ber having coarse, unbranched ribs w ith trinodose 
ornam entation.

D uck  C re e k : F o rt S tockton; C entral Texas.

P e rv in q u ie r ia  v e sp e rtin a  (MORTON) 1834, S y n . O rg . R e m . C re t . G ro u p  
U . S . ,  40 , p l. XVII, fig . 1. D ’Or b ig n y , P ro d r o m e  P a l . ,  II, 212. 
S h u m a r d  1854, 8 7 , 183. P e r v in q u ie r e  1907, É t . p a l .  tu n ., C ép h ., 
p . 227. M e e k  1876, 7 0 , 448  ( f o o t n o t e ) .  G r o sso u v r e  1903, R e ch . 
C r a ie  S u p .,  II, P a l . ,  p . 66. G a b b  I860 , 1 2 2 , p . 202 . G a b b  1861, 1 2 3 , 
p . 17. C r a g in  1893, 2 1 , 2 4 1 -2 4 2  ( a s  Schloenbachia leonensis v a r .  
equidistans). S t a n t o n , in  C r a g in  1905, 2 7 , p p . 30-31 (w ith  W a sh ­
i t a  f o s s i l s ) .

P. vespertinus and P. equidistans are evidently both Pervinquieria 
of the “trinodose” type, but neither description is sufficiently explicit 
to decide among the several Texan species of th a t general group. 
S h u m a r d  ( 8 7 ,  1 8 3 ) says of Amm. vesjjertinus th a t it  has “section sub- 
quadrangular; ribs prominent, each garnished with three nodules, the 
dorsal [ventral] one most prom inent; dorsal [ventral] m argin fu r ­
nished w ith a prom inent rounded carina.” “In the Cretaceous s tra ta  
near F o rt W ashita, specimens were found to m easure nearly  three 
feet in diam eter, and estimated to weigh upw ards of two hundred 
pounds.” He states th a t it is the la rgest Texan Cretaceous ammonite 
known to him. Dr. Stanton has examined the type ( P e r v in q u ie r e  
1907, op. cit., p. 227) and considers to be close to Amm. inflatus, 
the genotype of Pervinquieria, as the description and localities of oc­
currence indicate. C r a g in  mentions three features in his var. equi­
distans: the ammonite has the general proportions of the typical 
leonensis; the tubercles are spaced equidistantly; and the ventra l 
tubercle is particu larly  large and prominent, and gives to the venter 
a  decidedly squarish appearance.

L o w er W ash ita  (probably D u ck  C r e e k ) :  Plains of the Kiamesha, 
A rkansas (type locality) ; n ea r F o rt W ashita, northw estern  Bryan 
County, Oklahoma.
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III. Group of Pervinquieria kiliani ( L a s s w i t z )

P e rv in q u ie r ia  k ilian i (L A SSW IT Z )_______________ _____P la te  V , f ig u re  4
Schloenbachia kiliani L a s s w i t z  1 9 0 4 , 6 7 ,  2 5 , p l. VII, f ig . 1 , t e x t  

6.
Pervinquieria kiliani ( L a s s w i t z ) .  A d k i n s  1927, 2, pl. I l l ,  fig. 4 

(holotype).
D u ck  C re e k : “ Gap; B ahneinschnitt,” i.e., In ternational & G reat 

N orthern  Railw ay cut, W est S ixth S treet, A ustin  (type locality) ; 
Denison; F o rt W orth; K ent; F o rt Stockton; and num erous other 
localities. Holotype: Museum, U niversity  of Breslau.

P e rv in q u ie r ia  m in im a (LA SSW IT Z ).

Schloenbachia austinensis R o e m e r , v a r .  minima L a s s w i t z  1904, 6 7 , 
25, pl. VI, fig. 1.

F ine sigmoid ribs, flattened flank, ta ll subrectangular volution. 
D u ck  C re e k , and ? F o r t  W o rth : Shoal Creek and In terna tional & 

G reat N orthern  Railw ay cut, W est Sixth S treet, A ustin (type lo­
calities) ; F o rt W orth ; F o rt Stockton.

P e rv in q u ie r ia  sp. a f f .  o o ta to o re n s is  ( S t OLICZKA).

Small species, flattish flanks, ta ll, subrec tangu lar volution. The 
original species has prom inent falciform  ribs; the re  are o ther Texan 
species of the same proportions which have num erous fine ribs.

D u ck  C re e k , F o r t  W o rth : A t F o rt W orth ; B elton; F o rt Stockton.

P e rv in q u ie r ia  a g u i le ra e  (B O S E )__________ ___ _____P la te  X I I ,  f ig u re  6

Schloenbachia aguilerae B ô s e  1 923 , Inst. Geol. Mex., Bol. 42 , 16 7 , 
pl. XI, figs. 3 3 - 3 6 , 3 7 -4 0 , 4 2 - 4 4 .

Schloenbachia aff. inflata C a s t il l o  a n d  A g u il e r a  1895, C om . G eo l. 
Mex., B o l. 1, 18, p l. IX, fig. 1.

? Schloenbachia aff. inflata, W i n t o n  1925, 115 , pl. VI, fig. 2.
Ribs more prom inent and volution lower than  in ootatoorensis; 

W inton’s species like also P. minima, is more involute th an  either of 
the others.

D u ck  C re e k : F o rt Stockton.

P e rv in q u ie r ia  leo n en sis  (H lL L ) .

Schloenbachia leonensis H i l l  1901  (n o t  C o n r a d ) ,  5 7 , p l. XXXVI, 
f ig . 1 a .

This species m ay belong to the group of P. kiliani, or else to 
Prohysteroceras.

P e rv in q u ie r ia  Ո. sp. a f f .  o r ie n ta lis  KOSSMAT.

D u ck  C re e k : N ear F o rt Stockton.
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IV. Group of Pervinquieria n. sp. 4

P e rv in q u ie r ia  Ո. sp. 4______________________________P la te  X , fig u re  1

Com pare: K o s s m a t  1895, Süd. ind. Kr., pl. X X III, fig. 2 (Schl. 
“ inflata”). This species is ra th e r sim ilar to the Kossmat figure: 
i t  has the “Elobiceras” im brications on the ven tra l tubercles, and has 
the juvenile ribbing of P. kiliani; the ribs on the living chamber be­
come coarser and s tra igh ter, and re ta in  the trinodose ornam entation.

D u ck  C re e k : F o rt Stockton.

P e rv in q u ie r ia  tr in o d o sa  (BÔ SE ).

Schloenbachia trinodosa BÔ SE 1910 , 8, 7 8 , p l. IX, fig . 4 ;  p l. X, f ig s .
1 - 4 .

The rea l P. trinodosa has flat flanks, a ta ll cross-section (as in 
Bose’s pl. X, fig. 4 ), and nodes arranged  as in Bose’s pl. X, fig. 2.

H orizon: Reported by Bose in Divisions 4, 5, and 6 of his E l Paso 
section, i.e., as high as the red quartzite and shale (about Main 
S treet) ; Black M ountain, H udspeth County, under the igneous cap 
(Beede and Adkins, 1920) ; exact range uncertain , probably M iddle 
W a sh ita .

P e rv in q u ie r ia  Ո. sp. 5.
Ribs on two sides a lte rn a te ; m ay be pathological.
D u ck  C re e k : F o rt Stockton.

ELOBICERAS S p a t h  1921, S. A fr., Mus., XII, 306

“ Compressed discoidal shells w ith elevated or acute periphery  and 
delicate ornam ent of quite a peculiar type.” O rnam ent consists of 
several spiral rows of nodes or im brications; th is  fea tu re  alone is 
n o t diagnostic of Elobiceras, bu t occurs in other A lbian or even 
Coniacian genera.

Genotype: Schl. elobiensis Szajnocha 1885.

E lo b ic e ra s  se r ra te sc e n s  (CR A G IN ).

Schloenbachia leonensis var. serratescens C r a g in  1893, 21, p. 241. 
Cragin’s description.—“The form  is strongly compressed and the 

outer p a r t more lentoid than  usual, the ribs low and presenting a 
centripetally  dim inishing series of 7 to 9 compressed tubercles.” 

U ppei* K iam ic h i: N orth  of Denison (type locality).

E lo b ic e ra s  Ո. sp. a f f .  a r ie t ifo rm e  SPATH.

K iam ic h i: N ear F o rt Stockton.

E lo b ic e ra s  n . sp. a f f .  an g u stu m  SPATH.

K iam ic h i: N ear F o rt Stockton.

E lo b ic e ra s  Ո. sp. a f f .  f lex u ico sta tu m  SPATH.

K iam ic h i: N ear F o rt Stockton.
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NEOKENTROCERAS S p a t h 35

Small am m onites, some of them  m icrom orph; cross-section quad­
ra te , depressed, m ainly w ider than  tall, sublatum bilicate, w ith 
stra igh t thick, sparse ribs bearing umbilical and ven tra l tuberc les; 
keel low, ra th e r  rounded.

A bout 9 species and varie ties are known from  A frica and India.
Volution th icker ( h / t = 0.61 ) ; ribs sparser_______ ____ N . n. sp.
Volution th inner (h /t  =  0.76) ; ribs more crow ded_______________
------------------------------------------------------------ N. w o r th e n se  (A D K IN S)

N e o k e n tro c e ra s  Ո . sp.
Shell small (pyritic p rese rva tion ), sub quadrangu lar volution, 

th icker than  tall (h /t  =  0 .61), sublatum bilicate (u =  0.47) ; s tra igh t, 
thick, sparse ribs, m ainly branched. Keel low, rounded, no t de­
pressed below shoulder tubercles. Species has sim ilarities to 
N. choffati Spath ( =Sch l. lenzi Szajnocha in Choffat: Benguella, 
pl. I, fig. 3). I t is possible th a t th is species should be referred  to 
Dipolo cer as.

H orizon: D u ck  C re e k  (upper m arl). Duck Creek type locality, 
Frisco Cut about 2.5 miles north  of Denison, pyritic m arl near top 
(holotype: Bur. Econ. Geol.).

N e o k e n tro c e ra s  w orth en se  (A D K IN S) Univ. Texas Bull. 1856, 91.
pl. I, figs. 6-10, 18-19, 26 (Mortoniceras). A d k i n s  1927, Univ.
Texas Bull. 2738, p. 54. _ P la te  X X , fig u re s  4 —6 ; p la te  X X I , f ig u re  9

Shell small, volution sub quadrangular, th icker than  ta ll (h /t= : 
0.76), sublatum bilicate (u =  0.47) ; ribs more crowded th an  in 
N. n. sp.; keel depressed below shoulder tubercles.

P aw p aw : Locality 723 near F o rt W orth  (holotype: Bur. Econ. 
Geol.) ; 714 and o ther localities n ea r F o rt W orth. Bowen, N.M., 
opposite the sm elter. This species appears to be a m arker fo r  the  
Paw paw  beds.

L Y E L L I C E R A T I D A E  S p a th  

STOLICZKAIA N e u m a y r

Discoid, ra th e r  involute, round-ventered am m onites; ribs gen­
erally  of a lte rna te  length, some se t a t  an angle to others in  some 
species. G enotype: S. dispar d’Orbigny. U pper Albian-Lower 
Cenomanian.

35Neokentroceras SPATH 1921, Cret. Ceph. Zululand, Ann. S. A fr. Mus., XII, 306 
(genotype: N. curcicornu  SPATH. Fig.: Spath, Angola, p. 141, text fig. D.) SPATH  
1922, Cret. Amm. Angola, 105, 139—143. SPATH 1925, Upper Albian Amm. Port, 
East Africa, 185.
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V olution elevated, com pressed; ribs fine, num erous____ S . n. sp.
V olutions more inflated; ribs coarser, few er

Ribs radial, practically  s tra ig h t_________S . t e x a n a ; S . u dd en i
Some ribs set a t  angle to o thers___________________ S . ad k in si

S to lic z k a ia  Ո. sp.
Stoliczkaia clispar S co tt  (not d ’Or b ig n y ) 1926, 8 5 , pl. I l l ,  figs. 3-4. 
Volution elevated, compressed laterally , flanks alm ost flat; ribs 

num erous, a few  (earlier ones) slightly sigmoid, most of them  nearly  
straigh t, and of two lengths. The species is som ew hat sim ilar to 
those figured in P ic t e t  a n d  C a m p i c h e , Ste. Croix, pl. X XXVIII, fig. 5; 
and in C h o f f a t  1888, Mat. Ét. s tra t. pal. prov. Angola, pl. II, fig. 6.

M ain  S t r e e t  (top) : Two miles east of Belton a t  bridge of Hyde- 
H am m er highway across the Leon Liver.

G ra y so n : D enton County.

S to lic z k a ia  te x a n a  (CRAGIN) 1893 , 21 , 2 3 5 , p l. XLIV, f ig s .  1—2
(Hoplites).
Subangustum bilicate (u =  .3) ; ribs continuous across flanks, equal 

over ven ter; living cham ber constricted tow ards apertu re .
B u d a  and upper G ra y so n : Denton County, Elm F ork  n ear 

M issouri-Kansas & Texas Railway bridge; and 2 miles southeast of 
Roanoke; Eagle M ountains (type localities).

S to lic z k a ia  u dd en i BÔ SE 1928 , 10, 2 1 1 , p l. IV, f ig s .  1 2 —1 5 .

In form  and ribbing, so fa r  as can be determ ined by C ragin’s 
description this species seems identical with S. texana Cragin.

U pperm ost D el R io : Hill County ju s t above Hill-M cLennan 
County line on Aquilla Creek, loc. 9 5 1  (type locality) ; Bosqueville; 
o ther M cLennan County localities.

S to lic z k a ia  ad k in si BÔ SE 192 8 , 10, 1 9 3 , p l. X V III, f ig s .  9 —1 7 -----------
______________________________ P la te  X X , fig u re  15 ; p la te  X X I , fig u re  4

Subangustum bilicate (u =  .24?) ; ribs roughly a lte rn a tin g  in length, 
and some of the shorter ones set a t an angle to the longer ones.

P a w p aw : N ear F o rt W orth, Glen G arden C ountry Club, loc. 72 3  
(type locality).

BUDAICERAS B ô s e  1928 , 10, p .  2 6 5

Discoidal, flanks flattened, ribs low, unbranched, s tra ig h t or falc i­
fo rm ; v en ter acute w ith a row of small nodules on mid-line, rounded 
on living cham ber. G enotype: B u d a ic e ra s  m e x ican u m  BÔSE 1928. 
Horizon : Buda limestone.
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B u d a ic e ra s  e v a e  (LASSW ITZ) 1904, 67, p. 29, pl. V III, fig1. 2

(Schloenbachia). B ô s e  192 8 , 1 0 , p p . 9 1 , 9 2 , 2 5 8 ___________________
__________________________ ______ _______ _________P la te  X X I I I ,  f ig u re  2
B u d a  lim estone; Shoal Creek, and A ustin (no specification) (type 

localities).

B u d a ic e r a s  f r e c h i  (LA SSW ITZ) 1904 , 67 , p . 2 8 , p l. VI, f ig s . 6 a —b.
(Schloenbachia). B ô s e  1928 , 10, p p . 9 1 , 1 6 2 , 2 5 8 .

B u d a  lim estone: Austin, and Shoal Creek (type localities).

B u d a ic e ra s  fre c h i var. c u rv a tu m  (LA SSW ITZ) 190 4 , 67 , p . 28 , p l. V I, 
f ig . 7 (Schloenbachia). BÔ SE 1928 , 10, p p . 9 1 , 1 6 2 , 2 5 8 .

B u d a  lim estone: Shoal Creek near A ustin (type locality).

B u d a ic e ra s  h y a tti (SH A TTU CK ) 1903 , 86 , p . 3 6 , p l. XXV, f ig s . 3—4 
(Barriosiceras). B ô s e  1928 , 10, p p . 9 1 , 1 6 2 , 2 5 8 .

B u d a  lim estone: A ustin, Shoal Creek (type locality).

B u d a ic e ra s  m ex ican u m  BÔ SE 1928 , 10, p . 2 5 9 , p l. IX, f ig s .  1 6 —2 3 ;  
p l. X, f ig s . 1 - 3 .

B u d a  lim estone: El Remolino, n ea r Jim enez, Coahuila, and about 
4 kilom eters south of T inaja de la H uerfana on road from  Villa 
A cuna through Rancho San Gregorio to El Colorado, Coahuila, 
Mexico (type localities).

B u d a ic e ra s  ro em eri (LA SSW ITZ) 1904 , 67 , p. 27, pl. VI, fig. 3 (Schloen­
bachia). B ô s e  1928 , 10, pp . 9 1 , 1 6 2 , 2 5 8 .

B u d a  lim estone: A ustin, and Shoal Creek (type localities).

B u d a ic e ra s  ro em eri var. h a rp a x  (LASSW ITZ) 1904 , 67 , p. 2 7 , pl. V I, 
fig . 4 (Schloenbachia). B ô s e  1928 , 10, ЗД . 9 1 , 1 6 2 , 2 5 8 .

B u d a  lim estone: Shoal Creek (type locality).

B u d a ic e ra s  ro em eri var. e le g a n t io r  (LA SSW ITZ) 1904, 67 , p. 28, pi. 
VI, figs. 5 a-b  (Schloenbachia). B ô s e  1928, 10, pp. 91, 162, 258
___________________ ___________ ______ ___ _______ P la te  X X I I I ,  f ig u re  4

B u d a : A ustin.

B u d a ic e ra s  tex an u m  (SH A TTU CK ) 1903 , 8 6 , p . 3 5 , p l. XXV, f ig s .  1—2 
(Barroisiceras). BÔ SE 1928 , 10, p p . 9 1 , 1 6 2 , 2 5 8 .

B u d a : Austin.

B u d a ic e ra s  sp. { —Bairroisiceras haberfellneri LASSW ITZ 1904, not 
v. H a u e r ) .  L a s s w i t z  1904, 67 , p. 28, pl. V III, fig. 3. B ô s e  1928,
10, pp. 91, 162, 258.
B u d a : Shoal Creek near A ustin. The original of Lasswitz a t 

Breslau has typical Buda lithology.
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B u d a ic e ra s  ? sp. (Barroisia sequens LASSW ITZ 1904 , not G r 0SS0U V RE). 
L a s s w i t z  1 904 , 67 , p. 2 7 . B ô s e  1 928 , 10, pp. 9 1 , 1 6 2 , 2 5 8 . 

B u d a : Austin.

Artificial Key to Texan Acanthoceratids and Mantelliceratids

Ribs continuous over ven ter
F lanks compressed, w ith num erous fine ribs; shoulder tubercles

paired________ ______ __________ ____ ___ M a n te llic e ra s  se lla rd s i
Flanks inflated

Tubercles prom inent in adu lt; shoulder tubercles single
M id-ventral tubercle persists to la te  stage______________

___ ___________________________________ E u c a ly c o c e ra s  leo n en se
M id-ventral tubercle absent in adu lt

Shoulder tubercles conical___________ A c a n th o c e ra s  n. sp . 6
Shoulder tubercles alate, prom inent ...A c a n th o c e ra s  n. sp . 7 

Tubercles absent in adult, no m id-ventral stage
Ribs coarse_________________ M e tac a ly c o c e ra s  ( ? )  ta r r a n te n se
Ribs fine____________ ___ _____ ___ M e ta c a ly c o c e ra s  ( ? )  n. sp .

Ribs no t continuous over ven ter
A single ven tro -la teral (shoulder) tubercle on each side; flanks

flat; low, continuous ( ? )  keel__________ A c a n th o c e ra s  ( ? )  sp . 3
A pair of ven tro-la teral tubercles on each side 

V enter convex
V entra l mid-line w ith row  of num erous, fine tu b e rc les_____

------------------------------- ---------- -----------------------A can . lo n sd a le i
V entral mid-line with scattered  tu b e rc les_____ A c an . b e lle n se

V enter concave
F lanks flattened__________________________ A c an . s tep h en so n i
Flanks convex

O uter ven tro -la teral tubercle reduced; ven ter excavated 
(som ewhat as in M eto ic o ce ras)________ A can . w in ton i

O uter ven tro -la teral tubercle prominent__Acan. aff. tu rn e r i 

M ANTELLICERATIDAE H y a tt  1903, 61 , 105; emend. S p a th

Restricted by Spath “to re ta in  H y a tt’s fam ily nam e Mantellicera- 
tidae for those groups th a t range themselves around the closely- 
allied Mantelliceras and Submantelliceras Spath, the form er com pris­
ing  such typical species as M. couloni (d’O rbigny), M. hyatti Spath, 
M. saxbyi (S h arp e), M. subcostatum S path ; the la tte r  genus includ­
ing several new form s fa r th e r  removed from  the ancestral Stoliczkaia 
stock th an  is M a n t e l l i c e r a s Allied genera: Eucalycoceras, Para - 
calycoceras and Metacalycoceras Spath, Sharpeiceras H yatt. “U ntil 
zonal collecting provides the  clue to the in terre lation  of these various
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A canthoceratid genera, the separate fam ily M antelliceratidae cannot 
be considered to be well established” (S p a th ).

SUBM AN TELLICERA S SPATH 1923, Summ. Prog. Geol. Surv., Gt. Britain, p. 143

Texan species pyritic micromorphs, costae and ven tro-la teral 
tubercles prom inent, m id-ventral tubercle broad and fain t. Genotype : 
Acanthoceras aumalense (Coquand) Pervinquière 1910, Amm. Crét. 
A lger., Mém. Soc. Geol. F rance, Pal., No. 42, p. 42, pl. IV, fig. 11. 
U pperm ost A lbian-Basalm ost Cenomanian: A lgeria, Tunis, England, 
Texas, Coahuila, and elsewhere.

S u b m a n te llic e ra s  w o rth en se  (AD KIN S) 1920, 1, 93, pl. I, figs. 11—13, 
15-17, 20-25 (Acanthoceras). B o se  1928, 10, pp. 217-218 (Man- 
telliceras). S cott 1926, 85, 137-141, pl. I, figs. 7-9 (as Acantho­
ceras martimpreyi and A. aumalense)____ P la te  X X , fig u re s  10—11
P aw p aw : T a rra n t County, several localities; Glen Garden Coun­

try  Club (loc. 723) n ea r Sycam ore Creek southeast of F o rt W orth 
(type locality).

S u b m a n te llic e ra s  ( ? )  b ra zo e n se  (B Ô SE ) 1928, 10, 220, pl. VI, figs.
5 -4 3 __________________________________ P la te  X X I II ,  f ig u re s  5 , 11

D el R io : M cLennan County, localities 955, 964, 966; n ea r Villa 
Acuna, and near Jimenez, Coahuila (type lo-calities) ; other localities 
in Bell and M cLennan counties.

S u b m a n te llic e ra s  ( ? )  w aco en se  (B Ô SE ) 1928, 10, 215, pl. V, figs. 
9-25; pl. VI, figs. 1-4.
D el R io : M cLennan County, east side of Santa Fe track  4.5 miles 

south of M cGregor, locality 966 (type locality).

M A NTELLICERA S H y a t t  1903, 6 1 ,  p . 1 1 3

Young stage like Douvilleiceras, w ith broad ven tra l channel, costae 
crossing venter, and 6 rows of tubercles; in octituberculate stage, 
like Sharpeiceras laticlavium; in adult all except two ventra l rows 
of tubercles disappear, and in old age these also disappear. Geno­
type M. mantelli ( S o w e r b y ) 1814, Min. Conch., pl. LV. Lower 
Cenomanian.

M a n te llic e ra s  s e lla rd si n. sp.______ ___ __ ________________________
-----------------------------------P la te  X X V , figu re  1; p la te  X X V I, fig u re  4

This species is discoidal, compressed laterally , sublatum bilicate 
(u =  .31). Ribs num erous, about 18 on the last half volution, flex- 
uous, m ainly of a lternate  lengths, subequal a t ventro-lateral m argin 
Where there is a prom inent angulation form ed on the ou ter one of 
a pair of shoulder tubercles. Ribs cross ven ter as prom inent rounded 
elevations; there is no tubercle on the mid-line. There are thus 4
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ven tra l rows of tubercles. (One fragm en t from  M cLennan County, 
perhaps the same species, has a median row  of tubercles.) Shell 
about one-half m illim eter thick. Suture not observed.

This species belongs to the M. couloni group (cf. d ’Or b ig n y , Pal. 
franc., te rr . crét., Céph., pi. CIV, fig. 2), and resembles M. rowei 
S path .36 However it does no t occur in a level corresponding to low 
Cenomanian as recorded by Spath (M. martimpreyi zone), bu t is per­
haps comparable to “unnamed couloni form s” ( S p a t h  1926, Proc. Geol. 
Assoc., XXXVII, 427) recorded from  a high level, the subflexuosum 
zone. Otherwise, no Mantelliceras in the s tric t sense has been ob­
served in the Eagle Ford flags. M. rowei has nearly  50 per cent 
more ribs than  the Texan species, and differs also in having m any 
ribs branched instead of alternate . A related species is M. hyatti 
S p a t h  1925, Ann. Transv. Mus., XI, pl. I l l ,  p. 197 ( =  Amm. mantelli 
S h a r p e  1857, Foss. Moll. Chalk, pl. X V III, fig. 4 only, B.M. 50288).

E a g le  F o rd  (flag m em ber) : Locality 2425, W illiamson County, 
about one-half mile southeast of Round Rock (type locality) ; locality 
2412, n ea r Belton-Temple highway. P rofessor W. M. W inton repo rts  
a sim ilar fossil from  3 miles east of B ritton.

EUCALYCOCERAS S p a t h  1923, Summ. Prog. Geol. Surv. Gt. Britain fo r 1922,
p. 144

Texan species have prom inent ribs crossing venter, w ith a pa ir of 
ven tro -la tera l tubercles on each side and a  m id-ventral row of ra th e r  
obscure tubercles (or sw ellings). G enotype: E. pentagonum Jukes- 
Browne 1896, Q.J.G.S., LU, pl. V, figs. 1-1 a. O ther species: E. new- 
boldi, spinosum, choffati, gothicum, K ossm at; subgentoni, lymense 
Spath. Basal p a r t  of U pper Cenomanian.

E u c a ly c o c e ra s  le o n en se  Ո . sp__ ____________ _____ _____ _________
.... _____ ____________ P la te  X X V I I I ,  f ig u re  1 ; p la te  X X IX , fig u re  3

Involute, inflated, sublatum bilicate (u =  .38), whorls somewhat de­
pressed (h /w = .8 8 ) . F lanks flat, alm ost parallel, v en ter w ith 3 
facets, a tru n ca ted  middle band bounded on each side by the inner 
shoulder tubercles, and on each side an inclined band ending on the 
flank a t an angulation  of the ribs (tubercu late  in young). The
3 facets have approxim ately  equal w idth in the young stages, and 
the 3 ven tra l tubercles are small and sub equal. The la te ra l tubercles 
are less prom inent, and a f te r  a shell d iam eter of about 25 mm. 
are  visible only as fa in t swellings on the ribs. M id-ventral tubercle 
perceptible to a shell d iam eter of a t  least 55 mm.; i t  and the la te ra l 
facets disappear w ith age. The ribs, bearing  the 5 rows of tubercles 
m entioned, are narrow ly rounded, som ewhat elevated, subequal on

36M antelliceras rowei S p a t h ,  1926, Proc. Geol. Assoc., XXXVII, p. 431 = G u e r a n g e r ,  
1867, Album paléontologique du départment de la Sarthe, pl. V, fig. 1 (as Ammon­
ites couloni?). M. rowei occurs in high Cenomanian zones, the rotom agense  and 
subflexuosum  zones of Spath.
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crossing venter, bu t of a lte rn a te  lengths, the long ones being n a r­
rowly elevated a t  th e ir umbilical ends, the sho rter ones covering 
abou t tw o-thirds the w idth of the flank. S u ture of holotype no t 
observed.

E a g le  F o rd  (flag m em ber) : N ear Belton-Temple highway, loc. 
2412 (type locality ), and nearby  locality 2410.

METACALYCOCERAS S p a t h  1926, Geol. Mag., LXIII, p. 83

Texan species have ribs crossing ven ter un in terrup ted ly ; mid- 
ven tra l tubercle absen t in adult, the o ther tubercles reduced. Geno­
type: Ammonites navicularis ( “mantelli” d ’O r b ig n y , Pal. franc., te rr . 
crét. Céph., pi. C III) . Middle and U pper Cenomanian.

M e ta c a ly c o c e ra s  ( ? )  ta r r a n te n se  Ո . sp._____ _____________________
_________________________P la te  X X V III ,  figu re  3 ; p la te  X X IX , fig u re  1

Acanthoceras rotomagense S c o tt  (not D e f r a n q e ) 1926, Bull. Am. 
Assoc. Petr. Geol., X, 621, pl. XXII, fig. 1 only.

Discoidal, involute, sublatum bilicate (u =  .25), cross-section of 
volution practically  quadrate in last volution, sides convex, ven ter 
trunca te . Up to a diam eter of about 90 mm., there is a fa irly  dis­
tin c t elevation on the ventra l mid-line, and on each ven tro-la teral 
shoulder a pair of prom inent tubercles; these 5 tubercles lie on 
the rem ote, straigh t, radial ribs, which cross the venter. In la te r  
stages the median tubercle becomes obscure, the widely spaced ribs 
more prom inent, and the ribs in p a rt are of a lternate  lengths, all 
being of equal strength  near the ven ter bu t some reduced tow ard the 
umbilicus. On the last volution those ribs which reach the umbilicus 
are narrow  and sharply raised n ear the umbilical wall.

Suture typically A canthoceran : long siphonal lobe, ra th e r rec­
tangular, w ith long lobules; wide first la teral saddle, nearly  sym­
m etrical; first la tera l lobe prom inent, subquadrate, as long as the 
siphonal lobe, generally  quadrifid; 2 o ther lobes of decreasing 
length, trifid, pointed, the last lying on the umbilical wall.

This species in some fea tu res resembles Acanthoceras confusum 
(G uéranger)37 and particu larly  A. confusum var. tunetanum Per- 
vinquière38 from  the Cenomanian of England (Spath ’s diadema zone), 
F rance and Tunis. However the Texan species is more involute than  
those mentioned, has proportionately narrow er umbilicus and ta ller 
outer volution, the ribs are less distinctly tuberculate on the outer 
whorl and shows to a g rea ter extent an alternation of two lengths. 
The Texan species thus has, especially in the younger stages, fea tu res 
of Acanthoceras, the general form  of the suture, the m id-ventral row 
of tubercles, and the paired shoulder tubercles. Its  la ter form  how-

s7Guéranger, 1867, Album paléontologique du département de la Sarthe (Le Mans), 
p. 5, pl. II, fig. 4 ; pl. I ll, fig. 1 ;  pl. VIII, fig. 1 (Am m onites).

^Pervinquière, 1907, Et. pal. tun., I, Céph., 268, pl. XIII, figs. 4 a-b.
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ever suggests the groups of Eucalycoceras and Metacalycoceras: 
the m id-ventral tubercles disappear, and the coarse ribs cross the 
venter uninterruptedly . A nother somewhat sim ilar species is Acan­
thoceras méridionale Stoliczka var. africanum  Pervinquière,39 which 
seems to have coarser and more prom inent tubercles in the m atu re 
stage, bu t young individuals referred  to the same species (pl. XV, 
figs. 2 a-b ) are en tirely  different, lack the excavated venter, and have 
num erous tubercles. The adult has certain  sim ilarities to Metacaly­
coceras subwiesti Spath.40

I t  does not appear th a t th is species can be referred  to Mammites. 
T hat genus has no median line of tubercles a t any stage, but some 
species have a low keel (elevation of siphuncle?). The excavated 
juvenile venter of th is  species suggests Mammites, except th a t the 
median tubercles are conspicuous. Most species of Mammites are 
of Turonian age; those which have been recorded from  th e  Ceno- 
m anian41 either are doubtfully identified, or else do not resemble 
the Texan species.

The species is more involute and more inflated than  Ac. wintoni 
and a t comparable diam eters has the ribs and shoulder tubercles 
coarser.

B a s a l  E a g le  F o r d : Two miles east of T a rran t sta tion  (type lo­
cality) ; o ther nearby  localities; locality 2410, Belton-Tem ple high­
way.

M e ta c a ly c o c e ra s  (?) sp. 1----------------------------- P la te  X X V II ,  f ig u re  1

Acanthoceras mantelli L a s s w i t z  (n o t  S o w e r b y ) 1904, 6 7 , pp. 18, 36.
Lasswitz’s specimen, exam ined and photographed by the w rite r in 

Breslau, came from  “El Paso Creek in the Eagle M ountains” and was 
sen t to Roem er by the Dumble Survey. I t  has a  heigh t of volution 
of 65 mm., thickness 64 mm. (on the ribs) or 53 mm. (in the in ­
te rv a ls) , and bears several equal, sharply elevated, round-topped 
ribs, ra th e r  closely spaced, and non-tuberculate , crossing the ven ter 
un in terrup ted ly . The ribs are more elevated and, crowded, and, the 
v en ter less angular, than  in Metacalycoceras (?) tarrantense.

E a g le  F o rd  (?) : Eagle M ountains, on “E l Paso Creek” (no t lo­
ca ted ).

M e ta c a ly c o c e ra s  (?) sp. 2-----------------------------------------------------------
______________ __________ P la te  X X V II I ,  f ig u re  2 ; p la te  X X IX , fig u re  2

This occurs w ith  Eucalycoceras and may be a member of th a t 
genus. F lanks and venter a re  convex, ribs prom inently alternating  
in length, the long ones narrow ly elevated a t th e ir  umbilical ends.

30Pervinquière, 1907, Et. pal. tun., Céph., pl. XV, figs. 4 a-b.
*°M etacalycoeras subw iesti S p a t h ,  1926, Proc. Geol. Assoc., XXXVII, 481 — Am m. 

m antelli G u é r a n g e r ,  1867-, Alb. Pal. Sarthe, pl. VI, fig. 2 only.
41M . coleruenense S t o l i c z k a  ; M. concüiatus S t o l i c z k a  ; M. crassitesta  S t o l i c z k a  ; 

M. gesU anus d ’ O r b ig n y  ; M. lapparen ti P e r v i n q u i e r e  ; M. pseudonodosoides C h o f f a t .
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M aterial poorly preserved; no m id-ventral tubercle visible; the two 
la te ra l tubercles reduced if  present a t  all. I t  resembles the genotype, 
Metacalycoceras naviculare, as figured by d ’Or b ig n y , Pal. franç., te rr . 
crét. Céph., pl. CIII.

E a g le  F o rd  (flag m em ber) : Belton-Temple highway, locality 2 4 1 0 . 
H ays County, east-w est road 1 mile southw est of San Marcos (iden ti­
fication uncerta in ).

A C A N T H O C E R A T ID A E

“I t  seems advisable to re s tr ic t A canthoceratidae s. s, to Acan­
thoceras N eum ayr emend. Grossouvre 1893 (genotype: Acanthoceras 
rotomagense D e f r a n c e  in B r o n g n ia r t = “Metacanthoplites” H y a t t  
1900), and its allies, such as Euomphaloceras S p a t h  (an offshoot of 
Acanthoceras via the group of Acanthoceras cunningtoni S h a r p e , the 
su ture line of which it re ta in s) , and Protacanthoceras” ( S p a t h ) .

ACANTHOCERAS N e u m a y r

These ammonites (Texan species) have m;ostly stra igh t, remote 
ribs, in some species prom inently raised or even nodose near the 
umjbilical border, and w ith generally  5 rows of tubercles, 2 ventro­
la te ra l pairs  and a m id-ventral row. The ribs do not cross the venter. 
Genotype: Acanthoceras rotomagense D e f r a n c e  (U pper Cenomanian, 
R ouen). R ange: U pper Cenomanian, diadema to vicinale zones of 
S p a t h , 1926. The num erous Texan species have not yet been well 
studied, and only a few are  included here. The upper p a r t  of the 
Woodbine form ation near the T arran t-D allas county line and else­
where contains one or more species; the Eagle Ford flag member 
in Bell and McLennan counties contains several species, associated 
w ith Eucalycoceras and Turrilites.

A c a n th o c e ra s  w in ton i n. sp__ _____ ____ ___ P la te  X X V , f ig u re s  2 —3
Form  discoidal, som ewhat compressed, sublatum bilicate (u =  .27 ), 

last volution rapidly increasing in height ( h / t = l . l ) ,  flanks slightly 
convex. V enter excavated, bounded by longitudinally  elongated 
shoulder tubercles, bu t w ith  a m edian row of low, elongated tu ­
bercles, lying on ribs which cross ven ter as low, broad elevations. 
Ribs radial, nearly  stra igh t, roughly a lternate  in length on la s t volu­
tion, w ith  paired  shoulder tubercles, of which the la te ra l one is 
fa in t, the ven tra l one prom inent and longitudinally elongate. In n er 
volutions m arked by a few  coarse, distant, stra igh t ribs, elevated a t  
um bilical ends.

Siphonal lobe long, rec tangu lar in outline, la terally  much dissected, 
w ith 2 long lobules. F irs t saddle abou t as broad as tall, asym m etri­
cally divided by a small trifid  lobule lying nearer the in te rnal side. 
F irs t lobe shorter than  siphonal, fa irly  narrow , quadrifid. Second
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saddle broad, asym m etrical. Second lobe shorter than  first, irregu ­
la rly  trifid. Third saddle tall, narrow . Third lobe narrow , lying 
on um bilical wall. The rest of the su ture is concealed by the over­
lap. The ven ter and su ture of this species are in m any ways strik ­
ingly suggestive of Mammites.

U p p e r W o odb in e : E ast of T a rran t station, on B ear Creek, n ea r 
T arran t-D allas county line (locality 2426, type locality).

A c a n th o c e ra s  lo n sd a le i Ո. s p ___ ______ ____ _________ ____ _____________________

_________________________P la te  X X V I , fig u re  5 ; p la te  X X V II ,  fig u re  3

F orm  inflated, flanks ra th e r  flat, ven ter nearly  trunca te , cross- 
section of ou ter volution som ewhat depressed (h /tm .7 8 ), sublatum - 
bilicate (u =  .31). Ribs sim ilar, straigh t, coarse, d istant, w ith tu ­
bercle a t  umbilical end and a pair of tubercles on each shoulder, 
the la tera l tubercle being conical and prom inent, the ven tra l one 
longitudinally  elongate and less conspicuous. The m id-ventral line 
bears a row  of small, low, circular, equal tubercles, one of which 
is in line w ith the pairs of shoulder tubercles, and  two more lie in 
the in tervening  space no t in line w ith any shoulder tubercle. In  the 
younger stages all of these sm aller tubercles lie on small ribs cross­
ing the venter, but with age these fine ribs disappear. The shell of 
th is species is less than  one m illim eter in thickness. The holotype 
does no t clearly  show the su ture.

This species has a considerable resemblance to Acanthoceras cun- 
ningtoni Sharpe,42 and to its varie ty  cornutum.43 I t  differs from  both 
in having, a t the same diam eter, the ribs more crowded, the tubercu- 
lation much more reduced, and the whorl less depressed; i t  is con­
spicuously sim ilar in general form  and in having a m id-ventral row 
of small tubercles. F rom  Acanthoceras evolutum S p a t h 44 it differs 
in having, a t  the same diam eter, the ribs more sparse, the tubercu- 
lation on the venter differently arranged, and the whorl somewhat 
less depressed.

A c a n th o c e ra s  sp. 1.
Acanthoceras rotomagense L a s s w i t z  (n o t  D e f r a n c e ) 1904, 67 , pp. 

17, 18, 36.
The w rite r exam ined and photographed a t  Breslau th is specimen 

from  the Eagle M ountains, sen t to Roem er by the Dumble Survey. 
I t  is an inflated species w ith ra th e r  rem ote, low, rounded ribs of 
two general lengths, w ith a  pa ir of shoulder tubercles on each side

42A canthoceras cunningtoni ( S h a r p e ) ,  1853, Foss. Moll. Chalk Engl., p. 35, pl. XV, 
figs. 2 a-c.

43Acanthoceras cunningtoni v a r .  cornutum  K o s s m a t ,  1895, Unt. Südind. K r . ,  F o r m . ,  
p. 18, pl. V, fies. 1 a - c .

44Acanthoceras evolutum  S p a t h ,  1926, Geol. Mag., LXIII, p. 82 =  Amm. sussexien sis 
S h a r p e ,  1853, Foss. Moll. Chalk Engl., p. 34, pl. XV, figs. 1 a-d. This species is 
recorded from the base of the Upper Cenomanian, in S p a t h ’s  diadema  zone 
( S p a t h ,  1926, Proc. Geol. Assoc. XXXVII, p. 426).
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and a row of low, m id-ventral tubercles, which become fa in t in the 
adult. I t  som ew hat resem bles the species here described as A . 
bellense.

E a g le  F o r d : Eagle M ountains, on “ El Paso Creek” ; two indi­
viduals, one complete, the o ther one-half of an outer whorl. Lass­
w itz was one of the first to recognize clearly  th a t the Texan 
Acanthoceras beds are Cenomanian.

A c a n th o c e ra s  (?) a f f . k a n ab e n se  STANTON 189 3 , U. S. Geol. Surv.
Bull. 106, 181, pl. XXXVI, figs. 6-8 (not M o r e m a n  1927, 73, pi.
X III, fig. 5 ).
The species as figured is suggestive of Protcicanthoceras Spath,45 

especially in its la terally  compressed form,, sigmoid ribs, simple 
su ture, and the presence of th ree  lines of nodes on the venter. There 
is however a discrepancy in the horizons of the two fossils.

A u stin  c h a lk : N ear New B raunfels.

ACANTHOCERAS COLORADOENSE H e n d e r s o n  1908, Proc. U. S.
Nat. Mus., XXXIV, 259, pl. X III, figs. 10-11.
Ribs cross mid-line and bear each 4 tubercles, a pair of closely 

set longitudinally elongate tubercles one on either side of the mid­
line, and a tubercle on each shoulder; no m id-ventral tubercles. 
Genus?

U p p e r B e n to n : L eft H and Creek, 10 miles north  of Boulder, 
Colorado, in lim estone bands of U pper Benton shale, associated w ith 
Inoceramus labiatus and other Benton fossils (type locality; holo­
type U.S.N.M. No. 30877).

A c a n th o c e ra s  b e lle n se  n. sp__ _____________ P la te  X X X , f ig u re s  1—2

Form  robust, flanks and ven ter slightly inflated, volutions quadrate  
(h /w = rl.0 ) , sublatum bilicate (u —.27). Ribs s tra ig h t or slightly 
flexuous, only slightly elevated near um bilical wall (on shell; m ore 
elevated on cas t) , in terspaces w ith fine, flexuous, rad ia l striae. 
Shoulder tubercles paired, subequal, longitudinally elongated, closely 
spaced, connected by a low ridge. Median line of low tubercles on 
cast (on shell appears as a low, nearly  continuous ridge). Shell 
about 1 m illim eter thick. Suture of holotype no t com pletely ob­
served on account of shell. Siphonal lobe long, quadrangular, first 
la te ra l saddle quadrate, alm ost sym m etrically divided by a small, 
trifid lobe; first la te ra l lobe alm ost as long as siphonal lobe.

The ribs are finer and the tubercles less p rom inent than  in 
Acanthoceras stephensoni, and the venter is in general convex instead 
of being excavated as in th a t species. I t  differs from  Acanthoceras

45Protacanthoceras Spath, 1923, Summ. Prog. Geol. Surv. Gt. Britain for 1922, p. 
144. Genotype: Amm. bunburianus S h a r p e ,  1854, Frss. Moll. Chalk, p. 25, pl. IX, 
figs. 3 a-c.
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n. sp. 3 (from  Round Rock) in having paired shoulder tubercles and a 
less continuous keel.

E a g le  F o rd  (flag m em ber) : Bell County, Belton-Tem ple highway, 
locality 2410 (type locality).

A c a n th o c e ra s  step h en so n i n. sp._____ _____ P la te  X X X I , f ig u re s  1—2

Form  robust, flanks nearly  plane, cross-section of volution quad­
ra te ; latum bilicate (u =  .4 ). The ribs are straigh t, nearly  radial, 
16 or more on last volution, narrow ly raised  umbilical ends, crossing 
the ven ter as slight elevations which become obsolete in the adult. 
On each ven tro -la tera l m argin is a characteristic pair of closely 
spaced, prom inent, conical tubercles, se t a t an  angle to each other 
and connected by a  short, low, rounded ridge; in this fea tu re  the 
species resem bles Acanthoceras evolutum S p a t h  and differs from  
other Texan species. The ven tra l mid-line has a  row of tubercles, 
slightly elongated and rela tively  more conspicuous in young stages, 
inconspicuous and elongated longitudinally  in the adult. The shell 
is 1-2.5 mm. thick.

The holotype does no t clearly  show the suture. O ther indi­
viduals from  the type locality show a long siphonal lobe, a broad 
first saddle, first la te ra l lobe sho rter than  the siphonal, second saddle 
equal in w idth to first la te ra l lobe, bu t second lobe shorter and n ar­
rower.

The species corresponds in some fea tu res to Acanthoceras evolutum 
S p a t h ,46 especially in its general form , cross-section of volution, and 
arrangem ent of shoulder tubercles, b u t differs in lacking the fine 
ribs and the m edian row  of fine tubercles on the venter.

E a g le  F o rd  (flag m em ber) : Bell County, east side of Pepper 
Creek, n ea r Belton-Tem ple highway, north  of track  (locality 2412, 
type locality) ; locality  2410, about one-fourth  mile south of p re­
ceding locality.

A c a n th o c e ra s  n . sp. 2 ( a f f .  Ճ. turneri C. A. W H IT E )_________________
----------------------------------------------------------------P la te  X X X , fig u re s  3 —4
Medium size, inflated, sublatum bilicate (u =  .33), volutions mod­

era te ly  ta ll (h /w = 1 .1 5 ) , ven ters som ewhat rounded. Ribs num er­
ous, 24 on last volution, nearly  straigh t, irregu la rly  a lte rn a te  in 
length, equal a t ven tro -la tera l m argin, do no t cross ven tra l mid-line. 
Five rows of tubercles on each rib, a subequal ven tro-la teral pa ir 
and a low tubercle on mid-line, becom ing fa in te r  in adult. S uture 
generally  as in Acanthoceras rotomagense. K o s s m a t ’s  figured indi­
vidual47 of Ճ. turneri has the volutions more depressed and inflated, a t 
the same diam eter.

40A canthoceras evolutum  S p a t h ,  1926, Geol. Mag., LXIII, p. 82 =  Amm. sussexieveifl 
S h a r p e ,  1853, pl. XV, figs. 1 a-c.

47K o s s m a t ,  1895, Südind, K r .  F o r m . ,  pl. I, figs. 1 a-b.
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E a g le  F o rd  (flag m em ber) : Belton-Tem ple highway, locality 

2410.

A c a n th o c e ra s  ( ? )  Ո. sp. 3.
F lanks very  slightly convex, shell generally  smooth, except fo r  

rem ote, low, s tra igh t ribs, which do no t cross the venter. One coni­
cal shoulder tubercle on each side. V entra l mid-line a continuous, 
low elevation on the shell. The species has some fea tu re s  of 
Mammites.

E a g le  F o rd  (flag m em ber) : W illiamson County, one-half mile 
sou theast of Round Rock (locality 2425), w ith Mantelliceras sellardsi 
n. sp. and Turrilites n. sp.

A c a n th o c e ra s  Ո. sp. 4.
Inflated species, flanks flattish, ven ter rounded, general aspect 

smooth, o rnam entation  very  subdued, volution subrectangular, 
slightly ta lle r  than  wide. The last half-volution bears on the flanks 
10 or more low, striaeiform  rad ia l ribs, som ewhat more raised n ea r 
the shoulder and near the um bilical wall, and passing over the ven ter 
nearly  to the mid-line. Between them  are scattered , fine, radial 
striae. Mid-line with a  row of low, rounded, separated  tubercles.

E a g le  F o rd  (flag m em ber) : N ear Belton-Temple highway (locality 
2410).

A c a n th o c e ra s  Ո. sp. 5.
This poorly preserved species has five rows of ven tra l tubercles, 

arranged  som ewhat as figured by P e r v in q u ie r e  1907, Ét. pal tun., 
Céph., pl. XV, figs. 6 a-c, for Acanthoceras méridionale S t o l ic z k a  
var. tuberculatum P e r v .

E a g le  F o rd  (flag m em ber) : Belton-Temple highway, locality  2410. 
A som ewhat sim ilar, bu t defective, individual was found in the top 
W oodbine, on the M eridian highway 2 miles north  of Grandview.

A c a n th o c e ra s  n. sp. 6, aff. cu n n in g to n i var. co rn u tu m  KOSSMAT 1895, 
Unt. Südind. Kr. Form ., pl. V, figs. 1 a-c.
The spacing of the ribs, the shape of the outw ardly directed conical 

tubercles, and the su ture, are practically  identical with those figured 
by K o s s m a t . The Texan specimens a t hand differ from  K o s s m a t ’s  
m ateria l in the arrangem ent of tubercles on the ven ter: the line of 
fine mid-line tubercles is lacking in the Bell County fossils, and the 
ribs make a noticeable smooth elevation in crossing the venter. This 
shell is 5 mm. thick between the ribs.

E a g le  F o rd  (flag m em ber) : N ear Belton-Temple highway, locality 
2410.

A c a n th o c e ra s  Ո. sp. 7.
This species also has the general fo rm  of var. cornutum K o s s m a t , 

b u t has very  coarse clavate (or a la te ) enlargem ents on either side
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of the ven ter; there is a radial swelling a t  the umbilical end of each 
r ib ; the ribs cross the ven ter as a p rom inent smooth elevation; there 
is no m edian tubercle.

E a g le  F o rd  (flag m em ber) : N ear Belton-Temple highway, locality 
3410.

V A S C O C E R A T ID A E  S p a t h 48 1925, Ann. Transv. Mus. XI, 198

This fam ily is no t yet recorded from  Texas, b u t occurs a t  two 
localities in northern  Mexico (Mohovano, on the Coahuila-Chihuahua 
boundary; and region of P iedra de Lum bre, w est of Cuatro Cienegas, 
C oahuila), and one in M ontana, and will likely be found in Texas 
in the Eagle Ford (or W oodbine). The main genera are Vascoceras 
Choffat; Fagesia  Pervinquière ; Thomasites Pervinquière ; Plesiovas- 
coceras Spath.

M A M M IT ID A E  H y a tt  1903, 61 , p. 24

So f a r  no species of this fam ily has been recognized w ith certa in ty  
from  Texas. They are to be looked fo r  in the Eagle Ford  form ation.

M E T O IC O C E R A T ID A E  H y att

METOICOCERAS H y a t t  1 9 0 3 ,  6 1 ,  1 1 5

Discoidal, subangustum bilicate, flat to inflated flanks, ribs gener­
ally a lte rn a te  in size, umbilical and ven tra l tubercles variably  devel­
oped; characteristic su ture. H orizon: Eagle Ford . F irs t species 
described: M. swallovi (Shum ard).

M e to ic o c eras  sw allov i ( S h u m a r d ) I860, 89 , 591 (Ammonites swal­
lovi). H y a t t  1903, 61, 118, pl. XI, figs. 7 -24 ; pl. X II, figs. 1 -2 ;
pl. XV, figs. 1-4.
F lanks ra th e r  rounded, ribs broadly rounded, umbilical and ven tra l 

tubercles prom inent, not elongated; subangustum bilicate (u =  .21).
E a g le  F o r d : Grayson County (type locality).

M e to ic o c eras  g ib b o su m  HYATT 1903, 61 , 121, pl. XV, figs. 5-8.
Volutions s tou ter and b roader than  in o ther species of the genus, 

and do no t become com pressed in the adu lt stages; um bilicus same 
rela tive size as in M. swallovi, la rge r and smoother than  in M. whitei.

Type locality: “Texas.” Horizon: ? E a g le  F o rd .

48Kossmat, 1895, Unt. Südind. Kreide Form. Pervinquière, 1 907 , Etudes de paléon­
tologie tunisienne, Cephalopoodes ; Paris. Bôse, 1920 , Nniv. Texas Bull. 1 856 . Bose 
and Cavins, 1928 , Univ. Texas Bull. 2 7 4 8 . Reeside, 1 927 , U. S. Geol. Surv. Prof. 
Paper 151.
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M e to ic o c eras  w hitei HYATT 1903 , 6 1 , 1 2 2 , p l. X III, f ig s .  3 - 5 ;  pi.

XIV, figs. 1-10, 15------------------------------------P la te  X X V I , f ig u re s  1 - 2

F lanks fla tte r and ribs m ore num erous than  in M. swallovi, um ­
bilical nodes less prom inent, and the ven tra l nodes clavate (elongated 
c ircu larly ). Umbilicus narrow  (u =  .12).

E a g le  F o r d : Elm Fork, Dallas County (type locality).

M e to ic o c eras  ac c e le ra tu m  HYATT 1903, 61 , p . 127, p l. XIV, figs. 11-14.
Tubercles practically  lacking; adu lt stage reached a t small 

diam eter, a t  28 mm. d iam eter the living cham ber occupies th ree- 
fo u rth s  of a  volution.

E a g le  F o r d : Elm Fork, H orton’s Mill, Dallas County (type lo­
cality) .

M e to ic o c eras  irw in i MOREMAN 1927 , 73 , p . 9 2 , p l . X III, f ig s .  3 —4.

Species small, flat-flanked, w ith num erous low ribs which diminish 
tow ard um bilicus; umbilicus wide (u =  .18 ), smooth.

E a g le  F o r d : Six miles northw est of Irv ing (? type locality ).

P R IO N O T R O P ID A E  H y a tt  1903, 61 , p. 24

Keel en tire  or very m inutely se rra te  in ad u lt__ ______ P rio n o cy c lu s
Keel se rra te  or nodose in ad u lt_______________________ P rio n o tro p is

PRIONOTROPIS M e e k  1 8 7 6 ,  75, p . 4 5 3

“ Shell, when very  young, w ith costae sharply defined, and as the 
whorls increase in size, becoming more distant, w ithout having the 
in tervening spaces occupied by smaller ones; on the last tu rn , costae 
and their nodes becoming very prom inent, and the keel depressed and 
broken into a series of isolated, elongated nodes.” G enotype: 
Prionotropis woolgari M e e k  1876, 71 , pl. VII, figs. 1 a -h  (no indi­
vidual yet designated).

P rio n o tro p is  g ray so n e n sis  (SHUM ARD) 1860, 8 9 , 593. W HITE 1883,
106, 39, pl. XVIII, figs. 9 a-b  (Ammonites). S t a n t o n  1893, U. S.
Geol. Surv. Bull. 106, pp. 48, 177. N ot Schloenbachia graysonensis
B a k e r  1927, Univ. Texas B u ll. 2745, p. 29.
This species as figured, is la terally  compressed, with ra th e r straigh t 

flanks and tall cross-section (h /t  =  1.5), umbilicus ra th e r  wide 
(u =  .43) ; ribs sigmoidal, somewhat coarse, about 42 on last volution, 
m ostly unbranched (a few  branched or a lternate  in length) ; keel 
serrate . In the collections a t hand, there are some fossils both large 
and micromorph, which have essentially these features.

E a g le  F o r d : Fannin  County, Lowell’s Bluff; and 4 miles north  of 
Sherman, with Scaphites vermiculus S h u m a r d  (type localities). Eagle
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Ford scarp on Speegleville road about 4 miles southwest of W aco; 
A rcadia Park , Dallas County; A ustin (exact locality unknow n).

P r io n o tro p is  sp. 2, aff. Gauthiericeras bravaisi M o r e m a n  1927, 73 , 
pl. XIV, fig. 2, no t Ammonites bravaisianus d ’Or b ig n y , Pal. franç., 
te rr . crét., Céph., pl. XCI, figs. 3-4.
A pparen tly  la terally  compressed, volutions expanding rapidly, um­

bilicus wide (u =  .37). Ribs sigmoidal, generally  a lte rna te ly  long and 
short or else branched, about 48 on the last whorl, m any w ith a 
double line of nodes on the ven tro-la teral shoulder. Ճ. bravaisianus 
d’Orbigny is generally listed as Prionotropis or Prionocyclus.

E a g le  F o rd  (upper) : Denton County; Hill County, no rtheast o f  
M aypearl; M cLennan County, w est of Waco.

P r io n o tro p is  aff. h y a tti Stanton 1893, U. S. Geol Surv. Bull. 106, 176, 
pl. XLII, figs. 5-8.
Cross-section of w horl nearly  quadrate, coiling ra th e r  evolute, 

um bilicus wide (u =  .38) ; ribs prom inent, m ainly sim ilar, unbranched, 
angular, widely spaced, some with prom inent rad ia l tubercles n ea r 
the um bilical m argin and w ith conical tubercles on the ven tro -la teral 
shoulder. S tan ton ’s pi. XLII, fig. 7 has some ribs more elevated, and 
some m icrom orphs from  M cLennan County show the same fea tu re . 
These am m onites are micromorphs, less than  5 mm. in diam eter.

E a g le  F o r d : M cLennan County, Bosque Escarpm ent near Speegle­
ville road (hem atite m icrom orphs from  a n t hills) ; “A ustin ,” exact 
locality unknown.

P r io n o tro p is  aff. w o o lgari S t a n t o n  1893, U. S. Geol. Surv. Bull. 106,
174, pi. XLII, figs. 1-2. ОДеек  1876, 71 , pi. 7, figs. 1 c-d. 
Specimens a t hand resem ble som ewhat these figures. The species 

is doubtless no t identical w ith th a t of M antell.
E a g le  F o r d : “A ustin ,” exact locality unknown.

P r io n o tro p is  e a g le n s is  n. sp------------------------- P la te  X X X I I ,  f ig u re s  1—2

The holotype is a frag m en t of the ou ter w horl of an am m onite 
of abou t 330 mm. diam eter, and shows clearly  the form , ornam enta­
tion  and su ture. A nother very eroded am m onite of 430 mm. 
d iam eter, from  the same locality, m ay be th is species. The dimen­
sions of the holotype a re :

D iam eter (estim ated )__________________________ 330 mm.
H eight of last w horl____________________________ 88 mm. — 2 6.7%
Thickness40 of last w horl_______________________  89 mm. =  2 7 %
Umbilicus _____________________________________ 135 mm. =  41 %

Form  discoidal, inflated, evolute, sublatum bilicate, cross-section o f  
whorl quadrate-trapezoidal on ribs, short oval on interspaces, flanks

40Thickness including the prominent shoulder tubercles is 96 mm.
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convex on interspaces, w idening tow ards ven tra l shoulder on ribs; 
umbilical wall vertical; keel low, broad, continuous. Ribs unbranched, 
rem ote, low and broad, obsolete tow ards umbilical m argin, expanded 
a t ven tro -la teral m argin to form  elevated, broad, upw ardly and out­
w ardly d irected shoulder tubercles. There are 2 ribs on the holo­
type (fragm en t of 170 mm. len g th ), apparen tly  about 6 ribs per 
half volution. The coiling is evolute : the w horl apparen tly  em braces 
the preceding one only slightly, about 12 p er cen t in the large ex­
ample, less than  5 p e r cent in the holotype. This species lacks 
umbilical nodes.

The general form  resem bles th a t of Prionotropis in several 
fea tu re s ; degree of evoluteness, ribbing, strong  m arginal node, no 
umbilical node, and cross-section. The su ture agrees in general 
w ith th a t of Prionotropis (type: P. woolgari M e e k  1876, 71, pl. V II) , 
bu t is ra th e r  undiagnostic, in th a t it has fea tu res  in common with 
Acanthoceras and other genera. Specifically however, it is peculiar 
in having the inflections of the lobes very slender and pointed. The 
am monite differs from  Mammites in the g rea ter persistence of the 
keel, which is low, broad and continuous, in the nodose, quadrate, de­
pressed cross-section, the absence of umbilical tubercles, and the very 
evolute coiling (in Mammites about one-third of a whorl overlaps on 
the next inner one) ; the main differing character of the suture is the 
broad th ird  saddle.

The su ture in general resembles th a t of Mammites,50 especially 
in the breadth  of the first saddle, which although it lies more on 
the trunca te  venter and less on the flank, still occupies almost 
half the breadth  from  venter to umbilical wall. The first la te ra l 
lobe is a t  least as long as the  siphonal lobe, and is irregu la rly  
quadrifid w ith pointed and spreading lobules. The second saddle 
is ta ll, narrow  and bifid. The th ird  saddle is unusually broad, even 
broader than  the second, and is nearly  sym m etrically bifid; in th is 
fea tu re  it differs from  Mammites. The fourth  lobe is bifid, shorter 
th an  the th ird , and lies on the edge of the umbilical wall.

E a g le  F o r d : Culberson County, Chispa sheet, east flank of Eagle 
M ountains, southeast of Oxford M ountains, 10 miles south of Dalberg 
station  (type locality). Holotype and other specimen mentioned were 
collected here by Baker. A nother example comes from  topm ost 
Eagle Ford, Bouldin Creek, South A ustin, w ithin a few inches of the 
A ustin  chalk contact (coll. Stephenson, 1928). These individuals 
may no t all be specifically identical.

60Laube and Bruder, 1887, Ammoniten der bohmischen Kreide, Paleontogr., Vol. 
XXXIII, pp. 229-232, text figs. on pp. 118-119. Bôse, 1920, Univ. Texas Bull. 1856, 
p. 206, pi. 12.
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M O R T O N IC E R A T ID A E  S p a th  1925, Ann. Transv. Mus., XI, 199
MORTONICERAS M e e k  1876 

Discoidal, sublatum bilicate am m onites w ith flattened flanks bearing 
th ree or more rows of prom inent tubercles on the ribs; a prom inent 
carina, and on either side of it a row of circularly  elongated ven tra l 
tubercles, giving in some species the effect of th ree closely spaced 
keels. Cross-section tall. G enotype: Ammonites texanus R o e m e r  
1852, 78 , pl. I l l ,  figs. 1 a-c .

M o r to n ic e r a s  a m e r ic a n u m  (LA SSW ITZ ).

Schloenbachia bourg eoisi d ’Or b ig n y , em en d . G r o s s o u v r e , v a r .  ameri~ 
сапа L a s s w i t z  1904, 67, p. 32, pl. V III, fig. 1.

A u stin  ch a lk : A ustin (Capitol, and Shoal Creek, type localities). 

M o rto n ic e ras  m in u tu m  (LA SSW ITZ ).

Schloenbachia quinquenodosa R e d t e n b a c h e r , v a r .  minuta L a s s ­
w it z  1904, 67, 31, pl. V III, fig. 4.

Mortoniceras lasswitzi Y a b e  a n d  S h i m i z u  1 923 , 1 16 , p . 3 0 .
A u stin  ch a lk : Capitol, A ustin (type locality).

M o rto n ic e ra s  q u a ttu o rn o d o su m  (LA SSW ITZ) 1904, 6 7 , 31, pl. V II , 
fig. 3, and te x t figure 7 (on page 31) (Schloenbachia).
A u stin  c h a lk : Capitol a t A ustin (type locality ).

M o rto n ic e ra s  q u a ttu o rn o d o su m  v a r .  p la n a tu m  (LA SSW ITZ) 1904 
6 7 , 32, pl. V II, fig. 4 (Schloenbachia)______ P la te  X X X IV , fig u re  3
A u st in  c h a lk : Capitol a t  A ustin (type locality).

M o rto n ic e ra s  ro em eri YABE AND SHIM IZU 192 3 , 116 , p . 3 0 .

Schloenbachia texana L a s s w i t z  (n o t  R o e m e r  1 8 5 2 ) ,  6 7 , 3 0 , p l. V II, 
fig. 2.

A u stin  ch a lk : Capitol a t  A ustin (type locality) ; ano ther in d i­
vidual sta ted  to come from  “ T orresburgh, M ontague County.”

M o rto n ic e ra s  tex an u m  (ROEM ER) 1852 , 7 8 , 3 1 , p l. I l l ,  f ig s .  1 a —С
(Ammonites).
A u stin  ch a lk : A ustin, and w aterfa ll of G uadalupe River below 

New B raunfels (type localities).

B a r r o is ic e r a s  d e n ta to c a r in a tu m  (ROEM ER) 1852 , 7 8 , 3 3 , p l. I, f ig . 2 .
A u stin  ch a lk : Below New B raunfels, w aterfa ll o f Guadalupe 

R iver (type locality).

P A R A H O P L IT ID A E

P a ra h o p lite s  sp.
G len  R o se : W estern T ravis County.

D u fr e n o y a  te x a n a  B u r c k h a r d t  1925, F aunas d e l Aptiano d e  N azas 
(D urango). Inst. Geol. Mexico, B o l. 45, pp. 18, 20, 61, pl. IX, figs.

2-15. L a s s w i t z  1904, 6 7 , p. 4 (tex t fig. 1).
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T r a v is  P e a k : W estern  Travis County (Cow C reek).

D u fre n o y a  ju s t in a e  (H lL L )  1893, 55 , 38, p l. V II, figs. 1-3 (Ашп 
monites). B u r c k h a r d t  1925, op. cit., p p . 17, 61, p l. X, figs. 14-15. 
T r a v is  P e a k : W estern  Travis County.
U p p e r  A p tia n : Durango.

D u fre n o y a  ro em eri (CRAGIN) 1893, 21 , 234, pl. XLIV, figs. 4—5. 
B u r c k h a r d t  1925, op. cit., pp. 18, 61.
T r a v is  P e a k : W estern  Travis County.

D u fre n o y a  h o p lito id es ( L a SSWITZ) 1904 , 67 , 1 9 , p l. I l l ,  f ig s .  3 a—b
(Acanthoceras). B u r c k h a r d t  192 5 , op. cit., p p . 18 , 61 .

H orizon?: A ustin, and Shoal Creek (type localities). B urckhard t 
lists th is fossil from  the T rin ity  beds, bu t this assignm ent is by no 
m eans certain. In some ways it  suggests Eucalycoceras from  the 
Eagle Ford. Holotype was examined and photographed a t Breslau.

P L A C E N T IC E R A T ID A E  H y att  1 9 0 3 , 61 , 188

No tru e  keel; ven ter concave, flat, rounded, o r even acu te ; p rin ­
cipal la te ra l saddles bifid in young, or becoming trifid  in adu lt; 
secondary inflections m ay be num erous.

PLACENTICERAS M e e k  1870

“ Shell w ith the very  narrow  periphery  trunca ted , and often p ro­
vided with a row of compressed a lte rn a tin g  nodes along each m argin; 
volutions each about th ree-fourths em braced by the nex t succeeding 
ou ter one; septa w ith the la te ra l sinuses provided w ith m ore or less 
branched and dig itate term inal divisions; umbilicus small or mod­
era te .” Genotype: Ammonites placenta Dekay.

P la c e n t ic e ra s  g u a d a lu p a e  ( R o e m e r ) 1852, 7 8 . HYATT 1903 6 1 , 197, 
pl. XXIX, figs. 1-4.
S a n  C ar lo s  b e d s : San Carlos.

P la c e n t ic e r a s  p s e u d o p la c e n t a  HYATT 1903. MOREMAN 1927, 7 3 , p p . 
92, 95.
E a g le  F o r d : Locality no t stated.

P la c e n t ic e ra s  cu m m in si CRAGIN 1893, 21 , 237.
E a g le  F o r d :

P la c e n t ic e ra s  s a n c a r lo se n se  HYATT 1903, 61 , 200, p l. XXX, f ig s .  1—3; 
p l. XXXI, f ig s .  1-2.
S a n  C a r lo s  b e d s : San Carlos.

P la c e n t ic e ra s  sa n c a r lo se n se  var. p se u d o sy rta le  HYATT 1903, 61 , 200, 
pl. XX XII; pl. X X X III, fig. 1.
U p p e r  C re ta c e o u s : Locality unknown, sta ted  to be F o rt W orth, 

Texas.
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P la c e n t ic e ra s  p lan u m  HYATT 1903, 61 , 202, p l. XXIII, figs. 2 -4 ; p i. 
XXXIV.
S a n  C ar lo s  b e d s : San Carlos; Presidio del N orte, Chihuahua.

P la c e n t ic e ra s  n ew b erry i HYATT 1903, 61 , 203, pl. XXXI, figs. 3-5.
S a n  C ar lo s  b e d s ? :  Presidio del N orte, Chihuahua.

P la c e n t ic e ra s  s y r ta le  (MORTON). HYATT 1903 , 61 , 2 0 5 , p l. XXVII, 
f ig s .  1 5 - 1 7 ;  p l. XXVIII, f ig s .  1 - 6 .  B ô s e  1 928 , 10, 2 7 2 , p l. XII, f ig s .  
1 -7 .

U p p e r T a y lo r  (U pper Santonian) : N orthern  Mexico (Bôse) ; H yatt 
gives it from  F o rt W orth, Texas, an erroneous locality designation.

P la c e n t ic e ra s  s ta n to n i var. boili HYATT 1903, 61 , 214, pi. XL, figs.
3 -7 ; pl. X LI; pi. X L II; pl. X LIII, figs. 1-2.
E a g le  F o rd : Elm Fork  and W est Fork, Dallas and T a rran t coun­

ties.

P la c e n t ic e r a s  p se u d o p la c e n ta  var. o cc id e n ta le  HYATT 1903, 61 , 217, 
p l. XLV, f ig s . 1-2. MoRE;MAN 1927, 73 , p p . 92, 95.
E a g le  F o r d : Dallas County, Elm Fork, and W est Fork  (H orton’s 

M ill).

P la c e n t ic e r a s  w h itfield i HYATT 1903 , 61 , 2 2 1 , pi. XLV, f ig s .  3 —1 6 ;  
pl. X LVI; pl. XLVII, f ig s ,  1 - 4 .  B ô s e  1 9 2 8 , 10, 2 7 6 , pl. X III, f ig s .  
1 - 3 .

S a n  M igu el beds: N ear P iedras Negras, Coahuila.

S P H E N O D IS C ID A E  H y a tt  1 9 0 3 , 6 1 , 56

“Keeled ven ters; 3 principal la te ra l lobes and saddles, and 
num erous auxiliary  lobes and saddles which are more d istinctly  
phylliform  than  is usual in the T issotidae.”

SPHENODISCUS M e e k  1876, 70, 4 6 3

“ Shell w ith periphery  cuneate; umbilicus very sm all; volutions 
each alm ost en tirely  em braced by the succeeding one; septa w ith 
the first 5 or 6 la tera l sinuses provided w ith only a few  short, 
nearly  simple, obtuse divisions, while the others are simple, and 
usually broadly ren ifo rm  a t the ends.” (M e e k  1876, 7 0 , 463) Geno­
type: Ammonites lohatus Tourney.

S p h e n o d isc u s  p le u r ise p ta  (CONRAD) 185 7 , 18, 1 5 9 , p l. XV, f ig s .  1 a—c. 
H y a t t  1903 , 61 , 5 9 , p l. I l l ,  f ig s . 7 - 1 5 ;  p l. IV ; p l. V, f ig s . 1 - 3 ;  
p l. VI, f ig . 6 . B o s e  1 928 , 10, 3 0 4 , p l. XVII, f ig s . 2 - 5 .

E a g le  P a s s  b e d s : N ear Laredo, n ea r Eagle Pass, “ Rio Pecos” 
(doubtful) ; A rroyo Caballero, near Hda. Cerro Prieto, Coahuila.
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S p h e n o d isc u s  s ta n to n i HYATT 1903 , 61, 7 0 , p l. V, fig . 4 ;  p l. VI, f ig . 5.

E a g le  P a s s  b e d s : E ighteen and one-half miles southeast of Eagle 
Pass.

S p h e n o d isc u s  le n tic u la r is  OWEN. HYATT 1903, 61, 71, pl. V III, figs. 
1 -2 ; pl. IX, figs. 1-6. B o s e  1928, 10, 293, pl. XIV, figs. 9-11. 
B a s a l  E sco n d id o  (basal M aestrichtian) : Mesa de los C artu janos, 

near Lampazos, Nuevo Leon; Rancho Jabali, near Lam pazos; near 
Progreso, Coahuila; road between Rancho Azulejo and Rancho Lon­
goria, Coahuila; w estern  in te rio r Cretaceous.

SPH EN O D ISC U S IN TER M ED IU S Bôse 1928, 10, 295, pl. XV, figs. 
1-5.
L o w er E sco n d id o  (lower M aestrichtian) : N ear Jabali ranch ; n ear 

Azulejo ranch ; road from  Progreso to Saltillito, no rthern  Mexico.

SPH ENO D ISC US P R E P L E U R IS E P T A  B ô s e  1928, 10, 298, pl. XV, 
figs. 6-10.
L o w er E sco n d id o  b ed s (lower M aestrichtian) : Localities near Lam ­

pazos and Villa de Juarez, Coahuila.

SPH EN O D ISC U S ABERRANS B ô s e  1928, 10, 301, pl. XVI, figs. 
1 -3 ; pl. XVII, fig. 1.
H ig h e st  E sco n d id o  (upper M aestrichtian) : A rroyo Caballero, Coa­

huila, and 4 miles northw est of the Nuevo Laredo-P iedras N egras 
road crossing of th is arroyo.

COAHUILITES B o s e  1928, 10, 279

Form  discoidal, whorls higher than  broad, very involute; young 
stage w ith sag itta l cross-section and sharp  keel; medium stage sub- 
hexagonal, its cross-section w ith roof-like ven ter and a keel-like 
line in m iddle; m ature stage subrectangular, w ith slightly convex 
alm ost flat, ven ter w ith relatively  sharp shoulders. Two rows of 
tubercles, one in middle of flank, the  o ther n ear ven tra l shoulder.

S uture stra igh t; a broad siphonal lobe w ith two branches form ing 
a very wide angle and the siphonal saddle low and broad; ex ternal 
saddle divided into two branches by deep adventive lobe ; first and 
second saddles indented, others entire. F irs t  la tera l lobe ta lle r th an  
others, w ith narrow  stem, irregu larly  bifid. Genotype: C. sheltoni 
B ô s e . Maestrichtian (Escondido).

Coahuilites differs from  Sphenodiscus in having one adventive lobe 
in the ex ternal saddle instead of two, and in having the saddles 
sim pler; and from  Placenticeras in the fea tu res ju s t mentioned, and 
in form  and ornam entation.

CO A H U ILITES SH ELTO N I B ô s e  1 928 , 10, 2 8 3 , p l. X III, f ig s .  4 - 1 1 .

E arly  stages sag itta l in cross-section, with sharp keel; la te r  be­
comes subhexagonal, ta ll, w ith  ra th e r  rounded ven ter w ith the keel



256 University of Texas Bulletin

rem aining as a raised line. Large individuals w ith 2 rows of tu ­
bercles, 7-8 in the um bilical row and about 16 in the shoulder row. 
V entra l branch of ex ternal saddle undivided (in o ther species it  has 
a  deep secondary lobe).

B a s a l  E sc o n d id o : N ear Alamo Viejo, San Patricio , and Mesillas, 
Nuevo Leon, Mexico (type localities). N ot yet reported  from  Texas.

CO A H U ILITES ORYNSKII B ô s e  1928 , 10, 2 8 7 , p l. XIV, f ig s .  1 - 3 .

A dult section rounded-subrectangular; 2 rows of tubercles; tu ­
bercles much less num erous than  in C. cavinsi; ven tra l branch of 
ex ternal saddle divided; has strong  tubercles like C. sheltoni, bu t 
tubercles not alternate, and differently arranged.

B a s a l  E sc o n d id o : Las Mesillas, Nuevo Leon (type locality) ; holo­
type, B ureau of Economic Geology; unknown from  Texas.

CO A H U ILITES CAVINSI B ô s e  1928, 10, 290, pl. XIV, figs. 4-8.
L o w er E sc o n d id o : N ear Santa Cruz and Progreso, Nuevo Leon 

(type localities).

C R IO C E R A T ID A E  H y a t t5*

“ . . ❁ w ith only two lines of tubercles on either side of the m edian 
line of the venter. The la tte r  may have a smooth zone or be crossed 
by the costae, which are either single or double between the tubercles” 
(H y a t t ) .

CRIOCERAS d ’ O r b ig n y

G enotype: C. duvali L e v e i l l e .

C rio c e ra s  n. sp. (“cf. l a t u s  G a b b ,” U d d e n  1907 , 100 , p. 3 3 ) .

Open spiral, w ith widely spaced, prom inently  elevated ribs which 
exteriorly  become stronger and are ornam ented w ith spines.

T e r lin g u a  b ed s (A ustin chalk?) : Fossil Knobs, no rth  of Terlingua. 
Udden says: “ This fossil is quite common on the upper surface of 
one or two som ew hat indurated  ledges a little above the middle of 
the [Terlingua] fo rm ation .” N um erous localities in Terlingua quad­
rang le : Terlingua Creek, no rth  of Crenshaw Camp; east quad ran t 
of Solitario rim , outside L eft Hand Shut-up; one-half mile w est of 
Black T inaja. Chisos sheet: W est slope of M ariscal M ountain.

S T E P E O C E R A T I D A E  N e u m ay r 

S C A P H IT IN A E  M eek

Following Reeside’s revision of this group, m ost species of the 
Texas Com anchean so f a r  reported  are placed in Scaphites Parkinson.

51 Etheridge, R., J r ., Lower Cretaceous fossils from the sources of the Barcoo, 
W ard and Nive Rivers, Southern-Central Queensland. Rec. Austr. Mus., VII, no. 
3, 135—165, pis. XXX-XLIX, and fig. 8. Sarasin and Schondelmayer, 1902, Mém. 
Soc. Pal. Suisse, Vol. XXIX.
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Several undescribed upper Cretaceous species from  Texas are in­
sufficiently known to perm it the ir generic assignment.

SCAPH ITES P a r k i n s o n

Shell w ith discoid portion thickened in m ost species, and an un ­
rolled s tra ig h t limb ending in a hook. Ribs irregu la rly  split on the 
flank subequal over the venter. Tubercles or nodes reduced or 
absent. S u ture w ith trifid lobes, becoming bifid in la te r stages ; in te r­
nal lobe trifid. G enotype: Scaphites aequalis S o w e r b y . Range: 
Albian-Cenom anian-Upper Cretaceous.

S c a p h ite s  ( ? )  w o rth en sis  A D K IN S AND W lNTON.

Scaphites worthensis A d k i n s  a n d  W i n t o n  1 920 , 3, 3 6 , p l. VII, 
f ig s . 1 - 2 .

Scaphites sp . B. W i n t o n  a n d  A d k i n s  1920, U n iv . T e x a s  Bull. 1931, 
p. 46.

Scaphites aequalis (“et Scaphites obliquus”) S c o t t  1926 (not Sc. 
aequalis S o w e r b y ) ,  85, p. 149.

Macroscaphites ? worthensis R e e s i d e  1927, U. S. Geol. Surv. Prof. 
P aper 150-B, p. 36.

The suture of th is species has not been published but it seems 
sim ilar to th a t of the S. hugardianus group, and is entirely  different 
from  the su ture of Macroscaphites ivani. I t  is likewise d istinct from  
Scaphites aequalis, unless one considers all scaphites to belong to the 
same species.

U p p e r D u ck  C re e k : Three miles southw est o f F o rt W orth ; 2 
miles north  of Denison; n ear Fink.

S c a p h ite s  h illi A D K IN S AND W lNTON.

Scaphites hilli A d k i n s  a n d  W i n t o n  1920, 1, 37, pl. VII, f ig s . 3-6. 
W in t o n  a n d  A d k i n s  1920, Univ. Texas Bull. 1931, p. 21. A d k i n s  
1920, 1, 79, pl. II* f ig s .  1-2. R e e s id e  1927, U. S. Geol. Surv. P rof. 
P aper, 150-B, p. 30.

Scaphites sp . A . W i n t o n  a n d  A d k i n s  1920, U n iv . T e x a s  Bull. 1931, 
pp. 21, 69.

Scaphites aequalis S co t t  (n o t  S o w e r b y ) 1926 , 8 5 , p . 1 4 9 ___ ____
___ ______ _____________________________________P la te  X X , f ig u re s 1 —3, 7

This species is ra th e r  obese and has a prom inent umbilical swelling 
and a m id-ventral groove; it cannot be characterized by its su ture 
un til the su tures of rela ted  species are b e tte r  known.

P aw p aw : N ear F o rt W orth (714, type locality). Holotype: Bu­
reau  of Economic Geology.

S c a p h ite s  b o sq u e n sis  BÔ SE 1928, 10, p. 224, pl. VII, figs. 1—6.
“Scaphites bosquensis belongs to the group of Scaphites aequalis, 

bu t differs from  the original type by its ornam entation and by its
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relatively  much g rea ter w idth and the wide umbilicus. The species 
has some sim ilarity  w ith Scaphites hilli A d k i n s  a n d  W i n t o n . In 
th is la tte r  species the undivided ribs on the umbilical border are  long, 
while such are not developed on our specimen. The su ture is differ­
ent. The adventive lobe which divides the external saddle is much 
deeper than  in S. bosqnensis, the first la te ra l lobe is much broader 
and clearly bifid. There is no doubt th a t in la rger specimens of th is  
species the first la tera l lobe will also become bifid, bu t in our indi­
vidual which is a little la rg e r than  the one from  which the su tu re 
illu stra ted  by Adkins is taken, the first la te ra l lobe is not yet in a 
m atu re stage, while th is is the case in the  fossil from  the Paw paw  
beds.”

D el R io : M cLennan County, Locality 964, type locality (holotype 
in B ureau of Economic Geology).

S c a p h ite s  sp . a f f .  a e q u a lis  v a r .  tu ro n e n sis  ROMAN AND MAZERIN 1920 ,
F aune tu ron . basin d’Uchaux, 12, pl. IV, figs. 10-14-----------------
__________________________________ ___ ________P la te  X X IV , f ig u re s  1 - 2

This species is very  sim ilar in form  to the rea l Scaphites aequalis 
as found in the U pper Cenomanian a t Rouen, on the Isle of W ight 
and elsewhere in w estern Europe ( d’Or b ig n y , Pal. franç., te rr . crét., 
Céph., pl. CXXIX, fig. 1, also th is paper, pl. XXIV, figs. 4 -5 ), but 
differs in having sparser ribs over the venter, both on the coiled 
portion and on the extended limb. The secondary ribs on the  flank 
also appear to be fewer.

U p p e r E a g le  F o r d : Bouldin Creek, South A ustin, a t  a level abou t
1.5 fee t below the A ustin chalk contact (Dr. L. W. Stephenson, 1928, 
two individuals, one showing the extended p o rtion ). N ear Mid­
lothian (in the “Prionotropis woolgari” zone, about 100 feet below 
the top of the Eagle F ord ; fragm en t showing coiled portion; Dr. 
Gayle Scott). M cLennan County, Blue Cut of the S anta Fe Railw ay 
(Professor W. M. W inton).

S c a p h ite s  v e rru c o su s  SHUMARD 1862, 9 0 , 189. H lL L  1889, 5 2 , p . 24.
R e e sid e  1927, U. S. Geol. Surv. Prof. P aper, 150-B, 27, 36.
Mediumi-sized species (about 62 mm. long). Coil w ith volutions 

slightly  em bracing (umbilicus wide) ; hook short, one-fourth the 
en tire  length of shell, term inal end recurved so as to b ring  the aper­
tu re  near the coil; ap ertu re  semi-elliptical. O rnam ented w ith small, 
m oderately distinct, rounded costae w ith 3 or 4 revolving rows of 
sm all nodes on living chamber.

N a v a rro  (?) : Dresden. Shum ard says “ in s tra ta  supposed to be 
of the age of the A ustin  lim estone.” He presum ably confused a  
lim estone in the N avarro form ation  w ith the A ustin chalk.



Handbook of Texas Cretaceous Fossils 259
S c a p h ite s  sp .

N a v a rr o : N ear Corsicana.

S c a p h ite s  h ip p o crep is  (D E K A Y ) 1827 . R e ESIDE in  STEPHENSON 1 9 2 3 , 
9 6 ,  p . 5 8 .

A n a c ac h o : M cKinney County (Coll. Dr. J . A. U dden).

S c a p h ite s  su b e v o lu tu s  B Ô SE _____________________P la te  X X I11, fig u re  10

B o s e  1928, 10, p. 225, pl. V II, figs. 7-30. Scaphites aff. evolutus 
A d k i n s  1924, Univ. Texas B u ll .  2340, pp. 56, 57.

Volution h igher th an  wide in young, w ider than  high in la te r 
stages, very evolute. About 20 strong p rim ary  ribs on the flank 
which over the v en ter becomes th in  and sim ilar to the 3 or 4 
secondary ribs in tercalated  between every two prim aries. Closest to
S . evolutus and S . peroni of no rthern  A frica, and unlike any other 
Am erican species.

D el R io : M cLennan County, num erous localities; Terlingua.

S c a p h ite s  se p te m -se r ia tu s  CRAGIN.

Scaphites septem-seriatus C r a g in  1893 , 21, p . 2 4 0 .
Scaphites septem-costatus R e e s i d e  1927, U. S. Geol. Surv. P rof. 

P aper 150-B, pp. 27, 34.
Suture unknow n; ornam entation  consists of 1 p rim ary  and 2 

secondary close-set ribs w ith com pressed tubercles.
E a g le  F o r d : Dallas County, K eenan’s Crossing of T rin ity  R iver 

(holotype).

S c a p h ite s  te x a n u s  ROEMER 1852 , 7 8 , 3 5 , p l. I, figs. 4 a - c .

Discoidal portion w ith ra th e r  thick oval volution; narrow  um­
bilicus; about 16 straigh t, thick prim ary  ribs ending in ven tro-la teral 
nodes, and over the venter about 18 subequal fine ribs, 2 secondaries 
being in te rcala ted  between each 2 prim aries.

E a g le  F o r d : New B raunfels (holotype).

S c a p h ite s  se m ic o sta tu s  ROEMER 1852 , 7 8 , 3 5 , p l. I, figs. 5 a —b.

Som ewhat like preceding species, b u t volution more square; and 
prim ary  ribs obscure w ith 3 rows of nodes on the flank.

A u stin  chalk (?) : New B raunfels (type locality).

Uncertain position

S c a p h ite s  v e rm icu lu s  SHUMARD 1860, 9 0 , 594. REESIDE 1927, U. S .  
G e o l. S u r v .  P r o f .  P a p e r  150-B, p . 35. H i l l  1889, 5 2 , p . 24. W h i t e , 
C . A ., 1883, 1 0 6 , 39, p l. XVIII, fig . 8. M e e k  1876, 7 0 , p . 419 ( a s
Macroscaphites ) .
Meek says: “A t one tim e I was inclined to th ink  a very  small 

species described by Dr. Shum ard from  the Cretaceous rocks of
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Texas, under the nam e Scaphites vermiculus, m ight be identical with 
th is [5. larvaefor mis M e e k  a n d  H a y d e n ] ; but a  sketch of th a t 
species sent to me some years back by Dr. Shum ard shows it  to be 
entirely  distinct, being even a more slender, differently m arked shell, 
w ith a proportionately much la rger umbilicus, and a longer deflected 
body portion; th a t is to say, it presents the characters of the d istinct 
section Macro scaphites.” Generic assignm ent of W hite’s figure is 
impossible, and aw aits fu rth e r  fossils.

E a g le  F o rd , in sep taria : F ou r miles north  of Sherm an (type lo­
ca lity ). Fossils of the same size and shape occur a t Fossil Knobs 
ju s t no rth  of Terlingua in lim estone slabs in the T erlingua fo rm a­
tion (?A ustin chalk equivalen t), w ith Crioceras and a belemnite. 
A pparently  the same species in road cuts between McGregor and 
Moody.

S c a p h ite s  sp. H lLL 1901, 57 , p. 302 .
W o odb in e : Pine Bluff, Lam ar County. This species has not been 

rediscovered.

E N G O N O C E R A T ID A E  H y att  1903, 61 , p. 153

The following genera have been placed in this family : 
Engonoceras N eum ayr 1875 G enotype: E. pierdenale v. Buch 
M etengonoceras H y a tt 1903 inscriptum  H yatt
Protengonoceras H yatt 1903 gabbi Bôhm
Parengonoceras Spath 1924 A m altheus ebrayi de

Of the recorded North American species and varieties, 
one (Engonoceras belviderense Cragin, and some varieties) 
was described from the Belvidere beds of Kansas; one 
(Protengonoceras gabbi Bohm) is from the Fredericksburg 
Cretaceous of Arivechi, Sonora; and the other 21, listed 
below, have been recorded from the Texan Cretaceous at 
the following horizons (complete ranges not yet known) :

Glen Rose : Eng. roem eri Cragin 
F redericksburg : Eng. p ierdenale v. Buch 

Eng. gibbosum H y att 
Eng. stolleyi Bôhm

Epengonoceras Spath 1924 
H ypengonoceras Spath 1921

Loriol 
dumblei Cragin 
P lacen ticeras w arthi

Neolobites F ischer 1887
K ossm at 

Amm. vibrayeanus
d’O rbigny
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Eng. com plicatum  H y att 
Met. inscriptum  H yatt 
Met. inscriptum  var. H y att 

W alnut: Met. hilli Bôhm 
P rot. em arginatum  Cragin 

Comanche P eak: Met. am biguum  H yatt
Eng. belviderense var. mons-com ancheanum Cragin 
Eng. belviderense var. clavatum  Cragin 

Goodland: Eng. pierdenale var. commune H y att 
W ashita: Eng. serpentinum  Cragin 

Eng. subjectum  H yatt 
Grayson-Del Rio: Eng. uddeni Cragin 

Eng. re ta rdum  H yatt 
Eng. bravoense Bose 

Eagle F ord : Met. acutum  H yatt 
P rot. planum  H y att 
Ep. dumblei Cragin

V enter flat or w ith nodose edges, in la te r stages often  with zig-zag
outline; flank w ith as m any as th ree lines of nodes___E n g o n o c e ra s

V enter concave, b road; flank generally  smooth, bu t w ith ridges
in la te r  s tages__________________________________ P ro te n g o n o c e ra s

V enter acute in ephebic stage, la te r  rounded; flanks generally  
w ithout nodes___________________ M e te n g o n o c e ra s ; E p e n g o n o c e ra s

PROTENGONOCERAS H y a t t  

P ro te n g o n o c e ra s  p lan u m  HYATT 1903, 61 , 156, pl. XVIII, f ig s .  6—9.
F lat, smooth flanks; a tten u a ted  ven ter; about 10 saddles.
Horizon and locality  unknow n; m atrix  sim ilar to th a t of the Eagle 

F ord a t  H orton’s Mill, Dallas County.

P r o te n g o n o c e ra s?  e m a rg in a tu m  (CR A G IN ).

Sphenodiscus ? emarginatum C r a g in  1893, 2 1 , p. 245. 
Protengonoceras ? emarginatum H y a t t  1903, 61 , p. 157.
Umbilical and m edian tubercles p resen t; saddles bifid.
W a ln u t: Two miles south of P leasan t P o in t (type locality ).

ENGONOCERAS N e u m a y r

E n g o n o c e ra s  ro em eri (CR A G IN ).

Sphenodiscus roemeri C r a g in  1903, 2 1 , pl. XLVI, fig. 1. 
Engonoceras roemeri H y a t t  1903, 61 , p. 177.
V enter sharply trunca te , la te r sinuous and tu b ercu la te ; principal 

saddles bifid, trifid, o r quadrifid.
G len  R o se : N ear Iredell (type locality).
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E n g o n o c e ra s  b e lv id ere n se  v a r .  m o n s-com an ch ean um  (C r A G IN ).

Sphenodiscus belviderensis v a r .  mons-comancheanus C r a g in  1900 , 
2 6 ,  p . 9 , p l. I , fig. 5.

Saddles simple or bifid; umbilical tubercles present.
C om an ch e  P e a k : T a rran t County (type locality).

E n g o n o c e ra s  b e lv id ere n se  v a r .  c lav a tu m  (CR A G IN ).

Sphenodiscus belviderensis v a r .  clavatus C r a g in  1900, 2 6 , p . 11, p i.
II, figs. 1-3.

Suture sim pler than  preceding.
C om an ch e  P e a k : T a rra n t County (type locality; two cotypes).

E n g o n o c e ra s  u d d en i (CR A G IN ).

Sphenodiscus belviderensis var. uddeni C r a g in  1900, 2 6 , 10, pl. I, 
figs. 3-4 (from  Kiowa shale, n ea r Lindsbourg, Kansas, type locality ). 

Engonoceras uddeni H y a t t  1903, 6 1 , 159, pl. XIX, figs. 1-6. 
Umbilical tubercles p resen t; v en ter flattened to an advanced stage;

10 lobes and 11 saddles present.
G ra y so n : N orth of Pottsboro.

E n g o n o c e ra s  se rp e n tin u m  (C R A G IN )______________ P la te  X IX , fig u re  1

Sphenodiscus belviderensis var. serpentinus C r a g in  1900, 2 6 , 11, 
pl. II, f ig s . 4-6. H y a t t  1903, 6 1 , 162, p l. XIX, f ig s .  7-14; p l. XX, 
f ig s .  1-5.

P rotengonoceran type of v en te r (concave bounded by two sharp 
ridges) re ta ined  to late stage, followed by rounded v en ter w ith a lte r­
na te  (zig-zag) nodes.

P aw p aw : N ear Denison (type locality) ; and  4.5 miles no rtheast 
o f Gainesville; Brickyards, east of Gainesville.

E n g o n o c e ra s  p ie rd e n a le  (VO N B u C H )_______ ___ __ P la te  I II , f ig u re  4

Ammonites pierdenalis Von B u c h  1848, Abh. K. Akad. Wiss. B e r ­
lin, 31, pl. VI, figs. 8-10. H y a t t  1903, 6 1 , 165, pl. XX, figs. 6-13. 

L a s s w i t z  1904, 6 7 , p. 12. R o e m e r  1852, 7 8 , 34, pl. I, fig. 3. 
F r e d e r ic k sb u rg : A ustin, Lam pasas; F redericksburg  (type lo­

cality) .

E n g o n o c e ra s  p ie rd e n a le  var. com m u n e HYATT 1903, 6 1 , 165, pl. XXI, 
fig. 1.
G len  R o se : Seven Knobs and Chalk M ountain, n ea r Glen Rose. 
G o o d lan d : “ Choctaw N ation, about 100 miles east of P reston, 

Texas.”
F r e d e r ic k s b u r g ? :  To wash, Hill County. Horizon unknown: Bell 

County.



Handbook of Texas Cretaceous Fossils 263
E n g o n o c e ra s  su b je c tu m  HYATT 1903, 61 , 168, p l. XXI, fig ’s . 2 -6 ; 

p l. XXII, f ig s .  1-5.
More elongated and phylliform  saddles and lobes than  in o th e r 

species.
W a sh ita : Gabriel, W illiamson County (?type locality ); Grayson, 

T exas; T a rra n t County.
D u ck  C re e k : N ear Denison.

E n g o n o c e ra s  g ib b o su m  HYATT 1903, 6 1 , 171, pl. XXII, figs. 6 -10 ; 
pl. X X III, figs. 1-6.
“The more gibbous sides, the prolonged stage during which the 

nodes persist and are sharply  defined, and the large num ber of bifid 
saddles characterize th is species. The su tu res are  the m ost complex, 
w ith  the exception of Eng. roemeri, of any th a t have been so f a r  
described in the  genus.”

F r e d e r ic k sb u rg : Cooke C ounty; 15 miles w est of Denison; 15 
m iles southw est of Gainesville; Bell County.
E n g o n o c e ra s  s to lle y i BÔHM__________________________ P la te  I II , f ig u re  5

Engonoceras stolleyi B ô h m  1898, 7, Vol. L ,  pl. V. H y a t t  1903, 61 ,
175, pl. XXIII, figs. 7 -9; pl. XXIV, figs. 1-5. L a s s w i t z  1904, 6 7 ,
13, pl. I, fig. 3. A d k i n s  1927, 2, pl. II, fig. 5. B o s e  1910, 8, 81, pi. 
XI, figs. 4-16.

F la ttened  ven ter, becom ing a lte rna te ly  nodose and zig-zag in old 
age; like E. piedemale except for sutures, which have the la te ra l 
saddles and lobes sm aller th an  in any other species of the genus, and 
the firs t la te ra l saddles are ap t to have the inner m arginal saddles 
tongue shaped.

“ F r e d e r ic k sb u rg  g r o u p ? ”  (H Y A T T ).
C o m an ch e  P e a k : Valley Mills.
Horizon unknow n: A ustin  and Lam pasas (type localities?; co­

types, Museum of U niversity  of B reslau).

E n g o n o c e ra s  c o m p licatu m  HYATT 190 3 , 61 , 1 7 5 , p l. XXIV, f ig s .  6—8.

Sutures crowded; ven tra l lobe narrow er and deeper than  in o ther 
species.

F re d e r ic k sb u rg : A ustin (type locality) ; Benbrook.

E n g o n o c e ra s  re ta rd u m  HYATT 1903, 61 , p. 160 (and foo tno te ), pl. XV, 
figs. 15-17.
G ra y so n : N orth  of Pottsboro (type locality).

E n g o n o c e ra s  b ra v o e n se  BÔ SE 1928, 10, p. 229, pl. V II, figs. 31-35; 
pl. V III, figs. 1-8.
Distinguished by the narrow  lobes and the g rea t num ber of in- 

cisions on the um bilical branch of the external saddle; flank smooth 
pyritic m icromorph.
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D el R io : McLennan County (several localities) ; near Del Rio and 
Villa Acuna, Coahuila.

METENGONOCERAS H y a t t

M e te n g o n o c e ra s  in sc r ip tu m  HYATT 1903, 61 , 180, pl. XXV, figs. 5—9; 
pl. XXVI, figs. 1-4.
F r e d e r ic k sb u rg : Twelve miles northeast of D ecatur. 

M e te n g o n o c e ra s  in scr ip tu m  Var. HYATT 1903, 61 , 182.
F r e d e r ic k sb u rg : W alnut Springs; 15 miles w est of Denison; Bee 

Caves road, 9 miles from  Austin.
T r in ity : Cow Creek, T ravis County.

M e te n g o n o c e ra s  am b igu u m  HYATT 1903, 61 , 183, p l. XXVI, f ig s .  5-7.
“ The su tures have sm aller saddles than  a t the same age in Met, 

inscriptum , are also less d istan t throughout, become still more ap ­
proxim ate in la te r stages, and are s tra igh ter. There are 30 septa 
in th is specimen to 24 in inscriptum a t  the same diam eter.”

C o m an ch e  P e a k  lim estone: Bee Caves road, 9 miles from  A ustin.

M e te n g o n o c e ra s  h illi BÔHM  1898, 7, 50, 189, te x t fig. 5. LA SS- 
w i t z  1904, 6 7 , 13, pl. I, fig. 4, te x t fig. 2. A d k i n s  1927, 2, pl. II,
f ig . 3 ___ _______ _________________________________ ___ P la te  III , f ig u re  3

Saddles entire, lobes considerably dissected.
F r e d e r ic k s b u r g ? :  Lam pasas (type locality).
W a ln u t: A ustin.

EPENGONOCERAS S p a t h

Spath suggests placing these Eagle Ford  species in this special 
genus.

E p e n g o n o c e ra s  du m bli (CR A G IN ).

Sphenodiscus dumbli C r a g in  1893, 21, 243, pl. XLIV, fig. 6. 
Engonoceras dumbli L a s s w i t z  1904, 67 , 12, pl. I, fig. 2. 
Epengonoceras dumbli S p a t h  1924, Агаш. G ault Folkestone, 508. 
Metengonoceras dumbli H y a t t  1903, 61 , 185, pl. XXVII, figs. 3-14. 
E a g le  F o r d : F our miles east of W hitesboro, in sep taria ; Hack- 

berry  Creek, Dallas County; and K eenan’s Crossing of the T rin ity  
River, Dallas County (type localities).

E p e n g o n o c e ra s  ( ? )  a cu tu m  HYATT 1903, 61 , 184, pl. XXVI, fig. 8; 
pl. XXVII, figs. 1-2.
Saddles entire, lobes prom inently  digitate, su tures less num erous 

than  in Epeng, dumbli.
E a g le  F o r d ? :  Elm  Fork, and W est F ork  (H orton’s M ill), Dallas 

County.
G ra y so n : One-half to th ree-fourths mile sou theast of Union S ta­

tion, Denison.
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Subclass DIBRANCHIATA Owen

O rder BELEM NOIDEA

B E L E M N I T I D A E  de B la in v ille

B ELEM N IT ELLA  d ’ O r b ig n y

B e le m n ite lla  a m e r ic a n a  MORTON 1830. STEPHENSON 1923, 96 , 398, pi. 
XCIX, figs. 1-3.
N aca to ch  sand: One mile northeast of Quinlan (Dr. Gayle Scott) ; 

cotypes in Academ y of N atu ra l Sciences, Philadelphia. An unidenti­
fied belem nite occurs in the lim estone flags of the Boquillas fo rm a­
tion (?E agle Ford  level) a t  Fossil Knobs north  of T erlingua; Dr. 
Udden rep o rts  them  also from  the Boquillas flags on the crest of 
the north  end, and on the w est side, of M ariscal M ountain.

Phylum ECHINODERMATA

Subphylum ASTEROZOA
Class ASTEROIDEA52

G O N IA S T E R ID A E  F o rb e s  1841, em en d . FlSHER 1911 
(Pentagonasteridae )

P e n ta g o n a s te r  ( ? )  te x e n sis  ADKINS AND WlNTON 1920, 3, 47, pl. X, 
figs. 5-6. W in t o n  a n d  A d k i n s  1920, Univ. Texas Bull. 1931, p. 22. 
A d k i n s  1920, 1, 95, pl. VII, fig. 7.
Two complete individuals in slabs, the holotype showing the oral 

side and ano ther showing the aboral side have been found; a few  
fragm ents exist. The species probably rep resen t a new  genus, bu t

52Recent starfishes: Fisher, W alter Kenrick, 19 11 . Asteroidea of the North 
Pacific and adjacent waters. U. S. Nat. Mus. Bull. 76.* Perrier, Edmond, 1875. 
Revision des stellérides du Museum d’Histoire Naturelle de Paris. Paris. Verrill, 
A. E., 1899. Revision of certain genera and species of starfishes with descrip­
tions of new forms. Trans. Conn. Acad. Sci., Vol. X, 145-234, pis. XXV-XXX. Verrill, 
A. E., 1919. Report on the starfishes of the W est Indies, Florida and Brazil. 
Univ. Iowa Monogr., Bull. Lab. Nat. His., Vol. VII, 1-232, pis. I-XXIX.
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its  definition will not be a ttem pted  in th is paper. F isher and others 
have shown th a t Pentagonaster G ray (genotype P. pulchellus, mono- 
typ ic ), a recen t genus, has characters which do no t likely re fe r  to the 
known Cretaceous species, and the English Cretaceous “Pentagonas- 
te rs ” have been rem oved to o ther genera (Crateraster, Ophryaster).

U p p e r  W en o : Sycam ore Creek, southeast o f F o rt W orth (type 
locality ; holotype in Museum of Texas Christian U niversity ).

M e to p a ste r  ( ? )  h o rte n sa e  A D K IN S AND W lNTON 1920, 3, 46, pl. X,
figs. 2-4. W lNTON AND A d k i n s  1920, Univ. Texas Bull. 1931, pp.
21, 69. A d k i n s  1920, 1, 97, p l. VII, f ig . 8 .._ .P late  X X , fig u re s  1 6 -1 7

One complete, bu t distorted  and poorly preserved individual is the 
holotype ; ano ther com plete in te rrad ia l area  is known ; recen tly  a t the 
type locality there was found a well preserved tip  o f a  ray, showing 
th a t all the m arginalia are finely punctate  and lack the depressed 
m argin. The species therefo re  is no t a Metopaster, and does not fit 
into any published genus known to me.

P a w p aw : N ear F o rt W orth, Glen Garden C ountry Club (type 
locality; holotype in Museum of Texas Christian U niversity ).

C o m p to n ia  ( ? )  w in ton i A D K IN S 1920 , 1, 9 7 , p l. V II, f ig s .  4 —5.
A d k i n s  a n d  W i n t o n  1920, 3, 49, pl. X, f ig . 1___P la te  X X , fig u re  18
This species com pares in some fea tu re s  w ith  Comptonia schlum- 

bergeri and Comptonia fourtaui De Loriol, described from  the San- 
tonian  of Abou Roach near Cairo.

P a w p aw : N ear F o rt W orth (type locality; holotype in Museum of 
Texas C hristian U niversity ).

“ P e n ta c e ro s ”  ( ? )  a m e r ic a n u s  A D K IN S 1920, 1, 99 , p l. VII, f ig s .
1—3 ______ __________________________________________ P la te  X X I , fig u re  8

This insufficiently studied starfish m ay belong to the fam ily 
O reasteridae ; Oreaster, of which “Pentaceros” is a synonym, is a 
Recent genus and is not applied to Cretaceous form s.

P a w p aw : N ear F o rt W orth, Sycam ore Creek, loc. 714 (type lo­
ca lity ; holotype in Museum of Texas C hristian U niversity ).

AUSTIN ASTER new genus

Outline stellate-pentagonal, in te rrad ia l arcs m oderately deep ; form  
depressed, disk th in  over center, thickened a t m arginalia. Infero- 
and supero-m arginalia se t a t angle to each other, the in ferio r ones 
pro jecting , reducing gradually  in size tow ard tip  of ray . Both m ar­
g ina lia  tuberculate tubercles of medium size and somewhat irreg u ­
la rly  d istribu ted ; m arginalia devoid of ridges, grooves or o ther ir ­
regu larities, and m argins no t depressed. A ctinal in te rrad ia l p lates 
tr ian g u la r, la rge ; abactin-al p la tes small, hexagonal. G enotype:
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Austinaster mc-carteri n. sp. Horizon as known: A ustin  chalk. 
Holotype and paratypes in B ureau of Economic Geology.

A u st in a s te r  m c-carte r i Ո. s p ______________________ P la te  X X X I I I ,  f ig u re  1

Size small, disk depressed, very  thin, nearly  plane on both surfaces. 
Outline stellate-pentagonal, generally  regular, rays term inally  sharply  
rounded, in te rarcs  of medium  depth and broadly rounded a t  middle, 
m ajor and m inor radii have the ratio  of abou t 2.15:1.

Ahoral face.— Supero-m arginalia flattened, in contour from  above 
subquadrate to trapezoidal (wider a t inner end), in side view some­
w hat trapezoidal w ith the elongate-ovoid in fero-m arginalia p rojecting  
from  beneath them. M arginalia ra th e r  evenly and coarsely tubercu- 
late (worn smooth in most individuals). Superom arginalia 14 in each 
in terarc, g radually  reducing in size tow ards the ends of the rays.

Radialia
Adradialia
Interradialia characteristically  small, subequal, hexagonal plates 

form ing a close mosaic, w ith no spaces or openings between them . 
Madreporite small, ovoid, w ith longitudinal m eanders.

Oral face.— Inferom arg inalia flattened on outer surface, trapezoidal 
and elongate contour, elongate ovate-rectangular in vertical profile, 
bear small, subequal, numerous, distinctly  elevated tubercles.

Admarginalia (?)
Ambulacralia consist of a single row, on each side of am bulacral 

furrow , of small, equal, rectangular, rad ia lly  elongate plates. In te r­
mediate p lates (interradialia)f characteristically  large, mainly t r i ­
angu lar in contrast to the small hexagonal aboral plates, occupy the 
tr ia n g u la r  in te rrad ia l area, which contains typically (pl. X X III, fig. 1) 
28 plates arranged  in four outw ardly convex rows of (from  the cen­
te r  outw ards) 1, 3, 5, and 7 plates and, in each outer corner of the 
tr ia n g u la r  in te rrad ia l area  near the tip  of the ray , a group of about 
6 plates. This arrangem ent is almost invariable. Am bulacral f u r ­
rows stra igh t, narrow er than  the bounding plates, open a t tip  of ray . 
Mouth small, bounded by 10 prom inent radial, cuneate plates.

B a sa lm o s t  A u stin  c h a lk : Type m aterial in a slab of float, which 
weighed about 1,200 pounds; about 25 starfish and num erous fra g ­
m ents are visible on a surface of a portion of the slab, and m any 
o thers are buried  in it, m ainly a t  a  shallow depth, so f a r  as could 
be seen. There is a th in  surface layer of whitish m ateria l which 
contains m ost of the starfishes; a few  are in a contorted position in 
the bottom s of small cavities. The slab is no t f a r  out of place.

Type locality: Travis County, branch of Bouldin Creek ju s t east 
of the М. K. & T.-M. P. Ry. trac k  one and  one-third miles w est of 
south of the Colorado River, A ustin ; level apparen tly  the basal ledge 
of the A ustin chalk. Holotype and para types in B ureau of Economic 
Geology, Austin.
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Class OPHIUROIDEA (Brittle Stars)

O p h iog lyp h a t.exana CLARK 1893 , 14, 3 0 , p l. IV, f ig s .  1 a - C .  CLARK
1915, 15, 43, pl. V III, figs. 3 a-c.
Disk round; composition indistinct. Arms long, w ith wedge-shaped 

under-arm  plates about as wide as long; upper arm -plates about twice 
as wide as long.

W en o: T arran t County, Big Fossil Creek, about 6 miles north  of 
F o rt W orth, associated w ith Alectryonia quadriplicata, Remondia 
robbinsi, and Leiocidaris hemigranosus (type locality, holotype 21884, 
U nited S tates N ational M useum ). Ophiuroids have been found in 
various U pper W ashita levels near F o rt W orth.

Class ECHINOIDEA52a 

The following is an outline of the larger groups of echi- 
noids represented in the Texas Cretaceous, using the classi­
fication of L a m b e r t  a n d  T h i é r y ,  1909-25, 66.

Class: EC H IN O ID EA  d’Orbigny

A. Sub-class GNATHOSTOMATA Pomel. Echinoids w ith m as­
tica to ry  apparatus.

O rder 1: ENDOCYSTA Lam bert. P erip roct surrounded by 
apical plates.

52a Glossary, Echinoids.—Am bitus, the circumference separating oral from aboral 
faces. Am bulacra, five radial zones of pore-bearing plates : the anterior unpaired 
ambulacrum , the anterior paired  am bulacra, and the posterior paired  am bulacra. 
Each ambulacrum consists of two zones, each having two rows of pore p a irs  (slit- 
p a irs  or circular p a irs ).  The ambulacral plates are primitively single (m ajors, p r i­
m aries) but may be multiple at the pore-bearing end ; the pores are arranged in one 
(uniserial) or more (bi-, triseria l) radial rows. A pical system, near center or aboral 
side, a central system of plates, generally four genitals, with genital p o res ; outside 
of them, four ocu lars; a m adreporite, finely perforate, elongated genital, serving as 
strainers, for the water-vascular system. Faces: aboral (abactinal), the face opposite 
the mouth, and bearing the apical system; oral (actinal), the face on which the mouth 
is located. F ascioles, narrow, granulated, non-tuberculate bands encircling or sur­
rounding portions of test. P eripetalous fasciole, a fasciole surrounding the ends of 
the prominently pored part (petaloid portion) of the ambulacra. Fascioles may be 
diffuse, multiple, or reduplicated. Interam bulacra, areas between the ambulacra. 
P erip roct, anus. P eristom e , mouth. Branchial incisions, notches in margin of 
peristome for extrusion of oral branchiae. Plastron, area on oral face between the 
posterior ambulacra ; its plates are paired on either side of the mid-line (amphis- 
ternous), or unpaired, with a row lying on the mid-line, at least initially (m eridoster- 
n ous). Tubercles, rounded symmetrical organs for insertion of spines; occur on 
ambulacral and interambulacral plates ; there are prim aries and secondaries, accord­
ing to size. The base (boss) bears a rounded knob (mam eleon), which is perforate  
or im perforate, around which is a sunken space (areo la), limited by a raised ring 
with granules (scrobiculae), crenulations (crenulate), or else smooth (non-crenulate) .



Handbook of Texas Cretaceous Fossils 269
Section I. HOMALOSTOMATA: No branchial incisions. 

Sub-order CIDAROIDA Duncan. Two series of in te r- 
am bulacral plates, a t least aborally.

Fam ily 1. CIDARIDAE Gray. Same characters. 
Genus 1. Dorocidaris.

2. Leiocidaris.
Section II. GLYPHOSTOMATA: W ith branchial incisions. 

Sub-order STEREOSOM ATA Duncan. T est rigid.
Fam ily 2. PHYM ATRESIDAE Lam bert and Thiéry. 

Tubercles perfo ra ted .
Genus 3. Pseudocidaris.

4. Loriolia
5. Echinopsis.
6. Tetragram m a.
7. Polydiadema.
8. Leptarbacia.
9. Orthopsis.

10. M icropedina.
Fam ily 3. OLOPHYMIDAE L am bert and Thiéry. 

Tubercles im perfo rate ; plates of periproct num er­
ous, d istinct from  the anal valvular plates.

Genus 11. Salenia.
12. Goniophorus.
13. Peltastes.
14. Phymosoma.
15. Cottaldia.

Fam ily 4. HABROCIDARIDAE Lam bert and Thiéry. 
In teram bulacra mainly w ith 3 rows of plates, one 
of them  frequen tly  resorbed; tubercles im per­
fo ra te , non-crenulate.

Genus 16. Codiopsis.
17. Goniopygus.

O rder 2: EXOCYSTA Lam bert. P erip roc t located behind 
apex.

Sub-order PILEATO IDA Lam bert. W ith orthognathous 
jaws.

Fam ily 5. PYGASTERIDAE Lam bert. B ranchial in­
cisions distinct.

Genus 18. Holectypus.
Fam ily 6. CONULUSIDAE Lam bert. Branchial in ­

cisions obsolete.
Genus 19. Pyrina.

Sub-class ATELOSTOMATA Pomel. Jaw s im perfect, tem porary  
or absent.

O rder 3: BRACHYGNATHA Lam bert. Jaw s im perfect or 
ephem eral, disappearing in adult.
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Sub-order GLOBATOROIDA Lam bert. Same characters. 
Fam ily 7. ECHINONEID AE Agassiz. A m bulacra 

sim ple; peristom e w ithout phyllodes.
Genus 20. Pseudopyrina Lam bert.

O rder 4: NODOSTOMATA Lam bert. Peristom e com pletely 
deprived of jaws.

Sub-order PROCASSIDULOIDA Lam bert. Peristom e 
w ithout labrum  or supporting branches, bu t w ith 
phyllode; plastron rud im en tary  or absent.

Fam ily 8. ECHINOBRISSIDAE W right. A m bulacra 
petaloid, w ith b iporiferous p la tes; apex mono- 
centric.

Genus 21. Porobrissus.
22. Procassidulus.

Sub-order SPATANGOIDA Agassiz. T est b ila te ra l; 
peristom e variab le; plastron p resen t; periproct pos­
te rio r to apex.

Fam ily 9. ANANCHITIDAE A. Gras. Apex elon­
g ated ; p lastron m eridosternous; am bulacra 
apetalous or subpetalous (no t in grooves).

Genus 23. H olaster.
24. Pseudananchys.
25. Echinocorys.

Fam ily 10. PRO SPAT ANGIDAE Lam bert. Apex 
com pact; p lastron  am phisternous; paired  am bu­
lacra petaloid bu t superficial.

Genus 26. H eteraster.
27. W ashitaster.

Fam ily 11. BRISSIDAE Cotteau. Apex com pact; 
p lastron am phisternous; paired  am bulacra pet- 
taloid, m ostly situated  in grooves.

Genus 28. M acraster.
29. E piaster
30. Hem iaster.
31. P ro raster.

C ID A R ID A E  G ray  

DOROCIDARIS A . A g a s s i z  1869

T est alm ost spherical w ith subcircular peristom e. Apex dicyclic. 
S u tu res depressed. In teram bulacra l tubercles perfo ra te , w ith deep 
sçrobicula. M iliary zones w ith transverse rows of granules o ften  
separated  by linear impressions. Spines long, cylindrical, w ith rows 
o f elevations. A ptian-R ecent. G enotype: D. papillata Leske.
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D o ro c id a ris  te x a n u s  ( C l a r k )  1891, Johns Hopkins Univ. Circ., 10, 

no. 87, p. 75. C l a r k  1983, Johns Hopkins Univ. Circ. 12, no. 103, 
p. 61 (Cidaris). C l a r k  1893, 14, 36-37, pl. VII, figs. 1 a -e . C l a r k  
a n d  T w i c h e l l  1915, 15, 45, pl. IX, figs. 2 a - f  (Cidaris). L a m b e r t  
1927, 64 , 265.
W a sh ita  d iv isio n : B exar County (type locality). Holotype 

U.S.N.M. 8381.

C id a r is  d ix ie n sis  CRAGIN 1893, 2 1 , 146, pl. XLVI, figs. 15-16. CLARK 
1915, 15, 47, pl. IX, figs. 7 a -b . L a m b e r t  1927, 64, 265. 
Unidentifiable plates.
T a y lo r : Nine miles n o rtheast of Dallas (type locality).

LEIOCIDARIS D e s o r  1856

Test medium-sized, more or less depressed; small peristome. Apex 
dicyclic. Am bulacra composed of equal, granulated  prim aries, pores 
connected by groove. In teram bulacral p lates large, the ir tubercles 
perforated . Spines variable, generally cylindrical. Oxfordian-Recent. 
Genotype: L. imperialis Lam arck.

L e io c id a r is  h em ig ra n o su s  (SHUM ARD) 1860, 8 9 , 609 (Cidaris). 
H i l l  1889, 52 , p. 2. W h i t e  1883, 106 , 38, pl. X V III, figs. 2 a -b  
(Shum ard’s original types). C r a g i n  1893, 2 1 , 160. C l a r k  a n d  
T w i c h e l l  1915, 15, 48, pl. X, figs. 1 а-g ;  pl. XI, figs. 1 a-b . 
A d k i n s  a n d  W in t o n  1920, 3, 24, 49, pl. XX, fig. 3. W in t o n

1925, 115 , pl. X III, fig. 2______________________P la te  X IV , fig u re  2
U p p e r  W ash ita , Denton, and possibly higher form ations. “W ashita 

lim estone, bluffs of Red River, Lam ar County; and 10 miles above 
the m outh of Kiam esha Creek” (i.e., near Sawyer, Choctaw County, 
Oklahom a), are  the type localities. The Texas (Shum ard) Survey 
in 1860 a t A ustin possessed several fragm ents, of which the best 
showed a double row of interam bulacral plates and one series of 
am bulacral pores. The presumable types of Shum ard, from  his 
original draw ings, were figured by W hite. Cragin (2 1 , 160) and 
C lark (1 5 , 49) record it  from  the I. & G. N. Ry. cu t on W est 
Sixth S treet, A ustin. The o ther records are from  north  of F o rt 
W orth. D enton County: One individual from  Grayson Bluff, east of 
Roanoke (Texas Christian U niversity Museum, Nelson Collection; 
figured in W inton 1925, 115 , pl. X III, fig. 2). P rofessor S trecker 
repo rts  having seen one destroyed in Denton County. One indi­
vidual now lost, from  an unknown locality, was on display in the
Oil Exchange, F o rt W orth, in 1919. Grayson County: Three miles 
w est of Denison (C lark 15, pis. X -X I, U.S.N.M. 21768); D enton 
clay on Paw paw  Creek, 1.25 miles below Denison (Cragin 21, 160) ; 
Paw paw  beds above the Q uarry lim estone, on upper Paw paw  Creek, 
Denison, a crushed specimen (found by Dr. McGregor, o f D enison;
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now in B ureau of Economic Geology) ; one large individual rem aining 
in Denison until last year, could not be traced. Southern Oklahoma: 
One-fifth of a te s t from  Kingston, Oklahoma, F o rt W orth or Denton 
level (found by Dr. Bose; now in Bureau of Economic G eology); 
a large specimen is known from  a creek southeast of Colbert, Okla­
homa. The D epartm ent of Geology, U niversity of Texas, has a 
specimen from  the Dumble Survey; and a large specimen, possibly 
of ano ther species, from  the F inlay  M ountains (collected by Dr. 
B eede). Several specimens of this, the la rgest and m ost strik ing  of 
the Texan Cretaceous echinoids, have been lost or destroyed, and 
persons finding new specimens should take the trouble to place them  
in some museum fo r  safe keeping.

Horizon: “F our fee t below the base of the D en ton  m arl” (Cragin 
2 1 , 160); P aw p aw , above Q uarry lim estone (see above discussion). 
G ray so n , a t Grayson Bluff. I t  has not been proved th a t all these 
individuals rep resen t the same species, bu t if  they  do, i t  ranges 
th roughou t the u p p e r  W a sh ita  division.

P H Y M A T R E S ID A E

In teram bulacral tubercles la rger than  am bulacral tubercles:
In teram bulacra l tubercles few, p rom inent; te s t of medium

height____ __ ___________________________ -P se u d o c id aris  e le g a n s
In teram bulacra l tubercles num erous, no t p rom inent-------------------

___________________________________________________ L o rio lia  o rn a tu m
In teram bulacral and am bulacral tubercles of abou t the same size: 

A bout 4 rows of p rim ary  am bulacral tubercles, about 8 rows of 
in teram bulacral tubercles; tubercles non -crenu la te ; te s t glob­
u la r______ __ ______________ ____ _____ M icro p ed in a  sy m m e tr ic a

Two rows of prim ary  am bulacral tubercles (one per plate)
One in teram bulacral tubercle per p late (to ta l 2 rows)

A m bulacral pore-pairs a lte rn a te ; apical opening not p ro­
duced behind_____________ ____________ T e tra g ra m m a  Kill!

A m bulacral pore-pairs in line
Apical opening produced behind__ ________ L o r io lia  te x a n a
Apical opening no t produced behind___P o ly d ia d e m a  te x a n a

Three or more in teram bulacral tubercles per plate (to ta l 6 
rows)

Am bulacral plates w ith 2 rows of pores; apical opening 
small, circu lar

A m bulacral plates compound a t  edge...... L e p ta r b a c ia  a r g u ta
A m bulacral p lates simple

Tubercles c renu late .................... ..............E ch in o p sis  lin ea tu s
Tubercles non-crenu la te____________ ________________

___________ O rth o p sis  o c c id e n ta lis ; O rth o p sis  p la n u la ta
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A m bulacral p lates w ith 4 rows of pores; apical opening 

large, pen tagonal______ T e tra g ra m m a  taffi; T . s tr e e ru w itz i

PSEUDOCIDARIS E t a l l o n  1859

Small to medium-sized, inflated te sts ; peristom e large, decagonal. 
A m bulacra narrow , undulate, w ith simple, equal, g ranu la ted  p ri­
m aries w ith some sem itubercled p lates near peristom e. Spines thick, 
glanduliform . Bathonian-C enom anian. G enotype: P. thurmanni 
Agassiz.

PSEUDOCIDARIS ELEGANS ( C l a r k ) 191 5 , 15, 5 2 , pl. XIV, figs.
2 a - b  (Hypodiadema). L a m b e r t  a n d  T h i e r y  1 9 0 9 -1 9 2 5 , 6 6 , 5 6 2  
(Hypodiadema). L a m b e r t  1927 , 6 4 , (Pseudocidaris).
T r in ity  d iv isio n : Three miles west of M urfreesboro, Pike County, 

A rkansas (type locality).

LORIOLIA N e u m a y r  1 8 8 1

L o rio lia  te x a n a  (CLA R K ) 1915____________________ „ P la te  I, f ig u re s  6 —7

Pseudodiadema texana C l a r k  1915, 15, 55, pl. XVIII, figs. 1 a - i 
(no t Diadema texana R o e m e r  1852).

Loriolia texana L a m b e r t  1927 , 6 4 , 2 6 6 .

Test small, circular, depressed, sides inflated, d iam eter considerably 
g rea te r than  height, oral and aboral faces flattened and parallel. 
A m bulacra narrow , with 2 rows of p rim ary  tubercles, 11-12 in each 
row. In teram bulacra wide, w ith 2 rows of p rim ary tubercles of 
la rger size than  the am bulacral tubercles. Peristom e wide, nearly  
one-half the d iam eter of test. P erip roc t subcircular, bu t w ith a deep 
incision in rig h t an terio r am bulacrum .

G len  R o se , W a ln u t: Travis County, B arton Creek between Oat- 
manville and Bee Caves (type locality; holotype U.S.N.M. No. 31197).

L o rio lia  o r n a ta  (C L A R K ). LAMBERT 1927 , 64 , 2 6 6 .

Heterodiadema ornata C l a r k  1915 , 15, 5 6 , pl. XVIII, figs. 2 a-f . 
Heterodiadema ornata L a m b e r t  a n d  T h i e r y  1909—1925, 6 6 .

Test small, subconical, ra th e r  flattened on both faces bu t orally 
slightly convex; am bulacra narrow , with 2 rows of perfo ra te , crenu 
late tubercles. In teram bulacra  wider, w ith 2 rows of tubercles 
which are sim ilar to those of the am bulacra. Peristom e sm all; p e ri­
proct wide, distinctly  5-angled, w ith a prom inent incision on one side.

W a sh ita : F o rt W orth  (type locality; holotype Johns Hopkins 
Univ., T3006).
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ECHINOPSIS

E ch in o p sis  lin e a tu s  (C LA R K ) 1915, 15, 63, p l. XXV, f ig s .  1 a—С
(Micropsis). L a m b e r t  a n d  T h i e r y  1909-1925, 66, 568 (Micropsis).
L a m b e r t  1927, 64, 266.
T est of m edium  size, sides inflated, am bital outline slightly polyg­

onal, tum id apically, som ewhat concave below. A m bulacra w ith 2 
com pound plates bearing 2 rows of perfo ra te , crenulate tubercles. 
In teram bu lacra  wider, w ith six rows of p rim ary  tubercles, sim ilar 
in size to am bulacral tubercles bu t decreasing in size aw ay from  
am bitus. Peristom e medium-sized, circular, w ith small branchial in­
cisions.

G ra y so n : Southeast edge of Denison, cu t on Bonham road (type 
locality; holotype U.S.N.M. No. 31198).

TETRAGRAMMA

T e tra g ra m m a  taffi (CRAGIN) 1893, 2 1 , 148, pl. XLVI, fig. 3
(Diplopodia), Diplopodia taffi C l a r k  1915, 15, 58, p l. XX, f ig s .
2 a-e . L a m b e r t  a n d  T h i e r y  1909-1925, 66, 564.
Tetragramma taffi L a m b e r t  a n d  T h i e r y  1909-1925, 66, 188.
Tetragramma malbosi L a m b e r t  1927, 64, 266.
T est large, subcircular, low, more flattened below; am bulacra with 

2 rows of p rim ary  perfo ra te , crenulate tubercles, slightly sm aller 
than  in teram bulacral tubercles, pore-pairs biserial above am bitus, 
un iserial below; in teram bulacral plates w ith 8 rows of p rim ary  
tubercles a t am bitus, two of these rows smaller, the la rgest being 
about the same size as am bulacral tubercles. Peristom e medium ­
sized, 10-pointed. w ith prom inent branchial incisions; apical opening 
medium-sized, 5-pointed.

C om an ch e  P e a k : N orth San Gabriel River, 3 miles above George­
tow n (type locality) ; Benbrook; Blum.

T e tr a g r a m m a  stre e ru w itz i (CRAGIN) 1893, 2 1 , 147, p l. XXIV, f ig . 11;
pl. XXV, figs. 9-10 (Diplopodia). C l a r k  1915, 15, 58, pl. XX, figs.
3 a -c  (Diplopodia). L a m b e r t  a n d  T h i e r y  1909-1925, 66, 188
(Tetragramma). L a m b e r t  1927, 64, 266 (Tetragramma).
T est medium-sized, subcircular, ra th e r  flattened; am bulacral plates 

w ith 2 rows of p rim ary  perfo ra te , crenulate  tubercles of abou t the 
same size as the in teram bulacral tubercles; in te ram bulacra  w ith 
abou t 6 prim ary  tubercles (3 p er p la te ) , the ou ter ones sm aller, 
and irreg u la r or absen t aw ay from  am bitus. Peristom e small ; apical 
opening medium-sized, 5-pointed.

W a sh ita : S ierra  Blanca Peaks (type locality) ; Kent.
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T e tr a g r a m m a  ( ? )  h illi (C LA R K ) 1893, U. S. Geol. Surv. Bull. 97, 50, 

pl. XVI, figs. 2 а- g  (Diplopodia). C l a r k  1915, 15, 59, pl. XIX, figs. 
2 а- g  (Cyphosoma). L a m b e r t  a n d  T h i e r y  1909-1925, 66, 187 
( Tetragramma ) .
Test small to medium, low, outline subcircular, sides inflated, top 

and bottom  flattened and parallel. Apical opening pentagonal; o ral 
opening subcircular, w ith d istinct branchial incisions. A m bulacra 
prom inent, s tra igh t, w ith 2 rows of p rim ary  tubercles, 12-13 in each 
row ; in teram bulacra w ith 2 rows of p rim ary  tubercles (one p er 
p la te ) , of same size as am bulacral tubercles. L am bert and T hiéry 
assign th is species to Tetragramma; it differs from  the other species 
notably in having only one p rim ary  in teram bulacral tubercle per plate. 

A u stin  ch a lk : A ustin (type locality; holotype U.S.N.M. No. 8311).

POLYDIADEMA

P o ly d ia d e m a  tex an u m  (ROEM ER) 1852, 7 8 , 83, pl. X, fig. 5 (Diadema). 
L a m b e r t  1927, 64, 266. L a m b e r t  a n d  T h i e r y  1900-1925, 66, 183 
(Trochotiara). Not Pseudodiadema texana C l a r k  1915, 15, 55, pi. 
X V III, fig. 1.
Differs from  Loriolia texana., from  the Glen Rose, in being of 

sm aller size, w ith te s t less depressed, apical opening lacking la tera l 
incision, and w ith granules more abundant.

F r e d e r ic k sb u rg : Fredericksburg  and San Saba Valley (type lo­
calities).

LEPTARBACIA C l a r k  1915, 15, 53

“ Test small, circular in am bital outline, subhem ispherical, upper 
surface depressed, low er surface flat. A m bulacral p la tes are  simple 
prim aries n ea r the apical system  and compound a t  the am bitus. 
Compound plates consist largely  of 1 prim ary and 3 dem i-plates, 
two above and one below. In teram bulacra w ith large p lates and w ith 
6 rows of small, perfo ra ted  and crenulated  tubercles on lower surface 
which become reduced. Peristom e of medium size. P erip roc t sm all.” 
G enotype: L. arguta  Clark.

L e p ta r b a c ia  a r g u t a  CLARK 1915, 1 5 , 53 p l. XVI, f ig . 1. LAMBERT AND 
T h i e r y  1909-1925, 66, 565. L a m b e r t  1927, 64, 266.
T est small, circular, ra th e r  tall, som ewhat flattened below. 

Peristom e medium, perip roct small, circular. A m bulacra straigh t, 
wide below and a t  am bitus, narrow  above; p la tes compound except 
near apex. In teram bulacra w ith long, bare m edian areas on upper 
surface approaching am bitus, and on low er surface w ith 6 rows of 
small, perfo ra ted , crenulated  tubercles.



276 University of Texas Bulletin

W a sh ita : F o rt W orth (type locality; holotype Johns Hopkins Uni­
versity  T 3 004).

D el R io : Between Orégano and San Carlos, Coahuila (Bose 1928, 
10).

ORTHOPSIS

O rth o p sis  o cc id e n ta lis  CRAGIN 1893 , 2 1 , 1 6 0 , p l. XXV, f ig s .  1 - 3 ;  p i.
XXVII, fig . 2 . C l a r k  1915 , 15, 5 4 , p l. XVI, f ig . 1. L a m b e r t  a n d

T h ie r y  1909-1925, 66 , 200. L a m b e r t  1927, 6 4 , 266.
“ Test large, depressed, slightly pentagonal in am bital outline, 

upper surface tum id, lower surface concave; 5 perfo ra ted  genitals, 
one a large m adreporite, some of the oculars reaching the periproctal 
m argin. Am bulacra narrow , stra igh t; pore-pairs in simple, s tra ig h t 
series; p rim ary  tubercles small, perfo ra te  and sm ooth; in teram bulacra 
broad, w ith several vertical rows of small p rim ary  tubercles, sim ilar 
to the am bulacral. Peristom e of medium size.” The tubercles are 
uncrenulated .

W a sh ita : S ierra Blanca Peak (type locality ).

O rth o p sis  p la n u la ta  CLARK 1915 , 15, 5 4 , p l. XVI, f ig s .  2 a—C.

T est small, depressed, circular in am bital outline, upper surface 
flattened, low er surface concave. A m bulacra narrow , pore-pairs 
simple, p rim ary  tubercles small. In teram bulacra  broad, w ith several 
rows of vertical p rim ary  tubercles slightly la rger than  the am bulacra]. 
Peristom e of medium size. T est sm aller, less elevated, and less 
pentagonal, than  O. occidentalis.

G ra y so n : Southeast edge of Denison, cu t on Bonham  road (type 
locality; holotype Johns Hopkins U niversity  73005).

MICROPEDINA C o t t e a u  1866; L a m b e r t  a n d  T h ié r y  1909-25, 66, 206, 566. 

M icro p ed in a  sy m m e tr ic a  (CRAGIN ).

Dumblea symmetrica C r a g in  1893, 21, 149, pl. XXIV, fig. 12; pi. 
XXV, figs. 4 -7 ; pl. XXVII, fig. 1. L a m b e r t  a n d  T h ie r y  1909-1925, 66, 
207, 566.

Pedinopsis symmetrica C l a r k  1 915 , 15, 6 4 , p l. X XIII, figs. 1 a - h .
Micropedina olisponensis F o r b e s . L a m b e r t  1927, 64 , 267.
D iffers from  Pedinopsis in having non-'crenulate tubercles, a sub­

family characteristic; it also differs in the details of compounding in 
the am bulacral plates.

W a sh ita : S ierra Blanca peaks (type locality) ; Kent.
D u ck  C re e k : A bout 5 miles sou theast of F o rt Stockton.
W eno: F o u r miles southeast of F o rt W orth.
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O L O P H Y M ID A E  L a m b e rt  an d  T h ie ry

C entral disc persis ten t (form ing a “cap” ) ____________ s. f . S a le n id a e
perip roct posterior, in mid-line (opposite an  in teram bulacrum )

T est sm all; disc pentagonal, straight-sided; su tu res n o t de­
pressed ------------- ----------------------------------------------- G o n io p h o ru s

T est la rg e r; disc w ith scalloped sides_________________ P e lta s te s
P erip roc t posterior, to r ig h t of mid-line (opposite an  am bu­

lacrum ) ; disc w ith scalloped sides_____ _______ ___ ____ S a le n ia
C entral disc transfo rm ed

Tubercles c renu late------ ------------s. f . P h y m o sam id a e  (P h y m o so m a )
Tubercles non-crenulate____ ____ s. f . E ch in o m e tr id ae  (C o t ta ld ia )

SA LENIA53

SA LEN IA  P R E ST E N SIS  A g a s s i z . L a m b e r t  1927, 64, 267.
L am bert considers th a t Salenia mexicana Schlüter is identical w ith 

th is  species; and th a t Salenia texana Credner is a varie ty  of this 
species.

G o o d lan d : ?F ort W orth (L a m b e r t  1927, 6 4 , 267). Lam bert Col­
lection, Paris.

S e le n ia  te x a n a  CREDNER 1875, 2 3 , 105—106, pl. V, figs. 1—6. CLARK 
1915, 15, 49, pl. X II, figs. 1 а- i ;  pl. XIV, figs. 1 a-c.
According to Lam bert, Salenia texana differs from  S. prestensis 

in having somewhat wider am bulacra, scrobicula of the in teram bu­
lacral tubercles more nearly  equal, more prom inent above and below 
the am bitus, scrobicular granules sm aller and more numerous, re ­
sulting in a more prom inent m iliary  zone.

F r e d e r ic k sb u rg  and W a sh ita : Cileola; Comanche Spring; B exar 
County; Round Rock; F o rt W orth; Benbrook; 2.5 miles north  of 
Denison; Kent.

63Literature : Salenidae: Agassiz, L., 1838. Monographie d’Echinodermes : Salénies, 
Arnaud, H., 1897. Arnaud, H., 1897. Quelques observations sur les Salénia crétacés 
du sud-ouest. Actes Soc. Linn. Bordeaux, Vol. LII. Cotteau, G., 1861. Note 
sur la famille des Salénidées. Bull. Soc. Géol. France (2), XVIII. Cotteau, G., 1878. 
Sur les Salénidées du terrain jurassique de France. C. R. Acad. Sci., for 1878. 
Cotteau, G., 1890. Note sur quelques échinides du terrain crétacé du Mexique. Bull. 
Soc. Géol. France (3), XVII (Salen ia  m exicana). Credner, G. R., 1875. C eratites 
fa stig ia tu s  und Salen ia texana. Zts. d. ges. Naturwiss., Bd. 46. Duncan, 1877. On 
the Saleniidae. Observations on the morphology of Recent Saleniae and description 
of a new species. Ann. Mag. Nat. Hist. (4), XX. Duncan, 1878. On the Saleniidae. 
On a third form of Recent Salenidae, and on the Salenidae from the Tertiary depos­
its. Ann. Mag. Nat. Hist. (5), II. Duncan and Sladen, 1877. On some points in 
the morphology and classification of the Saleniidae. Ann. Mag. Nat. Hist. (5), XIX. 
Schlüter, С., 1887, 82. Strombeck, 1863. Uber P eltastes clathratus. Zts. deutsch. 
Géol. Ges., for 1863.
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SA LEN IA  M EXICANA S c h lü te r  1887, 8 2 , p. 41. B o s e  1910, 8 , 152, 
pl. XXXII, figs. 4-19. L am bert 1927, 6 4 , 267 (as S. prestensis). 
F r e d e r ic k sb u rg  (zone of Oxytropidoceras chihuahuense) : P lacer 

de Guadalupe, Chihuahua; Hda. de Canas, Chihuahua.

S a le n ia  v o la n a  W H ITNEY 1916, 112, 4, pl. 1, figs. 1—9. LAMBERT 1927, 
6 4 , 267.
This species is sta ted  to differ from  Salenia texana as follows: 

i t  is less elevated; has few er am bulacral and in teram bulacral p lates; 
in teram bulacral lips of peristome stra igh t, instead of bilobate; peri- 
proct of different shape. I t  differs from  S. mexicana in being more 
depressed, and in having 16 am bulacral tubercles instead of 20. I t  
differs from  S. prestensis in having 5, instead of 7, in teram bulacral 
plates.

L o w er B u d a : A ustin (Shoal C reek), and M anchaca (type lo­
calities; types in U niversity  of T exas).

GONIOPHORUS

G on iop h o ru s sc o tt i  L a m b e r t  1 926 , in  S c o t t , 8 5 , p. 185 . L a m b e r t  
1927 , 6 4 , 2 6 8 , t e x t  fig. 1 __________________________ P la te  X II , figu re  8

Small species (4 mm. diam eter, 2.5 mm. height) ; differs from
G. lunulatus Agassiz, the genotype, from  the Cenomanian of Le H avre, 
in having its am bulacral tubercles more regu lar and more crowded, 
sub-tubercular pores less prominent, disc pentagonal, w ith apices more 
projecting, oculars more distinct, and periproct better developed.

U p p e r  D u ck  C re e k : Cut of m ilitary  road, one-third mile north  of 
Texas Christian University, F o rt W orth (type locality). The genus 
is known also from  the Denton clay and from  the Grayson-Del Rio 
clay.

PELTA STES

P e lta s te s  sp. A D KIN S 1920, 1, 102.
B a s a l  G ra y so n : Railway cut in southeast Denison; n ear F o rt 

W orth; Middle Bosque River, about a mile southw est of South 
Bosque station.

PHYMOSOMA

P h y m o so m a tex an u m  (ROEMER) 1852 , 78 , 8 2 , pl. X, fig. 6 
(Cyphosoma). C l a r k  1915 , 15, 6 0 , pl. XXI, figs. 1 a -g  
(Cyphosorm). L a m b e r t  1927 , 6 4 , 2 6 8 .

T est large, subcircular, sides inflated, upper surface elevated, 
lower surface depressed, concave. A m bulacra prom inent, w ith 2 
rows of prim ary  tubercles; poriferous zones broad above, narrow
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below; pores uniserial from  near peristom e to am bitus, beyond which 
to the apical system  they  are biserial. In teram bulacra  wide, w ith 
4 rows of prim ary  tubercles a t the am bitus, which orally and ab- 
orally become reduced to 2 rows. Peristom e wide, about two-fifths the 
d iam eter of test, w ith d istinct branchial incisions. P erip roc t large, 
subpentagonal. The tubercles are crenulate and im perforate , as was 
noted by Roemer and by Lam bert.

C om an ch e  P e a k : F redericksburg  and San Saba Valley (type lo­
calities) ; Leon Springs; Austin.

P h y m o so m a m e x ican u m  BÔ SE 1 9 1 0 , 8, 1 5 8 , p l. XXXIII, f ig s .  7 - 1 0 ;  
p l. XXXIV, f ig . 3 ;  p l. XXXV, f ig s .  1 - 3 ,  7 - 8 .

Test of m edium size (d iam eter 39 m m .), ra th e r  flattened on both 
faces bu t more convex above; inflated a t  am bitus; peristom al opening 
large, pentagonal, w ith d istinct branchial incisions; apical opening 
star-shaped w ith points extended. P ores distinctly  biserial above, 
uniserial near peristome. Two rows of p rim ary  am bulacral tubercles, 
12-13 in each row ; 4 rows of p rim ary  in teram bulacral tubercles, the 
two cen tral rows being la rger than  the am bulacral, 12-14 per row ; 
n ea r  am bitus a few  ex tra , scattered  tubercles. The m ore flattened 
test, and the finer tubercles, will help to distinguish this species 
from  P. texanum and P. volanum.

F o r t  W orth -D en ton  (subd. 5, w ith Pervinquieria trinodosa) : E l 
Paso section.

P h y m o so m a vo lan u m  (CRAGIN) 1893, 21 , 147 (Cyphosoma). CRAGIN 
1894, C o lo . C o ll. Stud., 4, p p . 45, 47. C l a r k  1915, 15, 61, p l. XXI, 
figs. 2 a - b ,  3 (Cyphosoma). W h i t n e y  1916, 112, 11, p l. VI, fig. 1 
(Cyphosoma volanum?).
T est small, subcircu lar; upper surfacfe slightly elevated; lower 

surface depressed, concave. A m bulacra slightly prom inent, w ith 2 
row s of p rim ary  tubercles; poriferous zones sinuous; pores uniserial 
from  peristom e nearly  to apical system. In teram bulacra wide, each 
w ith  2 rows of p rim ary  tubercles, sim ilar to those of am bulacra, ad­
jo in ing  which are sm aller p rim ary  or secondary tubercles. Peristom e 
small. P erip roc t large.

D en ison  g ro u p  of W ashita division: Denton County, Big Elm 
Creek, below М. К. & T. bridge (type locality) ; Denison.

U p p e r  B u d a : Austin.

COTTALDIA D e s o r  (Cotteaudia Lambert)

C o tta ld ia  ( ? )  ro tu la  CLARK 1915, 15, 57, p l. XX, figs. 1 a - d .
W h i t n e y  1916, 112, 9, p l. IV, f ig s .  1 - 1 0 ;  p l. V, f ig s .  1 - 2 -----------
__________________ ______ ____________ ___________P la te  X X I II ,  fig u re  3
L am bert 1927, 64, 268, replaces the generic nam e by Cotteaudia, 

and considers C. rotula to be a synonym of C. benettiae Konig, a
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species from  the Cenomanian of France and England. The tubercles 
a re  described by Clark and by W hitney as being perfo rate  and non- 
crenulate, fea tu res of the subfam ily Pedinidae ra th e r  than  of the 
fam ily Olophymidae.

B u d a : Travis County, Shoal Creek (type locality; holotype Johns 
Hopkins U niversity  T3007).

L o w er and U p p e r B u d a : A ustin, M anchaca.

H A B R O C ID A R ID A E  L a m b e rt  an d  T h ie ry

Tubercles more reduced aborally ; te s t of some species subpentag­
onal; genitals no t conspicuously elongated_____________ C o d io p sis

Tubercles no t reduced aborally; te s t subcircular; genital p la tes 
elongated _____________________ __________ ___ ________ G o n io p y g u s

CODIOPSIS

C o d io p sis  te x a n u s  W h i t n e y  191 6 , 112 , 7, p l. I l l ,  f ig s .  1—4 ;  p l. VI, 
fig . 2.

L o w er B u d a : A ustin (type locality; holotype U niversity  of T exas).

C o d io p sis  sp . aff. v a lo ta ir e i L a m b e r t  1903, Note sur un Codiopsis 
nouveau de la craie de Touraine. Bull. Soc. Géol. F rance (4 ), III, 
89-92, pl. I l l ,  figs. 12-17.
L o w er A u stin  c h a lk : N ear Austin. Lim it between the T uronian 

and the Senonian, Saum ur.

GONIOPYGUS Z it t e l

G o n io p y g u s z itte li C l a r k  1891. CLARK 1915, 15, 52, pl. XIV, figs. 
3 a-с ;  pl. XV, figs. 1 a-h . L a m b e r t  1927, 6 4 , 268.
T est subconical, circular in outline; upper surface elevated; base 

flattened. A m bulacra broad, w ith a double row  of a lte rn a tin g  tu ­
bercles, 18 to 20 in each series; poriferous zones, w ith double row  of 
pores, m ultiplied a t the peristom e. In teram bulacra b roader than  the 
am bulacra, w ith a double row  of p rim ary  tubercles, 10 to 12 in each 
row. Apical system  prom inent, compact. Peristom e large, with 
shallow incisions.

E d w a rd s : Round Rock (type locality; holotype U.S.N.M. No. 
12334; Spanish Oak Branch, W illiamson C ounty).

G o n io p y g u s b u d ae n sis  W H ITNEY 1916, 112 , 6, p l. I I ,  f ig s .  1—8.
Small species (d iam eter 4.5 m m .), w ith rela tively  large apical disc 

and large peristom e. D iffers from  G. zitteli in m any fea tu re s; in 
being smaller, w ith relatively  la rger peristom e and much la rger apical 
system ; upper surface less pointed and more evenly rounded; genital



Handbook of Texas Cretaceous Fossils 281
plates less elongated and th e ir  tubercles more central, p lates of apex 
differently a rranged ; in teram bulacral p rim ary  tubercles fewer. 

U p p e r B u d a : A ustin (type locality; type U niversity of T exas).

O rder EXOCYSTA

Sub-order PILEATOIDA

P Y G A S T E R ID A E  L a m b e rt  19 0 0

Am bulacra sim ple; peristom e w ith d istinct branchial incisions 
(notches fo r passage of oral b ranch ia).

HOLECTYPUS D e s o r  1 8 4 2

Small or medium  size, more or less conical te s t; genital 5 perfo ra te  
in Cretaceous species. A m bulacra w ith simple prim aries above, 
below with p lates composed of th ree  elements. Tubercles crenulate . 
P erip roc t in fram arginal or m arginal. Toarcian-Senonian. Geno­
type: H. depressus Leske.
Periproct large, occupies practically  en tire radius :

Test tall, sub-pentagonal, edge th in ; periproct oval, rounded a t
both ends__________________________________ ____ H. e n g e rran d i

T est lower, pentagonal, edge thicker ; periproct pointed a t  inner 
end

T est ta ller, fla tter below; tubercles on lower surface less
num erous_______________________________________ H . p la n a tu s

T est lower, very  concave below; tubercles of lower surface
m ore num erous___________________ ____ ___________ H. p lan u s

P erip roc t short and small :
P erip roc t in middle of radius

T est pentagonal, ta ll; perip roct small, broadly rounded a t
inner end_____ ___ _______________________ H. tra n sp e c o se n s is

T est nearly  circu lar; perip roct la rger of rad iu s),
slightly pointed a t  both ends_______________________H. lim itis

P erip roc t located in ou ter half of radius
T est round; periproct pointed a t  both ends___ _____H. c a st illo i
Test pen tagonal; perip roct rounded a t inner end---- H. ch arlto n i

H o lec ty p u s e n g e rra n d i LAMBERT 1927, 64 , 269. CLARK 1915, 15, 65, 
pl. XXV, fig. 2 (H. planatus).
Medium to small species, tall, ra th e r  pentagonal, w ith large peri­

p roct rounded a t  both ends.
T r in ity  d iv ision  ( ? ) :  Travis County, Cow Creek (type locality; 

holotype U.S.N.M. 12236).
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H o le c ty p u s p la n a tu s  R o e m e r  1852, 78 , 84, pi. X, figs. 2 a-с . G i e b e l  
1853, 4 6 , 373. C o n r a d  1857, 18, pl. I , figs. 4 a-с . R o e m e r  1888, 
80 , 9, pl. I , figs. 6 a-с . L a m b e r t  1927, 64 , 268. C l a r k  1915, 15,
pl. XXV, figs. 3—4 ( ? ) ___P la te  V II I , f ig u re  5; p la te  X IV , fig u re  6

Shell ra th e r  pentagonal, apparen tly  of variable heigh t; perip roct 
large, variable in w idth and outline, b u t pointed a t  inner end and 
rounded a t ou ter end.

F r e d e r ic k sb u rg  and W a sh ita  d iv is io n s: C entral and W est Texas, 
w idespread.

H o le c ty p u s p la n u s  GlEBEL 1 853 , 4 Б , 3 7 3 ___________ P la te  I I I ,  f ig u re  2
Giebel sta tes th a t this species differs from  H . planatus Roemer in

(a) being less ta ll; (b) having the lower surface strongly concave; 
(c) in having tubercles of am bulacral and in teram bulacral areas 
sim ilar; (d) in having tubercles of lower surface more num erous and 
arranged  parallel to the m arg in ; (e) in having a t am bitus 8 am bu­
lacral and 22 in teram bulacral rows of tubercles, continued beneath 
in gradually  decreasing size. Otherwise it is stated  to be sim ilar to 
H. planatus.

Horizon and type locality no t stated. Most of the collection comes 
from  Cibolo, 8 miles from  Comanche Springs, some from  “ Texas,” 
some from  Hendenon between New B raunfels and  Guadalupe. The 
au th o r s ta tes th a t all his fossils rep resen t the same horizon, b u t both 
Exogyra arietina and Orbitolina texana are listed. The horizon may 
be the  F redericksburg  division.

H o le c ty p u s tra n sp e c o se n s is  CRAGIN 1 893 , 21 , 1 6 0 , pl. XXVII, figs.
3 - 5 .  L a m b e r t  1 927 , 6 4 , 2 6 9 .

M edium to large, pentagonal species; periproct small, located near 
middle of radius.

C o m a n c h e an : S ierra Blanca (type locality ).

H o le c ty p u s lim itis  BÔ SE 1910, 8 , 15 9 , pl. XXXVI, figs. 3 - 6 ;  pi. 
XXXVII, figs. 1 - 8 ; pl. X X XV III, figs. 1-2 . A d k i n s  a n d  W i n t o n

1920, 3, 51, pl. IX, figs. 1, 3_________________ _____ ___________
------------------------------------- P la te  V III , fig u re  7 ; p la te  X IV , figu re  7
Medium-sized species, nearly  circular or subpentagonal, fairly  

low; periproct nea r middle of radius, somewhat pointed a t  both ends.
U p p e r  W a sh ita : C entral and W est Texas, w idespread; Subd. 6 

( F o r t  W o rth -D en to n ), El Paso section (type locality).

HOLECTYPUS CASTILLOI C o t t e a u  1890, 20, 295, p l. I.
T est fa ir ly  high b u t no t pointed a t  apex, subcircular; periproct 

small, located in ou ter ha lf of radius, somewhat pointed a t  both ends* 
C re ta c e o u s : Mexico, Ja lpa (Jalisco), type locality.
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H o le c ty p u s ch arlto n i CRAGIN 1893, 21 , 158, pi. XXIV, figs. 8-9. 

C l a r k  1915, 15, pl. XXVI, fig. 1 (H . planatus). L a m b e r t  1927,
6 4 , 2 6 9 ----------------------------------------------------------P la te  V II I ,  f ig u re  8

Large species; small elliptical perip roct situated  n ea r border of 
test, perip roct rounded a t  in n er end.

G ra y so n : D enton County, 1 mile east of Roanoke.
M ain  S t r e e t :  Grayson County, one-half mile southeast of Cedar 

Mills (type localities). D enton County.

C O N U L U S ID A E  L a m b e rt  

PYRINA D e s m o u l i n s

P y r in a  in a u d ita  BO SE 1910, 8, 162, pl. XXXVIII, figs. 3-8 ; pl. XXXIX, 
figs. 1, 2, 4; L a m b e r t  a n d  T h i e r y , 1909-1925, 6 4 , 576.
F o r t  W orth- D en to n  (subd. 5) : Cerro de M uleros (type locality ).

B . Subclass ATELOSTOMATA P o m e l

Peristom e w ith jaw s im perfect, tem porary  or absent.

O rder BRACHYGNATHA

Peristom e having jaws im perfect or ephem eral and disappearing in 
adult.

Sub-order GLOBATOROIDA L a m b e r t

E C H IN O N E ID A E  A g a s s iz  1847

PSEUDOPYRIN A L a m b e r t  1 9 0 8

T est ovoid in outline, less inflated than  Globator; no jaw s in adult. 
Pyrina and Pseudopyrina belong to  different sub-classes: the form er 
has jaws, the la t te r  none. There is some doubt about the generic 
assignm ent of the Texan species.

P se u d o p y rin a  c la rk i (B Ô SE ) 1910, 8 , 163, pl. X X X I X ,  f ig s .  3, 5-8; 
pi. X L , f ig s .  1-3. L a m b e r t  a n d  T h i e r y  1909-1925, 64 , 329.
P. inaudita is circular in outline, ta ll, and evenly rounded above. 

P . clarki is elliptical in outline, lower, and pointed apically.
F o r t  W orth -D en ton  (subd. 5 ) :  Cerro de Muleros (type locality ).

P se u d o p y r in a  p a rr y i  ( H a l l ) 1857, in  E m o r y , M e x . B dry Surv., 18,
144, pl. I, f ig s .  1 a -d  (Pyrina). C l a r k  1915, 15, 67, pl. XXVII, 
f ig s .  1 a - j (Pyrina). B o s e  1910, 8, p. 163 (Pyrina).
P. parryi differs from  P. clarki in being shorter and broader, in 

outline a very short oval, in having a low test, evenly rounded on top
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instead of pointed apically; and in having the periproct small and 
located high on test, instead of large and located low; P. parryi has 
few er tubercles than  P. clarki. P. parryi differs from  P. inaudita in 
being much less elevated and a little more elongate-oval.

L o w e r  W a sh ita : Leon Springs (type locality). C lark records it 
from  n ea r San A ntonio; Travis County, P ilo t K nob; K ent; S ierra 
Blanca peaks and other localities from  Fredericksburg and W ashita 
divisions.

P se u d o p y rin a  ( ? )  b u llo id es (CRAGIN) 1893, 21 , 162.
Basal contour alm ost circular, b u t te s t so ta ll as to appear sub- 

globular.
U p p e r  F re d e r ic k sb u rg : Crane County, Castle M ountain, asso­

ciated w ith Exogyra texana, Pyrina parryi, Holectypus planatus, 
Modiola pedernalis (type locality ).

Order 4 :  NODOSTOMATA L a m b e r t

Peristom e completely deprived of jaws.

Sub-order PROCASSIDULOIDA L a m b e r t  1915

Peristom e w ithout labrum  or supporting arm s, bu t w ith more or 
less developed phyllodes; p lastron rud im entary  or none.

E C H IN O B R IS S ID A E  W righ t 1856

Petaloid am bulacra, composed of two-pored p la tes; apex mono- 
centric.

POROBRISSUS L a m b e r t  1916, Rev. de PaléozooL, 20, 169

Differs from  Nucleopygus in having posterior sulcus broader and 
more elongated, and in its very small rounded periproct.

P o ro b r is su s  a n g u s ta tu s  (C LA R K ) 1915, 15, 69, pl. XXVII, fig. 2 
(Echinobrissus). W h i t n e y  1916, 112, 14, pl. V II, figs. 6-9; pl. IX, 
fig. 4 (Echinobrissus). L a m b e r t  a n d  T h i e r y  1909-1925, 66. 348. 
B u d a : Shoal C re e k , A ustin (type locality ).

P ro c a ss id u lu s  sp. (Cassidulus of au tho rs).
E sc o n d id o : M edina County, D’Hanis,

Sub-order SPATANGOIDA A g a s s iz  1840

Test b ila te ra l; peristom e variable, often labiate and w ith in te rnal 
supporting  arm , invariably  w ithout phyllodes; p lates of unpaired  
in teram bulacrum  form ing  a p lastron on low er surface of te s t; adu lt 
periproct not in 'contact w ith apex.
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A N A N C H IT ID A E  A . G ra s  1848

Apex elongated; plastron m eridosternous; am bulacra apetalous or 
subpetalous.

HOLASTER A g a s s iz  1836

Test subcordiform , with an te rio r groove more or less deep; paired 
am bulacral petals superficial, o ften  unequal, s ta rtin g  (from  apex) 
w ith round pores, then elongated, often  circum flex; tubercles small, 
variably  developed according to species. G enotype: H. nodulosus 
Goldfuss.

H o la s te r  s im p lex  SHUMARD 1854, 87 , 184, pi. I l l ,  fig. 2. CLARK 1915, 
15, 85, pl. XXXIV, fig. 3; pl. X XXVIII, fig. 1. L a m b e r t  1927,
64 , 2 6 9 _____________ __________________________ P la te  X IV , fig u re s  1, 3

Two shapes of te s t are common, one with the g rea tes t perim eter 
a t the base (“low phase” ), the  other w ith the g rea test perim eter 
above the base (“ tall phase” ).

D u ck  C re e k -F o rt  W o rth : C entral and northern  Trans-Pecos Texas, 
w idespread; F o rt W ashita, B ryan County, Oklahoma (type locality ). 

W en o: N orth-C entral Texas (specific identification un certa in ).

H o la s te r  co m an ch esi M a r COU 1 8 5 8 , 68 , 4 0 , p l. I l l ,  figs. 3—3 a —3 b .

M arcou sta tes th a t th is species differs from  H. simplex in (a) being 
pointed apically instead of evenly rounded; and (b) having s tra igh t, 
instead of flexuous, am bulacra.

D u ck  C re e k  ( ? ) :  Grayson County, n ea r  P reston  (type locality; 
holotype BM 12675, B ritish Museum N atu ra l H istory, South K en­
sington; p laste r replica in B ureau of Economic Geology) ; Munson 
Park , Denison.

H o la s te r  n an u s CRAGIN 1893, 2 1 , 156, pl. XXIV, fig. 14; pl. XXV, 
fig. 11.
S horter and more constricted posteriorly  than  H. simplex, s tra ig h ter 

am bulacra with nearly  equal zones and sim ilar pores.
“ Vola bed” ( G r a y s o n ? ) :  Grayson County, Choctaw Creek a t 

Denison-Bonham road (type locality).

H OLASTER NODULOSUS G o l d f u s s . L a m b e r t  1927 , 6 4 , 2 6 9 .

Small species; Lam bert considers it identical w ith H. nodulosus 
Goldfuss from  the French C'enomanian.

M iddle W en o: F o rt W orth (?) .

PSEUDANANCHYS P o m e l  1883 (C ragin aster  Lambert 1903)

Ovoid, bu t usually sinuous a t am bitus; am bulacra consist of low 
p la tes w ith closely spaced zygopores and elongated pores. Differs
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from  Holaster in having the periproct in fram arg ina l instead of on 
the posterior face. Genotype: P . algirus Coquand.

P se u d a n a c b y s  c o m p le tu s (CRAGIN) 1893, 21 , 155, pl. XXIV, fig. 5; 
pl. XXV, fig. 14; pl. XXVII, figs. 6-8. (Holaster) C l a r k  1915, 15, 
pl. XXXIX, fig. 1 (as Holaster simplex). L a m b e r t  1927, 64, 270. 
Medium-sized species, am bulacra sim ilar, no an terio r groove. 
D en ison  b ed s and M ain  S t r e e t :  Grayson County, one specimen 

from  south of Cedar Mills (type locality).

P se u d a n a n c h y s  su p e rn u s  (CRAGIN) 1893, 2 1 , 157 (Holaster).
“Like H. completus, but large, elevated and top-heavy.”
G ray so n  (?) : D enton County, 7 miles south of D enton and 2 

m iles east of Argyle.

ECHINOCORYS B r e y n i u s  1732  (Ananchytes L a m a r c k  1 8 1 6 )

Ovoid, no an te rio r groove; am bulacra sim ilar, form ed of variable 
pores. P erip roc t in fram arg inal. G enotype: E. vulgaris Breynius.

E ch in o c o ry s  te x a n u s  (CRAGIN) 1893, 21 , 145, pl. XXVI, figs. 1—2; 
pl. XXV, fig. 12 (Ananchytes)__________ P la te  X X X V I I ,  f ig u re s  5 - 6
Large test, ovate in basal outline, base flattish, te s t elevated, some­

w hat conical; peristom e and periproct in fram arg ina l; large plates, 
coarsely perfo ra ted  in apical region.

A n a c ac h o : M edina County, on Seco Creek, 2.5 miles northw est o f  
D ’H anis (type locality ).

E ch in o c o ry s  c f .  te x a n u s  (C R A G IN ). D A NE AND STEPHENSON 1928, 118 , 
44, 53.
T a y lo r  (m a r l  ab o v e  W o lf C ity  s a n d ) :  K aufm an County, 2 miles 

from  Forney.
T a y lo r  ( L o t t  ch a lk  m e m b e r ) : Falls o r Bell County.
T a y lo r  (M a rlin  c h a lk ) :  Big Creek, 3.2 miles south  by east o f  

M art.

P R O S P A T A N G ID A E  L a m b e rt  1 9 0 5

Apical system  com pact, p lastron  am phistem ous (i.e., p lates paired 
along m id-line) ; paired  am bulacra petaloid and superficial.

U npaired am bulacrum  w ith  pores sim ilar, separated  by tuberc le ;
te s t high posteriorly , th inned an terio rly ; m ultiple fasciole_____
---------------------------------------------------------------------------------- W a sh ita s te r

U npaired am bulacra w ith  pores of a lte rn a tin g  lengths, no t sepa­
ra te d  by tuberc le ; te s t generally  less wedge-shaped an terio rly ; 
fasciole bands ra re  or lacking________ ________________ H e te ra s te r
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H ETERA STER d ’ O r b ig n y  1853 (En allaster  d ’O r b ig n y  1 8 5 3 )

U npaired am bulacra w ith dissim ilar zygopores, round and slit like 
pore-pairs a lte rn a tin g  (irregularly , in some species). P aired  am ­
bulacra flexuous, posterio r ones short, an te rio r ones long and w ith  
th e ir  an te rio r pores small and circular, a t  least in part. E n tire  
C o m an ch ean . G enotype: H. ohlongus B rongniart.

T est evenly convex an terio rly  and posterio rly____________ H. in fla tu s
T est declivous an terio rly

T est exceptionally low, flattened; outline broadly oval
Pores in 1 :1  a lte rn a tio n _________________________  H. o b liq u a tu s

CH. t ra sk i
Pores in irreg u la r a lte ra tio n _______________________sa p p e r i

T est ta lle r or m ore narrow ed
Apical system  subcentral or a t least no t f a r  posterior 

T est constricted behind
Pores of unpaired  am bulacrum  in a  2:1 a lte rn a tio n ____

_______________________________________________ H. b ra v o e n sis
Pores in 1 :1 a lte rn a tio n _____________ H. te x a su s  d’Orbigny

Test broad behind and sharply trunca te
Pores of unpaired am bulacrum  in simple a lternation

Test low; periproct transverse______ H. te x a n u s  Roem er
T est elevated; periproct vertically  elongate or sub­

circu lar________________H . m e x ican u s Bôse; H. boh m i
P ores of unpaired  am bulacrum  in irreg u la r alternation

_________________________________________________H. w en o en sis
Apical system  distinctly  posterior

T est low, very  constricted behind; periproct d istinctly  tra n s­
verse____________ ________________________ H. te x a n u s  H all

T est elevated, broad behind; periproct nearly  circu lar-------
___________ H. m e x ican u s Cotteau and H. ad k in si L am bert
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%

pl. X, figs. 3 a -c
H. texanus Hall, 1 8 ___ ___

pl. I, figs. 2 a -c
H. texanus Bose, 8 ________

pi. XL, figs. 6-10
H. texanus Loriol, 121.....

pl. IV, fig. 5
H. texanus Loriol, 1 2 1 __

pl. IV, fig. 6
H. bohmi Loriol, 1 2 1 _____

pl. IV, figs. 7-8
H. sapperi Loriol, 121.....

pl. IV, fig. 4 
H. obliquatus Clark, 15._ 

pi. XL, figs. 1 a -d  
H. traski W hitney, 1 1 2__

H. bravoensis Bose, 8 ____
pl. XLII, figs. 2-12

H.adkinsi Lam bert, 1 5__
pl. XXXIX, fig. 2

H. wenoensis Adkins, 1__
pl. V, fig. 3 

H. mexicanus Cotteau, 20. 
pl. II, figs. 1-3

H. mexicanus Bose, 8 ____
XXXIX, 9, 11; XL, 4 

H.inflatus, C ragin, 21__

H. texasus, d’O rbigny___
pl. DCCCL, figs. 1-7

3 0 .5

H %  w  % A % P % Type of

.5 3 .9 1 .5 6 .6 7
unpaired

1 :1

.5 0 .8 3 - .6 6 .6 7 ?

.6 4
.8 5
.9 1 .5 6 ____ 2 1

.5 5 .9 4 .5 5 .6 5 ? 1 1

.6 2 .9 2 .5 2 .6 5 1 1

.6 1 .8 9 .5 3 .8 0 1 - 2 1

.3 8 .9 3 .5 4 — 3 - 6 1

.5 4 .9 3 .6 0 .5 4 1 1

.4 5 .9 7 - ՕՀ CO 1

.6 2
1 .0

.9 8 .5 2 .4 3 2 1

.6 7 .9 3 .6 3 .7 0 1 1

.5 7 .9 5 .6 4 1 1 i

.6 2 .9 6 .6 8 .6 1
1
1

2
1

.6 4 .9 2 .5 3 .6 0 1 1

.6 8 .9 5 — — ?

.5 9 .9 4 .5 1 :1

Fbg.

Fbg.?

Tr.

Wash

Wash.

Fbg.

Wash.
Fbg.?

Fbg.

H % =  g rea test height of te s t as a per cen t of the to ta l length.
W% ֊  g rea tes t w idth of te s t as a per cen t of the to ta l length.
A %  — distance from  an te rio r m argin to apical system as a per 

cen t of the to ta l length.
P  % =  distance of periproct above base, as a per cent of the to ta l 

height.

The tabulation is intended mainly to present clearly the 
relative proportions of the test in species of this genus. 
Valuable differential features not so easily measured are:
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contour and profile of test, broadening or narrowing of pos­
terior end, degree of truncation of posterior end, shape of 
periproct, details of surface marking, nature and arrange­
ment of pores in unpaired ambulacrum, whether paired 
ambulacra are in grooves, presence and nature of pseudo- 
fascioles. It is unlikely that all the species in the above 
table are valid ; but d e  L o r i o l  (in 1904), and later L a m b e r t ,  
perceived clearly that there are several Texan species of 
Heteraster which are usually misidentified as uEnallaster 
texanus ” From the table, the following distinctions will 
be noted :

Low species (H =  .3 8 -4 5 )  : H. sapperi, H. traski.
Tall species (H = .6 4 -.6 8 ) : H. texanus Bôse, H . mexicanus Bose, 

H. inflatus.
Apical system  subcentral (A =  .52-.53) : H. texanus de Loriol, 

H. bravoensis, H. bohmi, H. mexicanus Bôse.
Apical system  f a r  posterio r (A =  .66-.68) : H. texanus Hall, H. 

mexicanus Cotteau.
P eriproct low (P  =  .43) : H. bravoensis.
Perip roct high (P  =  .7 -.8) : H. adkinsi, H. bohmi.

The pre-Washita species have almost invariably the 1:1 
type of alternation, probably the primitive condition in the 
genus; the Washita species have the 2:1 and irregular 
types.

H e te ra s te r  te x a n u s  (ROEMER) 1852 , 78, 8 5 , p l. X ,  f ig s . 3 a - c  (Tox-
aster). L a m b e r t  a n d  T h ie r y  1 9 0 9 -1 9 2 5 , 66, 4 3 8 . L a m b e r t  1927 ,
6 4 , 2 7 0 . B ô s e  1910 , 8 , 1 6 6 , p i. XL, figs. 6 - 1 0 ;  p l. XLI, figs. 2 - 4 ;
pl. XLII, fig. 1_____________ ___________________ P la te  III , f ig u re  1

Typically no t very  ta ll nor inflated; te s t ra th e r  broad, not con­
spicuously narrow ing posteriorly ; pores of unpaired am bulacrum  
a lte rn a tin g  ra th e r  regu larly ; perip roct transversely  oval; p lastron 
widened posteriorly.

Heteraster texanus (H a l l ) 1857, in E m o r y , Mex. Bdry. Surv., 18,
145, pl. I, figs. 2 a-c, is entirely  different from  Heteraster texanus 
Roemer: it has the apical system fa r  posterior, the te s t is much con­
stricted  posteriorly; and it considerably resembles H. bravoensis, 
which however has the apical system subcentral.

F re d e r ic k sb u rg : W idely distributed, C entral and W est Texas; 
F redericksburg  (type locality).

W a sh ita : N orth-C entral Texas.
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H e te r a s te r  o b liq u a tu s  ( C l a r k ) 1915, 15, 87, pi. XL, fig's. 1 a—1. 
L a m b e r t  a n d  T h i e r y  1909-1925, 6 6 , 438. L a m b e r t  1927, 6 4 , 270.
BÔSE 1910, 8 , 165, pl. XXXIX, fig. 10..... .............„ P la t e  V II I , f ig u re  3

Broad, low te s t; la rg e r and much lower and b roader than  H. 
texanus, w ith apical system located more posteriorly, and paired 
am bulacra narrow er; periproct small, transversely  oval, situated  in 
an oval, vertical depression which is more narrowed a t  the  bottom. 

G len  R o se : N ear A ustin (type locality) ; Glen Rose; K err County.

H e te r a s te r  boh m i d e  LORIOL 1904, 1 21 , 49, pl. IV , figs. 7-10 (Enal­
laster). L a m b e r t  a n d  T h i e r y  1909-1925, 6 6 , p . 438.
H =  .58-.65 ; W =  .9 -1 .0 ; apical system  subcentral (A = .5 3 ) ; peri­

proct high (P  =  .8). U npaired am bulacrum  in deep groove, a pore- 
p a ir  a lte rn a tin g  w ith one (or tw o) slit-pairs. A n terio r paired  am­
bulacra w ith posterio r zone in a groove, w ith about 25 slit-pairs; 
an te rio r zone is flush w ith surface, has widely spaced pore-pairs. 
Posterio r paired am bulacra short, depressed, w ith about 13 pore- 
pairs. Peristom e subcircular, d istan t from  m arg in ; p lastron narrow , 
convex. P erip roc t slightly transverse-oval, on ind istinct truncation .

“ I have received from  America, under the name of Enallaster 
texanus, two specimens from  the chalk of Texas, one of which, 23 mm. 
long, comes from  F o rt W orth, and shows quite precisely all the fea­
tu res  of Enallaster bohmi, including the depressed paired am bulacra.” 
De Loriol states th a t Conrad’s [H a ll’s] figure of Toxaster texanus 
<18, 145, pl. I, fig. 2) differs from  H. bohmi in being narrow , w ith 
wide shallow an terio r groove, and apical system fa r  back. C lark’s fig­
ure (U. S. Geol. Surv. Bull. 97, pl. XXXIX, fig. 2 =  U.S.N.M. 9857), 
which was la te r  made the holotype of Heteraster adkinsi Lam bert, 
differs from  H . bohmi in having its paired am bulacra narrow er, more 
curved and longer, its an terio r groove deeper, narrow er and more 
vertical-sided, and its apical system fa r th e r  posterior.

L o w e r  C re ta c e o u s  (horizon no t sta ted ) : F o r t W orth. Type lo­
cality : Esquias, dept. Com ayagua, H onduras (horizon no t s ta ted ).

H ETERA STER  SA PPERI d e  L o r io l  1904, 121, 47, pl. IV, figs. 
4-4 a -4 b  (Enallaster). L a m b e r t  a n d  T h i e r y  1909-1925, 6 6 , p. 438. 
Large, extrem ely depressed species, contour broad and subcircular. 

H = .3 8 ; W =  .93. Apical system  subcentral. U npaired am bulacrum  
in a deep, wide, expanding groove, w ith wide pore-zones. Paired  
am bulacra long and wide, flush w ith surface, an te rio r ones w ith 
abou t 61, posterior ones w ith abou t 44, pore-pairs. Peristom e 
slightly  pentagonal, d istan t from  m argin. P erip roc t transverse oval, 
high on posterio r face b u t invisible from  above.

The unpaired  am bulacrum  has an a lternation  of 3 to 6 slit-pairs 
w ith one round pair, bu t in H. obliquatus C lark there is mostly a 
simple (1-1) alternation . In  H. obliquatus the paired  am bulacra are
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notably narrow er, th e  apical system  is fa r th e r  posterior, the posterior 
slope has a more inclined truncation , m aking the periproct visible 
from  above. H. sapperi is more depressed and more elongate th a n  
H . traski, and is not sim ilar to any other described Texan species (see 
tab le). I t has the extreme type of pore a lternation  (3-5 :1) of the 
unpaired am bulacrum , which occurs in the sim ilar species H. traski.

C re ta c e o u s  ( L o w e r ? ) :  Las Cuevas, Carizel, Esquias (H onduras), 
type localities. I t  has no t yet been reported  from  Texas.

H e te ra s te r  te x a su s  (D’ORBIGNY) 1853, Pal. franç., Terr. Crét., V I, 
184, pl. DCCCL, figs. 1-7 (Enallaster).
This echinoid, donated to d’O rbigny by F. Roemer, is very  close to  

H . bravoensis Bôse if  not identical w ith i t :  it has the same elevated 
test, subcentral apical system, and posterio r constriction and narrow  
trunca tion  of the te s t; it appears to differ m ainly in having the pore- 
pairs  of the unpaired am bulacrum  in simple (1-1) alternation . I t  is 
apparen tly  a different species from  H, texanus Roemer, bu t is prob­
ably identical w ith de Loriol’s E. texanus (121, pl. IV, fig. 6, no t 
fig. 5 ).

F r e d e r ic k s b u r g :  N ear F redericksburg  (type locality ). D’Orbigny 
erroneously re fe rre d  the locality to the Senonian, “ on account of 
its fau n a  and the presence of Ostrea vesicularis

H e t e r a s t e r  b r a v o e n s i s  (B O SE ) 1 910 , 8 , 1 6 8 , pi. 4 1 , figs. 5—1 0 ; pl. X LII, 
figs. 2 - 1 2 ;  pl. X L I I I ,  figs. 1 - 2 ,  6 - 7 .  L a m b e r t  a n d  T h i e r y  1 9 0 9 -  
1 9 2 5 , 6 6 , 4 3 8 . L a m b e r t  192 7 , 6 4 , 2 7 0 . W h i t n e y  1916 , 1 1 2 , 1 6 , 
pl. VI, figs. 3 - 5 .

Differs from  H. texanus in being a ta lle r test, more prom inently 
narrowed behind, w ith paired am bulacra narrow er, and w ith a diffuse 
peripetalous (pseudo?)-fasciole posteriorly; periproct transverse.

F o r t  W o r th  to  P a w p a w  (subd. 5 -6) : El Paso section, Cerro de 
M uleros (type locality).

U p p e r W a sh ita : N orth-C entral Texas, w idely distributed.

H e t e r a s t e r  w e n o e n s is  ( A d k i n s ) 1 920 , 1, 1 1 2 , p l. V , f ig . 3 (Enal~ 
laster). L a m b e r t  192 7 , 6 4 , 2 7 1 .

Broad, ra th e r  low test, no t prom inently  constricted behind, apical 
system  well back; differs from  H. bravoensis in its lower and less in֊ 
flated test, w ith an terio r slope less ab rup t and paired am bulacra 
depressed in slight grooves, w ith pores of unpaired am bulacrum  more 
irre g u la r; has fa in t peripetalous pseudo-fasciole.

W en o: One mile south of R iovista (type locality) ; T arran t 
County, num erous localities.

P aw p aw : T arran t County.
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H e te ra s te r  tra sk i (W H ITN EY ) 1916, 112 , 15, p l. V III, f ig s .  1-3 (Enal- 
laster).
V ery broad, low and flat species; lower, m ore rounded, and an­

te rio r  slope steeper than  in H. obliquatus.
U p p e r B u d a : Travis County, Shoal Creek (type locality).

H E T E R A S T E R  M EXICANUS (C o t t e a u ) 1890, 20, 296, pl. II.
L a m b e r t  1927, 64 , 270 (as H. texanus)_______ P la te  V II I , figu re  2

Elevated, broadly oval species, no t prom inently  constricted pos­
terio rly , w ith apical system placed fa r  back, unpaired  am bulacrum  
long w ith simple pore a lte rn a tio n ; periproct a  very  short, transverse 
oval.

Heteraster mexicanus B Ô SE 1910, 8, 165, pl. XXXIX, figs. 9, 11; 
pi. XL, figs. 4-5 ; pl. XLI, fig. 1, is a  d ifferent species from  H. mexi­
canus C o t t e a u  in th a t its apical system is subcentral instead of fa r  
back, and its periproct is vertically  rounded instead of transversely  
oval; in its shape and am ount of inflation, and in other features, it 
seems ra th e r  sim ilar.

A lb ia n : Southern Mexico (Ja lap a).

H e te r a s te r  ad k in si LAMBERT 1927, 64 , 270. CLARK 1915, 15, 86—87, 
pl. XXXIX, figs. 2 а- g  (as Enallaster texanus)^P la te  V II I , fig u re  6 

This species is very d ifferent from  H. texanus, but has close re ­
lations to H . mexicanus C o t t e a u . The te st is more inflated than  
H . texanus, the am bulacra narrow er, peristom e subrounded, plastron 
narrow er posteriorly, periproct small, situated  high on test. I t  differs 
only slightly  from  H. mexicanus C o t t e a u : the am bulacra are n a r ­
rower, the te s t is more narrow ed posteriorly, the periproct is less 
transversely  oval.

D u ck  C re e k : Pecos County, Leon Springs (type locality ; holo­
type U.S.N.M., No. 9857).

H e te r a s te r  in fla tu s  (CRAGIN) 1893, 21 , 150, p l. XXIV, f ig . 13
(Enallaster). L a m b e r t  1927, 6 4 , 270__________ P la te  V II I ,  f ig u re  1

A nterior-posterio r profile high, equally high and evenly rounded 
a t  both  ends; perip roct narrow er than  in H. texanus; unpaired am ­
bulacrum  w ith one pore-pair and 2-3 slit-pairs a lternating .

G ra y so n : D enton Creek, 1 mile east of Roanoke, and Choctaw 
Creek, east of Denison (type localities).

W ASHITASTER L a m b e r t  1927

G enerally low, elongated, subcordiform  test, sharply sloping an ­
te rio rly  to a th in  edge; peristom e subpentagonal, perip roct rounded, 
high on posterio r face ; unpaired  am bulacrum  very  long, apical sys­
tem  consequently  posterior, and posterio r am bulacra quite short;
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an terio r am bulacra long, flexuous; unpaired  am bulacrum  w ith sim ilar, 
slit-like pores separated  by a tubercle; paired am bulacra superficial, 
an te rio r ones w ith round pores; m ultiple peripetalous fasciole.

U p p e r W a sh ita : F o rt W orth to Pawpaw. G enotype: W. riovistae 
(A dkins).

W a sh ita s te r  lo n g isu lc u s  (AD KIN S AND WiNTON) 1920, 3, 55, pl. IX, 
figs. 4, 8-10 (Enallaster). A d k i n s  1920, 1, 111, pl. V III, fig. 1.
L a m b e r t  1927, 64 , 2 7 1 ------------------------------------P la te  X I I I ,  f ig u re  6

T est more depressed, unpaired am bulacrum  longer and m ore 
excavated and prom inently  grooved, apical system  fa r th e r  posterior, 
an terio r am bulacra diverge a t sm aller angle, and posterior am bulacra 
shorter, than  in W. riovistae.

U p p e r  F o r t  W orth  lim e sto n e : T arran t County; Johnson County, 
n ea r Blum (type locality) ; Grayson County, 3 miles north  of Deni­
son; and elsewhere in N orth-C entral Texas, b u t rare .

W a sh ita s te r  r io v is ta e  (AD KIN S) 1920, 1, 115, pl. VI, fig. 4 ; pl. V III, 
figs. 3, 5 (Hemiaster); L a m b e r t  1927, 64 , 271. L a m b e r t  1926, in
S c o t t , 85 , p, 180 (Miotoxaster)______ ____ ___ P la te  X IX , fig u re  2

G eneral shape of Heteraster wenoensis, more elevated than  W. lon­
gisulcus, and w ith the apical system placed fa r th e r  forw ards, an terio r 
groove shorter, posterio r am bulacra longer. Discontinuous, redupli­
cated peripetalous fasciole.

W en o: One mile south of Riovista (type locality) ; T a rra n t 
County, num erous localities; N orth-C entral Texas, scattered  lo­
calities.

W a sh ita s te r  sp.
P aw p aw : F o rt W orth, Glen Garden C ountry Club; Loc. 714; and 

elsewhere.
There is another species, Washitaster Humphreysanus (M e e k  AND 

H a y d e n ) 1857 (Hemiaster?) from  the P ierre  shale of M ontana, C l a r k

1915, 15, 95, pl. XLIX, figs. 2 a -f .

B R I S S I D A E  C o tte a u , in : Lam bert, Ann. Univ. Lyon, fasc. 17, p. 25 , 
1 9 0 5 .
Apex com pact; p lastron am phisternous (i.e., plates paired along 

mid-line) ; paired am bulacra petaloid, m ainly situated in grooves.

Peripetalous fasciole no t distinct:
U npaired am bulacrum  w ith circu lar pores____ ____ ___ E p ia s te r
U npaired am bulacrum  with elongated-oval pores.........__M acraster

Peripetalous fasciole distinct:
A m bulacra, especially the unpaired  one, in deep grooves_____

__________________________ ______________________________  P r o r a s te r
A m bulacra in pronounced bu t not deep grooves______ H e m ia ste r
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M ACRASTER R o e m e r  1888

T est cordiform , paired am bulacra wide and s tra ig h t; unpaired  am­
bulacrum  w ith pores en chevron, a t least in adult. Some individuals 
show traces of a peripetalous pseudo-fasciole, which is more or less 
diffuse. Genotype: Macraster texanus R o em er  1888.

F orm  elevated, ro tu n d ; am bulacral grooves deep
Sm aller species, prom inently  granulated , am bulacra sho rt____

-------------------------------------------------------------------------M. w ash itae
Large species, sparsely granulated , am bulacra longer

Test rounded posteriorly_________________________ M . e le g a n s
Test prom inently  narrow ed posteriorly_________M. su b o b esu s

Form  low or medium ; am bulacral grooves m ore shallow 
Test low (H =  .46)

A m bulacra short; posterior trunca ted  a re a  bordered w ith
vertical rows of prom inent granules.—............. _.M. n o d o p y g a

A m bulacra long; no prom inent granules on tru n ca tio n____
_______________________ __________ _______ __________ M. te x an u s

Test h igher (H =  .57)
P osterio r face of te s t vertica l; am bulacral grooves dis­

tinctly  excavated____________________________ M. a g u ile ra e
P osterio r face rounded; am bulacral grooves shallow_____

__________ ____________________________________.___ M. w en o en sis
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(a ) R o e m e r , 81, pl. VI, figs.
1-2 (M. texanus, type) —81. ( = 1.0) .93 .46 .395 — —

( b ) S h u m a r d , 87, pl. II, figs.
4 a -c  (M. elegans, type)...„47. ( =  1.0) .96 .51? .49 .62 .22

(c) M. aguilerae ( A ) .  _ 66. .96 .57 .46 ____ —

(d) M. aguilerae (B )_______ 65. .93 .57 .43 — —

(e) B u l l a r d , B2710, pl. VI,
figs. 2 -3 ________________ 70. .91 .48 .43 __ ____

(f) Ind. a  near K ent_________ 78. .9 .5 .41 _ ____

( g ) A d k i n s  a n d  W i n t o n , 3 , 
pl. V III, figs. 3-4 (M.
elegans) ____________ -6 8 .5 .92 .64 .43 .57 .22
M. nodopyga (type)
C l a r k , pl. X L II________ -5 0 .5 .9 .475 .44 .44 .17

M. elegans type (b) differs from  M. texanus type (a) in having 
am bulacra in deeper grooves, in its ta lle r test, which is more con­
stric ted  posteriorly , and in its  less an te rio r apical system. The ta ll in-
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flated species (g) 'commonly called elegans is seen to agree essen­
tia lly  w ith Shum ard’s type (b).  M. aguilerae (c, d) differs from  
M. texanus (a) in having a ta lle r te s t and less an terio r apical system. 
Individuals (e) and (f) agree essentially w ith M. texanus type.

M a c ra s te r  e le g a n s  (SHUM ARD) 1854, 87, 184, pl. II, figs. 4 a -c  
(Hemiaster). B ô s e  1910, 8, 172-174. A d k i n s  a n d  W i n t o n  1920,
3, 53, pl. V III, figs. 3-4. L a m b e r t  a n d  T h i e r y  1909-1925, 66,
472. L a m b e r t  1927, 64 , 272_____ ____ ________P la te  X IV , fig u re  4

Shum ard’s description and poor figures do no t make clear exactly  
which species he had in m ind; la te r  w riters have confused several 
species under the nam e elegans. One very common species figured 
by Adkins and W inton as ju s t cited, agrees fa irly  well w ith Shum ard’s 
indications. I t  is medium-sized or large, ro tund , w ith the in teram ­
bulacral areas characteristically  elevated and rounded, and should 
not be confused w ith such species as texanus, aguilerae, wenoensis. 
The final identification of elegans aw aits a study of the type, if i t  is 
still in existence.

The following features m ay be gathered w ith some assurance from  
Shum ard’s figures of M. elegans (8 7 , pl. II, figs. 4 a -c ) : The am­
bulacral grooves are in tended to be narrow  and deep, te s t is o f 
medium  elevation, in contour a  short, broad oval, som ewhat con­
stric ted  and trunca ted  behind, periproct vertically  elongated and 
situated  fa irly  high on posterior truncation , peristome reniform . Di­
mensions as percentages: Length 47 mm. ( =  1.0); w idth 0.96; height
0.51; apical system 0.49; periproct 0.62; peristom e 0.22.

U p p e r D u ck  C reek , entire F o r t  W o rth : F o rt W ashita (type lo­
cality) ; C entral Texas and Trans-Pecos Texas generally; northern  
Mexico, scattered localities. The F o rt W orth limestone was the era  
of the g rea test development of the genus Macraster (several species) 
in Texas; ano ther less abundant group of species of the genus occurs 
in the Weno.

M a c ra ste r  te x a n u s  R o e m e r  1888, 8 1 , 191-195, pl. VI. BÔ SE 1910,
8, 172, p l. XLVII, fig. 5; p l. X LVIII, figs. 3, 5. L a m b e r t  a n d  
T h i e r y  1909-1925, 66, 472 (as M. elegans). L a m b e r t  1927, 64, 
271. B u l l a r d  1928, Univ. T e x a s  B u ll .  2710, pl. V, figs. 2-3 ( a s
Hemiaster elegans)_____________________ „ „ P l a t e  X I I I ,  f ig u re s  4 —5

M. texanus is distinguished from  M. elegans in (a) having the pos­
te rio r am bulacra longer and w ider; (b) having the am bulacral pores 
la rg e r and more linear; (c) in longitudinal section the upper surface 
of the te st is more uniform ly curved and is lower; (d) the am bulacral 
grooves are shallower; (e) apex is m,ore anterior. The posterior 
am bulacra diverge a t less than  rig h t angle; in M. aguilerae they  di­
verge a t an angle of about 65°;  th is species, as also M. aguilerae, is 
less prom inently granulated  th an  M. elegans.
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“ F re d e r ic k sb u rg  (w ith Exogyra texana and Natica pedeimalis) : 
Georgetown” (type locality). In spite of th is statem ent, the  horizon 
is probably F o rt W orth limestone.

F o r t  W orth  lim e sto n e : Southern Oklahom a; Boracho; K ent; F o rt 
Stockton. Subd. 5: C'erro de Muleros.

M a c ra ste r  w ash itae  LAMBERT 1920, 68 , 28 . LAMBERT 1927, 6 4 , 27 2 . 
L a m b e r t  a n d  T h ie r y  1909-1925, 66 , 47 2 . C l a r k  1915, 15, 89 , p i. 
XLV, figs. 1 a -c  (as Hemiaster whitei).
No fasciole; pores of unpaired am bulacrum  transverse; paired  

am bulacra short and located in ra th e r  deep grooves.
H olotype: U.S.N.M. 31202, locality n o t stated.

M a c ra ste r  n o d o p y g a  L a m b e r t  1920, 6 5 , 28. L a m b e r t  1927, 8 4 , 272. 
L a m b e r t  a n d  T h ie r y  1909-1925, 6 6 , 272. C l a r k  1915, 15, p i.
XLII, figs. 1 a -h  (as Hemiaster elegans)_____P la te  V II I ,  f ig u re  4
I t  is distinguished from  M. elegans in (a) its more depressed fo rm ;

(b) am bulacra much shorter and narrow er; (c) in having two rows 
of nodules on its posterior face.

F o r t  W orth  ( ? ) :  Holotype from  “ Geological Survey of Texas,” 
locality  F o rt W orth (?) .

M a c ra s te r  a g u ile ra e  (BÔSE) 1910, 8 , 173 , pi. XLVII, figs. 2—4, 6—7 ; 
pi. XLVIII, figs. 1-2 , 4. L a m b e r t  a n d  T h i e r y  1909-1925 , 6 6 , 4 7 2 . 
L a m b e r t  1927, 64, 272 (as M. elegans) .  A d k i n s  1920, 1, 109 , pl. V, 
fig. 5 ; pl. V III, fig. 7.

R ather ro tund , outline oval, sides inflated, form  som ewhat de­
pressed. The am bulacral grooves are shallow, s tra ig h t and fa irly  
long; the surface is much m ore m inutely  g ranu la ted  than  in 
M. elegans, and thus appears somewhat like M. wenoensis. M. agui­
lerae differs from  typical M. elegans in (a) having a less elevated and 
more ovate te s t; (b) periproct is situated  lower; (c) am bulacral 
grooves are shallower, and in teram bulacral areas are less prom inently 
elevated and less inflated or rounded; (d) am bulacra are narrow er;
(e) te s t has fewer and much finer granules and tubercles, producing 
a ra th e r  smooth appearance. Lam bert (64, 272) erroneously iden ti­
fied it w ith  M. elegans.

F o r t  W o rth -D en ton  (subd. 5) : Cerro de Muleros, E l Paso section 
(type locality) ; n ea r F o r t W orth ; Hill County, n ea r A quilla; Mc­
Lennan County; F o rt S tockton; Kent.

M a c r a s te r  su b o b e su s  (A D K IN S) 1 9 2 0 , 1, 1 1 0 , p l. XI, f ig . 3
(Epiaster). L a m b e r t  1927, 64, 272...... ................ __Plate X IX , fig u re  4
Large, elevated, inflated species, in outline elongate oval bu t 

prom inently  narrow ed behind. The am bulacra are  long, s tra igh t, 
quite wide fo r  the genus, and situated  in shallow grooves. The
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apical system  is slightly an terio r to the cen ter of the test. Peristom e 
small, transverse, lab ia te ; periproct quite small, circular, low on 
narrow  posterio r face. The obesity and prom inent posterio r elonga­
tion  will distinguish this species from  all o ther Texan species so f a r  
described, though there  is an undescribed species of this general form  
in the Duck Creek a t  K ent and F o rt Stockton.

U p p e r  W en o : One mile south of Riovista (type locality) T a rra n t 
C ounty; M cLennan C ounty; probably w idespread a t th is level.

M a c ra ste r  w en o en sis  (AD KIN S) 1920, 1, 105, p l. VI, fig . 6 (Epiaster). 
L a m b e r t  1927, 64 , 272.
This species will scarcely be confused w ith any o ther described 

Texan species except M. aguilerae, from  which it  differs in (a) hav­
ing the am bulacra slightly narrow er and the am bulacral grooves 
shallower, and (b) form  more elongate oval, w ith the sides more 
nearly  vertical and less inflated. The two species are extrem ely 
sim ilar, and m ay even be identical.

W en o : Three miles southeast of F o rt W orth (type locality) ; 
T a rra n t County, several localities; Denison.

P a w p aw : F o rt W orth.

M a c ra ste r  sp. L a m b e r t  1926, in  S c o t t , 8 5 , p. 181. Hemiaster sp. B . 
A d k i n s  a n d  W i n t o n  1920, 3, 53, pl.V III, figs. 7-9.
No peripetalous fasciole, pentagonal peristom e, paired  am bulacra 

broad, pores of unpaired am bulacrum  arranged  en chevron.
G oo d lan d , C om an ch e  P e a k : F o rt W orth, Valley Mills; w idespread 

and very  abundant.

EPIA STER  D’ O r b ig n y  1855

T est cordiform , notched by an terio r groove, and having a posterior 
keel. U npaired am bulacrum  w ith rounded pores separated  by g ran ­
ule. Peristom e labiated. No d istinct fasciole. G enotype: E. trigo- 
nalis Desor (A lbian).

E p ia s te r  b o se i LAMBERT 1924 , in LAMBERT AND THIERY 1 9 0 9 -1 9 2 5 , 66 , 
4 7 8 , p l. XII, figs, 8 - 9 .  L a m b e r t  1927 , 6 4 , 2 7 2 .

Species small (17 mm. long), inflated, rounded, narrow ed and 
tru n ca ted  behind; apex cen tra l; am bulacra short, wide, pore-zones 
w ider than  in tervening  space ; unpaired  am bulacra w ith oblique 
elliptic pores separated  by granu le ; periproct subcircular, located 
on trian g u la r posterior truncation .

C om an ch e  P e a k : Benbrook (type locality; type in L am bert Col­
lection, P aris ) .

E p ia s te r  w hitei (CLARK) 1915, 15, 89, pl. XLIII, figs. 2 a—c; pl. XLIV, 
figs. 1 a -h ; pl. XLV, figs. 2 a - f ,  no t figs. 1 a -c  (Hemiaster). 
L a m b e r t  a n d  T h ie r y  1909-1925, 66 , 502. L a m b e r t  1927, 6 4 , 272.
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The type is a medium-sized echinoid, elongate, an terio r am bitus 
indented  by sulcus, posterio r end trunca ted , sides convex, inflated, 
apex an te rio r to cen ter and g rea tes t w idth of te s t an terio r to apex; 
te s t p roportionate ly  no t very  elevated. A m bulacra short, in broad 
grooves. U npaired am bulacrum  w ith simple pores. Peristom e 
transversely  oval (sub-ren ifo rm ). P eriproct small, vertically  slightly  
elongate-oval, situated high on posterior trunca ted  face. No fascioles.

D u ck  C re e k : Duck Creek, n ea r Denison (type locality; holotype 
U.S.N.M. No. 9732) ; a t  the type locality of the Duck Creek fo rm a­
tion the re  is a  considerable bed of this species; T a rra n t County, 
num erous localities; probably widely d istributed  a t  th is level.

U p p e r  F re d e r ic k sb u rg : T a rran t County.

H EM IASTER D e s o r  1847

T est subcordiform  or globulous, w ith heterogeneous am bulacra. 
A pical system ethmolyse or ethm ophract, w ith  2-4 genital pores. 
Peristom e ren ifo rm  w ith labrum  no t very  pro jecting . G enotype:
H . bufo B rongniart.

H e m ia ste r  ca lv in i CLARK 1915, 15, 91, pl. XLVII, figs. 2 а -i. LAMBERT
1926, in S cott, 85 , p. 184. L a m r e r t  a n d  T h ie r y  1909-1925, 66 , p. 
500. L a m b e r t  1927, 64 , 272 (Epiaster). B ô se  1910, 8, 175, pi. 
X LIII, figs. 3-5, 8; pl. XLIV, figs. 1 -8 ; pl. XLV, figs. 1-3, 5. 
B ôse 1928, 10, pp. 26, 92. W h it n e y  1916, 112, 18, pl. V III, figs.
4 -7 ; pl. IX, figs. 1-3.
T est oval, cordate, inflated; upper surface elevated; low er surface 

flat; posterio r m argin obliquely trunca ted . A m bulacra m oderately 
depressed on the upper surface. Peristom e transversely  oval; peri­
p roct oval, high on posterio r trunca ted  surface. P eripetalous fa s ­
ciole distinct.

B u d a : Austin, Shoal Creek (type locality; holotype U.S.N.M. No. 
12241).

M ain  S t r e e t  or G ra y so n : Denison; T a rra n t County; Roanoke; 
Cerro de M uleros (subd. 8 =  Grayson) ; betw een Sanderson and 
Dryden.

H e m ia ste r  (L e y m e r ia s te r )  b e x a r i  CLARK 1915, 15, 89, pl. XLVI, 
figs. 1 a-e . L a m b e r t  a n d  T h ie r y  1909-1925, 66, 500. L a m b e r t

1927, 64, 273.
T est small, upper surface nearly  flat, elevated, low er surface 

rounded; sides inflated; apex nearly  cen tra l; posterolateral am bu­
lacra  very short, in teram bulacra prom inent. Peristom e small, only 
slightly  depressed, n ea r  an te rio r m argin. P erip roc t small, situa ted  
high on tru n ca ted  posterio r face. P eripetalous fasciole distinct.

W a sh ita : B exar County (type locality; holotype U.S.N.M. No. 
8330).
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H e m ia ste r  (M e c a s te r )  co m an ch ei CLARK 1915, 1 5 , 90, pi. XLVI, figs.

2 a - d .  L a m b e r t  a n d  T h i e r y  1909-1925, 6 6 , 502. L a m b e r t  1927,
6 4 , 273. L a m b e r t  1926, in  S c o t t , 8 5 ,  p . 184 (Palhemiaster), p i. 
II, .figs. 3', 3", 3"'.
T est small to m edium size, cordiform , high, low er surface flat, 

sides inflated, apex forw ard  of the center, peripetalous fasciole broad 
and clearly  m arked; am bulacra ra th e r  narrow , depressed, petaloidal, 
the postero late ra l considerably sho rter than  the an tero la tera l, apical 
system  nearly  cen tra l; peristom e near fo rw ard  m arg in ; perip roct 
small, high on sloping posterio r surface, showing clearly  from  above.

G len  R o se : Travis County, S anta Monica Springs, 10 miles w est 
of A ustin  (type locality; holotype, Johns Hopkins U niversity  T 3012).

H e m ia ste r  te x a n u s  ROEMER 1849, 7 7 , 3 9 3 ; ROEMER 1852, 7 8 , 85 ,
pl. X, figs. 4 a-c . C l a r k  1915, 1 5 , 94, pi. XLIX, figs. 1 a - j .
L a m b e r t  a n d  T h i e r y  1909-1925, 6 6 , 50 0 _ .P late  X X X I V , fig u re s  4 - 5

T est oval, cordate, declining an terio rly , slightly elevated pos­
te rio rly ; an te rio r sulcus broad and deep, indenting  am bitus. Am bu­
lacra  broadly depressed on upper su rface ; an tero -la te ra l pa ir ben t 
backw ard in upper p a r t; unpaired  am bulacrum  very  broad. Apical 
system  com pact, the fo u r genitals distinctly  perfo ra ted . Peristom e 
large, transversely  oval, bilabiate. P eriproct large, oval, a t  center 
of tru n ca ted  surface of posterio r m argin. P eripetalous fasciole dis­
tinct.

A u stin  c h a lk : New B raunfels, w aterfa ll of Guadalupe River (type 
locality). W idespread in C entral Texas.

H e m ia ste r  am e r ica n u s  GlEBEL 1853, 4 5 , p. 372.
Is stated  to differ from  H . texanus in (a) having g rea test w idth 

in an terio r one-third of test, instead of centrally ; (b) g rea test height 
at, or in fro n t of, apex instead of on posterior median keel; (c) th is 
keel is absent or represented by a low convexity; (d) peristom e is 
circular to pentagonal, instead of transverse and reniform ; (e) peri­
proct circular, instead of vertically  elongate, pointed a t both ends;
(f)  posterior truncation  not bordered by swellings of te s t; (g) and 
in  details of tuberculation.

A u stin  ch a lk  (?) : P robably Cibolo Creek, 8 miles from  Comanche 
Spring (or possibly “ Hendenon, between New B raunfels and Guade­
loupe” )— type locality.

PRORASTER L a m b e r t  1895

Test Schizaster-like, w ith wide and deep an terio r groove; 4 genital 
pores; paired am bulacra flexuous, deeply excavated; tubercles scrobiu- 
late. Genotype: P. atavus A rnaud.
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P r o r a s te r  d a lli (CLA RK ) 1915, 15, 90, pl. XLVII, figs. 1 a —f. 
(Hemiaster). L a m b e r t  a n d  T h i e r y  1909-1925, 66, 506. L a m b e r t  
1927, 64 , 273.
W a sh ita : B exar County (type locality; holotype U.S.N.M. No. 

19114).

Phylum VERTEBRATA 

Class PISCES54 

Subclass SELACHII

L a m n a  te x a n a  ROEMER 1852, 78 , 29, pl. I, figs. 7 a-b . CRAGIN 1893, 
21, p. 166.
E a g le  F o r d : One-half mile east of E cto r; fo rd  a t  New B raunfels 

(type locality).

OXYRHINA EX TEN TA  M a n t e l l . P r a t h e r , J. K., 1901 , Trans. 
Texas Acad. Sci., IV, 85-87.
E a g le  F o r d : N ear Waco.

OXYRHINA M ANTELLI A g a s s i z . R o e m e r  1852, 7 8 , 29, p l. I, f ig s . 
6 a-b .
E a g le  F o r d : Ford a t New B raunfels.

OTODUS A PPE N D IC U L A TU S Agassiz. R o e m e r  1852, 78, 30, pl. I, 
figs. 9 a-b . C rag in  1893, 21, 166.
E a g le  F o r d : Fannin  County one-half mile east of Ector.

C o ra x  h etero d o n  R e u SS. R o e m e r  1852 , 78 , 3 0 , p l. I, f ig s .  8 a - b .  

E a g le  F o r d : New B raunfels.

M Y L IO B A T ID A E

P ty ch o d u s w hipp lei MARCOU 1858, 6 8 , 33, pl. I, figs. 4—4 a. CRAGIN 
1893, 21, p. 166.
Horizon unknow n: Three miles n o rth  of Galisteo, New Mexico 

(type locality ).
E a g le  F o r d : F annin  County, one-half mile east of Ector.

54Cope, E. D., 1872. On the families of fishes of the Cretaceous formation of 
Kansas. Amer. Phil. Soc. Proc., 327-357. Gidley, J . W., 1913. Some new American 
Pycnodont fishes. Proc. U. S. Nat. Mus., Vol. 46, 445-449, 6 text figs. Hay, O. P., 
1916 , 50. Loomis, F. B., 1900. Die Anatomie und die Verwandschaft der Ganoid 
und Knockenfische aus der Kreideformation von Kansas. Paleontogr., Vol. XCIV. 
Cretaceous Fishes: Selachians and Pycnodonts, by S. W. W illiston; Teleosts, by 
Alban Stewart. Univ. Geol. Surv. Kansas, VI, pt. II, 235-403, pis. XXIII-LXXIII, 
1900. Eastman, Charles R., 1894. Beitrâge zur Kenntniss der Gattung Oxyrhina 
[etc.]. Palaeontographica, XLI, 141-191, pis. XVI-XVIII.
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Subclass GANOIDEI

M A C R O S E M IID A E

M a c re p is te u s  a r e n a tu s  COPE. HlLL 1901, 57 , 159, pl. XXIV.
G len  R o se : N ear W eatherford  (type locality).

P Y C N O D O N T ID A E

P y cn o d u s co m m in u en s H AY 1916, 50 , p . 3, p l. I, f ig . 1.

R ight splenial and teeth.
A u stin  c h a lk ? :  M cLennan County, W alker’s Crossing of Bosque 

R iver (type locality ; holotype in Baylor U niversity  M useum ).

P y cn o d u s p lan id e n s H AY 1 9 1 6 , 50 , p . 7.

P a r t  o f le f t splenial w ith  a principal and two o ther rows of teeth . 
L o w er C re ta c e o u s : Vanderpool, Texas (type locality; holotype in 

U nited S tates N ational M useum ).

T y p o d u s d ia s te m a t ic u s  ( C o p e ) 1894. H a y  1916, 50 , p. 4.

Species based on vomer.
F re d e r ic k sb u rg : “ Texas.”

T y p o d u s d u m b eli (C'o p e ) 1892, Proc. Am. Phil. Soc., 30, 123-131 
(p. 128). C o p e  1892, Geol. Surv. Texas, 3d Ann. Rept., p. 256 (Mi- 
crodus). H a y  1916, 50 , p. 5.
Species based on p a r t of le ft splenial sen t to P rofessor Cope by 

Dr. E. T. Dumble, from  collections of the Dumble Survey.
Locality: P robably  Lower C retaceous; Texas.

T y p o d u s v a len s H AY 1 916 , 50 , p . 5 , p l . I, f ig . 2 .

A portion  of the vom er, w ith teeth .
L o w er C re ta c e o u s : M cLennan County, Hog Creek near Speegle- 

ville (type locality; holotype in Baylor U niversity  M useum ).

P y cn o m icro d o n  te x a n u s  ( G i d l e y ) 1913, 44 , 445, tex t figs. 1—2—2 a. 
H a y  1916, 50 , p. 6.

The type is a  vomer.
C r e ta c e o u s? :  H am ilton County, Texas.

C o e lo d u s fa b a d e n s  GlDLEY 1913, 4 4 , 446, te x t figs. 3—3 a. H a y  1916, 
50 , p. 7.

L eft splenial.
L o w er C re ta c e o u s : N ear Gainesville.
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C o e lo d u s d e c a tu re n s is  GlDLEY 1913, 44 , 447, te x t fig’s. 4-4 a. H ay
1916, 5 0 , p. 7.
L eft splenial.
L o w e r  C re ta c e o u s : D ecatur j Wise County.

P R O T O S P H Y R A E N ID A E

P ro to sp h y ra e n a  p e n e tra n s . PRATHER 1 9 0 1 , T e x a s  A c a d . S c i . ,  P ro c ., 
IV, 85-87.
E a g le  F o r d : N ear Waco.

Subclass TELEOSTEI 

E L O P ID A E

H o lco lep is  p u lch e llu s C o c k e r e l l  1919, U. S. Geol. Surv., P rof. Paper 
120-1, 174, pl. XXXI, figs. 3-4 (based on scales) ; M o r e m a n  1927, 
73, p. 97.
E a g le  F o r d : Grayson County.

IC H T H Y O D E C T ID A E

H y p sod on  a u d a x  ( L e id y ) C o c k e r e l l  1919, U. S. Geol. Surv., Prof. 
P ap er 120-1, 177, pl. XXXII, fig. 8; pl. XXXIII, figs. 1-2. 
Xiphactinus audax P ra th e r  1901, 75 , 85-87.
E a g le  F o r d : N ear Waco.

Ic h th y o d ec te s sp. PRATHER 1901, 75 , IV, 85-87.
E a g le  F o r d : N ear Waco.

P o rth e u s  sp . GlDLEY.

One side of m andible, identified by Dr. J. W. Gidley, w as discov­
ered  by Messrs. A rick and M cCarter.

E a g le  F o rd  (shale m em ber) : M cLennan County, Bosqueville road 
crossing of Bosque River.

Class REPTILIA
P L E S I O S A U R ID A E 55

C im o lia sa u ru s  sp. PRATHER 1901, 75 , IV, 85-87.
E a g le  F o r d : N ear Waco.

e6Compare: Cragin, F. W., 1894, Vertebrata from the Neocomian of Kansas. 
Colo. Coll. Stud., V, 67-93. Williston, S. W., 1903, North American Plesiosaurs, 
pt. I. Field Columbian Museum. Publ. 73, pp. 7-12.
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P le s io sa u r u s  sp. PRATHER 1901, 75 , IV, 85—87.

E a g le  F o r d : N ear Waco.

P le s io sa u ru s  sp.
Ten large verteb rae  found by W. S. Adkins in 1927.
P aw p aw : N ear F o rt W orth (Glen G arden C ountry C lub).

M O S O S A U R IN A E

C lid a s te s  sp. P r a t h e r  1901, 7 5 , IV, 85-87.
E a g le  F o r d : N ear Waco.

M o so sa u ru s  sp . A d k i n s  1 924 , U n iv . T e x a s  B u ll .  2 3 4 0 , p. 75.

This nearly  p erfec t skull was found by Dr. J. A. Udden abou t 1918, 
and was la te r donated to Dr. Troedsen of Stockholm.

E a g le  F o r d ? :  M cLennan County, Bosque E scarpm ent n ea r “ fish 
pond.”

Saurian tracks have been described from the Glen Rose 
limestone near Glen Rose by Shuler56, and from the Glen 
Rose in Hamilton County by Wrather57.

Tracks have been recorded from the Del Rio formation by 
U d d e n 5S and by A d k i n s ; 59 and tracks have been verbally 
reported from the Austin Chalk in Travis County.

Dr. Udden reports having sent “to the University of 
Chicago a Cretaceous crocodile from the Rattlesnake beds 
or above, locality Mail Box Tank, northeast of the Chisos 
Mountains.” Reptilian remains have been found in the 
Taylor in Travis County, vertebrae from a roadside cut a 
short distance south of Kimbro; and from just east of 
Cameron road about 1.5 miles northeast of Sprinkle.

The Rattlesnake beds in the Chisos and Terlingua quad­
rangles contain a large reptilian fauna, partially reported 
by Williston, in Udden 1907, 100, pp. 53-54.

6RShuler, Ellis W., 1917. Dinosaur tracks in the Glen Rose limestone near Glen 
Rose, Texas. Amer. Jour. Sci., xliv, 294-298, figs. 1-3 (the tracks were named: 
Eubrontes (?) titanopelopatidus n. sp. Shuler.

57Wrather, W. E., 1922. Dinosaur tracks in Hamilton County, Texas. Jour. Geol,, 
xxx, no. 6, 364-360.

68Udden, J . A., 1908. Fossil tracks in the Del Rio clay. Trans. Texas Acad. Sci.. 
X, 61-52.

59Adkins, W. S., 1924. Univ. Texas Bull. 2340, p. 50.





PLATES I TO XXXVII



P la te  I

m gs. 1—4. C y c ad e o id e a  sp. (reduced). G ille sp ie  san d s (T rin ity  
div ision): A bout 1.5 miles south of F re d e rick sb u rg _______P a g e  49

Fig. 5. M od io la  c o n c e n tr ic e -c o ste lla ta  ROEMER, X 1.5. W aln u t:
Bull Creek road, near A u s tin ____________________________P a g e  137

Figs. 6 -7 . L o r io lia  te x a n a  ( C L A R K ) ,  X 1.5. C om an ch e  P e a k : 
Valley M ills_____________________________________________ P a g e  273

Fig. 8. L u n a t ia  (?) sp., X 0.9. G len  R o se : W estern Travis 
C ounty___________________________________________________P a g e  177

Figs. 9—10. P o ro c y stis  g lo b u la r is  (G lE B E L ), X 1.5. G len  R o se : 
Bull Creek road, n ea r A u s tin _____________________________ P a g e  57

Originals of Figs. 1-4 a t F redericksburg; of Figs. 5-9 in B ureau 
of Economic Geology.

N o t e .— The writer wishes to express his appreciation to Professor W. M . Winton 
for the use of the photographs of pl. IV, fi;?s. 3, 5, pis. XIV-XVIII, and pl. XX, 
fig. 3 ; to Dr. F. L. Whitney for use of the original specimen of pl. XXIII, fig. 1 ; 
to Dr. Gayle Scott for the photographs of pl. XII, figs. 1, 3, 5 ; to Dr. L. W. Stephen­
son for permission to photograph the original of pl. XXIV, figs. 1—2 ; to Dr. T. W. 
Stanton for a plaster replica of the holotype of Pervinquieria leonensis; to Dr. Cloos 
of Bonn for permission to photograph the original of pl. XXXIV, fig. 6 ; to Dr. 
Soergel of Breslau for the use of originals of pl. V, fig. 4, pl. XXIII, figs. 2, 4, and 
pl. XXVII, fig. 1. Plate XIII, figs. 4-5 is reproduced from F. Rceimer 1888, 8 1 ;  
plate XXXIV, fig. 7 is from Airaghi 1904, 124.



U n iv ers ity  o f  T e x a s  B u l le t in  No. 2 8 3 8 P la te  I



P la te  11

Fig's. 1—2. E x o g y r a  te x a n a  ( R o e m e r ) ,  X %• Fig. 1, showing 
fossil pearl. W aln u t: Coke County. Fig. 2, W aln u t: A ustin, Bull 
Creek ro ad______________________________________________ P a g e  114

Fig. 3. G ryphea. m arco u i H lL L  AND VAUGHAN, X %• C om an ch e
P e a k : Three miles southeast of L eander_________________P a g e  106

Fig. 4. M o n o p leu ra  m arc id a  WHITE, 
Deep Eddy Bluff________________________

X 1. E d w a rd s : Austin, 
_________________  P a g e  14 4

F i g .  5 . P r o to c a rd ia  te x a n a  (CONRAD), X 1. 
F o r t  W o r th _____________________________________________

G o o d lan d : N ear 
_________ P a g e  159

Fig. 6. P te r ia  p e d e rn a lis  (RO EM ER), 
Three miles sou theast of L eander_______

X 0.6. C om an ch e  P e a k : 
___________________ P a g e  97

Fig. 7. T r ic h o tro p is  ( ? )  sh u m ard i CRAGIN, 
P e a k : E ight m iles north  of Cresson____________

C om an ch e  
P a g e  189

Figs. 8—9. A m au ro p s is  p e c o se n sis  n. sp., X «07. U p p e r  F r e d e r ­
ic k sb u rg  c la y : U niversity  Mesa, 12 miles no rth east o f F o rt Stock­
to n _______________________________________________________P a g e  179

Originals of F igs. 5, 7 in Texas C hristian  U niversity ; others in 
B ureau of Economic Geology.



U n iv e rsity  o f T e x a s  B u lle t in  N o. 2Ց38 P la te  II



Fig1. 1. H e te ra s te r  a f f . te x a n u s  ROEMER, X 1. K iam ic h i: F o rt 
S tockton_________________________________________________________P a g e  2 8 9

Fig. 2. H o le c ty p u s cf. p la n u s GlEBEL, X 1. F re d e r ic k sb u rg :
B urnet C ounty_________________________________________________P a g e  28 2

Fig. 3. M ete n g o n o c e ra s  hilli BÔHM , X 1. W a ln u t: A ustin______
__________________________________________________________________ P a g e  2 6 4

P la te  III

F ig .  4 . E n g o n o c e ra s  c f r .  p ie rd e n a le  (VO N B u c h ) ,  X 1. W aln u t:
B urnet County________________________________________________ P a g e  2 6 2

F i g .  5. E n g o n o c e ra s  s to lle y i BÔH M , X 0.9 . C o m an ch e  P e a k :
Valley Mills____________________________________________________ P a g e  2 6 3

All originals in B ureau of Economic Geology.



U n ive rs i ty  o f  T e x a s  B u lle t in  No. 2Ց38 P la te  II !



Fig. 1. O x y tro p id o c e ra s  n. sp., X 1. K iam ic h i: F o rt Stockton 
__________________________________________________________________ P a g e  2 2 6

Fig. 2 . O x y tro p id o c e ra s  sp. aff. b ra v o e n se  (B Ô S E ) , X Ы- U p p e r  
F re d e r ic k sb u rg : Pecos County, U niversity Mesa, 12  miles northeast 
of F o rt S tockton________________________________________ P a g e  22 7

Fig. 3. O x y tro p id o c e ra s  sp. aff. b e lk n ap i MARCOU, X 0.2. K ia- 
m ich i: F o rt W orth_______________________________________ P a g e  2 2 6

F i g .  4 . O x tro p id o c e ra s  t r in ite n se  (G a b b ) ,  X 0.93 . C om an ch e  
P e a k : V alley M ills_______ ______________________________ P a g e  22 7

Fig. 5. C y m a to c e ra s  tex an u m  (SH U M A R D ), X Уз______ P a g e  199

Figs. 3, 5 by courtesy of P rofessor W. M. W inton.

O riginals of Figs. 3, 5 in Texas C hristian U niversity ; of Figs.
1, 2, 4 in B ureau of Economic Geology.

P la te  IV



U n ivers ity  o f  T e x a s  B u l le t in  No. 2 8 3 8 P la te  IV



P la ie  V. F r e d e r i c k s b u r g  an d  D u ck  C re e k  F o s s i l s

F ig .  1. O x y tro p id o c era s  cf. ac u to c a r in a tu m  (SHUMARD, 1 8 5 4 ) , 
X 1. Rare in the K iam ich i; freq u en t in the F re d e r ic k sb u rg  c lay  be­
neath  the Brown Trigonia-lim estone seam. In C entral Texas it 
ranges from  the W aln u t to the basal D u ck  C re e k  lim estone. There 
are several closely related  fo rm s ________________________ P a g e  2 2 6

Fig. 2. O x y tro p id o c e ra s  Ո. sp. (aff. su p a n i LASSWITZ, 1904), 
X 0.28. H orizon: F re d e r ic k sb u rg  c lay  and K iam ich i. Locality! Co­
manche S prings_________________________________________ P a g e  2 2 6

Fig. 3. O x y tro p id o c e ra s  tr in ite n se  (G a b b ) ,  holotype, B ritish  Mu­
seum, South Kensington, BM 12665, X 0.75. Locality: Elm Fork 
of the T rin ity  River, probably in Cooke or M ontague County. H ori­
zon: C om an ch e  P e a k  to K iam ich i. F requen t in the F o rt Stockton 
a re a _____________________________________________________ P a g e  227

Fig. 4. P e rv in q u ie r ia  k ilian i (LASSWITZ, 1904), holotype, X 1. 
Museum, U niversity of Breslau. Horizon: Basal D u ck  C reek , and 
? F o r t  W orth  limestone. Type locality: I. & G. N. cut, W est Sixth 
S treet, Austin. F requen t near F o rt S tockton____________ P a g e  23 3

O riginals of Figs. 1-2 in B ureau of Economic Geology; of Fig. 3 
in B ritish  Museum (replica in B ureau of Economic Geology) ; of F ig 4 
in U niversity  of Breslau.



U n iv e rs i ty  o f  T e x a s  B u lle t in  No. 2 8 3 8 P la te  V



P la te  V I .  K iam ich i  an d  D u c k  C re e k  F o s s i l s

Fig. 1. G ry p h e a  tu cu m car i M a r c o u , 1858, X 0.75, holotype, 
British Museum, South Kensington, BM 12676. Type locality: N ear 
Tucum cari, N.M. H orizon: K iam ich i and Lower D u ck  C reek , com­
m on_____________________________________________________ P a g e  107

Fig. 2. H am ite s frem o n ti MARCOU, 1858, holotype, BM 12667, 
X 0.75. Type locality: Preston, Grayson County, Texas, Horizon: 
Basal D u ck C re e k ; occasional___________________________ P a g e  2 0 8

Fig. 3. E lo b ic e ra s  n. sp., X 1. R are; U pper K ia m ic h i___________
__________________________________________________________________ P a g e  2 3 4

Fig. 4. O x y tro p id o c e ra s  (?) n. sp., X 0.85. Common; C om an ch e  
P e a k  lim estone___________________________________________ P a g e  2 2 8

Fig. 5. O x y tro p id o c e ra s  aff. ch ih u ah u en se  (BÔSE), X 0.95. Com­
m on; F re d e r ic k sb u rg  clay, C om an ch e  P e a k  lim estone_____ P a g e  22 7

O riginals of Figs. 1-2 in B ritish  M useum; p laste r casts of Figs. 1-2 
and originals of Figs. 3-5 in B ureau of Economic Geology.



U n iv e r s i ty  o f  T e x a s  B u l le t in  No. 2 8 3 8 P la te  VI



P la te  V II

Figs. 1, 4. O x tro p id o c e ra s  b e lk n ap i (M a r c o u ) . Fig. 1, reduced. 
K iam ich i: F o rt W ashita, Bryan County, Oklahoma. Fig. 4, holotype, 
X 0.75, British Museum, N atu ra l H istory (South K ensington), BM 
12663;  p laster replica in Bureau of Economic Geology. K iam ich i: 
N ear Preston, Grayson County___________________________ P a g e  2 2 6

Fig. 2. In o ce ram u s (A c t in o c e ra m u s)  su b su lc a tifo rm is  BÔSE, holo­
type, X 1. E d w a rd s : One mile w est of Valley Mills _______ P a g e  96

Fig. 3. In o ce ram u s sp. aff. c o n ce n tricu s  PARKINSON, X 1. C o ­
m an ch e  P e a k : Three miles southeast of L e a n d e r__________ P a g e  96

O riginals of Fig. 4 in B ritish  Museum; p laster cast of Fig. 4 and 
originals of others in B ureau of Economic Geology.



U n iv e rs i ty  o f  T e x a s  B u l le t in  No. 2 8 3 8 P la te  V II



P ia te  V III

F ig .  1. H e te ra s te r  in fla tu s (C R A G IN ), X 1. C om an ch e  P e a k :
N ear Valley Mills____________________________________________ P a g e  2 9 2

Fig. 2. H e te ra s te r  cf. m e x ic an u s (COTTEAU), X 1. K iam ich i:
Triple Peak, southw est of F o rt Stockton (T. P. Blk. 3 ) ___ P a g e  29 2

Fig. 3. H e te ra s te r  cfr. o b liq u a tu s  (C L A R K ), X 1. G len  R o se :
Sec. 51, K err County, Barfield ranch_______________________ P a g e  2 9 0

F i g .  4. M a c ra ste r  n o d o p y g a  LAMBERT, X 1. F o r t  W o rth ? :
N ear F o rt W orth______________________________________________P a g e  2 9 6

Fig. 5. H o lec ty p u s p la n a tu s  ROEMER, X 1. G o o d lan d : Stove 
F oundry  road, n ea r F o rt W orth______________________________ P a g e  282

Fig. 6. H e te ra s te r  ad k in si LAMBERT, X 1. K iam ich i: Triple 
Peak, F o rt S tockton___________________________________________ P a g e  2 9 2

Fig. 7. H o lecty p u s lim itis  BÔSE, X 1- M ain S t re e t :  N ear F o rt 
W orth..__________________________________________________________ P a g e  2 82

Fig. 8. H o lecty p u s ch arlto n i CRAGIN, X 1. M ain S t re e t :  Rio- 
v is ta____________________________________________________________ P a g e  2 8 3

All originals in B ureau of Economic Geology.



U n iv ers ity  o f  T e x a s  B u l le t in  No. 283Ց P la te  V I I I



F ig .  1. D esm o ce ra s  ( ? )  lae v ic an ic u la tu m  ROEMER, X 0 .9 . D uck  
C re e k : N orth  of D enison____________________________________P a g e  2 2 0

Fig. 2. D e sm o ce ra s  ( ? )  b ra zo e n se  SHUMARD, X 0.2. D u ck  C re e k :
F o rt S tock ton__________________________________________________P a g e  2 2 0

O riginals in Bureau of Economic Geology.

P la te  IX



U n iv e rsity  o f  T e x a s  B u lle t in  No. 2 8 3 8 P la te  IX



P la te  X

Fig. 1. P e rv in q u ie r ia  n. sp., X 0.5. Basal D u ck  C re e k : U niver­
sity  Mesa, n ea r F o rt Stockton. The young whorls have a  kiliani- 
ribb ing; the la te r stages show trinodose o rnam en ta tion____P a g e  2 3 4

Fig. 2. P e rv in q u ie r ia  n. sp., X 0.5. Basal D u ck  C re e k : Univer­
sity  Mesa, n ea r F o rt Stockton. The young whorls have a leonensis- 
ribb ing; the la te r  stages show trinodose o rnam en ta tion____P a g e  232

O riginals in B ureau of Economic Geology.



U n iv e r s i ty  o f  T e x a s  B u l le t in  No. 2 8 3 8 P la te  X



P la te  X I

Fig. 1. P e rv in q u ie r ia  sb u m ard i (M a r COU), holotype, X %, B rit­
ish Museum, N atu ra l H istory, BM 12662, p laster replica in Bureau 
of Economic Geology. D u ck  C re e k : P re s to n _____________ P a g e  231

Fig. 2. P ro h y ste ro c e ra s  sp. aff. au st in e n se  (ROEMER), X 0.7. 
D u ck  C re e k : U niversity Mesa, n ea r F o rt S tock ton_______ P a g e  2 2 8

O riginal of Fig. 1 in B ritish  Museum; p laster cast of Fig. 1 and 
original of Fig. 2 in B ureau of Economic Geology.



U n iv e r s i ty  o f  T e x a s  B u l le t in  No. 2 8 3 8 P la te  X I



P la te  X I I

Figs. 1, 3. W o rth o cera s p la ty d o rsu m  ( S co tt) ,  genholotype, 
X 10. Fig. 1 =  Scott 1924, 84 , pl. V, fig. 4. Fig. 2 =  Scott 1924, 84 , 
pl. V, fig. 1. D u ck  C re e k : D enison______________________ P a g e  2 1 9

Fig. 2. H am ite s  n ok on is A d k i n s  a n d  W i n t o n , holotype, x  1. 
Basal D u ck  C re e k : N ear Texas Christian U niversity, F o rt W orth 
---------------------------------------------------------------------------------------- P a g e  2 0 8

F i g .  4 . H a m ite s  ( ? )  co m an ch en sis  A D K IN S AND W lNTON, holo-
type, X 1. Basal D u ck  C re e k : Lake W orth, n ea r F o rt W orth_______
-----------------------------------------------------------------------------------------P a g e  2 0 9

Fig. 5. H am ite s  (?) v a r ia n s  SCOTT, X 4. D u ck  Creek:__ Denison 
__________________________________________________________________ P a g e  2 1 0

Fig. 6. P e rv in q u ie r ia  sp. aff. a g u ile ra e  ( B o s e ) ,  X 0.5. U pper 
D u ck  C re e k -b a sa l F o r t  W o rth : N ear F o rt W orth_________P a g e  2 3 3

Fig. 7. P ro h y ste ro c e ra s  au st in e n se  (RO EM ER), holotype, X 1 
( = L a s s w i t z  1904, 67 , pl. V, fig. 3 ), photographed a t U niversity  of 
B reslau. D u ck  C re e k -F o rt  W o rth : A ustin______________ P a g e  2 2 8

Fig. 8. G o n io p h o ru s sc o tt i  LAMBERT, X 3. U pper D u ck  C re e k :
F o rt W orth______________________________________________ P a g e  2 7 8

Fig. 9. G ry p h e a  n a v ia  H A LL, X 1. K iam ic h i: F o rt W orth_____
__________________________________________________________________ P a g e  106

Originals of Figs. 1, 3, 5 in Texas Christian U niversity; of Fig. 7 
in U niversity of B reslau; others in Bureau of Economic Geology.



U n iv e r s i ty  o f  T e x a s  B u l le t in  No. 2 8 3 8 P la te  X I I



P la te  X I I I

Figs. 1-2. P e rv in q u ie r ia  n. sp. F o r t  W o rth : Bell County; and 
D u ck  C re e k  U niversity Mesa, n ea r F o rt S to ck to n ________ P a g e  2 3 2

Fig. 3. P e rv in q u ie r ia  m ax im a  (LASSW ITZ ), reduced, X ՜/4. F o r t  
W o rth : Southw est of F o rt W o r th _______________________ P a g e  231

F i g .  6. W a sh ita s te r  lo n g isu lcu s  (A D K IN S AND W lN T O N ), h o lo ty p e , 
X 2. F o r t  W o rth : N e a r  B l u m _____________________________ P a g e  2 9 3

Figs. 4—5. M a c ra ste r  te x a n u s  ROEMER, holotype, X 1. F o r t  
W o rth ? : G eorgetow n___________________________________ P a g e  2 9 5

Location of originals of Figs. 4-5 unknown; others in Bureau of 
Economic Geology.
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Figs. 1, 3. H olaster sim plex S h u m a r d , X 0.5. D uck C reek: N ear 
F o rt W orth_________________________________________________ P age 285

F ig .  2 . Leiocidaris hem igranosus (SH UM ARD), X 0 .5 . G rayson:
Grayson Bluff, east of Roanoke____________________________ P age 271

F ig .  4 . M acraster elegans (SH UM ARD ), X 1. F ort W orth: N e a r  
F o r t  W o r th _________________________________________________ P age 295

Fig. 5. H eteraster sp., X 1____________________________ P age  287

Fig. 6. H olectypus p lan atus ( R oEM ER), X 1. Goodland: N e a r  
F o rt W orth_________________________________________________ P age 282

Fig. 7. H olectypus li.mitis BÔSE, X 1* Main S tree t: N ear F o rt 
W orth ______________________________________________________ P age  282

Plate X IV

Originals in Texas Christian University.



Aè 
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University of T exas Bulletin No. 2838 Plate X IV



Fig*. 1. E x o gy ra  arietin a  ROEMER, X  1. Main S tree t: N ear F o rt 
W orth_______________________________________________________ P age  112

Fig. 2. Hom om ya sp., X 0.5__________________________ P age  140

Fig. 3. Pachym ya austin en sis SHUMARD, X 0.5. H orizon: U pper 
W ash ita-----------------------------------------------------------------------P age  150

Fig. 4. E xo gy ra  am ericana (MarCOU), X 0.5. Main horizon: 
F o rt W orth ________________________________________________ P age  111

F i g .  5. E xo gy ra  texan a ROEMER, X 0.5. H o r iz o n : Glen Rose to  
K iam ich i_____________________________________________________P age  114

O riginals in Texas C hristian University.

Plate  X V



University of Texas  Bulletin No. 2838 Plate  XV



Plate X V I

Fig. 1. A lectryonia qu adrip licata  (SH U M A R D ), X 1* U pper 
W ashita_____________________________________________________ P age  104

Fig. 2 . P rotocard ia  texan a (CONRAD), X 0 .5 . F red erick sburg  
and W ash ita________________________________________ ________ P age  159

Fig. 3. A lectryonia sp. aff. carin ata  (LAM ARCK) y X 1* W ashita
division in N orth-C entral Texas; ra re  in Trin ity  and F red erick sburg  
divisions____________________________________________________ P age  105

Fig. 4. T rigon ia  c lav igera  CRAGIN, X 1. U pper W ashita.

Fig. 5. A lectryonia lugubris (b e lla p lica ta ), X 1. Top of E ag le  
F o rd ________________________________________________________ P age  104

Fig. 6. A lectryon ia n. sp., X 0.5. U pper F red erick sburg ; 
W ash ita?____________________________________________________ P age  103

Originals in Texas Christian University.



University of Texas  Bulletin No. 2838 Plate XV I



Figs. 1, 3. Pecten  (N eith ea) subalpinus BÔ SE, X 0.5. Mainiy 
W ashita division____________________________________________P age  127

Fig’s. 2, 4. Pecten  (N eith ea) texan us ROEMER, X 0.5. Mainly 
W ashita division____________________________________________ P age  127

Fig. 5. Pecten  bellu la  C r a g in , X 1. Mainly F ort W orth lime­
stone_______________________________________________________ P age 125

Fig. 6. Pecten wrighti SHUMARD, X 1. W ashita division, espe­
cially Duck C reek-Fort W orth levels_______________________P age 125

Fig. 7. Pecten (N eith ea) georgetow nensis KN IK ER, X 0.5. Weno 
___________________________________ __________________________ P age  127

Plate  XV II

F ig .  8 . Pecten irregu laris BÔSE, X 1. Com anche Peak-Edw ards- 
K iam ich i____________________________________________________ P age  126

Originals in Texas Christian University.



University c f  T exas Bulletin No. 2838 Plate XV II



F ig .  1. G ervilliopsis invagin ata  (W H IT E ), X  1. W ashita d iv is io n , 
a b u n d a n t  in  W eno_______________ ___________________________ P age  91

F i g .  2 . C yprim eria a f f .  gigan tea  CRAGIN, X  0 .5 . G ray son _______
_____________________________________________________________ P age  162

F i g .  3. C yprim eria texan a (RO EM ER), X  0 .5 . F red erick sburg  
d iv is io n _____________________________________________________ P age  162

F i g .  4 . Lim a w acoensis (RO EM ER), X  1. F red erick sburg  a n d  
W ashita_____________________________________________________ P age  132

F i g .  5 . Inoceram us com ancheanus CRAGIN, X  0 .5 . D uck Creek. 
_______________________________________________________________ P age  92

F ig .  6. Pinna com ancheana CRAGIN, X  0 .5 . U p p e r  F red erick s­
b u rg__________________________________________________________ P age  90

Plate X V III

Originals in Texas Christian University.
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Fig1. 1. E n gon oceras serpentinum  (C r a g i n ) ,  X 1* W eno: Deni­
son__________________________________________________________ P age  262

Fig. 2. W ash itaster riovistae (A D K IN S ), X 2. W eno-Pawpaw: 
R iovista_____________________________________________________P age  293

Fig. 3. C yprim eria w ashitaensis A D K IN S, X 1. W eno: Denison. 
H olotype____________________________________________________P age  163

Fig. 4. M acraster subobesus ( A d k i n s ) ,  X 1. W eno: F o rt W orth. 
H olotype_____________ ______________________ _____________Page 296

Fig. 5. P ervinquieria wintoni ( A d k i n s ) ,  X 1. W eno: Gaines­
ville_________________________________________________________P age  231

O riginals in B ureau of Economic Geology.

Plate  X IX



University of T exas Bulletin No. 2838 Plate X IX



Figs. 1-3. Scaphites hilli A D K IN S AND W lNTON. Fig. 1, holo- 
type, X 4, from  Paw paw : F o rt W orth. Fig. 2, x  5. Fig. 3, X 4. 
Paw paw : Possibly G rayson_________________________________P age  257

Figs. 4—6. N eokentroceras w orthense (A D K IN S ). Fig. 4, X 4. 
Fig. 5 x 2 .  Fig. 6, X 2. Paw paw : F o rt W orth_________ P age  235

Fig. 7. Scaphites hilli A D KIN S AND W lNTON, X 2. Paw paw ____
______________________________________________________________P age  257

Fig. 8 . W orthoceras worthense (A D K IN S ), X 5 . Paw paw : F o rt 
W orth______________________________________________________ P age  219

Fig. 9. B acu lites com anchensis A D KIN S, X 2. Paw paw : F ort 
W orth______________________________________________________ P age  207

Figs. 10—11. Subm antelliceras w orthense (A D K IN S ), X 2. Paw ­
paw : F o rt W orth. Fig. 10, widely umbilicate form ; fig. 11, n a r­
rowly umbilicate fo rm ______________________________________ P age  239

Fig. 12. A rea w ashitaensis AD KIN S, holotype, X 1.5. Paw paw :
F o rt W orth__________________________________________________ P age  89

F ig .  1 3 . P rohysteroceras wenoense (A D K IN S ), X 2. Paw paw :
F o rt W orth_________________________________________________ P age  229

Fig. 1 4 . H am ites tenaw a A D K IN S AND W lNTON, X 2. Paw paw : 
F o rt W orth_________________________________________________ P age 210

Fig. 15. Stoliczkaia adkinsi BOSE, X 1. Paw paw : F o rt W orth. 
______________________________________________________________ P age 236

Figs. 16-17. M etopaster ( ? )  hortensae A D KIN S AND W lNTON. Fig. 
16, X 2.5. Fig. 17, X 1. Paw paw : F o rt W orth__________ P age  266

Fig. 18. C om ptonia wintoni A D KIN S, holotype, X 2. Paw paw :
F o rt W orth_________________________________________________ P age  266

O riginals of Figs. 3, 18 in Texas C hristian U niversity ; others in 
B ureau of Economic Geology.

Plate X X



University of T exas Bulletin No. 2838 Plate  X X



Plate X X I

F i g .  1. Turrilifces w orthensis A D KIN S AND W lNTON, X 3. P aw ­
paw : F o r t  W o r th ___________________________________________P age 215

Figs. 2—3. E n gon oceras spp., X 1.9. Fig. 2, Paw paw : F o rt 
W orth. Fig. 3, W eno: F o rt W o r th ______________________ P age  261

Fig. 4 . Sto liczkaia  adkinsi BÔ SE, holotype, X 1*5 . Paw paw : 
F o rt W orth_______________________ _______________________P age 236

Figs. 5-6. Flick ia boesei A d k i n s , h o lo ty p e . Fig. 5, X 3.5. Fig. 
6, X 2. Paw paw : Rio v is ta______________________________P age  217

Fig. 7. H elicocryptus m exicanus BÔ SE, X 0.75. W eno: Bowen, 
New Mexico, nea r Initia l Boundary Monument, north  flank of Cerro 
de M uleros_______________________________________________P age  174

Fig. 8. “ P en taceros”  am ericanus AD KINS, X 9/8, holotype. P aw ­
paw : F o rt W orth_______________________________________ P age 266

Fig. 9. N eokentroceras w orthense (A D K IN S ), X 3, holotype. 
Paw paw . F o rt W orth____________________________________P age 235

Fig. 10. Turrilit.es brazoensis ROEMER, X 0.75. Main S tree t:
Temple-Belton road______________________________________ P age 214

O riginal of Fig. 8 in Texas Christian U niversity; others in Bureau 
of Economic Geology.
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Fig 'S . 1—3. E x o gy ra  arietin a  ROEMER. Figs. 1-2, X 1. Fig. 3, 
X %. Del R io: Three miles w est of B uda______________ P age  112

Fig. 4. G ryphea m ucronata GABB, X %. G rayson : N ear F o rt 
W orth------------------------------------------------------------------------------- P age  108

Figs. 5—7. E xo gy ra  cartledgei BÔSE, X %• Del Rio: Terlingua 
---------------------------------------------------------------------------------- P age 115

Fig. 8. E xo gy ra  whitneyi BÔSE, X 0.57. Del Rio: Between San­
derson and D ryden_________________________ _____________P age  110

O riginals in B ureau of Economic Geology.

Plate X X II
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Plate XXI11

Fig. 1. B u daiceras sp., X 1. Coll. P rof. W hitney. B u d a : Aus­
tin ________________________________________________________P age  236

Fig. 2. B u daiceras evae ( L a s s w i t z ) ,  X 1, holotype, photographed
a t U niversity  of Breslau (Roem er collection). B u da: A ustin_____
______________________________________________________________P age  237

Fig. 3. C ottald ia  ro tu la  CLARK, X 1. U pper W ashita: W estern 
C oahuila________________________________________________ P age  279

Fig. 4. B u daiceras roem eri var. elegantior (LA SSW IT Z ), X 1> 
holotype, U niversity  of Breslau. B u da: Shoal Creek, near A ustin 
_____________________________________________________________ P age  237

Fig. 5. Subm antelliceras ( ? )  brazoense (BÔSE), X 4. Del Rio:
M cLennan County_______________________________________ P age 239

Fig. 6. A dkinsia bosquensis A D KIN S X 4, holotype. Del R io: Five 
miles w est of W aco____________ __________________________P age  218

Figs. 7—9. W intonia graysonensis n. gen., n. sp., X 3. Fig. 7,
genholotype; figs. 8-9, fragm ents, all from  G rayson  form ation, 
Grayson Bluff, east of Roanoke, Denton C ounty_________ P age  213

Fig. 10. Scaph ites subevolutus BÔ SE, X 1, six individuals. Del 
R io: N ear McGregor, M cLennan County. There are two form s: 
an involutely coiled one with crowded prim ary  ribs, snd  an evolute 
one w ith sparser p rim ary  r ib s ___________________________ P age  259

Fig. 11. Subm ant.elliceras ( ? )  brazoense (B Ô S E ) , X 1. Five 
individuals. Del Rio: McGregor, M cLennan C o u n ty ------ P age  239

Fig. 12. Turrilif.es bosquensis A D KIN S, holotype, X 2. Del Rio:
Five miles w est of W aco_________________________________ P age  215

O riginal of Fig. 1 in U niversity  of Texas, D epartm ent of Geology; 
of Figs. 2, 4 in U niversity  of B reslau; of Figs. 7-9 in Texas C hristian 
U niversity ; others in Bureau of Economic Geology.
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Plate X X IV

Figs. 1—2. Scaphites Ո. sp. aff. aequalis var. turonensis ROMAN 
a n d  M a z e r in , x  1.5. Upperm ost E ag le  F ord : Austin, Bouldin Creek 
(coll. Dr. L. W. S tephenson)____________________________ P age  258

Figs. 4—5. Scaphites aequalis SOWERBY, X  1 .5 . Upper Cenoman- 
ian : Isle of W igh t_______________________________________ P age 258

Fig. 3. Baculites gracilis SHUMARD, X  1.5. U pper E ag le  Ford :
N ear B ritton_____________________________________________ P age 206

Fig. 6. T urrilites n. sp., X  1. E agle  Ford : Belton-Temple road. 
_____________________________________________________________ P age  215

Fig. 7. T u rrilites sp. aff. costatus, X  1. E ag le  Ford : Temple- 
Belton ro ad ______________________________________________ P age 215

Figs. 8—9. A lectryonia lugubris (b e lla p lic a ta ) , X  1. E ag le  Ford : 
S herm an__________________________________________________P age 104

Originals of Figs. 1-2 in United States Geological Survey; others 
in B ureau of Economic Geology.
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Fig. 1. M antelliceras se llardsi n. sp., holotype, X 1. E a g le  F ord :
Round Rock_________________________________________________ P age  239

Fig. 2. A canthoceras wintoni n. sp., holotype, X 1. U pper W ood­
bine: Bear Creek__________________________________________P age 243

Fig. 3. A canthoceras wintoni n. sp., holotype, X 1, uank view 
______________________________________________________________ P age  243

Plate  X X V

Originals in Bureau of Economic Geology.
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Plate X X V I

F i g s .  1—2 . M etoiceras whitei HYATT, X 1. U p p e r  E ag le  F ord :
N ear B ritton_____________________________________________ P age 249

Fig. 3. E xiteloceras pariense W HITE, X 1* U pper E ag le  Ford :
N ear B ritton_____________________________________________ P age 212

Fig. 4. M antelliceras se llardsi n. sp., X 1, venter. E ag le  Ford
flag m em ber: M cLennan County, south of Moody. This specimen 
has a row of d istinct median tubercles___________________ P age  239

Fig. 5. A canthoceras lonsdalei n. sp., X 1, holotype. E ag le  Ford
flag m em ber: Belton-Temple ro ad _______________________P age  244

O riginals in B ureau of Economic Geology.
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Plate X X V II

Fig. 1. M etacalycoceras sp. aff. “ m antelli”  LASSWITZ, X 0.75. 
E a g le  F ord : Eagle M ountains, “El Paso Creek.” Photograph of 
specimen in U niversity  of B reslau________________________ P age  242

Fig. 2. A canthoceras n. sp., X %. E ag le  F ord  flag m em ber: 
Belton-Tem ple road______________________________________ P age  243

Fig. 3. A canthoceras lonsdalei n. sp., holotype, X 0.7. E ag le  
F o rd  flag m em ber: Belton-Temple ro ad __________________ P age  244

O riginal of F ig. 1 in U niversity  of B reaslau; others in B ureau of 
Economic Geology.
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Fig. 1. E u calycoceras leonense Ո. sp., X 0.9. E ag le  F ord :
Belton-Tem ple road________________________________________ P age  240

Fig. 2. M etacalycoceras n. sp., X 0.9. E ag le  F ord  flag m em ber: 
Bell C ounty_________________________________________________ P age 242

Fig. 3. M etacalycoceras ( ? )  tarran ten se n. sp., holotype, X 0.9. 
Basalmost E ag le  F ord : T arran t S tation ___________________ P age  241

Plate  X X V III

Originals in Bureau of Economic Geology.
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Fig. 1. M etacalycoceras ( ? )  tarran ten se  n. sp., holotype, X 1. 
E ag le  F ord : T a rra n t S ta tion ______________________________ P age  241

Fig. 2. M etacalycoceras n. sp., X 1. E ag le  F ord  flag m em ber: 
Bell C ounty_________________________________________________ P age  242

Fig. 3. Eucalycoceras leonense n. sp., holotype, X 0.8. E ag le
F o rd : Belton-Tem ple highw ay____________________________ P age  240

Plate  X X IX

Originals in Bureau of Economic Geology.
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Plate  X X X

Figs. 1—2. A canthoceras bellense n. sp., X %. E ag le  F ord :
Belton-Tem ple highway___________________________________P age  245

Figs. 3—4. A canthoceras sp. aff. turneri C. A. W HITE, X 0.8. 
E a g le  F ord : Belton-Tem ple highw ay____________________ P age  246

Originals in B ureau of Economic Geology.
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Plate X X X I

Figs. 1—2. A canthoceras stephensoni n. sp., holotype, X 0.75,
E ag le  F ord  flag m em ber: Belton-Temple road (locality 2412)____
______________________________________________________________P age  246

Original in Bureau of Economic Geology.
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Plate X X X II

Figs. 1—2. Prionotropis eaglensis n. sp., holotype, X %. E ag le
F ord  (?) : E ast flank of Eagle M ountains, 9 miles south of Dalberg, 
H udspeth County________________________________ ________ P age  250

Original in Bureau of Economic Geology.
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Fig. 1. A u stin aster  m c-carteri n. gen., n. sp., holotype, X 2 1/6. 
A ustin  chalk: A ustin____________________________________P age  267

Fig. 2. M ortoniceras sp., X 0.5. A ustin  chalk: Austin__Page 252

Originals in B ureau of Economic Geology.

Plate  X X X II I
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Plate X X X IV

Fig. 1. M ortoniceras sp., X Ye- A ustin  chalk: N ear A ustin___
---------------------------------------------------------------------------------- P age 252

Fig. 2. D esm oceratid indet., X %. Basal A ustin  chalk: W atters 
Park, Travis County.

Fig. 3. M ortoniceras quattuornodosum  var. planatum  (L A SS­
WITZ), X %, holotype, U niversity of Breslau (Roemer collection). 
A ustin  chalk: Capitol excavation, A ustin_______________ P age 252

Figs. 4 —5. H em iaster cfr. texan us ROEMER, X 1. A ustin : F our 
miles north  of Hondo____________________________________ P age  299

Fig. 6. Inoceram us su bqu adratu s SCHLÜTER, X %, probably a  
cotype; photographed a t U niversity  of Bonn. A ustin  chalk: Austin. 
------------------------------------------------------------------------------------ P age  95

F i g .  7 . Inoceram us cren istriatu s R o e m e r , X Y3, h o lo ty p e  ( a f t e r  
A lR A G H i). A ustin  chalk: A u s t in ___________________________P age  93

Original of Fig. 3 in U niversity of B reslau; of Fig. 6 in U niversity  
of Bonn; of Fig. 7, unknow n; others in Bureau of Economic Geology.
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Plate X X X V

Fig. 1. Parapachyd iscu s streckeri n. sp., paratype, X 
Hill or M cLennan County. Coll. Baylor U niversity.

O riginal in Baylor U niversity  Museum.

1. T ay lor: 
_P age  221
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Fig1. 1. E xo gy ra  ponderosa R o e m e r , X  %• Roem er collection, 
U niversity  of Bonn. T aylor: Locality unknow n_________ P age  111

Fig. 2. Parapachyd iscus streckeri n. sp., holotype, X  %. Anacacho 
rudistid  ree f (T ay lo r  age) : Texas A sphalt Com pany’s quarry  a t 
Cline_____________________________________________________ P age  221

Figs. 3-4. Parapachyd iscus streckeri n. sp., paratype, X  %. Same 
individual as th a t figured on p late XXXV_________________ P age 221

Original of Fig. 1 in U niversity of Bonn; of Fig. 2 in B ureau of 
Economic Geology; of Figs. 3-4 in Baylor U niversity  Museum.
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Figs. 1, 3. Bostrych oceras n. sp. aff. polyplocum  ROEMER, X 0.5. 
A nacacho: Medina C ounty________________________________P age  214

F ig .  2 . E xo gy ra  co sta ta  ROEMER, X 0.4 . N av arro_____ P age 214

Fig. 4 . Pycnodonta sp. aff. vesicu laris, X %. N avarro  .P age  109

Fig. 7. Parapachyd iscu s n. sp., X Escondido: Medina 
C ounty______________________________________________________ P age 223

Figs. 5—6. Echinocorys texanus (C r a g iN ) ,  X 0.5. Anacacho:
Seco Creek, north  of Hondo (type locality )______________ P age  286 

All originals in B ureau of Economic Geology.
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Abietineae _____
Abietites _______
Acanthoceras ___
Acanthoceratidae 
Acila

P age

_____________  49
_____________  243
_____________  243
_____________  85

Actaeonella ________ _____ _________  196
Actaeonidae ------------------ ---------------- 195
Acteon ____________________________ 196
Actinoceramus
Adkinsia .......
Aetostreon .... .
Agariciidae __
A gria  _______
Alectryonia
Allomorphina ....
Amauropsis ___
Amberleya ___
Ammodiscidae ֊
Ammodiscus __
Ampullina ____
Anabaciidae __
Anacardaceae ֊  
Ananchitidae ....
Ananchytes ---
Anatina ---------
Anchura _____
Andromeda __
Anisoceras ___
Ancyloceras .... .
Ancyloceratidae
Anomalina ___
Anomalinidae ..
Anomia ______
Aphrodina ___
Aporrhaidae ....
Aporrhais ..... ...
Aralia _______
Araliaceae
Araucariaceae ....
Araucarieae ..... .
Araucarioxylon ...
A raucarites  -----
Area ___________
Arcidae ------------
A rcopagia  -------
Arctica ------------
Arctostrea ....... —
Arecaceae ---------
Astarte ________
Astartidae _____
Astraeidae ......... .
Astrocoenia ____
Austinaster ____
Avicula
Axinella ( ? ).. 

Baculites
Baculitidae __
Bairdia --------
Barbatia ____
B arro isia  .......
Barroisiceras .. 
Belemnitella —. 
Belemnitidae .. 
Bennettitaceae
Benzoin .......... .
Bolivina

_. 217 
. . .  110 
... 77 
... 147 
... 103 
... 70 
... 179 
... 173 
... 58 
... 58 
... 177 
... 77 
... 54 

285

Bostrychoceras ...
Brachyoxylon __
Brachyphylleae ... 
Brachyphyllaceae 
Brachyphyllum ...
Brissidae _______
Buccinidae _____
Buccinopsis ____
Budaiceras _____
Bulimina ______
Buliminidae ____
Bythocypris ____

Caesalpinaceae

P age
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____________________  81
_____ _______________  90
_______________ ____ 238
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___ ________________  265
____________________  265
________________ ___  48
...... ................................. 55
________ ____ _______  67

Bolivinita ____________ ________ ___ 66
Bolivinoides ___ ____ _________________  67

.......... ............... . 54
Callianassa ( ? )____________ _______ 83
Camptonectes _________ ___________ 123
Caprifoliaceae _________ _____ ______ 57
C aprina  __________________________  146
Caprinella ________________________  146
Caprinidae ________________________ 145
Caprinula _______________ _________ 146
Cardiidae -------------------------------------- 158
Cardita _______________ ___ _______ 157
Carditidae _______________ _________ 157
Cardium ___________ ___ _______ ____ 158
Carpolithus ______________ _______  57
Carthaganites _____________ _____ ֊  216
Cassidulinidae ____________________  69
Ceratobulimina ____ _________ __—  69
Ceratostreon _____________________  110
Cerithiidae ------------------------------------  187
Cerithium ......... ...... .... .......... ...... ........  187
Chara _________ ________ __________ 47
Characea -------------------------------------  47
Chilostomellidae ___________ ______  70
Chlamys _______________ __________ 123
Chondrilla ( ? ) --------------- ---------------- 73
Chondrodonta ____________________  131
Cibicides _________________________  71
Cidaridae _____ __________ ________ 270
Cidaris __________________ ________  271
Cimoliasaurus ________________ _____ 302
Cinulia ---- ------------------------- --- ------  197
Cinnamomum _________________ ___ 55
Cissites ----------------------------------------  54
Cladophyllia ----------------------------------  74
Clavulina ----------------- -------------------  60
Clidastes ---------------------------------- ----  303
Clione ( ? ) ______ ___ ____ _________ 74
Coahuilites _______________________  255
Coccaceae -------------------------------------  46
Codiopsis --------------------- ---------------  280
Coelodus -------- ---- --------- --- ------------ 301
Coelosmilia ---------------------------- -—  77
Colutea __________ ________ _______ 54
Comptonia -------------- --------------------- 266
Conulusidae --------- ---- --------------------  283
Corax ------------------------------------------  300
Corbis ____________________________  149
Corbula __________________________  168
Corbulidae -----------------------------------  168
Cornaceae ____________________ ____ 56
Cornophyllum ____________________  56
Cornuspira -----------------------------------  61
Cottaldia ---------------------------------------  279
Cotteaudia _______________________  279
C ragin aster ______________________  285
~ ” ______________  155

_______ ____ ___  155
C rassatella
Crassatellites

♦The index includes names of all families, sub-families, genera and subgenera. 
Italics indicate invalid names or synonyms. Specific names are not indexed.
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Crassatellitidae ...
Crenella _______
Crioceras _______
Crioceratidae ___
Cristellaria _____
Cucullaea _____
Cupressineae .... .
Cycadaceae ------
Cycadeoidea ........
Cycadeospermum
Cylichna _______
Cylindrites ..........
Cymatoceras ..... .
Cymbophora ___
Cymella

P age 
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195
199 
167
150 
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192 
192
151 
162
81 
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151 
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207

Cythere _____ __ _______ ______ ___81, 82
Cythereis __ _____________________81, 82
Cytherella ........... ..................... ........ ......  82
Cytheridae _______________ ___ ____  81
Dallioconcha ______ ____ ______ ___—. 91
Desmoceras ______________________  220
Desmoceratidae __________ ___ _____  220
Dewalquea ______________ ___ ____ _ 53
~՜ ՜ 275

143 
47 
56 

274 
224 
224 

... 270 

... 252

Cyphosoma 
Cypraea ..... 
Cypraeidae . 
C ypricardia 
Cypricardia 
Cypridea ..... 
Cyprimeria
Cyprina ....
Cyprinidae 
Cyprinidae . 
Cyrtochilus

Diadem a
Diceratidae __
Dioonites ____
Diospyros ____
Diplop odia ___
Dipoloceras __
Dipoloceratidae
Dorocidaris __
Dufrenoya

Ebenaceae .... ......... ...
Echinobrissidae ____
Echinocorys _______
Echinoneidae _______
Echinopsis ________
Ellipsoidinidae ...... .
Ellipsopleurostomella
Elobiceras _________
Elopidae ___________
E n allastcr

Eusmiliidae ... 
Eutrephoceras 
Exiteloceras ... 
Exogyra ____

Favia _______
Ficus ...... ........
Fistulana ___
Flabellammina
Flickia _______
Flickidae ___
Frenelopsis
Frondicularia
Fusidae ______
Fusus ________

Gastrochaenidae
Gaudryina ... ....
Geodia ( ? ) ____
Gervillea ______
Gervilliopsis __
Glaucoma _____
Globigerina ----
Globigerinidae ... 
Globorotaliidae 
Globotruncana ... 
Goniasteridae ... 
Goniophorus —
Goniopygus ........
Granocardium ... 
Graptocarcinus 
Gryphaeostrea .
Gryphea ---------
Guembelina ......
Gyrodes ----- --- -

Dumblea _______________ ___ ______ 276
_______  56
......... . 284
.... ..........  286
.... ....... . 283
...... ....... -  274
____ ____  68
........... . 69
_______  234
.... ..........  302

...... .........  287
Enclim atoceras __ ______ ____ _____  201
Engonoceras .............. ............................ 261
Engonoceratidae ................. ................ . 260
Eoradiolites ........................................ . 146
Eouvigerina ..................... ...................... 69
Epengonoceras ___________________  264
Epiaster ____ _____________________ 297
Epistomina ___________ _______ ___  69
Epitonidae _______________ ________  175
Epitonum _____ __________________ 175
Equisetaceae ______________________ 47
Equisetum ________________________  47
Ericaceae ( ? ) ____________________  56
Eriphvla _. _______________________  155
Esperites ( ? ) ___________ __________  72
Eucalycoceras .............. .......................... 240
Eucalyptus .......... ............... .................. . 56
Eugenia ___ ____ _________________ 55

.... ..........  76
____ ___  200
.............. . 212
..... .........  109

Habrocidaridae —
Halymenites ------
Hamamelidaceae .
Hamites ------------
Hamitidae -------
Ham ulina ..............
Hamulus ....... ........
Haplophragmoides
Harpagodes --------
Helicoceras --------
Helicocryptus ......
Hemiaster ---------
Hercoglossa ..........
Heteraster ---------
H cteroceras -------
H eterodiadema ....
Heterohelicidae —
Hindesastraea ..... .
H ippurites ..... ......
Holaster ------------
Holcolepis ..............
Holectypus ---------
Homomya ..............
H oplites
Hoploparia (? )  — 
Hvmeraphia ( ? ) .
Hypodiadem a .....
Hypodon ..........
Ichthyodectes —  
Ichthyodectidae 
I chthy osar colites
Idonearca _____
Inflaticeras ֊ .....
Inga ---------------
Incceramus ......
Isocardia ______
Isocardiidae ___

Kingena ............
Kossmatella ___

Lagena ....
Lagenidae
Lamna
Laricopsis
Lauraceae

P age
76
52

171
59

217
217
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185
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280
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47
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75
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302
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140
236

83
73 

273 
302
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146

88
229

54 
91

161
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80 
205

62
300

49
55
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Laurus ....... -__________ ____________ 65
Leda _____________________________  87
Ledidae .... ..............................- ....... .......  87
Leiocidaris ................ ............... ..............  271
Lenticulina ..... ...... ................... ............  63
Lepadidae
Leptarbacia ..... ...................... ................  275
Leptophyllia ..........................................  77
Leptosolen -----------------------------------  167
Leymeriaster ...... ................. ..................  298
Lima ... ....... ..... ........ ....... ......................  131
Lindera _____ ___֊ ----------------- -------- 57
Linearia --------------------- --------------- — 166
Lingula (?)„֊..-.... -............... _.......... -....  81
Liopistha --------- --- ---- -------------------  149
Liostrea - ----- ------- -----------------------  99
Liquidambar

Nerineidae ___
Neritidae .........
Neritina ......... .
Nodosaria - .......
Nonion .... ......... .
Nonionidae ......
N onionina .... —
Nostoceras ...... .
Nostoceratidae 
Nowakites ( ? ).. 
Nucula .... .......
Olophymidae —
Ophioglypha ....
Ophthalmidiidae 
Opis

Liriodendron —.......................................  53
Lituolidae __ _________ ______ _____  59
Loriolia —........ -....... ....... ....... ........... —  273
Loxostomum .......... ......... ....... ..... ........  58
Lucina  _---- ----------- -----------------------------  148
Lucinidae ----------------- -------------------  148
Lunatia ....... ............... — ............ ..... .... - 177
Lyelliceratidae ........ ................ ...............  235

Macraster ...... ..................... ....... ..... ......  294
Macrepisteus ------- ----- ------------------ 301
M acroscaphites ------ ----------------------219, 257
Macrosemiidae ..... ............ ....... ..... ........  301
Mactra ......................................—....... .....  167
Mactridae .......... ............. .......... ...... .....  167
Magnolia _____________ ______ -..........  53
Magnoliaceae ........... ...... .... —...... — ....  53
Malapoenna ------ ------- ---------------- ---  55
Mammitidae --- ------------------- -----------  248
Mantelliceras __ __ ___ ____________  239
Man tell iceratidae ........... .......... .......... ֊  238
Mantellum ------------- ----- ----------------  132
Marginulina --------- --------- ---------------  63
Mecaster .... ....... .............. ........ ............ -  299
Meretrix -------------------------- ------------- 164
Mesalia .... .......... ............... ....... .... .....  185
Metacalycoceras ___________ ______ 241
Metengonoceras ___ __ — --- ----------  264
Metoicoceras ____ ________ ____ ____  248
Metoicoceratidae ______ ____________  248
M etopaster ---------------- ------------------------  266
Micrabacia ........—......... ......... ........... — 77
Micrococus ....... ........... - --- ---- ----------- 46
Micropedina --- ---- ----- ---------- --- ----- 276
M icropsis „ ...............—______________ ___ —֊  274
Miliolidae ---------------------- ------— .... .. 61
Miliolina _____֊ ------ --------------------֊  61
Mimosaceae ________ __ ___ ______  54
M ictoxaster ------------------------------------— 293
Modiola .... .......................................  136
Monopleura ----- ------- ------ --- ----------  144
Monopleuridae ------------------------------ 144
Moraceae ------------------------------------ 52
Mortoniceras _____ _________ ____ —- 252
Mortoniceratidae -------- --------------- —. 252
Mososaurus -------- -------------------------  303
Mutiella ........ ............ ............. ........... ..  149
Myrica -------- -------------------------------- 52
Mvricaceae _______________________  52
Mvrtaceae —....... ...... ............... _.... ....... . 55
Myrtonium ____________ ___________ 56
Myt.ilidae ...... ............... —...... ........ ......  135
Mytilus ........................ ....... ......... .........  135

Natica ____ _______________________  176
Naticidae ____ _____ ______________  176
Nanti! ;dae ----- ---------- ------- --- --------  199
N autilu s -________ _________ ___ ..1 9 9 , 200
Neithea .......... ................. ....... .... ..........  125
Neolcentroceras _____ ____ ________  235
Nerinea ..... ..... .... ........ .......  .....  185

Orbicella 
Orbitolina ... 
Orbulina —. 
Oreodaphne 
Orthopsis ... 
Ostrea
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______  174
______  174
____ 59 , 64
_____ ___65
______  65
______  65
______  211
............ . 211
______  221
______  84

..........-  277
______  268
______  61
______  155
______  75
______  61
______  70
______ 55
______ 276

Ostreidae --------
Otodus .......... ......
Oxybeloceras —  
Oxyrhina
Oxytropidoceras

Pachycardium 
Pachymya

____ ________ 300
_ _ .......... . 212

. ___________  300
______________  225

_____ __ _ 149
__ ____ ______  150

Pachymyidae ----------- --------- --- ——  150
Pagiophyllum ------- --- ---- --- ------------ 51
Paleocassia ------------------------------------  54
Palmoxylon ----------------------------------  51
Panope ------------- ---------- ---------- ------ 170
Panopea  ------------ ----------------------  170
Papilionaceae --------------- ---- -----------  54
Paracupressinoxylon -------- -------------  51
Paracypris ------ ------- --- ---- -------------  83
Parahoplites --------------------- ----------- 252
Parahoplites -------------------------------  252
Parahoplitidae ------ ---- ------------------- 252
Parallelodontidae
Paramithrax ----
Parapachydiscus
Parapuzosia ------
Parasmilia -------
Paranomia -------
Patella .......... .......
Patellidae ֊ ֊ ..... -
Patellina  — ........
Pecten
Pectinidae 
Pedinopsis 
Peltastes ... 
Pentaceros

. 83 

. 221 
223 

. 77 

. 135 

. 172 

. 172 
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. 122 
276 
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266

Pen tagon aster  ---------------------------  265
Pernidae —----- ---- - -----------------------  91
Pervinquieria -------------------------------  229
Pervinquieridae
Phacoides .........
Phasianella

229 
148 
173 
173 
138 
138 
57 

272 
278 

49 
90 
90

x _____ ____ ________  49
Placenticeras --------------- --- ------------ 253
Plagioptychus .....—------------------------ 145
Plagiostom a ---- ----- -------- ----- -------  1*>2
Planoglobulina --------------- ----- ------- 6b
Platanaceae --------------------------------
Platanus ---- -------------------------—-......

Phasianellidae —
Pholadomya -----
Pholadomyacidae
Phyllites ---------
Phymatresidae „
Phymosoma ------
Pinaceae ........ —
Pinna -------------
Pinnidae ----------
Pinus
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Plesiosauridae 
Plesiosaurus 
Pleurocora
Pleurophoridae ... 
Pleurostomella ... 
Pleurotomaria —. 
Pleurotomariidae
Plicatula _______
Podozamites ____
Polydiadema ___
Polymorphina ~.. 
Polymorphinidae 
Populus
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.............. .... .... . 302
_____________  74
_____________  151
_____________  58
............. .......... . 172
___ _______ .... 172
_______ ______  129
_____________  48
________ ____  275
_____________  65
_____ ___ ____  65
_____________  52

Porobrissus ----------------------------------  284
Porocystis ----------------- ------------------ 57
Poromyacidae ----------- -------------------  149
Portheus ____________________ ___ — 302
Prionotropidae ----------------------------- - 249
Priontropis ------ --- ------------------------  249
Procassidulus ---- ---------------------------  284
Prohysteroceras ----- ----------------------  228
Proraster ---------------------------- --------- 299
Proroporus _____________ ___ _______ 68
Prospatangidae .... ֊ ------- -----------------  286
Protengonoceras ----- ---- ------- --- --- — 26ll
Proteonina _________ ___________—- 58
Protocardia ------- --------------------------- 169
Protosphyraena ............. ................. .....  302
Psam m obia _____________ _________  166
Pseudananchys ---------------------- -----— 285
Pseudocidaris ---------------------------------  273
Pseudodiadema, ---------------------------- - 275
Pseudophacoceras _______ ___ ______  225
Pseudopyrina _________ ___ ________  283
Pseudotextularia -------- ------------------ 66
Pseudouvigerina ----------------------------  67
Pteria ________________ ___ _______  97
Pteriidae ------------- ------- ----------------  97
Pterocerella ____________ __________  191
Ptychodus _______________________  300
Ptychomya _______________________  156

Sabi --------------
Saccamminidae
Salenia ______
Salicaceae ------

Salix _____
Sapindaceae
Sapindus __
Sargana __
Sauvagesia . 
Saxicavidae 
Saynella
Scalp ellum (?)..
Scaphites ____
Scaphitinae __
Schizaceae
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.....  147
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... 47
Schloenbachia_____ 225, 228, 230, 234, 235
Sequoia ------------------------------------- — 50
Serpula __________________________  78
Siphogenerina
Siphonia  ____
Siphonina -----
Solariidae ___
Solenidae ___
Solidula

______________  58
______________  69
................... ...... . 175
____ _________ 167
..._______ _____  196
___ ___________ 254
____ ____ ______  50
......... ......... .........  47
_____________-  67

129
Spondylus -------- --- ----------------- ---- -  130
Stauractinella ( ? ) ______ ___ ______  73
S tearn sia  .................................... -...... —- 155
Stepeoceratidae ------------------------------ 256
Sterculia ------- ------- ------------- ----------  54
Sterculiaceae _____________________  54
Stoliezkaia ____________ _____ _____  235
Strombidae ___________ ___________  191
Submantelliceras -------- --- --------------  239
Subschloenbachia ---- ---- ------------------  229

Sphenodiscidae 
Sphenolepidium 
Sphenopteris — 
Spiroplectoides 
Spondylidae

— 192
.... 70 
.... 69 
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Pugnellus 
Pullenia ....
Pulvinulina 
Pycnodonta
Pycnodontidae ..... ...... ....... -......... .........  301
Pycnodus ------------ ----------------------- 301
Pycnomicrodon -------------- -----—..... — 301
Pygasteridae __________________ __-  281
Pyrina ___________________________  283

________ ______ 61

Tapes ---------------
Taxodieae ______
Telephragmoxylon
Tellina ...________
Tellinidae ----------
Terebratellidae _
Terebratula -------
Teredinidae -------
Teredo --------- -----
Tetragonites ___
Tetragramma __
Textularia _____
Textularidae

Quinqueloculina ----------------------
Radiolites _______________ _____ 146—148
Radiolitidae ________________ _____  146
Ranunculaceae ( ? ) ---------------- --------  53
Remondia __________________ _____ -  155
Renier ia ( ? ) ______________________  72
Reophacidae ___________ ________ —- 58
Reophax ----- ---------------- --- ------------  58
Requienia -------- -----------------------------  143
Rhamnaceae ........ ֊ --- ---------------------  54
Rhamnus _________ ___ _________—  54
Rhus ______________ __—--- ------------ 54
Rhynchostreon ----- ------֊ ---- -------- —- 110
Ringicula ------------ ------- --------- --- —~ 198
Ringiculidae --------- ------------------------  197
Robulus _____________________ ___—  63
Rostellaria ------------- --- ------------------- 191
Rotalia ----------------- --------------- -------  69
Rotaliidae ---------- ------- ---------- --------- 69
Roudairia --------- ----------------- ------—  151
Ruffordia ................... ....... ................... -  47
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____________ 165
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____________  80
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___ ___ _____  59

Thracia ------------------------ ---------------  149
Thuyoxylon _______ _________ _____- 50
Tornatella  ----- ------------------------------ 196
Toucasia --------- -------------- --- --------- - 144
Toxaster ---------------------------------------  289
Trapezium ------ ------- --------------- ---- -  151
Tricalycites ------------ ---------------------  57
Trichotropidae ----------------------------— 189
Trichotropis ------------------------- -------  189
Trigonia — ---------------------------------— 117
Trigoniidae -----------------------------------  117
Tritaxia ....... ................... .............. ........  61
Trochammina -------- ---- —---------------  61
Trochamminidae ---- ---------------- ----- 61
Trochidae ---------------------- ----- ---------  174
Trochodendraceae ................ ..................  53
Trochodendroides ...........—---------------  53
Trochonematidae —............................. -  173
Trochosmilia ---------------------------------  76
Trochotiara  --------------- ------------ ------ 275
Trochus --------- ---------- ------------------- 174
Truncatulina ---------------------------------  71
Turbinidae ............ -..... ............ ..............  173
Turbo ___________________________  173
Turrilites ____________________ ___ - 214
Turrilitidae ....... ......................—...........  214
Turritella -------------------------------------  180
Tylostoma ......... ...... ............. ............... — 178
Typodus _________________________  301



Index 385

P age
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Umboniidae 
Uvigerina ...
Vaginulina ------------------------------- ----  65
Vasococeratidae -------------- -------------  248
V enericardia ._....... _---- -------------------  157
Veneridae .... ....... —-..... —----------------  162
Veniella ---------------------------------------  153
Ventilabrella —
V enus ________
Verneuilinidae —
Vitaceae ---------
Vola -
Volutidae -  
Volutilithes

164 
60 
54

..122, 134

........  194

...... . 194

P age
Volutoderma _______ _____________  194
Volutomorpha ............. .............. ............  194
Volvulina _________________________ 196
Washitaster ----------------------------------  292
Widdringtonites __________________  50
Williamsonia ֊ __ __________________ 48
Wintonia ----------------- ------- --------------  213
Worthoceras -------------- — ---------------  218

Yoldia ____ _______________________ 87
Zamites ______________________ ____  48
Zizyphus ---------------------------------------  54


