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PREFACE 

At the suggestion of Professor F. L. Whitney, the writer began 
the study of Cretaceous Peetinidae of Texas. Scvel'al times 
the scope wus extended, and this paper, which was presented 
to the faculty of the Graduate Department of the University of 
Texas as thesis fOr the M. A. degree, was the final result. 

I wish to express my sincerest thanks to Professor Whitney for 
his most valuable suggestions and criticisms during the prepara· 
tion of this paper, as well as for his kind assistance in collecting 
and photographing specimens. I am indebted to him for the 
use of all of the Buda specimens and a number of others, which 
arc in bis private- collection. To Professor Emil Boese I am 
grateful £01' his kindness in reading and criticising the manu
script. I also wish to thank P rofessor Dall of the Smitllsonian 
Institute for supplying me with the necessary information con· 
cerning the genus Jani1·a. 

H:EOWIG T. KNIKER. 



COMANCHEAN AND CRETACEOUS PECTINIDAE OF 
TEXAS 

STRAT IOR.\1)HY A:':O P.\LEO:;\TOLOGY 

Series Dj\'I~lon Formation 
( Group) 

)'Ionlana \\'ebben"il1e Formation 
Taylol' :'Ilarl 

Gulf Series AUSlin Chal k 
(Ullper Cretaceous) Colorado .Eagle Ford Formalion 

--
Dakota rmssing) . 

nuda Limeston-e 
Wa shita. Dol Rio Clay 

C"orgeto\\"l\ Limestone 

Coman che Serie!; .Edwards Limestone 
(Lowe r CretacE:'ous) Fredericks burg '('cmar. cho Peak Limestone 

!Walnut Clay 

ITrinity ~G len Rose Formation 
Travis Peak Fo rmation 

(Tak-en Crom the Austin Folio, U. S. G. S.) 

.I\ ll thc species dcscl'ib€d and figured were collected in the im. 
mediat e \"it: inity of .\ ustin and in a few slightly remote locali· 
ties. Xo species arc listed it'om some formations and only a 
few fl'om others, due to the fact tha t IhesE' fOl'mations do not 
contain well Pl'cscl'\'ed fossils in the outcrops ,\'hcl'c specimens 
were coll ected, ?lIore extensive eollecting' would doubtlessly add 
many additiona.l species to thc list. The results obtained indi
catc that t1lel'e I'('mains mueh work to be done in the paleonto
logical fi eld of the Cretaceous fO l'mntions of 'rcxas, Some new 
matel'ial was withheld from publication for further study with 
better preserved specimens, 

The writer has studicd the different classifications of the 
P cetinidae in trying to dct-ermine where the Cretaceous species 
belong, but has not arrivcd at a. sfltisfactory conclusion . As is 
genel'n lly known, the t .... pe species of Pecten hns not yet been 
settled, The existin~ classifications al'-e based , for the most part, 
on recent forms and , as one anthol' has eOI'l'('cll ,\' l'rmnrked, if 
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we were to include the fossil for illS, there would probably be as 
nHlny mOl'e divisions and subdivisions ns now exist. ) 'Iost Pale
ontologists \\"hen deschhing Cl'etaceous Pectinid<lc distinguish 
the genus l~ecteJt fl 'om Neit1lca ( Vola, Janira). There is still 
some disput e as to ,,"llir-Il one o[ the last thl'CC generic names 
should be employed in pt'CfCl'CllCC to t·he other t\I"O. Since the 
type specks of Xcifhea is a Cnt:1ceou.,> fossil and those of V ola 
and Jcmi-ra nrc recent forms, the fil'st llnme has been employed 
in this paper. 

In the description of the trpc species of Xeithca. transverse 
tooth-like processes alternating with depressions are mentioned. 
'l'hcsc denticles are found strongly dev .... lopcd in Xeithea memeri 
(Hill ) and also ill l'ef.tf.l~ bellsoni (PI. I, fig. 10), showing that 
the two gem'l'a are closel .... related. This leads to another ques
tion. What is the syst-t-matic position of N. 1'oemeri? Like Vola 
/lew'iausialw d 'Qt·b. and Vola lapparclzt-i Chof., it has both 
valves convex and is not a t:ypical Nei/hea. 

An interesting detail of ol'nllmentatiou has been noticed, es
pecially on N. "oeme)'i, jY. budcnsis, and N. iexana, which might 
be called "fourth rib symmetry." 1t is not necessary to discuss 
it here, as it is explained in the description of the above-men
tioned species (pp . -it, 37, 27). ):0 explanation of this arrange
ment has been found, but it has bcen noticed that. the adductor 
muscle is located in the region of thc fourth I'aised rib (not e: in 
counting rib<i, begin at the anterior side, unless otherwise 
stated) . 
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STRATI GRAPHICAL DlSTRIBUTION OF TEXAS PECTIKlDAE 

J'cel.:" 

';- 1 .:i !I :,_ 'l u~ ! ~ ~ l ~ 
(,): -- .§: ~ I 0 
~ ! ~ . 

g ' ; I " I .3 i t; : [S 
-:'t;_~~ I · 
." . "" ...' 25 I" c. " 

1 .. ",,,; ell""8;"- """. C,C"C.--.-.-.-.-.-. -. -.. -.-----]1, .:;, : ~. ~ 'II- I-=-"'::"'I~ 
",«>,c"ac<l,,~is n. Brio ' " ," I ,. ., • 

t~;~~;~i'~:~ ~i,.S':'"" ........ : .. :. i:: :: i: :!:: :.'1 . 
... · <.'i ll< ' ·a ;1''-' 'V"I('' 'i ~ I aOt'~{·) • . I " ,- '- 1- - --

i~lJ::f~( '\c~~\g\~r~~~'?. :':':':':':':':':':':':']:: ::. I I I I' 
'~";uhjj (SlIllln<U'd) .. . .... . .... . "1' ' 1" 
f('.t:Il>I<l (Ra~n1('r) .... "". . ".. " ' 

.• "" ,'. elo":1"/a (Boese) . . .•• .. •••• . '1" 1" 1 
a"b"ljJi '", ( !luese) .. . .. ...... , ... " ....... : 1 

.. (Boese) "al'. linkl n. ""-r ..•...•• 
gco"vero,nlcu&is n. SIl· : : Ii : : : " . 

~""in'ef;;<lIl>'i8 n. ~:a~.P: .':~'" '. '. 1 '. '. !. : I 
theo<lorj n. sp. . .. .... . .... .... • . 
alt'''''' n. sp. .. . . I .. ' • I' . 
1>1"l<m,i. n. sp. . . . . . . . . . . . .• '1 " .. I 
,vJ.it"ev; n. sp. ,.... . .... . ' 1' " . ' 1" . 
• i"'o,,(f~' n, SP. •••••.•••••••• • •••• . .• , . •. '. "1 ' 
::gg::e~i '(lHlil')' :::::: :::::: :: : ... ........ .. ," "I 
""sU"' ,,';s n. ap. : : I: : 1 : : : . 
~Nma~in,B~. . . . .. . . ., 
c(fslceli n, S J) •• ,.. . •••••••• .• .•• . . • . •• •• '1" . ' I 

'''In the " !clnlty of Amt ln thll Buda. Llllles tone dlspJ.ys t wo d (sUnet ph ...... : • lowu 
chalky o r m~rly . soft . wbl te rock, and a ll upper, hard, yellowish to reddl$h rock . " 
- Wh itner. 
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V. q1tadricostata and 1'. q1tillqu(cosiatu. have ocen inCOITcctiy 
rcported from many different hOI'iZOIlS, probably due to the fact 
that there 1ll'C a number of species \rilh a simihll' anuug'clllent of 
ribs. The following conditions hn\'c beril noticed among Texas 
Seitheus. III N. il"l"('gIl1(ll'is from tl1(' \Valnnt Clny there are 
fonnd fine secondary ribs at the sides of the raised ribs, which 
do not affect the size or shupe of the latter. I n N. sp. indet. Gf 
the Edwards Limestone thCl;C s('conclul':', ribs have become a part 
of the prominent l'ib.~, modir~·illg theil' slopes. The climax of 
this at'\·ungem.ent is found in X . budcnsis where the prominent 
ribs are trifid. Fl'agmelltar~' specimens from the Georgetowll 
L imestone show that th.: same al'\'3U~ement exists here, Finally, 
ill thc Austin Chall, speci(>>I, X. 1,al'ilUlIJli aud Y. cos/ali, /he 
q/lad/'icoslotl/.~ and qtdnqltecosta-tlls mode of l'ib grouping is 
fOllnd. This lattcI', how€'Yel', is not ·:t!ry closely related to that 
of the abOve mentioned Lower C!'daceous species. 

Very striking likencsses have been observed betw-een Neithea 
speci('s of p OI·tuga l (2)· and of Texns. The following table 
will show the relations and will al so indicate to which other 
ElIl'Opean forms the AmCl'i e<111 species 1ll'C related: 

'" l\umoers in italics ill parenthesis Indicate the number of the article 
In the blbJlugraphy. Thus, (20, I). 16. pI. 5, fig. 5) bas reference to 
Shattuck's Mollusca of the Duda L imestone, U. S. G. S. Bull. 205, 
p. 16, etc. 



TEXAS 

Svecies H orizon 

Pecten bonnellcnsis n. sp. Georgetown Ls. 

Austin Challe 

Xl'i tlt ca· (lupl/cicosta (Roem.) Edwards Ls. 

N. bellullt (Crag.) Georgetown Ls. 

N. w r ighti (Shum.) Georgetown Ls. 

N . tcx flna group. Georgetown Ls. 

N. Tocmeri (Hill.) Hnd.t Ls. 

Austin Chalk. 

FOREIGN I~QUIVALENTS 

Species Horizon 

Upper Greensand, Chloritic 
1'. aspcr Lam. l\farl, Cenomanian-Eng-

land . 

e. Cli.ihll((ll'lt.ensis Doese Lower Cenomaniall-Mexieo. 

·P. 1,ir,llat/{.s N iJ s~. 

.. -' I 1'. stelfa~:o~- ~ho;. ' Ik ilasian-l'ortugal. 
(Upper Vraconian?) ! 

'1 ~;: .. (/ut rll jl'i' Ceq. val' Veil"·" ·' Uppe'j.- Cenoniil.liiull anl('Towe'r 
. sis Chof. Turonian-Portuga l. 

...... -- ','J. (;ulil;·t''ii (V(jrb~j,' /u/lUi l·(t ·//(/o Chloritlc' chalJe - and lower 
. <I 'Orb. Turonian-France. 
i .. · -_.-_ .. ,--_._--. .. _ .. -- --. 
I 
.J. alpin(t d'Orb. 

.J. {1t:1l1"iallsill 111(. <I 'Orb. 

V. /u[J]J (t.r(·nt'i Chof. 

Ch loritic Chalk l Ccmoman· 
ian) - Fl'ance. 

Cliloritie Chalk an<l lower 
'l'uronian- France. 

Upper Cenomanian, lower 
Tnl'oninn (mostly). mill<lln 
Tnl'omian (?)-Portugal. 

N. haTtmani n. sp. 

Austin Cha)J{. 

[F" (jl/(lr/ricostllt(t 
Senonian-Gen(·ral distribu

tion. 

N. castceli n. sp. I, v: quinquecostata 
-----::...:....----.-..:------------"-------.:...-~--- "-'--'--- . . _ -------_ .. _._-
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Other similar species are Vola efr. dutemplei d'Orh. out of 
the Turonian of Portugal and N. budensis D. sp. Like,vise, there 
have been found so~ Neithea fragments associated with N. 
dltplicicosta in the Edwards Limestone which resemble Cboffat's 
v. morrisi from the Bellssian of Portugal 

It is to be noted tbat the European species are found in some. 
what higher horizons than the corresponding Texas species, indio 
cating that the development possibly took place here, followed 
by migrations eastward. 



DESCRIPTIO" OF SPECIES 

MOLLl:SCA 
l'ELECYPOD_, 
PECTH'ID,IE 

GE:-mS PECTEX, )iUELLER 
Peden bOllucllclIsis n. 5p. 

Plate I , fig-mes 1-2 

DilH BlIsiolls.- Height 31.5 mm. j length 24 rom.; brea.dtll 4 
mm. 

Drscripiioll.--Shcll medium to lul'¥{" subol'al , morc or less 
equilateral, app!'cciabl~' 11ig-her th :l1l long, Ears large, unequal; 
hinge line straight. 

Only one left \'u]Ye of this fOl'lll has been found, but it is wen 
euough PI'Cscl'\'ed to j ustif." describing ,md figuring. 

The ornamentation consists of some twenty main ribs, which 
are rounded and somewh at cienlted. They decrease in strength 
[l'om the center tOll'nl'd the antHiol' :md posterior borders. On 
und nem' the umbo onl,\' th('se pr incipal ribs ocelli', A short dis
tance from the beak, \rhel'!: the interspaces at'O wiel e!', secondary 
ri bs afe found. Tht"'se smalt ribs usually deve-lop s ingly. As 
space permits, othet' seconda ry ribs appeal' in an irregular man· 
nel" neare r the Ycntral margin, so thnt there nre from tIlI'ee to 
six between two principal ribs nt th e base. The main ribs are 
nlways the stronger, althongh some of the secondary r ibs very 
l1earl~' approach thew i ll sizc. 'r he ribs are sepnl"ated b,\' rela· 
t i\"Cly decp, concave furrows, 

The ribs are spil1~' , bu\" owing to the poor slate of prcservation 
of lhe slIdl, the exact nnlmc and llistributi on of tIle spines eonld 
Dot be dctennined . 'l'he~' nppCflr to be very lll1merous. 

The Dlltcro-dorsal nnd postero-(!orsal arcas of the ,-nl\'e meet. 
tlw ribbed port ion nt r ight nng-Ies, and arc eoycred with prom· 
inent, strong, close-set l'idgE.'s. that arc almost perp('ndicllla r to 
th E.' line sepa ratin g- the areas i l'om the main portion of the \'flh-e. 

The nntel'i ol' erll' ill larger than the posterior, and its outer 
nng-le is acute. TIl e indicnti ons are thnt the posterior ear would 
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113"C un obtuse ~l.I1gle , \\'CI'C it pl'{'scncd completely. Oil the lat 
ter cut' tire found truces of spiny ribs. 'I'he anteriol' ear shows 
distin ctly about fifteen spiny primary radiating ribs, besides 
secondary ones. Addit icllal dccoration of the ribbed portion 
and the ears consists of nne, crowded, concentric lines, which 
fire intcl'l'Upted at regula]' intenals by vcry pronounced can· 
centric ridges. 

Remarl,s.- Peclw as])(r Lam. ( :!.J, Vol. 56, p. 186, pI. 35, fig. 
12; pI. 36, figs. 1.-!: ) and P. ChihudhltCl1Sis Boese (l, p. 93, pI. 
15, fig. 1), two sp(>Cie.~ closely resembling P. bOll1lfllleusis, huyc 
angular ribs. The ribs of the latt er species are rounded, but 
bett('l' PI'csN'Yed matU'ial would perhaps show that they, also, are 
angu1!u·. 

A-ffiniti.es.- Pcctell bOJl.llcllel'Sis n . sp. is casily distinguished 
ft'om P. Chilwa7u /Cl1sis Boese by its shape, 'I'hieh is highct,; by its 
ribs, ",hieh are round~d and spiny; and by its ears, whicb are 
COYH('d ,dlh spiny radial ribs, 

'I'his spccies diffcrs ft'om P. aspCj' Lam. in being e1ongnte, nnd 
llot circular; in having n dift'<'1'ent type of spines ; in havin g 
larger ears; and in having a different arr:mg{'men t of main and 
secondary ribs. 

N1tJlIber of specimens : 1. 
O CCI/.IT Cncc : Oeol'geto,,"n Limestone, J\ft. Bonnell , .Anstin. 

'I'cxas. 

P(e/ell lIlal1chl'lccnsis n. sp . 
Plate I , figurl's 3-4. 

Dimel1Siolls.-H cight!J (1) lIlm.: length 9 (1) mm. 
Descl·iptioll.-Shell smnil, orbicular, eqtlilatel'al, pract ically 

eqn inlh'e, com pressed ; nntero·dOt·sal find postet'O·dorsal margins 
somcwlmt concave ; umbos pointed find eonspicnous; cars un· 
cqtlUI: hinge line long. 

Ri glJt yalve gently ronnded and solid. Its snrface is ol'na· 
mcnt("d with delicate milmte eoneentric folds. 'i' hese latter are 
most pronounced on the flr('as and ears, whcre the." cnn casily 
bc di!';tingnishcd, and on the pOt1ions of the vnh'e adjoining the 
areas. Kat on a single specimen can they be made out to any 
great extent on the main portion of the valve. This may be duc 
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to lack of pl'eservation, or perhaps the folds were present on only 
thc cars and adjoining portions of the ynlve. The antel'().(l{ll'sal 
an:a iloi morc lH'llrly lwl'pendinulnl' to n plane separating the right 
and left \'uh'e than the post l?ro-dorsal. 

The anterior ellt· is \'ery long, ascending, and cun-cd tra ns
versely, and i;; ornamented with a large Humber of regular con· 
centric ddges. The posteriol' caris long, nanow, and oblique. 

The kft yalve is siulilal' to the right in :-;hnpe and Ol'nmnellta
tion, but hos more pl'omilll'nt ('Oll{'li'ntric l'idg'('s. 'rh(' nnterior 
cal' is Imhlri)!nn,il, nIHI its 01111'1' illlJ.d,\ is l'olllHIC'u. 

A fJiliities .- Pecten -manclwccll:sis diffo's from P. si('dcrCllsi.~ in 
haying a morc ncad~- eircnlar out line, in having thicker YalvC's, 
in having the eMS of a different. outl inc, in hnxing on nscendiug 
,1l1t fl 'WI' enl', nnd in hcillg HrIl<JIllC'llted with concentric ridges. 

This species is distinguished from P. lmrlillyfollcnsis Gahb 
ehiefly by its smaller apical nngle and ears of a diffel'mt. !;hape. 

Number of specimells: l -t 
OI'C;IITcllce: Lowel' di\'ision of the Buda Limestone, Austin 

and )!anehacn , Texas. 

Pvtcn siC'drrcllsis n, sp. 
P lnte I , figuJ'es 5-6. 

D-imel!sioHs.-Hei .~ht :?a.5 111m.; IcnJth 22 mm. 
Descl'iption,- Shcll medium to lal'ge, suuequila lCl'al, practi

cally equ ivnlyc, eompl'cssed, subo l'iuicular; postero-dorsal margin 
d ecidedly concave, ont el'O-dol'sal more ncnl'1y stl'ni)!ht; lIlIIbos 
shal·p . Bors of pl'adi~nlly the same sizc; hinge line straight 
ond relntiwly short, 

Right yol\'(' slight I,": COl\\'ex , extrcmely thin ond more 01' Jess 
tronspul'ent, 'r he surface is plain . Ho\\'pycl', wry delieate lines 
of growth l111d gl'OllpS of shOl't, il'l'e~\llor, microscopic filifonu 
1'adiol lines ('nil Ilc mlld(' oul. The latt er are not on the surface, 
but in the sllell, and mn,\- I'epl'csellt small cracks. '1'he gl'ent~.'it 

convexity is in the median portion of the dOI'S;).1 half of the shell. 
The 1111tcl'ior cal' is somc"'hat longel' than the posterior, find 

its far horder is gentl~· 1'0un<1('<1. _.\ h,\'l;sol sinus is PI·C'SC'llt. The 
postel'i or e:lr is not sepal'ntcd shnrply from the r (,81. of the yah'e, 
and its ontcr lingle is obttlse. 
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The left valve is similar to the right in genel'al clial'3clerislic:;. 
The ears are almost equal; the outer angle of the ant('rior is 
acute, approximately as aeute as the corresponding angi(' of the 
posterior car is ohtuse. 

A/fittitics.- Pccfc/l. mOl!chacc)!sis is distinguished fl'OIll this 
species in SCYcral ways which urc mentiODC'd in t.he descri ption 
of the formel' species. 

P. siedcl'e'llsis is not closely I'elated to ally of the E Ul'opean 
forms of the same group. 

X1f1/1ber of spccimells: 20. 
OcclINlIce : t'pper division of the Buda Limestone, Sieder 

Springs, ,Austin, Texas. 

Pecfen bCIISOlli n. sp. 
P late I , figures i -13 

D;mellsiolts.-Hcight 16 mm. ; it'llgth 14.5 mm. 
Descripfioll ,-Shcll mediulll, circular, subcquilat el'al, equivnl,·c, 

compressed, antern-dol'sal mar?ill slight ly COl1ca,'e and somewhat 
longer than the postero-dorsal. Ears lHH'CjllaJ j lJingc line 
strlli ght., 

Righl nlh'~ slight I." eOlln'x, The surface i.<; ol'namelltcd ,\"ilh 
ra(liatill~, din'l·ging. dichotomous furl'ows. These fnn'O"-:; arc 
sepaI'ated hy broadel', l'oIllHled , low folds . ']'hc latte]' appcaI' to 
bc tllc l'eal d{coratioll of the shf:ll, while the flll"l"O\\"s seem to 

have been sunk into the stll"fllce of the shdL TIle "al\"c is fur
th{'l' OI'lllllll{'ntaf('d with vel'y !<h'ong' (>OllC"t ull'ic r id.!!cs tllnt lll'e 

slightl~' inclined ,"entl'llll~-. Theil' distribution is not lTg-Hi;]l'. 

The.\- al'{' found close. toget her ou thc umi)o, hilt to\\'nrds the 
base the;,-- al'C often fllI' apart and nHl~- disapJlcal' entin'Jy for 
a distance. 'I'hey do not intcl"fel'e with the fur\"o\\' -foltl tlH'Ol"il
t ioll of the shell, and R('em to we:ltll o ' mO]'e I'Cll<l!1y thnn thi .~ 01'
namentation. COlL';eqllentlr, it is often 11111"d to detel'min e \\"helh
e1" ddg('s are no]'mally abs('l1t 011 a ginm area, 01" \,'heth t l' tht'~' 

ll,l\' (! h(,(,11 Noded. Somc spccimens sllOw portions thnt appar
en tly have only the flll'I'O\\'-fold d(,(,OI'ntion, but upon elosel' 
8tm!;,>" remllants of ridges !Ire found. Th e anlcriOl' ent' is long, 
lllld has a rOllnded IlHlrgin nt t]l e fBI' sidl', Thl' byssal sinus is 
w('lI-ma l'l'ed. The posterior cat' is the sll1nller, :md ils Oilier 
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angle is ohtllse. Both Nil'S sllOW thf' Smllf' lllHtlll, I' of (h'l'o!'ntion 
as the main pOl'tiOlI of thc yah·f'. 

'flte left \'nh'f' is sill\ilnl' to thc ri;:dll in shnrc nnd OJ"lln1l1rntn· 
tion. T lt e· nntt't"iol' ('111' is snbtl"ig-oll:11 nnel prilctiNlily tl\"i('C' l\~ 
large as the poste rior. 

1.' eJ)I(,,·k.~.-ThC' writC'\' i!': inclinC'd to b('iicw tlmt the form 
from the ..... Ilstin Ch:llk deserih('(i b,l' RO('Il\(>j" (19, p. 66. p1. S. fig . 
5) liS P. 1"iryufll.,·, is (,I('s('I,I" \',:-int('ll to P. l'('II.~oui 11. ~p . Rm'tl\el" 
snid that on first sig-ht th(' shcll apJlC':11'S 10 1)(, smooth. and he 
did not find eoncC'uldc ririgrs. IlO\\"c\'('!', on n thini sP('Cil1l('1l 

h0 noti('ed 111('S(, ridj!es on the it'ft 011'. Tn P. bCl/sol/i. the omu· 
111('lItll t ion is dist inc:t ly visible to t h('. 1111 ked ('~.(', .'\ s A nsl ill C h lllk 

sp('(:imcns <Ire not n'ry \\"('11 J11'eSe\'\'('(1, it is pos.<;ihle thnt ROC'IlH'l' 
lwcl im pcd('ct Pecfou liS the b:1sis of his \\'olk rnder th(' ('on. 
ditolls thc ",dlc)' f('C'ls jnstifi('d ill eonsicl('l"ing 1I1is form 11 dis· 
tin ("f spc(·its, Tht' IlTih'l' ngJ"C'es wi th Gnbb (10, p. 365) thnt 
p , vi"[fat/(.~ Ro<:m. is distinct from P. Vil'{J (IfIl.~ :'\iIls. Gilhb COli· 

tiUilCS h.\' <;1 yiJl!:!': " I hl1.YC il"cql1clltl~' obsel'V('d casts in thc Xcw 
.TC't·SEY nuu-l.<;. nue! thel'c is 11 pi('c(' of Sll('ll il'om Alabllma in the 
('OI1('CIiOll of thC' .A.cn{]elll~· \I'hiclt I c:mnot scparate from thi!:l 
sp('ci('s liS dcseJ"ibNl and fi.Q"I!I'cd h.l" BO{'IJ\C'l ', Tt lIlit.\' be thllt tllf'y 
di11<'1' br thc sidC's, [)'Olll th(' hC'nks to the \\' id('>;t portion of the 
sllell, being longer and stnli,ghtcl'." H (' \'( IWlllE'{i RO('Ill C'1" 's fonn 
p , teX(l1!US . 

..trfhlili<,s ,- P. venson? J1. sp, (liIY<'l".;; from the E lII"OPC'1I11 forms 
of p , 'virgafllR in being morc nC':1I"\y Cil'Clllal', in having mOl'e 
11I1ll\e:'O\lS fm'!'O\I's, and in hal"ing strollg" eOlw('ntric rid~cs in 
adclition to the fnl'l'oW,[o]d Ol"l1l\lI\C'n tlltion. 

i\'lImlic/' of sprciJII(!1Is: 50. 
O CCIII'I'CJlCC: Anstin Chalk, Anstin. Texils. 
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Xcit7lca. i l'l"e!J /!lc".i,~ (Boesc) 
Plate II , fignns 1-6 

1'olo irregulari" 8 0 ('s :'0 l~)lO, I nsli t ulo GeoL d l} :'I icx ieo Bole
tin 25, pp, 9,-~::l, U1m, ],i, figs , 10-18 , 
Dime!lsio!lso-H l'i.~ ht ], IlUIl ,; length I ,! mm,; bnadth:'; 1l11ll0 

Dfscripf io!l ,-Shell !;ll1ai! 10 mellillUl, sub t. l'igonal , more ot' 
less (']on ptc, .il lllO;:;1 t (j nil<l tCI';) I ; Hlltl'Di margin polygonal. Ears 
largc; hinge line str<'1i!!ht. 
Ri~ht Hlh'e COUH'X, 1'01111(kll; umho inc\Ir\'cd , T he surf ace 

is ornatlwnted wilh sixtl'en principal l'adLltillg t'ibs, These are 
high, I lflITl:W , and J'oI11ld i'-d 011 lOp, ] 11 young specim ens they 
haye r~ trian.g'uln r sbapc, But on all Inl'ge shells the ribs are
rounded, and arc lH~\'e l' fhltcned Oll lop, .\ ,';,ill "'riflll'fl ff'," (IIII I, 

('n~ry f hil'll rib is I'llis('d Qlll," s ligh Uy Iluol'e t he 01 hers, ThEse 
promincnt. ribs li r e dl'C'idcdl o'" wide]' thnn t hose in thc dcpl'es
siems, wllieh arc .'HlhE"Jlwl , nlt hought thE'Y ap PCllr t o be -Equal in 
the smaller spceimenK 'fht> illh'n'ostlll ,~poc('S ,l!'e COIH'a\'C and 
are nar)'OWCI" tl la n the !'ib..;, lll Ol'C (\t>cid('(lly so in Inrge speci
mCllS, The ftllTOWS ,Hl,joillillg t he rais('(] l'ibs IHC \\'i(lo:~lo than the 
ones sepamtillg' the ribs in the d f' pre'lsiow:. .\ t th e ha"t' of !hc 
slope. of Ille pron:imllt rih~ .11 '(' fonn d Y,:oI',I' thin sc('oIHlar:-' l'i hs 

that li re mueh IO\I-er tha n tllt! othel's, ' l' he,\' al'e, hO\\'e l'c1', d is
tributed ill au inegnla t' llHlntlet', On some specimens there are 
nlmost ns 1110n,\' 11S llre possihle uudcr the conditions, while on 
otllel'S IhE're is a ~ lIwll number, Th e,'- arc missing' altogether on 
a fell' shell s, Thm; fa 1', 11 law of distribution could not be de
t er mincd, But, \rhcll(.'YC'r pl'('~ellt , these sc('olld,ll'Y rius :H'C: ,It 
the ba,~e_ of l'niflt'd r ibs, The second and f Olu,th of tllCse bUer, 
more fn'qu(,llti," tlwll the olhe)'s, h,we 11 secollllnl',\' ]'ib on ('HClt 
side, Ho('!o!e hns sometime'l f L'lllld II l 'E"IT loll' sceolldnl'Y t'il) on 
the nl'('1)S, bllt· this has lIot bC('1l noticed on the 'r cxas SpeCilll-E nS, 
R:l th('l' CO(lI'SC lin N; o f g'loolI'th :11"1~ fo un d all O\'e1' the shell, 

The kft nl1H~ j ~ (l l" '01":lt('d wit h sixtc<'11 or scnO'lll een "hn!'p, 
rlldiatill!,!' dbs, wlli th (,OlTt'spond to t he p!'incipni f11I'I'O\\'S of t.he 
right \'uh'e, 'Vhen('\',,]' tiwJ"e is :1 S(' loOl ldn l'y r ib in n flll'loolr of 
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the right nlh·e. a 
on tIle left \·aln~. 

t\\·in-rib is found ill the eOI"l"(>Sponoing plaee 
Conscqu('n tl~·, t hcse donble ribs ate distrib-

ut ed iITegulaL"lr. 'rll!ts, beg:illnin~ at the posterior si(\('. on a ile 
SpeCillH'1l the f(jlll·th, se\"(,llth, ci<:!"hth. elc\"cnth, fonrhcnth. and 
se\"t'llteeulh rihs sho\\· this c1Hu·adcrislie. On :11101her speeimcn 
the fil'st , fourth. e l eY~llth. fourtccnth, :"l.1ld se'-elll\'/'nl11 ribs al'e 
dOHlile. Ro('!';c noticed that th esc r ib.<; I.II'C highcl' 111:m others, but 
this is chal"Uctel"islic of tlle group, <.IS mcntiollcd in the discus
siull of .Y. If-rana . 

. ·l /finit-ies.-T his s)w<:ies is clos('\ .\· I'el:l ted to .V. -slIb"lpiu a 
( Bo("sc ) . iJnd hl'longs to the gl'OUP of .Y. alpilla ( u'OI·b.). There 
a rc Cl{-;II' cli.~t i ne-t ions u<"t wt'l'U .Y. il"l"cYlila ris 11 nd .Y. $ub(ll pi na. 
l 'hc j ot-mCl" is highel ', ShO\"tC"I', and less eOll"fiX t ll:Ul th !' latter. 
TIl(' secondary ribs aJld theil' il"l"Cg"lllnl' dislJ'i iJu tioll , !';o o::ha l'ac· 
tCl"istie of .Y. iJ"i"c!/1I7aris. al 'c I1 C\"1:'1' fOlllld ill :Y . . ~I{balpi1! a., In 
<1cltlitioLl, 111(' r ib!'; are mO: '(, tl"i;\ll _~lI l a t', and th('I'c is lC'ss dif· 
fel"(mce in fheir ht!ight in .\". il"l"cgllluris. T hcl'e ar c a lso marked 
d ifI'N('IlCCS in Ihe leit \"<l[ns . .Y. irl"c!}l1/uris has sharp triangulu.r 
ribs, whercus 'y, snua/piua it;!S rOl1lHl"cl (llll';';. nt'sitlc.~,.Y. SIll;· 

alpillu. nC'·CI" h:l.~ thc douhle ribs that arc fOlllld distrilmtcd in au 
irl"('guln l' l:ltllllll'1" OIl X. ine!}ulflris . 

.YltIilU('J- of Sj)('CiIllCI1S: :Horc thnn 100. 
O ("(;u/"j"(I/I"(- : (~kn Ho;.;l' F(,rnlntioll, Jit. B Olll1CIJ: nnd w at· 

nut Cloy, )ft. Bnl"kel', Austin, Tcxas . 

.Yeifhw d"plicit-oslo. ( Roemer) 
J'1111..: II , ligl1l"cS I-S ,: Plate III , ligu rcs 1-2 

P ecten dUJilich'(jsta R oemcr, 18-:1.9 , 'l'cxns, p. 395. 
l '(cten duplicicosta Roemer, 1B52, K I·(· idcbilu. ' .. T .:x;\s, p. 

65, pI. 8, fig:. 2n , b. 
X ci/lIra d1Iplicus/u. Cubb, 186-1 , Smithsonian :\lis(·ellallC-Ous 

Collcc·t iollS. ::\n. Iii, p. I. 
l'(cieJ~ duplicos/a Hill, ISS!.!, Ceol. S m'vey Texas, BulL Xo. 

4, p. 8, 
V olr£ dupliricosfl/. Cragin, 1892. Fourth .-\.nn. Rc·pt. Geol. Sun'. 

T cx,)s, p. 217 . 19..... c..L.i 
U/t"!}itlld d<l>ui{lliun (trauslatcd}.-The larger ~ "ah-c 

' ;'U;/:,llh']' t l"i:IC':llly m is!oo\, the right yaJ\'c fu r the l .-~i and confused 
the dimf'nsiollS, 
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stl'ong!)' arched. MllHOM ('iN' lllaJ', somc,dw.t b ronder thnn long, 
p(,l'iph (, l'~' <lngnlnr . pol,\'gonnl 011 the sUI'£<l('e co\'ercd with radi
ntiJlg folds aud l'ih~. The folds are thick, protrude, and fonn 
1l1I.!!les at tIll" base, The l'adin tiug' rihs ore rc!!niar, of almost 
the same width. and ('oyer in the S:l lnC mHmer the folds and the 
spacl'S be\w('(,11 th0m. I n the 1l1most. Ic.yel depressions between 
(,,'Cl'Y two folds thE' l'c 01'1' \\\"O 01' three of 111em. The surfac(' of 
each fold proper is cOYel'ed with th1'c(' or fOllr r ibs . . 

T his SiJl·(·ies IIns cf!.!lsed consiilpl'able d i;;Cllssioll. Hill (1.?, p. 
8) tllOught it was the sam!' ;IS .Y. ' "O( lII el'; (Hill ), but Cragin 
(5, p. 217 ) lat er slated thaI the 1\\'0 forlll~ \\"e t"f~ distinct species 
and that· S. duplicicM/n ( n{l~:I1. ~ )wlollf!ed either to the F.'red
t'l'iekshurg Didsion or to t he .\lrenlnting Beds. 

A form hns l)('"n f ound in Ihc Ed\\'anls Lilll{'sione that is so 
similar 10 n o(>m.{'r'~ species that th e 'Hit('r (;o l 1.~id{'l':; the two 
idcllt ieul. Hoerner admits that· ilis t~-pc was an im perfect speci
m('l~. nnd a (;3St at tlwL It C3mc from the uppe!' COUl'S ': of Ih~ 
Pedcl'lwle.<; Ri"er, )[ost of am' speeimeIH; are c~sts. UHd. in!'
th(OI'mol'e, AI'e h;j(i l~' disto!'!C'd, lIo\\'ewr, a few individua ls ha"c 
th c shcll PI'CSH'H'd, although tl1(' specimens nrc impel'feet, TIoe
mel' desr ribcd :mtl ijgurrd onl." th e ]'igbt VII I\'{'. 

1'0 Roeme!"s liescription might be ndded thnt the rihs are 
]'('lali\"('I.,- low and flatt(' llcd. On n "'(,l1lh('l'oo speeimen tll(,." are 
\'{'.l'~- low and R,ll. T he midd le rib in tIl .. depl'('ssiollS is bl'oader 
than its neighbor on eit het' sidl', 'rhc ribs on the folds at'C nearer 
t og('thcl' th:m is the cusc in the dcprcssions, antI thet'c is often a 
small oue ll f'xt to thE' sum mi t ]'il> and occasionally in the dcpres
sions. Xo S('{'onda t'~' ribs h,\\'e bH'!l found on the areas. 

The Cal'S arC large and stl'Ong and tile hinge linc straight. The 
whole slwll is eOY(' l'ed with \'(' 1':,-" P]'OIlOllll Ced conCt' ntri c lines. 

The I£'ft ,·al n · is flnt llnd hil S six rnisoo al'C'IlS corresponding 
to the- folds of the l'ig-ht \'I1h-C. '1'he folds and depressions are 
eo\'cr('(1 with radiating flatt ened rihs that correspond to the de
pressions on the ]·jght ,'ab'c. P l'Omin<.'nt growth ridgES C1)\'e1' the 
rihbed arcll [lnd the cn]·s . 

.. l jfillili" ... - RI) ' Oit- l' l'uilltt:'d out t11M X . duplicifolit (l (RClClIl. ) 
dilfl' rs £]'011\ }'c('(,'/1 RI/'illl/) ,,;o.~I II/'I ,~ C(11df. [lnd J atJiJ'a. stria ta-



COJn(LlIche(llt and CretaccQUS Pcct-i1tidae of 'J'e xos 21 

cost!l·t(t d'Orb. ill not hadnl,;" in the dt'prcssions, seeoudnry folds 
conred with ribs, Furthermore, ill 11,e European fOl'ms the ra· 
diating ribs arc more unequtd, sm.aller , lind 1I10re I:!umcrous. 

The EUt";)jlcun species most r es(·mblirlg" OHI'S is S . stefa/wi 

(Chof.) , from \\"hich .Y. dl/pliekos/II ( Ho?m .) d iffcl's pl'ill'~i
pnily in its fan!;, \\"hich is Hot so long; Illill ill its ribs, which 
aI"(' 11101'C or less tiattencu. But Ihel'c i,. n po!-,sih ili. .. . \· thnl ill \\"{·Il 
pre.'''cITcU lijll'c imell" Ji ll' ribs t.f thc 1\'x: l!> 1>1't'..:il'S ;l1'C also 
l'Olllltkd. Chol-t"t (J , p 1.:;;» tlOI'~ Hot llll'tltion t"' ,lds. but sa,\"s 
that the scctOI'S are srl'[!I'ated b,\" ribs Ihnt ;Ire SOJ}l(' il'hat stronger 
thull thuse ill Ihe depressior.~, Ou the Tcxas specimen;; these 
ribs arc not strong-l'!", and t1l1'i"C' nre scn~ral cio:;c togethH Oll most 
folds. 

As has bec! .';·. ,~t('d f' C=-'H', .Y. :. ' .' ':c(Jst« j,ud:;. I'oe Ild ; i ( H ill ) 

\'." 1"(> ;It fil·!;t (~ :.. n$it1el·(·J ilh·:ltieal. DI!; till. om;!llll'ntntiun of the 
lotter is much llWI'C ,,!n horate tlulU Ihat of .Y. dl/lllit"ir.:osta, :md 
the sha pc of th e h' ft ndn:,s is cnlil'cir di(fl'l·c'n1. Ill.Y. l"(JcII/(Ti 

the folds are wry prominent, nnd a rather broad lleprcssioll 
scpnrut(>s the Insl rih on OIlC fold from the fir!;1 l·j\) 011 the ad
joining one. On the othl"1" lwu<l, in .r. (Z,lplicicos/u the folds lll"e 
1I0t so promincnt ilnd thcI'c nrc dffinite spaces uctwt'w two 
neigllhorillg- Olll'S. In thc laltel' forlll tIl e ribs a r e I; IlL-l'qual and 
the left vaIn: is 11l1l1ost as ~Iohosc as tIle l"i~ht, while ill .Y. I"OC

m ('J'i the ribs \'l11'Y greatl,\" :\nd tile left nl!l'e is tlnt. Th ere are 
aL<;o the diffel"Cll('cS in the !"ibs. F\ll"thel"mol"C', X. rucllt(,l"i hns 
rndi r.thg- I·ibs on th{' ('m'~. \l"lli('h lire mi!'lsing ill .Y. duplicitas/a. 

Rhntill!'k (:lv, p, 16, pI. ;i , fiq, :» hns describ(!ll a {onn from 
tho Bu'la Lim'.'MOIl(' :1'": ],(dl'll dUI,1it"iC(Mf(f. (n . H is lk.'lc!"iptioll 
fits I: c('nle l"\ J;pcei('s ar, p!"OxiHlnld~-, but tl1e illw;jl'ntiOI1 shows 
that nle two are distinct. 'rh(' writcr hns not f()\llIl1 nll~- ~pe('i

JllCllS similnl' to Shnttll~k\ ~Ol"lll in th(' BlIda. Formation. 
:\(>ithel' h1l1"0 :llly S r ill!(//.~ Ihilt ,'c!<t'lllbh' his ['c('l("1/ quil!'ll/ e
castlffus (1) h('ell fOtllld. E\·id(,lltJ.'- th('se forms are ,"cry rare, 
f01' Pro fcR.<;OI' Whitney :lnd Jlr.1(,olltolog-~' stl1(lcnts of the Uni
HI'Sity of Tcxas h:t\·c collected . fossils from the Buda Limesto-ne 
fOl' the past eigllt Y(';l1'S nlHl l1 n\'(- 110t s,.,.~'n them . 

..\"1111100' of spccimc'I,~: Abollt 50. 
OccIIJ'I'~mcc: Edwards Lime·stonc, .Anstin, Texas. 
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Xcifltca bcUu/«. (Cl'ngin) 
'Plnte III, figUl' eS 3-11 

l'ula bcflula Cragin, 1892, Fomth Ann. Rept. Gcol. SUl'v. 
Texas. p. 216. 

Dimc iisiolls.- Hcight 19.5 mlH., length 17 mm., breadth 7 mm. 
Dc~cl'ifllioJ! .-Sh('lJ medium subll'igullnl, pl"nclien ll y ('( lu i. 

Internl, fj ·n:;ik. h'llgth ulmost uju,lliug' hei ght j poslcl'o·dol'soi 
nlnn;dn sligh!!," Icll!:!:CI ' than nntt l"O-dol'snl, ,'c ntl'nl margin sub
sem:cil'eui ll1' wiih !o;ix fa.int prominC'llces. El l's imperfec t on 0111' 
Sp€'('llllens, but <'PI'{'nr to be (:0115PI(-\10118 ond lll1c C]llal. 

n ight \'il he glohose, b~'n!; l"ollll(1ed :IilU inClU"\"('d. T he yo.h"c 
is Ol'lHllllcntcd with forly-folll' fill C, mdi.1ting, .~ubcqmd, }ow, flat 
tened rill ... sepn1"<ltcc1 by depr(ssioDS tha i al'e llaJTQIYCI', Ot' p rac o 

ticnH,\" ('{!lwl til t hem, ~o r ibs ::ll'e l'ni~ed noti ccably, but at 
dellilitc inlcn'nb; therc is 11 chnnge in the size and arl'a lJg('m~llt 

of the rihs, whieh llwk!'s :h rst' I1I'NIS appeal' I)l>Olllin('nt. T hus, 
the sn l'f;)c(" is diYi(l ed into ,~!X facets comprising unequal groups 
of ribr.; , Qft('n it i,<I hal'll, 01' en;n impol;siblc, to dcsig'Ilnt0 the 
boundal',l' dhli betIH'f'n two gl'OLlPS, There is no definitc arrange
ment of th " hOlll1dlll'Y ribs, Flwjl\cntl ,I' i wo adjoininr; gI'OIlPr.; 
are scpnl'nl!'d h,l' n. promincllt!'ib llot iceably wid('r thnn "its ncigh
bon;, 'l'lds h(Jllndal'~" rib is often separated from the rib on ea~h 
sidc b~' a fl1rl'oW cqnnl to it in width, At othe l' plaers n double 
r ib takes the pin{'e of th(" wide one. In sllrh casrs the t irO in
diddunl ribs lire na l'l'O\\'cr than thos(' of the groups. Alr.;o, tll'O 
ord innl',Y rillS s!'parated by a very nar rOW d epressioll rna." serve 
a'l n hOl1l1tlnl'r, Somctilllcs the boundar." is fanned b,\' three or 
fonl' l)(lITO\\' ribs, ai' by two doublc ones. In some inshlllccs th e 
bounda ry is entirely oblitcrnted, tlH'l'c being n Dormal al'l'1lDge
mellt be!II'cell the 111'0 gronps, so thM no trnnsition enn be de
tect ('d, In the most anterior and t.he mo.<;t posterior section the 
ribs 31'e smillieI' and n8nal1,\' UIlEf]lwl in sb:e. and the d('pr(>~sioIlS 

al'C ~dd('I' than the ribs, B{"sides the abovc mellt,iolled il'l'egu
!at·it)" th ere is also a sl i ~ht difference in the st rength of ribs in 
di ffcrcnt speeimens, In sllch specimens as the one on which the 
dC'scr iption above is based the ribs nre lOlv and fl attC'Dcd, and 
t.he,re are llllrrO\\'r r illt el'Spaccs, On th e other shel1.<; the ribs np
pCaJ' to be sli;;?htly higher ll nd t.he intereoastal depressions wideI' 
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in Pl'opOl:'iou . H OWCH'I", these changes are not constant and arc 
looked Ilp~n ns inc!iridual YUl'ia t io1ls. '1'.he ll111llhci.' of ribs 011 
the difi'lH'C'ut spccim('n~ is not ('ansllmt, Y<lrying from fo r ty to 
forty- right , 11l(' lal'~Cl' Illlmlw]'s !;cilJ q found on specimclls with 
double 6hs 01' 11 inl'gl'l' llllmhel' of hOl11H!nr," l'ih~ . Rih" m'e 
absen t on tile tll'r[lS n11l1 eHI'S. 

The \'<1I1'c i.<; ful'fhrl' Ol'IWllH' nhyl wilh n:l'y fin{, (-OIll'ClltriC 
strb', \\"11i(-h rll'(' a\lIlo!;I' il~\'isihlc all Ih ? hod," {If the shell. b,lt r.an 
be plainly disting'uil:'heti. \\"ilh !lle' :lid (If th(> mi(·I'O.';cope. 011 the 
areas nnd !;11'~ . On fllrH' J;1tl(,1', gTolrlh l'i(\gcs. <1ls'), an' pl'I'''('nt. 

:\0 perf{'d SpP('jtlll·ll. ... of the kfr Y{I]H harf' \)(-(0]1 fO!\lId. nnt 
thi.;; \'flln~ is slihf!lil." con(!;lYt', has \'jhs (' O<'l'c,l)oll:liH ,\~ t(, :hoso:' of 
tIll" i'j,C'ht yn]n', illl(: hI].<; six difi~jl1dl,\· (']('\'fltrd 1',giOlH, (:OI')'C

spending' 10 Ihr bOHIH1:wy rihs o f thc l'ighl yah'C', The dCP1'('ssions 
bet\\,f'1'11 the- f'lc\'a!('d al'eos arc g'r n!ly e\U'\'C'd, Thc eOIll'cntric 
stria? lil'(! clistifl<'1. 

Alftnilics,-X, u(llula. dirr~' r,~ from X, dlilnr,ir i (Coq, ) YOI" 
7Jcil'clI,~is (Chor.) (.? p, i50, pI. 2. fig,c;. V~) in its shapc and 
ol'll:wl11etntiOIl, 1'ht' 'P(x:Js form is sl10rlcr in the (101''''[11 l'(>;!'ions . 
. V, dufl'uJei Ynl', bcii'rusi.~ is lUTj!f'I". 11,1<; 1110l'e 1';h1;, awl nppcnrs to 
hI' mol'(' roh:n:t llu,n X, bdlul(1, Fnl'th ~!"lr,or(', the ribs of Chof

fat ',~ Y01'jrty nrc rounded and are Jll'esmt on !lIe <11'cas. Oil the 
po~trl'ior eHr, nnd pulwps on t he anteriol' f lU', \\'he1'C[lS 011 N , 
bcll1fla the~- uTe flnttrned nnd nrc ahsCH! OIl the nl'('os and eul's. 
Choi'f:lt says that lIO fneels nl'C dif;till'!lIishahle 011 the 1rft \·ain', 

On tllr left \'al\"(' of S, bdl"ln six a\"('[ls ore promil1E'ntly raised 
and nre S<'pal'at{'d br t>otllldNl {hpressiolls, Th('\'c is, llmreYfi'!', 11 
nUll"kC'd similal'itr in tIl(! nrl'[lU~Clllent. of ribs on lhe right yah'C 
of Ih(' 1\\'0 fO!'m~, Til both (,flSt'S tIl(' lH!ll!her <If !'ibs bHII'{'{'n two 
pt'omio('nt arCflS \'f!l'iNi. HI1(l , flH'II\el'nlol'e, the boul1dnr,\- ribs of 
the !\\'O Xci/hem. ~;ho\\· the !;nHle s,\":-;tcm of a!Tul1gcll1('llt, 

Xllm[,('/" of spccimcJ/,~: Ahout 60, 
Occurrence : Gcorget own Lim('stone, Austin, Tcxns" 

NcitllUl lC/{qhti (Shumard) 
Plate IV, figm'f's 1·3 

Jut1ira Trn~g11tii Slm!llllrd, 1860, 'P1'nns. Aead, SeL, St , Louis, 
Vol. 1, p. 607. 
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Xd!hea lrri!Jlttii Gabb, 1864:, Smith.;oniun .Misccllaneous Col
lections, No, 177, p. 7" 

Vola· (Jullir/l) ""'igltlii Hill, 1889, Oeol. SIll'\'. 1'('xas, Bull, 
)10, 4, p. 8. 

I'o/It ,rdfyhlii Crni,!!in, l i!-fl2. FOH)'lh AmI, Rept. 0('01. Sun', 
Texas, p. 21 7, P l. 32, fj~, 2. :1, 

/J iml ' 1.~;(" , .~.-ll l'i ).!"hl 42 mlil,: knglh 37 mm,; bt'eaoth 14 mm. 
[J(;.~r, i pt iOll ,-Shcll la r;c, sllhtrigoll;ll, illeq uiIU\I'l"a I, anteriol', 

nnd postcrior sideli of IlPPl'oximatcly til! sallie length. Anterior 
(>;)1' point('{l . Jll"Omil1elll. stll'f:H'e r O\l11ded tl"<1ns\'cl'sely; postc
rior ('11 1" rlldinH'nt:n·,\'. \ \ ' ntrflllllnl'gin sinnow; . 

.Right Ynh'e \'onn'x, lwali: inr:1l1'w'd, post('l"iot, slope tnlnNlt (' , 
On this "nll'C ;11'1:' found fOllt, prom inent rOllnded l"ih~, wllit h 
llnye n. promiJl('llt ,'ostplla 1It the snillmil. '['his gi\"('s them an . ~ 

IHl!!lIlal' ilppC'.1 1·IlIWC', .-\ .'.;mnWpj" cost:"! j<; found nt the poSt Cl' iOl' 
side of the sh t'l l. \"hile a still snwlkl" illl'Onspi t' lioUS one is fOl llld 
on the slope of the anteriol' ]'ih llC'<11' thc nntt'l'ior lllat',g-in, Thc 
middle costa is the most C'ollspiC'110W; Oll f', bllt is pra('tienll.,' ('I")nnl 
to th(' ueljne'ent one 011 the po!;t(, l" iol' side, The t\1'O anteriol' ribs 
nrc uhnost {'{Jlwl, hut tll C most nnt C' I'iOl" 011(' em'\'('s oll jwllrd eOI1-
sid(,J":"!bl~' ;l1!{l is !Ii g-hc]', The eostn t' <11'(' sep:u',lted b.\' broad , Ull

('qual , ffattened drpl·e.<;siolls. The (\pprC'ssion :ltlt('l'iOl' to the 
mi l 1d[,) ;'OSl;1 is the widl'st one, ocillg" sO]ll"(>wha.t widcl' than this 
eostn, P osleriOl'jr to the middle nnd to the most anterior costa. 
1\1'(' fonll41 fmT()WS Pl"'1Clienll," (''"Illal to tll('sC ribs, _-\t thc base of 
the sh(')\ tIl(' ribs nn ]1] "O loll.!!"ed into Iwominent. ('xtensiom; II'll ich 
m'e s('pnr<1ted by brond, 1"01l11d('d sinuses corr('sponding to the 
intercostal depressions, 

Left "nlve nimost flnt, The ('oslll(' cOl'l"espond to those of 01,(: 
right ynh'c Ilnd haw' similn]' orn:lffi('fltntion. 

As in -"eiNt ea '/c!II"u t'!li Jl. sp .. gl'o\rth i· iflg-f-... flrt' fonnd on hr.tll 
valves. espC1'illlly 1l<:'1I1' til(' has\'_ and on the <lnlt'1'iol" I:'nr. Bach 
val\"('- has a fluted honlt'r 011 the int('\"ior side. 

r. c1lt11l·".~.-Cmgin ( 'J, p. 21'7 ) in his discussion of this spr.cit's, 
Sfl~'s: "Summits of (-(,stn e in b()th \"<1 h'es fot'med, ill t'll('.h instHIl<.'e, 

h,v n sOlJl(!lI"hnt snli('\lt ronnd-hae\;:('d co<:tt'lln, thel'e being on the 
11m !;lop('s :md inC'l ur\('d vnllry whiph r.onstitnte the snrfncr. be
tw('en any h,'o !,;IlJUmit,('(lst('Il<1e, ten or tweh'c rp.chi~' elevated 
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1'l1dial eo~tell;H' dpiimitcli b," illlpl'~<.:sed strite find cl'ul;-;ed by in
nultlembie ntised lines of sHch fineness os to be bnl'(,\Y "bible to 
the I1nked e~'c," The costellac tH'(, not fl h ,'nys so P1'011011 I1C O'(] on 
om' spccim(,lls, nOl' nl'l"angcd in f;{l l't'l!lllar n fnshion ns ,1"'-;(' I'II)("d 
by Cragin and :-:ho\\'n in his tlrtlWill:1"-; 01" ?,-, I/'/'iglifi, 'J'he" I'lIis('d 
lines" nrc d:~tl'ib\lt{'{l on this !'! pl"(' i~s ns OIl.Y, u-7titne!1i n , sp, 

Tn the ol'b;inni cltscl'iptio n of this spel'ics, costl'llnc 01\'(' nut 
mentioned, This is pl'l)f,nbly cxplnillc(l h:-' thc fnet tll:!t tllis 01'1:11-
mentntion is often Y('l':-' iw'listiuct (Ill ~'ol1ng- i1~dh'id\lnls, nno, ne
cOl'ding to !=\hmnfd'd 's m('a ,';t~l"elllC\lts , hi" was 1m immat.ure spe
cimen. 

.,l ffilli/ics ,-'1'he sp(~..jes (ll '~::('l'ihed uncle-I' Ihe lInmt' of X, 
lI'lIill/ f' !Ji, ll , sp , ,Iin'''l's f,'om y, I!'riUh1i ill l;e\'e1'n l "'n,"s, whidl are 

~1 mCl1tiollcd in IhM dC'!'!l'l'ipti"I1. .Y. '/r'l'iaMi is distin~uislle<l fl'om 
N , roman ( (['Ol'h, ) nnd N, In''!Ji('f1l1c7r, (d 'Ol'h, ) ],? its ",hnpe, 
which is IllO t':J im" lniill t(,l'ni illid !)I"H I.-l ",'; rnd h," its cn!'s, which 
nre slllnllrl' awl 11101'(, tl'imlg'nirtl', F1E't!l<,'1'1Uol'e, th" illt~I'Spnc"s 
arc flat (II' finttcn"d in X, lI'1"iylili, Wllc"C'ns thc,\' arf' I'ollnd r d in 
the FI'Cn (' ~l fOl'ms, Til.Y. lml!!i,'"l1,/n l h(' l'i!Jf; of the " ig-ht "n]ve 
j;how distinet cosh'HIlI', Ilre \'1'1'," hl'OiHl n]\(l the int'(>]"costr.i ,<;p:1ees 
{Ire n1l1'1'I) \\' , (lilt! thNe {lI'e pl"Cmi licut cost\'ll nc (111(1 tull('l'eks on 
the Jeft \'nln-, Thn!'; , Illi" speeies differs cOlH;idernbly fl'om oms 
in Ol'll:WH'utntion , 

-, 

X limbe'/' of sJlCCimCl!,~: 18, 
OccII1'/'ell r.e : (le-Ol'!!'('tO\\"ll l ;inH'stone, Austin, Texas, 

J\' Ci!?Il'a 1r.:r(lU fI, (Ro('mel') 
Piat(! lY, figmt's ,~ , 7: Plate V, rignre 1 

Pcr/Cll (lcqllico,~latll ,~ R oeme)", 1849, ']'e:o.;:ns, p, 398, 
Peelpll (l',rrO; 'ilS HO{-IIH'I', 1$;)2, Kl'd lll'h ilcl , \" Te:-;:l !'; , p, 6;:;, P l. 

8, fig, 311, h, 
N cithcl/. tc:r(lno.- Conrnd, 1857, Mexican iloundary Repol't , p, 

151, PI. 5, fig, 2n, h, 
l'olfl. iex(I1w BO<'sc, 1910" I n,>t itnte GeoI. de IW!xico, Boletfn 25, 

pp, 93.95, Liim, 15, fig, 3, 
)lot. Peetc1l /eXrl1lIlS Gabb, Proc, Phil a, .'\ cnd, ~nt. Rei.. 1861. 

p, 365, 
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Dim(./lsiolls.-Sm <'l ll SPCCillltll ; hci;;'ht ~9 mlll,j Icugth 28 mill.; 
breadth !J.;:i lnlll. Large- spcl:i11l('n: h('i~ht 39 fi1\n. ; length 3il.3 
mill. j bl'€,.'ldth 11 n!lll. 

DcscripfiQII,l-Sheli mediulll to hn"ge, snbtrig-OilOl, snhc<[ni
Intel-al solid; hei ght {'x('('cuing h'llgth on I .... slightly; postCl'O
dorsal ma rgin- dist inct ly longet' th::lll allld'o-doI"Sil l llIt1l"~ill; r ( n
t ral mal'gin scmi·c:il'cll\al' with six pro,jl' [·;ion~ fornwd iJ:, the 
('xh'J},dolis of 1 h(' s ix rais('d l'ibs of the l'igllt valve. Ears large, 
hinge-lim stl'aight. 

r::g-ht nll\"e infintcd, mllbo gl'~;)tl:-.. illc-urn-d. extC'nding \.H.'
yond t he ldl\~e Iinc. 01'11<1111(,11\3 t iOll eOllsis! s of sixteen r[ldi;) t ing 
pl·jlH~ipn l rib,,_ In n :-:oung ~p('{'i lll(l1l tilt'sr . 011 fil'~t sight, ;JIlIH!:!r 
to -be flaHcl\(u ollly tow:lI'd" the hase. But in a mlltlll'(, speci
men they fln~ distillCtl.\' flattened, ('specially as th('~ ' incl'euse ill 
size t owa !'(l~ the "C:ltl'[l1 Jllll1'giu, The rills arc scptll'atE'd by IllW-

1'OI1'rr, flattrll(d deprrssiow., Lnch thil'li rib is I'aised :luorc 
the fI(ljoining' oue!';. ~hr ihst and the l<1 ~t ril) bcil1~ aIHOIl~ t he 
pl'ominent Ollrs, The l'ais('d ribs diffel' V(,IT liulr ill hcig-ht from 
the others, but al'e not quite so \\'idc, UI 'C rOUlJdcd, 311\1 0111,\' 
sli:.::htl." fI:1tt('llui 011 top, 13('bn~cn the I n~t rib and the margin 
ant.f'l'iorir and postcriel'lr, is found a semi -hmlll' band 01' area , 
This is at times entil'cl~- plain, bllt more often sholl'S 3 fn\' low 
and 1'01lll{led secondary ribs lICDr the pI'incipal ones, The ol'na
llH'lllnti on is not 3l\\'a,\'s sYlllnH.' t:'ical. Oil some shcll.., one of the 
nl'CO<; is 'Plain uno the 011\('1' one eoyo'ed wit h two 0 ,' thrcc rib'>, 
or thel'e fll'P one or t\\'o ribs ou OI1C side and three 01' Ionr 011 
the other, On the specimcns ::It IHlnd the last rib postel'iol'ly 
Ilsllally shows a shn ll ow sinns on top, didc1ing- it into \11'0 small('I' 
rihs, and thus beginning a gl'Oup of secollclal'Y rihs, T he lines 
of gl'owth al'e extremely fine, 

The left Y<1I\'c is slig-htl~, COIlCaye and is ornamented with six
teen VCI'Y narl-Ow ribs ('Qrl'e,~ponc1iDg to the furl'O\\'S of th(' olhel' 
" [l.I\'c, The ribs haYe steep slope'S and are more 01' less flattened 
on top, They a1'C sepflr<lteLl b,\' \'el',\- wide, Ant fUlTo\rs, whjeh 
are practically twice as wide as the J'ibs, 

'The descriptions of :N, tex(ma and its variety elongala, N, Sltbalpina 
and N, irrC{Jlllaris al'e, to a large extent, translations from tbe Span !sh 
of Dr. Boese (1) . 



.. 
COllumciteun {Iud CretaceOllS P edi1ddac of Texas 27 

EVC'n ill tltis simple forln the cent er of symmetry call be de
tected. 011 the r ight \'nl\'c the fOlll,th ra i.<;cd r ib is slightly 
hig-hel' [Illet mOl'C rounded thm! the 0111el1$. On the left \":ll\'e, t he 
\-ihs COlTcspondiug to the depressions at the sidl' of the I'niscd rill" 
of t h,=, 1';;h l Ynjye, nrc rn is('d slizhtl:-', Thel'cful'E'. we nhnlYs find 
a pail' of them prollliucnt. 'I'he fOHJ:lh, fifth. SE'Vl'llth, eighth, 
ten th, ('!t n'nl h, thi.I'!l'l'nth, fO\H'tecnth, and the two most ante
r ior lind the postel"i\)\' r ib fore Ihu!> hight'I' th:lll the olill'rs . 
P Itl'! hcl'mol' l', the tenlh [1I1el cl('\"cnih l'i\;.-.; a re the most. promi· 
nent. r ibs among the p romillcn l ones, flnd nre the ~Cllt{'l' of S,vm
metl·y. 

Rrlillli'I:s {1I ~d A.ffilo'fic,~ .-)[:;st. of i lle ):pcf.' inwlls h;1\'e be(, 11 
comprcssed some,,' hal, ",hie'h llCCOlIllls for til e fa ct- fhnl the 
bl'cn dt h is Irss in proportion 10 the oth cl' mrn.<; llI'CInCu ts thnn ill 
UO('ll!."\ .... ilIf';lXIll'C'l1ltllls. ROC' Ill(-'1' (18, p, 398) at fil'st referred this 
sp("(:io; to X, cqllil..'oslrdfl (L<1111. ) , bnt it be-long to an entirely 
dist inct gl'oup of \\'hich l'-. ul lJilll: (d'Orb. ) is 1111 exnmple. ,V. 
olpi/!(/., Ekr the T('x<1s fOl'm, hM; Sixt(,Cll riiJs 011 the rig-ht nl h·c, 
E\'cry tltird rib i.e; hi!!ll('l" l1ulI1 the othel'S, but tht'sC raispd dbs 
nrc mneh mOI'e mnr\;:{'d th<1n tlwse of .\', Ic.rOI/a., COl1se(j\l(-,lltfy 

the YClllJ'ni lTIfll 'g in of the P!'C-llC'h form is mOI'C' pol."l!oll nl ill ou t 
line than is the NISf' ill X. f LTO'Ia and the depl'essed areas a rc 
"err pronOll llced, which is not thc ('n.<;e in the !:lt l cr species. Atso. 
the rihs of .Y, IIl/linfi arc dh-;tilldl.\· I'onn d{'d, <1 11d lIOt fI<ltlcncd . 
Fmthcl'mol'e, the left "nJ\'c.~ sholl' a mtukr Q d ifference. In 
d 'Orbigny's spl.'ei('s tI le ribs m'e much ,rider fwd tll(-' depl'l.'ssio]J.o; 
nfllTOIl-el' thfln in ~r. i(3,::ol1(1, 

Shattuck (20, j) . 17, p. 5, figs, 6-8) secms to hll l'c cOllfnscd 
I\', Sllbrt/pinn (n find a si:nilal' species lI111kl' thc ]laille of N. 
{('Nnl/. He lists Pcclw {('xa nll.q Ga bb (10, p . 365) ns s .\·nOIl ~'mO\lS 

with P. ( X eilhc(!) f C.T/HlIIS, Th e former is a Pectcl/ Imel is con _ 
sidered by Gabb to be idrnti ral with P. vi rgatlls Rorm, 

Roemer (19, p, 6,) ) s~rs : " Die obere Klflppe jsl eben und mit 
gflllZ flflC'llC'n, nnglrichC'll, al1sst l'ahienden Hippen bcdeckt, deren 
{'hene Z,,·il.'hl'llral'l1nJe (lcll Ri ppen selbst on ll l"l.' ite etwfl gleick
kommrll ." 'r his e,·identl.,' i.~ a mistake. if Roemer's fO!"1ll and the 
writf'r's arc the same, Fol', in the Texas species, the r ibs arc 
narrow and the depressions about t ~\-iee as widt' . 
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'1'he ldt Ynln"l, lIOW\!HI', ;11"0 alike. 
~r1/l:lbcl' of .~JlC(";IIj(JJ/S: .:\.bout 30. 
O eclINUICC: (;corgcttflnl Limestone, .Austin, Texas . 

. Y!;ili/Ja /U''.II'1t (DoC'mer ) val'. elQngata. (Boese) 
Plate V, figmcs 2-3 

r uin (c.l"lI1H1 , R Ol'1ll raJ', dOllgaltl 30{,s,,', lOW, l ustilulo Geol. 
de :'\it:.'.:ico, Bold in 2.), p. :)5, Lam. 13, figs. 2, -t-. 6. 
Dt.~c/'iptioJ/ .-Thcl·e are a number of spe<>imens at hnnd that 

dil1\l' front JYcitTu(l. te:ra)!a ill certain definite respects. But 
since no perfect S11('lls l\a\'c been found, amI since the diifCl'CllC('S 

bCI\\-crn the ty pieni X. /CX(lI/O. and this form arc not YCl'y great, 
the \\Tikr considers it a ,'uricty of I'f . fcxana. It is disti ll
guish(d from this laUel' srecks iJy being higher, and, ~ollse

quelltl.'", 11:J"illg :l smaller npic';ll Dude, Th e rills on the right 
vah e m'e slightly higher and the six prominent ones appeal' 
to be sonuwhat stt'ongel' thlm in tIle Iype, Bnt the shape and 
IU'l'<\ngelllellt of the J'ibs is the Sllme in the two forms; that is, 
the ribs al'c flattended on top and e\'f~I',\' tl]il'd one is raised and 
is somewhat l'oundcll all top, Rowen.: ]', the ribs are slightly 
11<11'1'0\\'('1' I1mn in thc t ~·p(', aucl !he intercostal spnecs al'c propor: 
t iollnlV ,,'idel" 

At 0111' loca1it.', this " :"II'jet." W'l1' fonnd in the upper' i:l."f'I'S 0·£ 
the Del l~io Clay, in the tl'<I)Jsilil'll hrds, und in the 1011'0:1' beds 
of the Buda Limestone. 

J\'wHbcr of spccimcns: Ahout 20, 
OCcIUT('1!Ce: LowCl' division of tlH' Buda Limestone, Austin; 

and Del Ri o Chl ,'-, }, m;\.in and San ::'\{n1'eos, Texns, 

K6ifhe.t sllbalpil1/'t (Bmse) 
Plate V, figure 4 

"Fola sl~balpiJ1a Boese. 1!11O, In!'it it.uto Geol. de Mexico, Bole
t in 25, pp, 96-97, Lam. Ii'l, figs, 5. 7,8, 9. 
Dimensiolls.-Hei .~ht 29 mm.; length 27 mm. i brendt~l 8 lOrn, 
De.~cl·iptioll.-Sh{'ll mediu m 10 lnrge, subtrigonal, not mnch 

hig-hpJ' thnn long'; ven tra l ll)ul'gin !'olygonal E ars pl'ominmt i \. 
hinge line straight. 
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R ight vAlve- globose; umbonnl slope cUl'ved, passing berond 
the hinge lin£'. The orni'lIncntntiol1 of t llis v11I\'e consists of six
tE'CIl p rominent radi:lting rius, high , nm-row, and round ed , 
E n n in adult illdiddunls Ihey nn~ fillt\el1ed vcry little on lop, 
'rhe l'ibs nrc seplll'lIted uy mUTowcr f urrows hlldn ,~ a sli ghtly 
ttattell cd bottom, E "el'Y th ird rib, including the first and t he 
IlIst, is r ais.:od. 'rhus, bctm:(,ll e\'cr~' t\\"o l"lIised rihs \\'e find t wo 

/TI:lITOWel', lOIn!' oncs which are prtleticllll,\' eqnal. The areas 
al 'e generally smooth, but on some shells one or tl\'O secondary 
r ills l1a\'e been not iccd, P rominent. growth r idges are present on 
bot h \'a I I'es, 

The slightly COllY{' );: left "11 1\'C is deeol'~lted \\'ith se\'cnleCll 
rl'inci'lal l'adiat ill g ribs, A cross sect ion of these pl'('sents a 
more- 'or Jess wavy nppeanmee. As ill simi la r species, the ribs 
correspond to lllc deprE'ssiolls, lind the furrows to the r ibs, of 
th c right ,'ail'c, ' 

1( ' mll~'ks ,-nO<'se (1, p, 9G ) Sll ~-$ ti le flllTO\\'S of tl1(' left n ll \'e 
111\\"\:' 11 I('r('\ hUt\Ulll, bnt this i':i hn l" lll~' the ease in O~ll' spccimcns, 
sill(,(~ the ribs of the rig-ilL ndye nl"c onl,r ~Iightl~', if at 'll!. lbt-
10w<1, H owcv('I", the J'ibs of the fo rmer \'llh"e ure naITOII'Er than 
tho fu rroll"s . 

. l ffillit;('s,-'y' Sllblllp;//ll is Ell.~i l,\' d istinguishcd from.Y , lc:,xalW 
by its ,.,hap{~, which is long"<'l" and na1"1'o\\"er; by its rounded and 
unnOll'er ribs i ay i ts {heper fn rrows; and by its more angular 
I"elltral marf.rlll, 'J 'his latte-r is d uc to mat? promin w t raiscd 
ribs, In !Y, ftXGlIG the six promillt' li t. ribs nre raised only sli:.,rhtly 
:tl,O\'O Iho;;e ill the depl'essions alld C(lllal t hem in widih. in,y, 
snlmlpi11Q the pl'Omin<'nt dbs nrc noti('cablr h ig.hH alill wif]r, l' 

t hnll in tllC fOl"mel ' speci~s, F lIrthel"lllorc, Ihel'c is eOllsidC'l"Ilblt3 
diffcrence in the ribs of the kft \',l]I' ii'" of the two species, In X , 
tCJ(/JI(I, thc dcp,'('ssiollS and tops of the dbs al'e fiatte-ned , an d 
t he slopes of the r ibs al'e I"tl'y abrupt. In,y. subalpilw, on the
other lWlld, both ribs nud depressions are rOllnded more 01' less, 
an(~ the slopcs arc gentle. BesidE'S, there is less diffl' )'ellCC in 
width hC'lIl"l{'ll ribs alld dcprl'ssions ill thc iuLLcI' spccicfOj than 
is t!t,e ('m;(' in S , (CX(lIlO, 

.-\. pal', of ,,"hat Shatil1ck (.!(J, p, 17, pI. 5, fig , 6) descr ibes as 
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N. ter01l(t is cvidently closely l'cinted to:Y. subalpillo, if not idcn
tiNtl wit hit. 

'l'h is spec if's clearly b('lollgs to thc gronp of X. (Elpina (d'OI'b.) 
Thi~ latter sp icies aha 11:18 six raised ribs, and between eflch pail' 
of the"c there nl'C 111'0 natToWer :md lowel' ribs. '£he chief dif
ference is ill the broachl' sh:lpc of X, ff/piJIO and its stl'on~el' 

rib:'>. 'fhe ribs in the dCP1'i.'ssiollS arc JO\\'(,1" in N. subalpilla. 
;\fol'eon~l', the kft val\'e sho\\'s some differences. 

Cmgin's (6. p. ,l:?), r . fi·cd(J'i(" .. sbll/'!J(II,~is is possible identi
cal with S. sul)//lpillfl. 11(' snys: "This !Jallie is proposed fol' the 
species of Fola desct'i bed or n ~emcl' from P l'edericksb lu'g, 
'r ('xns, in hi" /l l'(idcMI,luf)('1I f ljJl T,. rf/.~, ,n 'P.'den fJI111dri{·os
t a tll S, \'ill',,' (lud is hns:·,l on his (h' ~(: riptioll :lIld iilnstl'atiolls 

It is easil ." d istinguished il'om r. fo:m!!ts, Roemel', by 
its l1I11ch H:lITO\H' r nml more ele\,{ll cd rihs, mo!'" tl'inn gll1a\' form, 
and urmnlly (in ndult ni1l11ples) b~' iis lnq;-et· size, It has been 
referl'ed to b,l' <lut hal'S IIndo' nn'iolls llames; b\1t it is distinct 
from any of the speeies 10 \rhidl it hns hithcrto been referred, 
It is, h:::,lI'c\'cr, c:losely nll i(:d to F, allJilla, <1'0)'\)," The horizon 
giHIl is the Pl'edt l'icksbm'g Didsion, Cl'ngin seems to have 
confused sC"el'al speci('s. ROt'tIl('I"S 1'. quadn'cos{lI{us vat" is an 
Austin Chalk (C-pper Ct'cta~·cOL1.'; ) fot·tIl and is distinct from 
the alpiua gronp. Fl';')g:h~ell ts of spccimens clos('I," J'elated to .V. 
il'rrguial'is (Bo<ose) han been found in the Fredcricksburg Se
rles, and since Cragin eOilsidf:l's his sJ>(' (' ies identi eal with Roe
mCL" S "aI'iety, the w!'ile\' is inclilled to belie\'C thnt he had a fOl'm 
with ::iccclHlal)' l'ib;; aod mistook it tfJl' ;'1. 1',· pl'[~el1j[lti\·c 01 the 
quillqllecos{{lta. group of the 'CPl)('t' Cretaceolls. 

;\'lImlicl' of Sl!tcilHfu,' ; :\[('1'(" than '-)0. 
Occurrence: Del Rio Clay, Austin (lnd Snn Marcos; and 

lowel' divisiun of Ih\! Buda Limestone, .--\ll~titl, ::'. lallcltncn, Buda, 
and SHU :Ml11'tO'>, '1\·xas. 

Xcil ltw silbal/Iill(f ( Boese) nl1'.lillki 11 . val'. 
Plate V, figmcs 5-6 

Di1l!cnsiol1s.-Heighl 49 mill.; length 4{ mm.; bl'(~adth 1:3 
mm. 

, 
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D CMTiplinll .- AJlloog th " Xc ifhc(l ,~ of tl\(' Georgetown Lime
stone, n fcnn closely l'el<lted t o .Y, su ualpiurt ( xist s, wllich is reo 
garded IlS a Yrlrie!), of this speC'ies, Like the t:.pC', it has si xteen 
radiilthlg ribs all the l'i!;ht , 'n\ve, ftlld eve]'," t hird one is !'aised. 
But th {' rihs. inst ead of being hig-h, na tTO\\' , an d rounded, are 
[011" ('1", bt'ondel', and rounli('(l. pl't's{,llli ng a d('p]'es~d npperll" 
:lncc, Since they il r e hl'Onllc]', tl \('y appenr to he llUH'C' flattened 
thnn t hos~ of the Irpe. The r('lalion of width of l'ib~ and in te l" 
costal spates is the Slime ill both [or llls. )[ot'CO YE'I', the left vahe 
slio\\"s SOIll " clift'C]'C'llces. JIl th i' Gl'O I'g"C:"tO\I'1l iO l'm 111(' r:J)S arc 
lowe!" nnd the intcn;pnces Hatter thnn i ll X, subulpill(l , 

Number of spaimclIs : 10. 
Or-currence : Geoq!('jO\\'1l LilllC'stoue, .Aust in, Texas. 

S(ilhll [rOI"VdO!{'U01Sis 11. ~p . 

Pint e YI, fignres 1-3 

Di lll(IISio"s.-Llll· ~e s pe(·ill1t'll: H C' ig-h t 
mill.: hl'Nlll th lG lHln. ~Jllail sp~'\m('n: 
length' ~!) mn1.; u,'cnt!lh 11111], 1, 

·Hi lHlll.; 1C'ng- th 40 
J-i C'iqht 34.5 rom.; 

lJ c..~ci"i[Jlioll.-Shd[ l:ledillll\ to ];~I'g(', sul id. snbtl'igonal. higher 
than Ion',!. globc'ih sube'lu ilatel";) 1. 1:: .:1 I'S .iim <lll nnd tri[lngular. 
V'E'll tml ma rgin SC' Hl ici rculm'. ;'Ill(1 pol,\'gonnl in outline, P osten)
dOI':'lIl m ;'ll':!in nppl"ccinhJ~' long-er than nnkl'o-dol'snl. 

The right, "a1l'C is stroll)!ly C'OIl\'C'x [lild lws n Ill' ,:minent in
cUI'I'cd mnho that j1[lSS('S bC'YOlid the ShOl't hin~c line. As in 
the other forms of this gTOll P, tlil'I'( (I I'C ."ix prominent rnc1inting 
rihs, ti ll"! ant Erior and posteri or heing slightl,\' smaller. In each 
one of the level deprcs~iollS there ln e two lower ]·ibs. 'fhc ribs, 
cspceillll.\· the :n'ollliIlCtlt Olles, MC ex('e ~<1illg1.'- strcng' in this 
sp('cics. III Illis fOJ"llI thel'e ~\l'r 11I'I'sellt eomp0\111d rihs. c:Jch lln\'_ 
ing <1. llt!lllbel' of elcl'll{ioli s illld ckpl': .<;sioIlS on top. ]ll addition 
t o this, thel'C is n fine db in eaeh intercostal depression, extcnd
ing from the umbo to the hase-. '['he prominent I'ills ::Il"e hig h, 
b t'O<I(\. nncl r (: llnti, \I'hilt' rhoSt' in till' d epre.<;siolls 31"e also broad, 
but 10\1', and tlutiell('d eon.~ it\ ('!'nbJ~', T he I.-Itte-I' nSll olly hn\'e 
one mailJ dC'pression ill lil(' middle of th e top illld n smallel' one 
all e[ll'h si de. 0 11 a fell" ribs a !'ihld is ill the llI itl d[ ~, but thi s 
SN.'ms to 1)(, nn eX('('l'tioll. OC(';)siOll:1l1y tile main depressi on is 
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>iGlIll'what 10 Ill :'- , .. ide, Il!ld Illel'e 1l1t\'c U(,,' n fonnd tl1'O s('cJ ]Hlary 
dl' pl'('<.;sit)]lS on olle side, T he pl'omiuent ribs are wider than 
the others, and, ns n I'ull', haye Olle or h\'o morl; d epressions on 
th('i]' uppel' portion, Vsuallr two of thc fnrl' ows Oll top are 
mol'C 01' less ('Qual. On nceo\mt of the fine ribs in the inter
eoslnl spnecs, th('se la!t(,l' ar(' wid(', often approximating the ribs 
in \\'i!1th, 01" (,,'en sllrpassing tlum occnsionally, C"Specini!y in the 
IlllteriOl' and posterior gt'OUps of I'jlls, As a rule, the~' :It'C some
whut lHll'I'O\\'cr, On thc arCHS t her,:> lIsua lly tll'C from onc to 
fOUl' linc ribs. 

On hoth \'alws, on tlie arens, and Oil the UtI'," nrc found dt>li- :-1.. 
('nt(>c ('oll\'\'lltric ljn es of snch fillen('ss tlwt they nrc barely yisiblc 
to the J)~kcc1 ('~'c. 

Sillce nt the hnsc the COl.l\'C'xitics of OllC nlh'c fit into the C{)Il, 
en"iti('s of tl'e olliel" lhcl'c is lIot so \'el'y mneh d ifi\'r('nec' in \ridth 
hC'lm'('n rihs :1I\cl intel"col;Inl spnr('~ in the kft nlyr, 'I' he fine 
rihs in th(' sparrs of the right "HI V ! an' usnull,\' to one sick Con
s(,(}Il('lltJ)' the maiu flll'roll' on the ribs of the left VaIn} is ill the 
.<>nlll(' positi on. X(llJ' the bnse of 111(' slop{' th(']'c i.~ oflt'n n s{'eond, 
al',l' fnn'o\\' corr( sponding to a smnll rib fill.' down 011 th(' slope 
of n rih of th(' l'i~h t v-'lh'<.', I n the dl'pl'essiolls ther(' is Ils!laily 
01.11' pl'i1wipnI l'ill and :t If'w secondnry ones. This nLlvc is 
slig'htl,\" ~' ollc:l\'e nnd llsunll,l' hns 01 fel\" sl~ eolldo1l',\· ribs on the 
nI'N\~. 

H,l'Iwrl,s.-Onl,l' a. \'('ry w('li pl'es[,l'l"('d specimen shows the 
c1wI'acteri,<.:Iic. .. ns d('seribrd I1ho\'e. I n tl. w(,<'Ither('cI shell the 
prominent, ribs of Ihe right nlln' nre I'Olllhl('d nnd bn\' e n few 
fnin t, ]'ndinllinl's impnssed "pon tJwm, A cross,s('ctioll is clome
shaped , 'I'he 10\\'('1' l'ihs sho\\" n siulls clolm tilC' e('ntt']', There 
al'e olsa "[,rintions in the Ol 'namenlntion. Oeeasionally thcre is 
not :1. complrt(' set of fine ribs ill the inh:rcor-tal SPIH'€S, nnd soml', 
times Sf)lI1(' of Ih(' s{'('ondnl',I' sinnsE'S on thl' I'ibs nrc mir-sin,z. 

Affil/ilic,~ ,-Ill }'-eif7/w budc1!Sis 11. sp. it is found that the 
pl'ominl'nl rib!'. arc made up of a nnmbel' of r-ccondRl',\· Oll('S, and 
Ihat the t\\'o in the d(,pl'(,R~ions firc 11hn1rs plain. I n.Y. ororqc, 
1I)/I'(1!,~i,~ lilc s('ecndnl'~' rib9- on the pl'omill.('d ont's nr~ not I'ca lly 
so rl.'mn.iJl('JlI as thos(' ill tll(' fOl'llI 1l1t'lltiOllCc1 aboye. 'T he t.WO 
sp('{'ie<; are, fnrthcrn:Ql'e , djstin~lishcd by the split ribs in the 
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dcpr ('ssiollS and the fille r ibs ill thc int lTspnl'C'S of both "al \' (',<; of 
;y, U{' orgctoH'c1t.~i.~, whieh [I re not fo und ill .Y. bmicl1sis. ?IIore
oyel', the :1l1t('l'o-dol'snl nnd postero-dol'snl mnl'gills of lY , ycorge

t"lt'lIrnsis nrc shorter und, COllSt qlH'lltly , the \'cHlml margi n 
long'('\' thnll is tIle ca;;c in X. vudellsis , This causes them to di f 
f e' I' ill shapc, 

In .Y. fcx(lIIo, thel'(, also nrc rounded ]lrOmill('nt rills. nnd fln! 
ones in the depressions, Bnt these d iffcl' from tIl{' ribs of S . 
geol'gdolcllclIsis in being plain, \d der, nuel closeI' together. 'I'llE.' 
slwpe of the t\\"o species i.,> cnti rel)- different. X. georg('f01nlo/.~is· 

Iwing 1IIOl'e conn'x all\l rnOl'C' clong;ttc than 'y, t(,.1"(llIa, BesiuE's, 
the J'aisE'd ribs of the fanner species nre much mon~ pI'omi nent 
and the vHltl'al ma rgin mOre sinuOllS than is the casc ill t he 
lalter, 

j\'tl1llbet, of srccimcn.~: 20, 
O CCUI"/'CII C( .' (;l· (~:.,,' ('t n \l'1l L imestolll', Austi n, Texas, 

lYeilll('Q. geoi·gefow/((', II.~is D, sp. YDI', s·tlbiJ'l'(!gu/al'is, n. "a1', 

Plate V r, fijp.ll'cS 4-:3. 

Dcscl"i/llioil .-TherC! al'(' in the writer's ('(111 e-l'tiou some spc{'i
mens which l'esemh!e- '\"cifhca (J(,OI'yctOICIIC1ISis in shape anel pro, 
port ions, but ha\'e smooth ribs, It is a fact that therr is ('on
sidc l'a blc indi\'icll1<11 \'ariation in .\:, yeol'gcfrnVIl(.,tsis (see Rrmm'},-s 

on tlw.t species), but t he ribs are :11\\"a,\'s split, On the spcci1l1rns 
under considcration , thel'e nn fonnd occp.siol1tlllr a few fine intel'
costa l ribs di;;tribntrd in an it'1'egnlnr 1l111tlllCl' on t he vahe, hn t 
the mnin l'ib..~ are al\\'nrs \\'ithout flll'1'O\\'!ol and cost<:i1nc. Con
sE'qnentiy, thc t'e are "cry glohose, l'otmded, and promill(nt )";1ised 
ribs, ;111(1 in e:1('h depression t\\·o nal'1'O\\'e1' snbf'(jl1n l ami \'err low, 
fl at ribs, 1'he relation beb"een \vidth of I·ibs Imd intercostal 
spares Yflrirs in different specimens, In fael. l hel'(' is a srric.<; of 
grad ations. Orc1inn r il.'-, t he ribs a)"e aPJll,t'<:iabl.,' wi det' Ihlm the 
spaces, but the width of the [ol'mej' g'l'ad nnll ." dcereases until it 
approxi!llatcs that of the spaces, 

The left \'111"c is missi ng, 
A IJilll:fi('s.-'J'his form is simill1l' to .Y. I('xfllta \'al'. dOI!gafa, 

beeansE' of its rOl1ndM J'aised I'ibs, and flat rihs in the dept'eli
sions, HOWC\'el', t hcre ore grea t differ{'nc{'.~ be! ,,'een 'tlH' t \\"o. ,V, 
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fJ c()ryclUU'IICIl8;.~ \'al', .~lliJirJ'/' !I,Il/lri.~ is 1Il0l'C bl()hoS0 thnn tlH' :lbo\"t 

mentioned \'1H·i('t~·, and thel'(' if; a g'l'cat('r tliffct'cll('e h(,twcC'1l 
raised and low I'ills. Ill.Y. 1f.I"IIIW \ 'UI', r loll!J,do til(' IJI'Olllill\'llt 

ribs are I'ais(>d onl,\" slightly a1.)OI'C the' othel's, and all :11'(' of lWiH.'· 
t.iC;lily lIn -S,l\\I" width , w]lilC' ill Y. !}l'urgl' IOIl'11(JlIsis Yar. ,~ubi1'rc!l' 
1fla.ri.~ the ";11<;('.\ l'il:<; ,H'C fill" ili on: (-Ollspi<'nolls :llld widel' tlwn 
the Qlhf')'s, Hud Ih('9(, 1[1\1 ('1' al'e \'CI',\' 10\\' fliid £1:11. lo\rl~t' Ihnll 

those of tIle fOI';nel' ;Q)1'cics. 
lYumbcr oJ' .~Jlcci!l!cl/.~: ;10. 
O /,CII,'/,('II('I. : Geol'j.,!;cIOWll LilllcstOIlt', .-\ l1s tiu, T exas . 

.""inlra fhcodod 11. sp. 
1 .':;:e \-1, fi::rUl'(>~ 6-9 

Dim('n~iO)'s.-Llll·~(, SPCC'i:llC'll: ll e!:!lll :l3 mm : 1(,1l;,!lh:n 1lI1l1,: 

brendth 14 mm, SI~lf'1: B~){"' ill:{,I1; !-f iqht 27 ;J,m,: 1"IlJph 2,-,,) 
mill,: 11!'t',Jdth!) /Om , 

D cs('I'ipfioll,-Shcli lllC'dinm to hll'ge, nhnOf>t {'(IHiintNaL hl'ond , 
hcight 1Il'(I('ti{'alJ,\' ('(I\lnling il:'llgth, p('\l~'gollnl ontlilH', wntrn l 
mal'.zin Sllb-sC'mil'i),,'ulnl' \I'ith six definite' nllgles. EMS mb,~ing', 

Rigl lt val\'(' 1"0HI'f'X: l1111ho {!:(Jltly illC'Ul'Yf'd, On tile' SlIl'i;H'e 
are fOlilltl !o! ixlf'(,11 plnin, jll'in('ij1ni. I'ndinting rib~, EI' I' !',\' third 
one is ndf>cc1 nl}O\'(' thc otll{'l's hh:h e'llo11gh 10 hC' distill4.'1ly I'f'{'
ognizC'd 011 fil'~1 :<i,1!llt, 'I'hl':<(' l))'omilld1t ribs ;';1'1' l'Ollll(\("d, \\'Ilile 
th('\~ {' ill the 11rpl 'f's!o!iollf> arc Iml', nll(\ fln! en top, All lw\'(' I'nth,'!' 
steep sidcs. TIll' dej1J'cf'sions as :1 whok. af; well as Ihe inll'l'co<;ta l 
spaces, al'e fl<lt 01 ' fIMtcm'ti. The l'<1ist>d db", if at all, ai'" olll,\' 
sli,::-htl,l' wistcl' thall the oth,'l's. Th!' int cI'eostnt space!; npPJ'olwh 
tlle ribs in \\'idth, III SOJllC sp('{'i ll H' lJ~ th t' most poslt'l'iol' I'ib is n 
don hIe one, while in olh{'l'S the antl'l'iOl' ouc' show>i this ('11:1,1'<1(>
tcristi<', S('('01H1{\I'Y t'ih~ nr!' t\i<.:tl'jblltC'u on th r- DI'l'll!; in Dll il'l'Cg'-
11131' mannC!'. ~om('t im('s 111('I'e i,r;: nonC', WIl('I'CflS nn olh('l' <It'(';I$ 
th('I'e is onc or !IS 1lI1m~' !IS thl'ee 01' fonl' . On thc two !lI'C3S 
of the smne ~peeilllell . thl} S<llllf' 11111111>1'1' is not III\\-n,\'s found, 

Fille' rOll('Plltl'ir lillt'" <11'(' prcsent 011 tht' hody of lh(' sl1('l1. the 
arens, and the (,DI'S, 

H(>lllm'k,~,-Ill 1hc nho"c d('scription it WtlS lll('lltiollrd tIm! thc 
rihs :lI'e pIn in . T here nrf', ho\\'('n~l', a nnmb('1' of sp('cinH'lIs t haI 
show a slight. "HI'iRlion fl'om Ihis condition: 11l1mel~', split rihs. 

" 
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Since there is a gl'ildual tra nsition f!"Om the plain rihhrd sJleci
mens to the Ol'n:llllcntrd ones, ;111J sineI' those spN'imrlJ); which 
SllOl\" the splil I'ibs in !lIe ~t"t'/lte-st ;)hnndaflo'(' do not show this 
chtll'n (: tel'i.~tie to a Yl'r y gn·at ('xtent , the \\"r;t('I' do(';; IlO!. fc('l 
j1L'ltifit'd in cll1ssi ll g thc sp('(·im(,lls h,\\"illg split ribs tiS 11 distind 
YQ l"i, I.", );0 difi'el'("llce in slwpl', :111<1 proportions of t11C' Shl'll. au ll 
r, '!:;til'/! size of tilt' rill" cau be' d th~cted in the tll"O forlllS. 
Th ~ pl"omiucnt ribs al'e lJal'(ll~- en:!!' <I/l'cc-l(l(l, hil I 0(:cl.15; 01la ll .l" 

a fl' ''- sho\\" n Yf'l'y fnill! sinns. If olll~" a [C'I\" rills Oll Ill{' .<;11<')1 
sho,," th(' fIltTOI\" , these arc located in the 1l1illdle and 'level· nell!" 
the anter ior and postC'l"ior borders. As it is, m()st slH'ei11lt'llS sholl
th", spliltinJ,!" to a yet·.I" limited (>x tent. hut Ih('1"(' :Ire a fel\" SI)(-'('i
mens in which pl"I\eti('nll.v nll Ih(· ribs lwYC tl Sh,l1l 01\" ~rOOI"e 011 
top . 

T he Jeft '":lln' has sixlrell prornninC't flat-topped rihs. Til('se 
m·(' pl:1iu, 10\1"" flnd 110t Y('I'.'" milch ]Wt'l'OI\"('1' tlmll Ihe intCl'co.<Jtal 
SP,H:C'S" In the spa('C's Ihel·c is nn ~'xtJ·I'llld~· fin, · 1 ih, \\"hC']1('\"(: '" 
ther(' is" eOl'l'c_~pondillg to the fOrlllC'r, a split rill in the ridlt ,"tlll"c" 

."l ffillific.9"-ThC'l"e is ("oll-lidrJ":lhlc lik (> n(ss 11<'!II'C'C'n .Y. th,'v
dOl"i ;I ml X. !lrt/l·!/doll"u, IW\ <lnd its \"al 'i C'ty .~IIIn" I"I"([1l1hll"i.~. TIle 
t ."p il'1l1 sp('('i11lclls of the for11lC'1· l·C':>;elll hl(' more IIU' I"uriel.\' of the 
l:ltlN, and the tl\-O split fOl"llls are mOl"(' or k~s fl1ikC'. Rill X" 
fI{Orgrtul("II(, " .~ i.v nllli ils nlri t'ty aloe C'iongatc (01"111..<1, ,,-here,1s .Y" 

t71(()l/ori is hrO;1I1 ;1Ilt! ShOl·'. In tIl(' l:1tt('l" "pc('il'" tll(> pt"ominent. 
rih:>; :1I·e olll~' sli g-htl.I' "'hler 11llll II Ct. lI111rh hi~ll('l· tlw n Ihos .. ill 
th('depl·C.'i~io)Js, MlLlthel'C nr r 110 tille rib." ill til\' illtCI"('OstnI SP;)("C's, 
whilC' in X" .r,roJ"yrfolt·ll el/.~ is and its '·;)I"i('I.," 11H'I·C' ;11·(> 1"f'I·Y con
Spif"llOns l"ui>;('(l l·i h ~ thtlt [\1'(> 11Ilwh hi.!!bC'l' and wider thun the 
otbcI's, fi nd flue I·ihs ill the ~ra('fS. The split I"illh(';\ rOl"lllS of 
X" tlUo(/ol"i (.1 iIr('I' hom s . g('()/"ydo/{·('llsi.~ rl'imllrily in IhC' slwpe 
of the sheil mId 1"C'laliY(' size aud p!"opm'tions of lhe rihs" the dif
ferencC's haying' b('(ll pointed out aho\"e. FIIl"thC'I·11l0n', there are 
110 ribs in the illtt'l"spae('s nnt! the nWlltlC'!· of spl it t ing- is 111l1("h 
more simple in the fO]")lIel" thftn in the lattel' fOl"lll. 

This ~pecies dift'0l"S fl"om ,yo fe:r(lIU/ ill its shape, ,\"hich is more 
g-Iohosr: in the greutC'l" diff('l"t'n~~ in hei:.rht hC'I\\"e(,ll low and 
l'ai~(·tll'ibs: in its 11111'1'011"('1" rih);: fInd in its :non silll~ot1s l'('lltral 

margin" 
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,,"umber 0; spcciuu!Jts: About 175. 
OCCUl'rence: Georgetown Limestone, Austin, TexM. 

Ncitltca. altaI/II n. !$]>. 

Plale VII, fib"U"CS 1-3 

Dcscriptioll.-SIlf'H med iml1, sllolt and broad ( 1), subt.rigonal; 
velltl,,,l margin gCl1tJ~' rOllnded ; cars imper feet, but appear to be 
prominent . 
. R i.zht "nin' modcl"ateiy COllYeX, rounded. 

Tile wri lel' hils not be"'] 3hle to find periett specimens of this 
fo rm, but it is 80 diffcI'ent frolU the othe r Georgetown .\'eUlteas 
that. it \dU be described /lDd figured. 

As iu the olh('r spc('ies of this grou p, thel'(! arc sixteen st l"Ollg, 
radiating r ihs on the rig-hi yu h e. But, con inll'Y to the ordinary 
arrangement, ev('r ,Y thi rd rib is ra ised so slightly that it ('an be 
dE'ircted oll ly with difficulty. Furth(,I'lllOrC, the ribs fire high and 
nnl'l'OIL All nrc flntlened on top and ('qual in wi dth. '1'11(>), are 
practically twice as wide as I he intel'spaccs. On account of this, 
and beca use they al'e nat'I'OW, tlley Se(llll to be el'olrded in the 
n mhonnt t'C'gion , [lnd,. C'onseqllelltl~· , IlppC'ur to be shnrp, and not 
flattened on top. HO\\'e\'(~r, Ileal' the bAse of the shell thC'r are 
d istinctly flattened , A fell' secondary rib.<! are sometimes found 
on the al'('a,~, T he lint's of g:l'oll'th al'C indistinct. 

Th(' Ie-ft. l'n1\'(' is missing, 
A ffillilies.- This species is ens i l~' distingllished from .Y. sub

alpina. b~' its ribs, \\'hirh fl rc pl'llct icallr equal ill height and width, 
and are distinetl,v fl a ttened on top. 

X l(tUbl' I' oJ'specimens : .\ holl t 15, 
Occurrence: Gf'org:t'toll'n LimC'ston(', Austin , Texas. 

XCitllW bl/dellsis n. sp. 
Plate VII, figures 4-12. 

Dim.lH,<,'iulIs.-H ei.!!'ll t 22 mm.; lcngth 18 mm.; breadth 10 rum. 
l)c.~cl'iplio)1.-Sh('11 n1C'dimn to l~l!·g('. subtl'igona l, slightly 

highet' than long', f'qlliiaternl. En rs conspicuons, but not WE-il 
PI'f'sf'l'\'cd on the type. Other specimens show the anterior Cllr to 
be Sh0l1 and tl'inllg'ullll' and sepal'ntcd f rom the bod~· of thc shell 
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by a groove, The posterior car appeal'S to be Im'gel' and is a 
continuation of the postc>riol' area , Hasal margin sinUOIlS, 

Rigllt valve wntricose, umbo ('nrved o\'e1' the hinge line which 
is short. Decol'a tions consist of six prom inellt t 1'ifid I,ibs rndinting 
[rom the umbo to the [Ingle" of the \,('nll'a\ margin, with two 
smnllel' rihs in the deprc!';sions bel wren these rllised are[l S, Two of 
these arcas form the [lntC1,jOr and posterior bOll ndal',\' of the ribs, 
The three rib.,> on the promilwll t. ridges nrc anllngNl in a eha l'. 
acteristic mannH, T he middle, ri[) is the highest. one nnd is 
sow,]]<,1' than th e t\m rib.,> in the dl'lm:'ssiollS hnt appro:v: hes tlll,' m 
in width" 

The £o\l11h ridge is the eentn of symmetr,\'" H rl'e is f01111d 
the cnly exception to the O'ifid 11l'l'an,;!rmrnt, In<;\('nd o[ a more 
prominent rib hetwe('11 the otllel' two, tll('1'c 11I'C'" in this ('a'H' , t \\"o 
smaller ribs ill place of the centl"nl one, 'r hey nre <'fjlwl , tll"e on 
top of the ridge. 110(\ sC}lal'ntcd h,l" n ~entl~: rOllnded (\('Jll'ession 
rqunling fhrm in width, Halfway do\\"n on thp postedol' slope 
is <I smnller rib f;eparatcd fl"01ll the nc1joining' rills on top of the 
rid,l!:e by a Yf'r,'" 1Hll'1'OW flf"pl'( ssion" On the ll)yi"cl' r11rt of tIle nnte· 
dol' slop<' thel'e is II conspicuous rib somewhat st1'ollgel"thnn the 
two on top of the ddg-e, 

TIle arrangement of the ribs on the fifth nnd s ixth ridg<,s if; the 
rcwrse of thnt on tIl(' til'st thl'('{', In et1C'h ensc the middle I'ib is 
the lnl'gC'r onc" On th(' extreme upper pOl,tion of the slope on <Ill 
ti\"c ridges thel'C' is a. slightly smaller rib on the side towllrds the 
crnter of s,vmmetrr" On the othel' sine, nt the btlsC of the slope 
th('l'e is a rib similnr to the other SC'Concinl'Y rib on the same ridge, 
Alll'ihs are f latt ened on lop nnd h,:n-e nlmOf;t prrpendiculnl' ,,,i~ks, 
\\"hieh give !llrm 11 r ectnnglllnl' apl'C'amllC'e, The t\\"o ribs in the 
depl'('ssions are, relntin'ly speaking, higher than thosc on the 
ridges" so t11flt the~' extend npwnnl nlmost ns high" The 1'ills on 
the I'idgrs at'c, for the most pal't, sepal'llted by vt'J'y tHllTO\\" fnr. 
rows, This is, 110We\'('I', not the case in Ihe c1<,pl'('s<.;ions, wllle-h 
are flnt as It \\"hol(', Th c different rihs have betweell them gentl~' 
curved narrower depl'('ssiolls" At tIle base the l' idg('s fOl'm il'l'('g. 
ulnl'ly ctll'v<'d projections whieh are "epal'atcd by sinm;cs thnt al"e 
pj'actieall? <,qunl to them, 

Thi~ species is furthcr ornllmented with \"cr,\" pronolll1'ced 
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~ I'o"ih rid'..!'ps, which ,ue so prolliinent thut tJ\('~' gin ' the I'ihl; a 
ropy n]lpenr';'lIICe, RiiJs arc nbseu! ou thc an: tlS, but pl'omillL'nt 
lines of I!TOlrth ;!I'e fnUII(J here, The Cllrs nrc ('Ol'l,'I' (>(l with similnr 
('I'o\\'d~' ,l. t'Olln'lIll'it', lint s , 

:\01 n!l of lli(' ,~pt'(' inl('w; "how t h(' nhol't' Ol'lIillll('ntlltions <'Om
pletcJy , 'I'he sl1<'iJs \\'P111 IH'" ellsil~', 'l'hiSl ohlit('mt('s t 11(' cOllc(>nt ric 
:oJlria' <11111 lIfh'u 1l 1 ~' dlls 011 IJJ(' ridg'l'S, In this conditioll t hese 
]ll'omiuenl :ll'l 'il ~ lwn ' !ll l' apPi ',H',IIl ('(' of sm ooth clcl',l lion!; th,1t 
Jl;)r t;' lwd tl f'1' lr ,'ad in} !illl'S impl'{'l;sclI lipan tllo'lII, '1'hc ribs in 
the d(' lm:~i;iolls ;\1' (' l}J'ot(>(" I<'CllllH\ 11I'C not ntfl'ch' t1 so lImeh, 

So p !' ;{ f,d kft nlil'l's I,;!\"{' h t' l 'll t'OIll'I' k", This I'aln' is slkht 
ly tOJl(',1 I'C fI tid h;ls six ('kl'a t ed a 1'('.1.'-; t OI'J' €';; pOII< Ii II z to 1 hosc' of t ho2' 

right \'oll'C', _4..S f,l l' as cnn be dctermine'd , the ,Il'I'alll:!'CJl lI' llt of 
l'ibs 011 Ill(' Hl'('a$Sl'('lllS to be mOI'C' I'f gnlar thilU 011 the l'iRhl \':1\1"(', 

U (,I'C ::11'(' fUllllll thr('e ribs, pr;'\etieHI!~' eq urll , on top of th(' ridges. 
On Ih l , fOlll,th riLlQ'(' .th('l'e is atld('(l a slllallc,l' rib on lhe pOlSlfrior 
slojll', T IH' J'e al'(' two );II'g'Pr rills in ('neh depression, l'hp flu'
rows sepal'llting the ribs m'c pract icll1J~' equni t o tll(' lnHo ' in 
widt h, Thl' !>hnl1(" of the rihs , i'llld jll'Ollotll1ccd CDlIC('II\ric: li ll(,s 
COI'I'('spond to Ih~f' of lh(' l'ig-ht \'olw, 

_,Lffillitir s,- This -"pel'if'S is pcrilnl)S a d(,SCf lllJCll t of X, {n( ffll

lor;"" I n that fO!'lll S('('ondnl'r rius arc dislri\ml ed in nn il'l'egu
]al'nJi'lllllCI', H el'(> thesix rflised ribs h(l\'c praeticall~· disappeared , 
mId ri d!."t's llllw' taken thcir pIal'£' witll S('coIHlnr," l'ihs )!rollp('d 

upon th('1ll ill ;1 drfinite mannet', B('sides this difference, t here 
are oth!?I' d('fillile ones, 'I' he shape of the rihs is (,lltil'('l~' diff('r
('Ill in 111(' 1\\'0 forlll'«' Also, X , blldc Il 8 ;,~ is morc .clohosc and not so 
l li,!!'h , Tn the kft Yah'e tir(,l'e Ill'€' ridges eo\'er('(! \I'ith ribs ill 
.y, blld(;lt~is in ('ontrf\st to thl' donhl{' ribs ill N, i rl'cgu/(!I'is, 

Shntluck and Boese Ita\'e d(>scrihC'<l 11 forlll f!'Om the Lower 
Crctaccotl!. a<; :Y, qllilif/lIrcostutu, E \'id £> ntly.Y, blld€lISis, or a 
similal' sne<'j(,s, \\';IS the bnsis of lhe drscl'ipt ioll of Ih('se 111'0 
aut 1101'S, 

Xumbel' of SprciUlf.'1IS: 21. 
O C( 1I1Tf' IIC( : Both di\'i siolls of Ih e Budn L illl(";tOll(', Aust ill . 

HOUlHl Ho(,k, :111<.\ }lall(,llllea, T(')I;flS, 



Xliflt({/. wlu'tu(yi 11, sp. 
Platt' \" H , tig'IIIl'S 1 ~),17 

/'(('((11 w";yllii \\"hi l ll'·.I·, Hill, l: IIJ", of TrxlIs Bull. £\0. IS4, 
p. 13. PI. 1, fig. 4. 

Dilll ('l ," sirJlls.- IT l'i;:lil 10 nlill.; It>:I!!th i 111111 . ; 111"(':1.-1111 ·k;; mill . 

n ( '~('I'il,'i')IL-~h(' 11 HHflil. SI1I'tl 'i.!:!:1'llW I. hi ~h~'I' Ih;l1l Inng', 11 1-
IIlGst i'fJ lIiLlll'I'ill; I'0SII']"(l,dvl'S:d 11l;l1'!-!JIl ,~li ,!.!htl.'" ShOI'lrl' thn n 
;]llt{'n), llm's<l1 Illal',!.!"ill . ; \ IIII ' l'iOI' (';1 1' \:II''.!C :llld pl'Omill(,llt, 

p~, int(·l1. rOllIHit-'d I t·:IIlS'·'·!· . ..;I-!.'-: PQsft'I' jOl" ,';)1" I'lltl ill lt'llllll'.I'. t l'i
HlI!:!l1lnr Hlld !,oill\"t1, "~'l1\l"ul IlIHI':riU I:Olln' X nlhl si1111011~, 

RJ~~ ht I'al\" ~ stroll!;l.,' tOIl'·,S . th l, h,';lk eOllsi,;"t"lliJl.'" ilh"IIII"l'11. 
pu~t(,l'iol ' ~lllpe Inltll·ail'. T ill' ol"lHlt1\(,nlntioll 1"()JJ~i",ts of fOlil ' 

simple-, bllt ,",·r." I'I'0l11111t'I11, rml)tl'i Oln~nlnl' , radiating ('0>:11'Ie 01' 
I'ihs, wi t'h n slll:ilil't, /Jill' ilt the postl'l'ior s ith'. 1n :H1dit itill to 
Illest·, th(,1"1.' is it milllll(' ]'ib 11, nt· ,11(' nnt('riol' lll:tl't! in Ill! the slopc 
of the prolllilll'llt nllt{'rior rib. The Cf"lIll':Ji ('OSI<I is the mo!;t 
pl'OmiH('l1t Oill'. Th(' t\\"(1 :1 (ljaC('ll t I'ih~, wh i,.]\ an' pl"arti(':llly 

j"!twl. ,10 not diifn ;1'(,:111,1" fl'om it. Th(' :1Il1tl'iol' rih differs 
from tht, rw('o nti OI)P ~~ ll1 t'\rhat mol'(' than this latt'-I' diffrl'S fl'om 

the ('entl 'HI {'ost " , TIlt' l,ostcl"iul' d b is 1'1';lll,l" a Plll't of t'h(' pos, 
1I'l'i0l' lin';!. Thc ('('nll'nl eosIn is S(,Pfll';lt('U from the two ad

joiuillg onl'S h,l" model 'ntC'ly d(' ~ p fnl'l'owl'; sli~htl.'" tlatlt'lwd at 

th(' uollom flud pl'adical1," ('q\litljll~ tlw I'ih .. in Il"id!h. The lIn

tel'iol' allli postcriol' J'ih~ ar(' s('Jlill'n t N l fl' uJIl tin· otlll'l's by lla1'-
1'0\\'1'1', :lll;nl<ll' d('pn'ssiol1!oi, AI Ihe relltl':l} nILlI'l,du the d bs ure 
p ,'o(ln('t'd as SlIhll"i,lllglll:lI' ('xtcllsiollS \\"hi(!h h<1I'(, h{'t\\"(~ Cll thtJll 

sillus{,~ ('O]T~'Sp'Jlldill:; to the illt(']'~'ostnl drpl·L'Ssiolls. O,'CI' the 
wholl: slll'fa(!l' al'(' fU\lIlJ fin e conCl'IlII'ic dd:;<-s bU1'el,l" dsible 

10 thc n a ked eye, 'l'h(>sc 111'(' pll!,<llle l to the ull(hllllted Yell trnI 
m;lI'gin nnd nl"(' illl'lined. FI'om the <lnt('rior lind postC'I'iol' dbil 

t Ill' ridg:C's 111'''' ('olltilt \lC't! 011 the :Ht':I S wh('I"(' t h c~' 1'1ll! PUI'HUt'! 
to tile Ill,ll'gin alHI art' gl·e.nll~' Cl'owdE'1.1 i.l1ld b~COllll'" gl'Gwth 

I'Jdg('!-:. From t il(' posh-rial' 'l1'ea t hc I'idgcs pass 011 10 the pos
t('l'im' CUI', 011 t Il{' a ll lN'ior ('a I' a1'(> St't'll (!OllCr nll'ie l'id~,s (lilt! 

\llldul:ltiolIS. H HlUP,<; whidl (Il'(' pl"obnbly tin(' to gl'OWtll thick

('ning'S :Ire occ;Jsion:: ll ,\" fOl1nd on the I'ihs, 
The It·ft Yill\,e is IIlCI'{' Ot· l('ss flnt . The cost fle (,OI']'rspond to 

those of tht' l'i~hl ,'ah"e in Orlllltllentntion and l'elativ(' size, but 
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:1!'{' morc gir,u(J.'ic and sOHlcwi1at mOrc pl'omilwnt, and the inter· 
Sp:1CE'S ,p'e cumpal'atin::ly wider than ill th e other \'ul\'c. Growth 
ridges arc found 011 1..0111 \'al\'es, ('specially :liong the n~lltl'nl 

Imll'gill. Th e inil"l"iol' of ench nl\\'c shows i1 disti nct fluted h01'<I('I'. 

1.'c,l/ro'{.-s.-T h( niJon'_ is a dcscl'iption of a young' shell. III 
oldcl' specimens t he l'ciati\-e I)),Opol'tion.'I al'C the same. 011 mntmc 
iol']))s a l'f' fOllud indient iOllS of the <,ostellae 1 hut arc ch,ll'actcl'islic 
of .Y, 1{,I'i.qhfi. 

Afjil/;'h.s.~T his !;(lC'l,il's is distinguished from .Y. !/,I'igl!fi br its 
sh<lpc, which is morc nearly equilateral, narrower, and morc con
'I;(,X; by the \'ibs of it,:; right \'"h"c, II"hie·1t al'e blt\llt!~· poillt('t\ at 
th" snmmit, more solitl, lllOI'C t!'j;lI1glllo11', and IiIOl'e promj 'll'llt; 
and hy ils fl1l'I'D\\'S, Wllich al'e dcep, narrow, and !IIOl'e ai' lC'ss 
;lll,;ul,lI', \\'Ill'I'Cfl S those' of the GrorgctO\1'n form nrc broad alld 
flnt. 3for(:O\'l'I ', thE ribs of the left nllve of X , u,liitncyi are more 
rl' ~lmillCI\I tllnll thos(' of .Y, It:l'i,IJitfi, hal'ing steep sides, whereas 
those' of thc latter speci('.~ h,lYe sloping" sidl'il. 

This ful'lll IwIOlIg", tn the sfllm gol'OllP ns X, IOI'[r1tIl11dfl (d 'Orb ,) 
aud X . wi/lif(t (d'OI'h.). I t is tlistin,t:!uishcd fl'{llll th<' f'1l'11lcr h~' 

b ~ in:: IUDrC rohlls t ,mel shorter in Pl'opol'tion. I n .Y. lOlluicauda 
thCl'C :we t1i;;tind ('(\~t(' l1 ;le 01' sC('(\lId,lI'Y !'ius 011 both Y:lln:8, be
sid N; tubcI'clef) ill the furrows of thc left "nh'c, ,dlich IIrc all 
absent in the Te.""ns speciu, :,[o)'{'O\'CI', the ribs of thc Fn'uch 
form lirE:' broad, l'o1] lhle(l [Iud low, wherells those of .r. whifneyi 
arE:' snbtrimlg'lIiar. hlrllltl,v pointed , :lIld high , In.Y, COllleiU there 
nrc brond 1'olln<1('d d('prc!'siolls hctWCfl1 the nnrroll', shal'p ribs, 
,md p rom incnt costcllae ('ontr:lsting with t!rellarrow furrows and 
promiucnt ribs of our specics. 1n addition to this, N, n'hil1lcyi 
is sh0l1cr, broader, and has n less convcx ventral margin than 
N, comcfa. 

'('his fonn is I'cbtiYel,\' nne ill tlle B \l(b Limcstone. ,Vh{-n 
P rofessor " -hi t ll<'.'" described it as p, lI:l'ighti a. few y€3rS ago, 
the matel'ia l on haml aid !lot j tlslifr mnking it a ]lew speciE'S, 

XlImbel' of specimclls: 14, 
OCC!PTO!Ce ; Lower {liyision of the Buda Limestonc, Aust in 

:and }.rallchaea, 'fexas. 
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Klithea Sill101!dsi n . sp. 
Pln te VIII, figures 1-10. 

D ;mu!.~iol!s .-Hci ght 5.5 mm . : length;; mill.; breadt h ~ 1Il1ll. 

Descl"ipfio1!.-Shel\ small, almost as long as high: Hnt rai 
marg-in s('lllieil"Clllar and rotmded. Ears snbtl"iangubl" Hll\l r('I:1-
tin'l~' large; hinge line straight and short. 

~igl1t n!lyc moder:ltcl.\· conn'x, llmholl<1l slope gcutl.\· Clined 
O\'CI' thc hin~c linc, antel'o-dorsaJ and postcl'o-dorsal m,1l"gins 
relath·el .\' long. This vnl\"l> is ornalllented with ninetl\C1l pl'omi-
11ent, filltlcu rd, l·adia.ting" ribs of wlli ch C\"t'I'~' fourth one. br 
ginning at the anterior fllld pnslcl"iOt' borders, is !';lighlly rnised: in 
tht' nmuOl];)1 l'('~ion, ahoye 1111' lhl"('(' at. eac·h side. \\'hi(,h li(' in a 
broad, sha llo\\", gently sloping vallcy. I n the middle and tlu:' ba <;a\ 
r ::giollsof theshcl\, ho\\"c\'cr, allrihs arc of the smne height. Thc 
Cot\!' z'ills thaI are !'niscd on til<' lImho fire alway." some\\'hat wi rl e)' 
tlum the oth(,l"s. Th(' ribs I1rc scparnted by rather dc-cp, IHIlTOWe)', 
fl:J.lI(,llf'd dep)·essiolls. Adjoining the fOUl' wide- ribs al'(' found 
flll"l'OWS \\'idel' th:m those that s{'pamte the olher ribs, i\fO)'COVC'I' , 
1111 ri hs iTl'e.'!l":ily 011 tilt' umbo lind for sumc distllnec (lll"tlwl" clown 
on til(' YI1\n'. Thp llll t o'irn' l'IlI' i." .'!C'pHT"l1tc-d f rClm the hody of 
the shell h.\' a I;!l"O:J VE'. while thc po!)t{'l"iol' one is nn extcnsion of 
the postC'rio)' areu. Both anns and mrs are covel·cd with pl'omi
Il{'nl cnncentric ridges, and t h{' Carmer show no sceolHll1r.v ribs. 
H CI\\·{'\"('I '. on n fc\\' spf'eimcns a shallow depression has been 
llo~ie('cl 011 Ilw m'cas lind adjoining thc ribs, but it dies ont before 
reaehing" thc nmbonal l'('gioTls. 

The leCt yah'o is llli.~sing, 
Remal'l,s.- On weather specimens the sCIlles OIl the ribs are 

indistinct or entirely ohliternted. 
One- of th!· spccimcns sho\,'s a modification of thc ol·dinlll'.v 

111·1':lIl.!!elllcut of ribs. Instead of having four wid er ribs, it shows 
foul' groups of 1\\'0 wide ribs ench. 'i'here are t.hrcc narrower 
ribs in the nlCtiillD group of the \"[Ih-c, bill at the otl\('r pinccs 
Ulcr~ fire only two. Thlls, the 1l!'mal numbcr of nincteen is \'e-
tnilled . 

Affinif.rs,-Of all the Tcxas Cretaceou.'! Neiflte(l.~ llerctofol"e de
srribpd, N. be1l111{/. ( Crag.) resrmbles .""T. simondsi n. sp. most. 
There is n. gen el'IlI similarity between the shape of the shell nnd 
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the shnpe of thl:' ribs of the rh:ht \'alYC of tIle 1m) spl'cil'.~. But 
Ihe £UCCt8 and nu'yiug numh!.'" of rihs in eneh. so ('ilu1'iwtcril;\ie. of 
the f OrulI:r spn~j('.~, [11'(' IIOt. fount! 011 Ih" Inll(>I', IIl.Y, .~iI!lO"dsi 
thcl'(' is 1'1'!!Hlnl'it." in Ih(, disll'iilnlioll of dhs, T hen' lIrC' :lIlI'l1,"S 
1111'('e ribs lH~t\\'('('11 fwo widel' oncs, ,mel the wid!' "ills ,ll'\ Hel't'l' 
J"f'pl,1('ed h," (\\'ill- I'ihs 01' n ~I'OIlP of w'I'y l1<'ll'!'O\" rihs, li(>l'(' ;1I'e 
fOllnel onl ," fOlll' \ridc ribs. ,r!H-n'mo; IIH'I'(' :11'(> six slwh il1' tllfi in 
Y. bdlufll, F m'thcl"lllon,', 111(' \I\\l1Ih('\, d ribs ill X. bdlulrr is 1Il0l'C 

than twirl' Ihn! in X. .~imOIl(hl:. 
Thi . ..: spf'dcs is di.<.;tillgl1j~h('d fl'olll .Y. il'l"c!JI'I(lI'i.~ ( [kwsC') . .Y, 

.~,/b(llfJi/f(1 ( Bo('s~' ) . .Y. If.raml (HwllI. 1. and 11ll i(>d s)lC'<:iM> l'rin
cij/all," in lln\'ing tlm?(' rills bet'I't'e ll two hmtldl'1' ones nnd hn\'ing 
fill of the Sftme h('igllL ('",('{'pt in the' IImbona] r('giolls, \\'hel'('a.~ 

in tilt' fMms !11(>ntioneci aho\'c th~l'c ar(' Old~' 1\\'0 pl'ine'ipill rill;; 
b('tw('cn the pl'ominC'llt ones. and en'I'r third \'il) i.~ distinctly 
l'nis(' t1 , )[01'(,0\,(, \', ' thel'e m'e no s('cond<ll',Y ribs on the al'(>I1S of :V, 
simOIl(hi n , spo, \\'hi('h is not tilt' (' ; 1;;(' in 111('5(' olllc\' "IW(,jes, 

X, SiUHlIi(hi n, sp, d iff('l'S fl'oll\.Y, boc,~i n, sp, in C{'l'lain ]'('sl)('('ls 
!hnt nrc JlH'nlioll('d in th(' dis{'USSOll o f Ih:lt sper'i('s, 'Ph(' f01'lIlc1' 
lW('('ics can be {'asHy distin;:!,l1i sll('(l hom X, /.f!el'i,Q Dl'cl1et h," heing 
hid1(J ' nlld hil"ill;::!; totflll~' diftcnmt l'ihl!, 

Xumva of ,ql)(cimcu ,q: 13. 

O rCIII'I'C1lr( : Bol h divisions of th" Bl1da Lim('stonc, Anstin, 
3I all(']wl'fl. nntl R OH IHI Ro('k, Tcxas, 

.reifliea, boc:si n, sp, 
Pl ntc V TI f , f i;ures 11-19 

D imC1Isiolls,-H ei,!!ht 14 min, : length 10,3 mm,: \:I!'eadth 5 mm, 
DcsCl'ipfirm,-~h('1l sllwll , not m\1eh higher t han long, ,'cnll'lIl 

nUI1'~in rounded, Eal'S s\llltriaugu!ar IInu conspicllons: hingc 
linc short nnd strfligh1. 

Right \'fl h 'c 1ll0rlf'l'l1t~! ," globos(', ll mho l)),(l.lld lind cm"'ed oyer 
the hing(' lin E', '1'hc decoration con.<:ists of tlH'nt,"·Q1H' sllh{'c]l1:1I , 
snhtl'i:lIlgn lnl ', radiating ribs "'hich arc nrlno\\', YrJ':" hig-h, und 
scal'(,(>1,'- flattellcd 011 top, '£"el'," fOIll'th rih and the mas! 1mte
rio]' rind !ll{' 1I10St post('l'iol' rihs I1l'e som{,whnt wider and higller 
t hAIl th e others, but only so slightl~, that it is hardly noticeablc, 
T hc ribs m'l' separated by mn'J'OW('\' depressions, In Ih(> antcrior 
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r.ntl post crior l·r;:riolls, !he ribs arc distin ctly inc lilll'd to\\"unJs t he 
lllc{lian }illC, 011 the nmoo there- arc conccntric fold~ instt>ad of 
l'ibs, Below this, thcre [II'(' th(, I'ndinlillg ribs hnt much intcr
f('l'cd with b.l· WI'.'· SII'011::r lil1(:s of growth. 011 Ill!' !"('lll[lindCl' 
of the sill'l l lh(' I'C arc ol'dilw ry cone(,ll tri c' lin es \rhieh ~ll'e [liso 
fOli lld 011 the flI'C[lS and Cl1l"S whn'e tllC'.'- increasc in stl'(,llgth 31:: 
th(',\· approach the umho, _-\f; ill X. SiIllQll(hi, a g rOo\"(' Repul'aks 
thc ant criol' ell 1· fl'om th e ;Interior :11'{':1 , \\"hilc thcl"l' is 110 slleh 
(l('lll il l'('llfioll on lhc pcstCriOI' Ilide. Xo slC'oml<lI 'Y ]'ihs h<lYc vcell 
fonnd on thc :l1·NlS. 

The lli'ft \·ah·c is missing, 
Afiin-itics,-"rhis spel"ies diff{' I·s frolll X .. ~':IIIQlld.~i n. sp, in its 

fOI'III. whi eh is s011l('\\·h:ll hi~llrl' : ill Ill(' 11111111>('1' of !'ills on 1\l(' 
I·ighl I'ah·e. hal"ill~ 111"0 mon'.:1 Pl"Olll illC'llt onc being add .. d antc
riody and po<.;tcl"ioriy: in Ihe shupe of thc rihs. \I"hich :l1'e s1lb
tl'itlllgnlill", slightl.\· fial1t'lIcc\ on top, alld ('ollsidl' l"nbly high('r; 
Imd, in haying COllccnlri(' ridgcs, :md Hot fleulc>s, on th(' umbo . 

.Y. boe.~'i 11. sp. j " dislinguif.:hcd hom ;Y. all(lIla. n. sp. ill bcing 
much hig-her: in hal"iug" ralh( l' sharp, and not re<"1tln~nlllr rihs; 
find in had!).!! Ihl"(>c rihs hpl\Yel'tl CW'r"" hm conspicllollS Clles, 

.YU))lil(T of Sll('cillll)].~ : }.I,. 

O('1")n·I'CII Cf: Both divisions of the Bnda Limc..;l on(', ,·\m.tin 
and Round Rock, Texas. 

X(ifh C(I rOf lltcri ( Hill ) 
PI[ltc rx, fi !:! lu'('s 1·3 : Plat C' X. figlH'('_l 

Pecfen ( ,"ula:,) /"Oe··Jleri H ill, 1889, Pil l. of 1hc Cl'ct. Formation 
of 'fl' :-.;:)S, pt. 1, PI. r. 

Per/e", ( rola) /"() cmO"i HilL 1889, Bnll. Gl'o1. SUI'\'. T~ xas No. 

4, p. 8. 
Peril'/! -1'oc"mer? S hnllu{"k , HIO')' L S, Gc01, SUIT. Bnll. 205, p_ 

15, Pis. 2.4, p. 5, fig. I, 
Xnt ['(' ("f(lI roNII !' l"i W{'(>1"lh . 1;-'.'3 -1-. P nl ceonl. .\ hlHlll dl., Yn!. 2, 

p . 54. 
Dim £,lIsio l!.~ .-Heighl 110 (?) ffim . : leng-Ih 70 mm,; bl'cadlh 31 

(!) nlnl. 

IJr.~cl'iptio11.-Shcll 131'gc, thick , eomrressed, asymmetl'icfll, in
efjlli\·n h·c, length oll ir sll~tl1ir Q'1'CllIC1' than hci~ht ; outlinl"' '<; \lb-
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octa hcdl'1ll. The snbsclllieil'culal·, sea ll oped \·cn! I"al IIln ['gi ll Jo;hows 
s ix: projections formed by the extcnsions of the folds. At the 
basp, the con\"exitic~ of one wilve fit into the coneayities of the 
othel'. E;"!I"s prOmillCllT, postcrior:' la rger than anterior; hiJlg~ 
line long and straight, an d e(jual to ahout thl·ce·foHl"ths the 
length of the shell. 

Right vah·e coovcx, somewhnt larger thun the left, beak promi. 
nent and eieyatetl. Tho surface is decor'll ed wilh six IlW.'fltl .'l1 

)"nointing folds thai nrc distributcd in an il'!'c.!.rulnr manHt' \· ;1l1d 
ol"llament«l with costlle anc! eostellne of d il1'01·c nt sib's ll11d 
shapes. On first sight, it. aPPNII·S as if there is no l·ej!ulal"ity 
\\"hate\"(~1' flbout the lH"l'angeJllent, but Ul'on closer inn·stigat ioll, 
U flyst('m ("all b? lH,l(le oul. E ach fold 1m" ;1 p,·omiJlPui" I·il) at 
the s\Ill1luil ;mli others of diffel·ell! sizcs on the slopes. T he 
su mmit costne are pl'ncticnlIy equal, and similar in shapc. Be· 
!\wen t he scvernl folds arc "found nan·ow depressiolls !;earecly 
wider thall those het,,·een the pl'olllinent ribs. 

The fourth foltl, altllOugh not th0 largest, is mOSt. pronol1nced, 
Ilnd projects farther ont thnn the othcl·s nt the nnt ral margin. 
It is also th e Jlighest on(' alld the ('enter of s~·nlnH'tr.". Its SU lU

mit is formed by a narrow rib rounded on top. On each slope 
arc two small ribs yar,ring somewhat in size, th E' lo\rcl' ones lend
ing to h(' nlOl'C prominmt. Ael'oss the intel'costal rleprl'ss!on 
posterior to this fold a bl'oad f lnt·IOrprd rib is found n('[l1" the 
summit of tile fifth fold, (mel on the snmlllit thl.'re is [I prominent 
costa. On the poste rior slope nrc two smalleL' ribs, one of them 
being almost in the intcrfold furrow. On the anterior slope of 
the sixth folo is a small rib pmcticnlly e(jlwl to its neighbol' across 
the furrow. On the posterior slope are found four ribs, the first 
and la.'>t being insignificant, Ilnd the second more promin(,llt than 
t he third. 

Th e third fold is broader than any of the others, It s summit 
!llso shows a prominent, nnITO\\·, I·olluded r ib, whieh 113.s n fine 
radial pli cation on the anterior side. The ribs on the posterior 
slope corrrspolIo in f';hape Il1ld <lrrnngement to those on the an· 
terior slope of the fift h fold. On the anterior slop(' are found Iwo 
prominent unequal ribs. 'fhe huger r ib is simi lnr to the corre-
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., 
spondi ug aile on the olhcI' slope of this fold and IS nearer the 
summit. 

The second fold has a conspicuous rib nen r the base on either 
side, nlld a sllIullcl' oni' highcr IIp on the anterior slope. 

There is a prominent costa. on the posterior slope of the firs t 
fold, b~ing eWI11a l'ge\' than the one forming the summit. On t hc 
slope adjoining 11lc ear there arc three small ribs, more or less 
alike, 

I n yOl1l1g spedmens the folds arc relatively higher than in the 
more mature forms. 

The conspi('uollS C,H'S are ornamented with prominent l'adinting 
'and practically ullifol'm costae. 

Lell \'alve some\\'hat less convex tliall the r ight, beak depressed . 
. ,\'s ill t.he J'jght \'al\'c, there are six folds , But as the ribs alter
lwte with those of the \'ight \'nln' , t here is a fllno\\' 011 the stlm
mit of caeh fold, Mest furl'Ows tend to be wider than the ribs, 
ill cOlll!':)st 10 th\, \'C'lntiull Oll tIl!' right nlh'e. 

On the antel'iot, slo[1e of the nr',,,! fold there arc three rather 
cOHspicliOIL'; ribs. The-I'e is 3 pI'ominel1 t rib poster ior to the Slim, 
mit. flll'\'OW, Wlliclt is followed by 3 depression. On the antcrior 
:-; lope of the lIext fold , fi re fOtllld t\\'o well dcyelopetl ribs, There 
is 3 smallel' rib jllst beyond t he summit and len ning' against a 
"Ny orand sloping' eosla, I n the vnlk ,\' between this fold and the 
next lies a narrow, sharp rib, On the third fold t\\'O ver,\' promi_ 
lJent ribs f'ncJosc the snmmit fnnow. On th e fom'tll fold is fOllnd 
n high, nonow rib, fo llowed by a bl'OnJ., Jaw one, \\' hieh is scpar
ated from the fanner by a deep rounded depI'ession. A £11'('[1 nar, 
r(1w depression follows and, adjoining' it , there m'e two medium 
si;>:ed eostne separated b,\"3 Ycry nan"O\\' flll'l'o\\'. The Ol'namen ta
tion of thc post.erior slope rOlTesponds to thnt on th e anterior. 
Bef.\reE'1l thi" fold {lno the IIcxt oceur!'s the broade."! depression. 
The fifth fold con.',ists of mercJ." a distinct rib on eithE'r Bide of 
tIle snmmit ft\l'l'o\\', 'l' ll ir; feld IIIHI the next, nrc sC[1urntrd by a 
deep ronnded fm'l'o\\', On thc anterior slope of the sixth fold is 
fOllnd a Slllo'lU , rounded rib nnd then a brond one ndjoining tIle 
slUnmit depression. On the posterior slope thc ribs llH'l'l!(' into 
those of the postel'ior cal', Tll c cars arc marked as on thc right 
yahe. 
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On .<;om,' ';',(~:inu'll)j a,l,li!'o'Hll fine ribs have bc('n l1otiC'e(\ in 
l>IIilW of l"l" ,!q'l" ~!'>i,."' ~. 

'l'ile pO.<;IC'rior l'UI' extcnds 1I1most fl'ODl the end of the J"'o
j('(·1ioll of Ill te po!;t('l"iol' fold ill U )!C'lltl(" l'nnc 10 thc elld of thc 
IOIlI! llill)!(' lil1(,. The ftnl('rior erll' is smnll (' r (l11c\ is s!'parntcd 

fl'om the hoc1y of thc sll(>!] b...- n de!'!> g'I'OOH'. 

F'lll'th" I' ol'nam('nlntioll {"oI18i!i:ts of fill(' r.OJl("('lI tl'ie striw, \\"hich 
al'(, nhnl~-s pnralld to lh(' senn,le 1Il:1I'gin. pnssill.t! hom the bodr 
of the shell to thE:' ('lll'S. OI'o\\1h l·illges are nrlio el'ickllt. 

Ht"lIiad,s.--This !-ip,cit's ntlni ns gr,'n t size, the lurgest spcci
mens ('oll(>('tcd haying a Ill'ig-ht of 120 mm. ,l1ld;\ IC'ogth of 130 
nUll. 

AfJillili(' .~,-This form gl'onl's with X, flclIl'i(lIr,~j(ll1(/ (1I'Orh, ) 
[lnd X, "1/ )/I(II"Cll/i ( ('lIoL 'I . .Y . )"<)1'11111'; d:l'l'('l"s frolll (l'()J'hi~Il .\· 's 

sp('cies ill haying the fohl~ 1I1()I'C' 11Il('(plal in e\'CI',I- I';~peet, in 

haying fCI\"('r rihs and 11It'''t' \"('1'.1' dis!>imilill', and in hill'iug' hmau 
flll'l'OIl"S . 'l'hc hillg(' IiIlP and tll(' eal'S nlso are diffel'ent. The 
T( xa.<; spC'('ies lws til€' fOI'lllt'I' IOll _Z:.'I' thun lind th(' latt e r more 
lIlINllIllIlhnn .y, l'cllril/ll.<i(t1I(J , As 11<1<; b ,C'll 1ll.'ut ionf>(1 ill the d('
s(~l'iption. 111(' post li'l'iol' em· of thli' ri!.!ht. "rl1\'(~ 'o[ .V. "06Jl1cri ex· 
t("HIs nl lllQ!o;t 10 th ,;- proj ection () f the pos\t'l'ior fold . FIII,ther. 
mOlT, t h(' shell uf .r. j'oe/tled is mOI'(' aSylllllH'trienl and sho\\'s a 

difl'cl'('lll ,rc1ati(l1l h(-twe('ll the "a1l"1'$, In S . f/ C llri(IIt.~i(l/l(j , thc 
left l'uIve is onl~' slightl~, ('onn'x, WhCI'CllS in th(' .,\.\nCl'ieatl species 
hoth \'nl\-(>s are infilll«(l. Ihel'(~ hC'ing on!,I' a slight diffprellce in 

th e cOllwxil~', 
Thi.,; f01'1ll il'; nol so long ill pl'opOitioll us S. lUl'pul'lmti and 

its \'nIH's I1rl.' ""'id C'ntl,\' mOl'l~ 1'01l1' ('X Ihnn tlw;<t' of ,ht' Inlt el' 
SIH't.'it's. )rOI'I'OI"(' I', the shll pc nlld distl'ilmlioll of thl' ribs is f ll

til'{'l,\' (litt'- rCllt III 111(' two '<>I'lt'il's, 

,,"umbel" of .~})f cilllcn.~ : ~2 . 

OCC1II'j'(l )1('e: l'ppt'r dil-isi,)ll rf 111(' Dl',lH LilllP.<;hlll(>, AUStill , 
Texas, 

S . ii'" " /: 'I~f: "( ' ''',;':i n, <P, 
Plnte IX. figures --l-li: Plate X , figuloe 2 

l>iJ/lclIsioIlS,- HI,ig-ht :12.5111111.: kn!:tth 2:3.,) (n 1I11ll,: bl't'!l.(l th 
10,5 ( 'r ) mm, 
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D(~'CI'itJliol/,-S hcll !'athcI' lar'!!:(', sniJtl'igolln l, pI';I<'ticallr l'(llli
latel'lIl, solid; H'ntl'1llnHl I'~ill shows six blunt pl'ojection .... fOI'me<J 
b," t il(' [tI'OIOIll.!<IticllS of flit' six [It'())Hill(~ llt ribs, Burs tl'i,!lI~'U];II' 

und 1I1('<1ill111: hill!!t' l illi' stl"ai,d lt, 
Right ",d\"C' tHodC'I'atcl," glotXlS£', umbo gCllt!~' incIlI'\'('d, '!'his 

\"alw is d('('o l' ,ltrd wilh l'IixlC'ell pl'Omilll'lIt "lid l'nlh, r high I'1Idia
ting' I' ihs of Irhi"h CI'('I'y third OlJ(' , hH:iuuing th o:' most alltel"iol' 
Ulill 'thc Hlost post r l'io l', is sOHlewirM ~tl'Ollgcr H nu is raised slightly 
aoo,'c the othcl"s, ThCl'c is 1111 11l111.'illiJ! f)l"nlllgellwnt of the two 
rib", ill CHeh d('pl'l'ss ion, 'J'hc"c l'ihs lire clo!;(' to,!!('tilcl" ;lIlt! :lI'C 

Seplll';ll rd hy a flll'l'OIl" that is ,<;ll1IlIowcI' than th ese b," tlw side of 
thc llJ'omilH'nl I'ibs, Thr rihs npPN11' to hI' l'omHkd, bnt npon 
cl oSt' I' in,'('Sti~ntion it i..; found thnt tlrey 111'1' C\;lth'IIC'l1 to some 
extcnt. The illh'J'Costal SpliCes all,ioillillg" the l';lis~ d I'ihs <11'(1 fin I" 
I rutt! llll,l an' liS \\"i,lt, o!-t, 01' si i,{dltl,l" 'rider than, th t'sE' latte)" 
The rihs in 111(, llIetli:lII d"'p l'ps.-:ioll II1'C sl'(l;lI'Mctl h,l" n \"('!'," ll<llTO\\' 
PTOQ\'(' !-tfo/lli-('\,Y hnif a,~ \\"itle liS w c of thest' r ihs, I II Ihe dc
Pl'lW.;iOllS "lItNior and post(,l'iol' 10 tl1(' mcdi;ll\ Oll e, thr cOI"I'e
spondiug' 1;r!'OOYe is slight I," with'l' , .'\IHl in IIr!> 111"0 )'enmining 
de[lI'CI;Siml" ~TOO\'\'S :llld rihs are p l' t1ct ic:lll ,'" c.pwl in width, 
HO\\'(·\,\,\', lire. rihs ill Ihe lattl'l' li : ]l1'(~ssi()I1<~ ill'e gl'e:ltl~- reduced 
in ~izc, . \s ill similal' species, tile UIIIl'l'iol' £,;\l' is sE'parnll'd fl'om 
tire sh .. 11 by a d('ep grool'(', while thc postErior ent' CUI'I-CS ontwnl'd 
CI'OUl tl\{' pos!cr iol' IU'('fI , 

'l'hi,~ ,'al\'l;' is t'llI-th(,I' (lI'nnlllrnted with ,l\'li,'n tC' \'n,lh,1 l'i,l g't»:, 
P I'(l1ll two 10 {il'c 01' 1Il01'£' C<III he mad(> ani Oil clIrh I'ih. In the 
intel'eost;ll sjl;)"{'s tire' ,l' are Jl\lt, so nh\llId:lIIt, and IIOt 111 01'(' than 
tll'O hn\'{' b;cll llolieNI in :rn~' on e spnce, Fktt (l l' IJIntrl'i:l! mi:;lrt 
sholl' th~~e I'idg{'s distl'ihntcd in II )'(lg'IlI"I' mHnllCr. 

,On tir{' nl'Cill; th('I'I' ;11'(1 "1'1',1 ' finr 1';l!lintiu!! rihs, Thc nlllll\)C'J' 

is lIOt (,OlH<tHIlt. hnl USI l1lU,I' th~'I'(' al'C fil'c, ;weI Ih('r 11I'e distrih
utt'd OWl' the \\"Jrole ~1ll-f;lC(' of tlrP fll'C'fI, 

Fill(', "I'oll'dl'd , ('om-(lllll'il' lill t's rol'£'1' til!' \I'holc sh('l1 :Inri the 
(III'S, 

The I(lft ,'ai\'(' is flat and is o) 'unlllt'1I1I'd with fiftt'~n pI'ine:ipn l 
1'[)(lintillJ! rib;l, tilt' !'ihs (,ol'l'e~p cndill ,z to tlr(' (]q}I'e~~i(\Jl~ 011 the 
l'l!{ht \':111'(', The ribs 1hnt t'ol' ],pspolld to the furl'oll's 11,1" till' sid e 

of the p"(lluilH'llt ribs of thilt \'j\l\"(', Ill' ''' tll (l I'nisl'dl"ibs of th(' I<'Ct 
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val"e, Thcy are broad and flattened and ap pC'ar ill pair,~, III 
tIle depression betwcen two adj!}ining pail'S, thcre is a low, Hlll'-

1'0\\', I;h0.1'[1 rib, A<;; on the right vah'c, thel'e arc foulld l'adial 
ridges 01' fine seconda ry ribs on these rib.'l, distributed ill <til irreg
ular m:lUllCl', and more on the ribs than in the intersptlces, A 
lCW fi ne sccondal'Y ribs are present ou each area, Ou till' roste: 
rial' car tllere are some marks which indicate that perlHIps se\'el'ul 
sma ll, r adiating ribs arc present IH'ar thr hinge line, Ho\\'c"cr, 
thc spi'cil1lens arc Hot wcll ('nollgh IlI'l's(')"\'cd to dctcl'tlIiuc them 
definitelr, Delicate, yet-distinct, concentric lines coyer the whole 
shcll. They are somcwhat stronger on the ear,'!, 

Affi11itics,-X, austinel/sis n, sp, cliffel's from all sim ilal' Texas 
Com,lJlehean and Cretaceous Xtitheas in having the tll"O ribs in 
the dcpressions close together nnd sepol'~lt('cl b~' n fm'I'O\\' that. is 
shallol\"er thaD 1he otl1er interspaccs, 

']'his I;p l; cies clift'rl'~ hom 'y, bw{r:u.sis II. sp, in being less glo
bose, in ha\"ing rndinl rid)!es 011 the r ibs and in the (\e}ll'Cssions, 
ill not. having it;; prominent. ribs trifid in el'Ul'uetCI', and in the 
g'ellel'al shape of the ribs, )Coreovcl', the left yah'cs arc entit-ely 
cliflcrmt, 

F.'olll ,v. gco)'gclolnwl!sis D, sp" ,\', (JlIsfillClISis 11, sp, differs in 
its fm'm , \\'hieh is much less conl"cx and 110t, so solid; in the l'ib.'! in 
t.hc depJ'C.~sions of thl' right. \'ah'e, I\'hieh are higher nnd lUore 
rounded, in the raised rihs of this Yah'e, which 111'e not 80 promi
nent; in the ornamenilltion of radial ridges on both valves, which, 
14O"'c\'c1', have n p,nallel in the stronger riblr ts and depressions 
Oil tIle shell of X, 9(QI'yefon'Jlcllsis, 

jYumber of specimens : About 25, 
Occurr el1ce : Austin Chalk, Austin, 'fexas . 

.\' (il lle(l harfll!(1l1i n, sp, 
Plnt e X, figures 3-6, 12 

! Pc cim fjl!(!(lJ'icost(l/!ls Roemcr, 1852, Kreidebild. v, Texas, 
p, 64, 

Dim,('lIsiml,~,--Hdght 11 mm,: lengtll lOA mill,; breadth 5 
1111ll, 

DI.'.~c/'ipf iOll,- Sll ell smn 11, su hef!llilnte1'll1. 811 bO'igolla 1. ICll !;!1 h 
pl·adicnlly equoling height; gently clll'\"cd base with si:o;: prom-
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itlt'nt pl'ojl'etiolls rOl'metl by tile exfcll~iom; of the r:1iscd rills and 
sl'jl<ll'ntf'cl by sh;'1110\\' cOllc:n'ilies: postel'o-do)'!,al m:ll'gin IOll~ 1' 

thllll antC'l'o-dol'snl, hut both ruthEl' long, GreatH;! length Iwlow 
the lIlich1ie, Ean: medium; hin{!c line stl'llig-llt. 
Hi~ht, nlln' lllodt'l';lteiy ('Oll\'{'X, limbo ]ll'olHilll'lI t and ill l'lll'H'd, 

TIle OI'nnml'lltalioll ('ollsisls of twcnt,\"-one simpk, pri neipal, 
rntlillting- l'ihs of wh i!'!1 (,\'tI'Y rO\l1,th OIlC' , inchlding' tIl{- fil'st and 
t he 'llls!, i!'; mlle-h StI'OIl.!,."'\' than the olh cI's, The I'ihs ('IIl'\'C A'l'ntly 
olLlwat'cl Of the Ihl't'c I'ibs in the tlepl'cssiollS the middlc one 
is sometim es \'('1',\- sl i,~litl,\' sh'o\lg ~ I' th .Hl the- 0111(:'1' tll'O, 01' two 
al'C of the S:'mc sf l' lt lLg:th and <111 outsidc on{' is !;oml'whnt sma licr, 
Itl 011101' depl't'ssions, no dilfcl'{'lIc(' in thl' stl'pn~th of Ihc ribs can 
be mack out, 'Vht'li tll(']'!.' is a diJr"I',llC'C, a<; ill the ('asps mell
tioned abol'C', it is so slight that i t e:lll be <lcte-ctcu olll~' upon 
('lOse stl\{l~', 'rhe pI'omin('nt ribs al'e p1'llctieall ,\- three timcs as 
wi (le and :'1'<; hi~h ns those in the dcpl'C's,<:iollS, whi('h I'c:'lll~' are 
\-el'~- iURigllifie-31lt. On all of thc spc('inl('IlS the Illost posted ol' 
prominent db, whic,h is l'C'dll('t'd in sir-e, lms n smllll{'1' rib Oil the 
Hlllel'io\' side, All l'ihs Ilr ... rOHntl(,d, li nd th .. dt'JlI'C'ssiollS, as a. 
Irhole, arc t!at.. The in\'CI'l'o.<;f al SP!l('{'S a rC' l'ou udctl IHltl .Ire as 
\l'id<> ,IS, OJ ' \\'i(1('I' thnn , the I'ibs ill Ihe d('Pl'C'ssiollS, lho;;(' adjoin
ing thE' p rolllinf'nt ribs ileillg' no ex('('ptioll , The I'i\)s of t hc first 
and the last group arc not so stl'Ollg IlS tllOse iu th(' olhers, At 
the uasc Ihe six pI'ominen t ribs ionll bhlll t. Pl'ojc('tions, alltl the 
dltlfl'('~sions llre hounded hy gcntl,\- c\U"\'rll incisions, xal'l'ow, 
I'llt\inl, s f ('olldal'~- ribs nrc pl'i'IWllt Oil Ihe al't'ilS, Oil the postC'fiot, 
arca thcI'e are lISUIlU,\' fivc, bllt onc sprcilllcn shows six, On t he 
ant{'I'io)' 111'('11 the numb('I' conld 1I0t bc d t'tpl'milled tldin itd,\' , due 
to 1:1(,];: of pru;en'nlioll of thesc arp[l S, But indielltiollS 1II'C thllt 
S('e-ollclal'~' ribs H]'C just 118 nhUlluant llC'l'e IlS Oil thc oth t !' Hl'('a, 
"\lthongh Ih!: enl's IlI'C pool'iy pl'{'sen'cd , thc po~tCl'iM one of one 
SPCt> illl(,1l c:I e Mr1~' sho"-s l'udi1l1 I' ius, 'rhC';c> hu" e the s<lllle shape 
fllld 1ll'1'llllgptnC'llt flS those ou the <iI'CflS aml SC(,Ill 10 be but a 
continuation of tiJplll, 

Fint', cl'oll'llcd , eOll(,C'n t l'ic l'itlges furthel' Ol'llament this "nIve, 
including \'hc areas and cars, 

'f he lcft \'al\'e is flat 01' slightly COllCa\'c·, and is ornamented 
with pt'ominl'nt l'fHliatin!!, ribs thnt ('ol'J'cspond to thc intl't"eosta l 
sP:l('C,<: of th(' I'il!ht "a ln, TIl(> same !:!,cll('J'ulnmnll(,1' of aJ'!'nnge-
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ment of ribs is foulld as in .Y , 1 (,3,'(111(/ and allied rOI'JIIS, 0111:.' there 
are two ribs in c:! eh d('p!'~:~sion , instead of OIIC, T here al'e a l
t ernatcir two high and t\\'o low ribs_ 'L'he ribs al'e rounded, sub
equal, llnd gCllcl'ail ,\- a rc wider tllan tlle! i\lte\'spnt'cs_ Of CO\1l';;C, 
the flll 'I'OII- septll'u ting C'(I("h pili!' of I'aj~ ed ribs is nil C'xc-eption to 
this and is cOllsidcl'<1hlr Idell' l' than the ribs, Concentric rid~cs 
aloe prcsent as on thc right "ah'€', 

The areas llnd e(lrs are missing, 
Rem(l}'/':s.-Ollc J'ight 1-;1I\"(~ shows onl,\- two ribs ill 01lE' of the 

depl'cssi oll~, [lnd 011 otiC' left \-nl,,(' O'(' I'C is a smnll rib ill 1)111' of 
the broad fm'I'o\\"s, \nn'!hcr th tse tll'e abnol"llltliities or \'Ul' iu
tions if! an OP('JI qucstion, SWliczkn (:JJ, p_ 438 ) has found all 
manllel'S of g"l"adnriom; hdWt cll .Y, 'lllfldricost(ff(l. (So\\",) and ,v_ 
qllillfiuC,~cosf(lI/l ( Sow. ) of the Sout1l('l'n Indian CI"PtllCCOU S. 
Therc is a possibility thnt:1 ,~ iZ11il:!l- cond iti on exists in thc .-\ ustin 
Chalk hetwe, n .V_ 'wr/llullIi n_ sp, Ilnd.Y . c(lstcdi n. sp_ l\fOI'C ex
t ellsirc ('ollctting" in diif(','('ut portions of the State is ne('ef!S:!I'Y 
in order 10 determine this_ 

A /J"ilu-fit:s_- n 'OrhigllY ( t'>, p. 6H , pI. -Hi, fig:,~, 1-7 ) nn(\ mally 

writers "Ctt'I' Itim h,we llcs('rib: d n S(,lIoni,1ll form ns X eithca· 
quadl'ico.~f(lfll_ L n!CI' Pit,!(,t nnd Cnmpi(-hc (17, p_ ~5:3 ) ;;hol\-.,d 
that d'O!'l)j~'l)~-'S s]lcc-ie:'l is dis!ilH'1 f l'OIll Sowel·b.I·'S HI1(1 nHmcd 
the fOl'lIlCI' X, ltlllj(lSi, (1lOfful p, p. l-Hl ) beliel'('s X. f({u:iasi 
to he i(\('ntical with rcyulan's S('\li, D'Ol'higny's splcies cliffers 
from SO\\'I' rhr's, ill l)('ing ~1lli\ 1 1.- 1', in hnl'ing- HllIeh smaller ears 
alld;l ShOl'\('I' hin,!!{,- lilw: in tht' Huh'I'iot 111Hl pnsLl'iol' 1I1'CHS s lop

ing 011111"111'(1 onl,l- slightl .I- : in n !'11l1111"I' npi(';)l nngle: in hHI'illg 
S('"\'('1\ 01' {,jght rihs (\11 lhe nr('as, insl "Hd of (I smaU(' I' Humber like 
the 11'111' fj !l l/drir'J.~f(/I(I," ill the six promilleul rihs h,' illg 
of II ]CS;;Cl' d"\"iltioll :111<1, cOUS('(jlll'lltl,", til(' g'l'onps ks;; d e:!!' l,'" 
demfi l'('Htf'(\: Hlld ill hn l-i ng thc gol"rntC'st ]p))!;!lh of the ~hl']1 ur /ow 

the llliddk 
I!. 1'C'lllnills 10 h .. shown hall" .Y_ lwriJJl(llli u. sp, diffc!'s f rom 

sillliln r forms of S(,1I011inn age_ 
S_ hl/r(molli n_ ~p, (liffcl"!) from .Y, 'iulldl'icosf llfa ( d-Ol'b, ) 

clti('tiy ill i1s ~ll;l!, c, \\'hieh is not so long Hncl Irs;; ~Iohos(': ill its 
mon' nll'.!nlnl' b;lsf': ill if .~ stmnJ;"ct' 1-llis('\\ rih,,; :In,\ in hlll'jUg 
lon g()' lIut1'l'(l- (10I'~:I! ;\l1t\ posll'"l"u-dOl'S:ll nHlr,: . .dm! and more se('

OIlli:lJ'Y ribs all the 11 I'('n"i, 
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Zittd (:!6, p, lL), pI. 18, fig, .J: ) {kSl;ribL'S ,lll t'pper CI'etnl'OOllS 
rOl'll1 flS X, (/u!I(lricflSfllfu, 11 differs from the Text\!'l spC'cies in 
be-ing hi),!hC'I ', Ie:.;,; 1l11).!lllm' nt the bnse, <111ft in ll<lvin g" olll~" two 
Or three secoI1Il;II',\' l"ib:-: on til .: fll'l'HS, 01' nonc nt <Ill, l\[oreo\'er, 
Zitt cl !<Oa,"'>, six of the I'ih,; on the left \"uhe ;1)'C Chal'Hctel'izcd by 
g't'('ater stn'llgth, This N'l'tninl ,\' j:.; not thc e:1.'W \\' ith the Texas 
spN'illlt'lls, \\"ll(~I'c nltel'lJfltc pnil's Me raised. Jnd,:!ing" from Zit
lel"s ji~Ill't'S, the aITang"l'lUUl! 01' I"ihs 011 the left Y;lhe of his 
fOlm is l'll\i\'dy clitt(, I'(, lll fl'OIll tlmt of tIle left, nlh-e of :y, lwrt
?I!(wi ll, fiP, 

AnnthC'I' (jllndrico.s/afft of tll(: 1:PPCI' Cl"eblc('Qn_~ is Wllit c's 
( :!H. p. :l" pI. -1. fi.~:-;. I-::~ ) fOl'1n fL'(lIll Thnzil ( pl'o\'il!('e ~H"~ip!', ). 

It i;; hi,dl!'I' than X. lwr/mfllli, and has 110 seeolld<1I'~" rius Oil the 
;lj' l'HS. FIll·ti!{'l"1t IOI·I' . .illll~ill~ from "Whil l"s pi(,\lll'I'S, tl1 ('I '(' is 
h·.··s difr(' !'('II(:e iu siz ~ lwt\\"t('11 the pI'olllinenl rihs and Iho.-;c in 
i'he d('PI'E'~"io))R, fhll )) in til e Texa s sreeies. The iniel"cosful 
spaces ill S , lwdm(lIIi SCEm to be wideI'. 

In ('ollclu:-;ion it ull~ht to he IJlI:'IltiOIlCd that X. lwr/muui va!"ies 
from the l."pper Creta{'eOllS (JII(Idl"icrlst(lta forni, as generall~' de· 
sCI'ihecl, in \w\"ing- r~Hli:Jl ribs 011 the {'31'S and 0I1l~' five 01" six ribs 
on th~ 111'('<18, justend of SC\"('1l 01' pight , 1I1ld having the prominent 
ribs at kast tlll'ee tim(·s (IS stl"Oll~ as those in the d'·p l"('.ssion, in· 
stead of neuI"iy tile S,lme size. _-\s has bE'e!l pointed ont noove, 
othe!" ["PPCI' Cr('taerolls forllls ha\'c only t\\'O or three rios on the 
m'('as, 01" none nt all. 

X umber of .~]Jccimcl!s: 12. 
O CCW"l"CIlGe : l'PpC1" l;lyCI'S of the Austin Chalk, 'Valnut 

Creek, SpI'jukle, Texas, 

X(ifl'ra clufecli n. sp. 
Plate X, figUl'es 7·11 

DiIlLCltsions.-Height 28 mm . j length 26 nUll. j brcadth 10 mm. 
(distorted specimen.) 

DcscdpfiQJ1.-Shel! large, sllbo\'ille, almOR! equilnteral j height 
slightl.\· grentf l" tltan length; h<ls<, board, an!,,'ulal'; <llltel'O-dOl'sal 
a11d postcl'o-dorsa l margi1IS long ; grcatest knh'th belo\\' the mid
dle. Ears Im'gc j hillge line straight. 
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High!. \',\I\'L !,;"clJtI ,\' eOllVl'X, nllJlJo broad and inCllrnx L This 
ntln~ if; ue-eonlted with t\renty-sb: prolllillclit l'ad iating: I'ius, 
E \'l' r y fi fth 011<" iuehillillg' thc most alltuiol' ami the most pos
t el'iol', is JistilH:tly c](''':ltc{\ , T ile I'ius C\1I'''e model'a.telr ollh\"ard . 
• -\mong t he I'ibs in the Ill' fJ l'{'ssi(,"s tlh' t\\'O midJle Olll'l'l, Irhich are 
pr;letictl1J~· erjual, ' art sOlllelillll's strOIl!!el' than th e othcl' h\'o, 

!\ Iorc ofll'll three ,Ire of pral;\ic,dly the snlllC sizl', and all exti'rllal 
olle is ~lILnJ1 l'r, Tho.; two Ollll'l ' OIllS l1sually dilfcl· sOIllC'w hat in 
Size, The promilll' Jl I ri l).~ (\I'e llp pn'cillhly highcl' th;lJl thOse in 

the lkPI'l'ssions, and " Imost l\\'i(' l' il~ wide as the widest in these 
gl'olllls, The ribs lIrt' rounded, :md thc depl'essiolL~ are flnt. The 
1Il0st l!osle!'iul' (p I'OmilH'nt) r io is split h,l" 1\ radial sinlls. 

Thc illtt'rcost nl spatcs ,II'C l'oulJll~d , suot'fjull l, and mmally HU I'-
1"0\n'l' thu ll thl rilJs" .\u l'x('c ptioll 10 thc )attl' l' cJlul'uctl'l" istic is 
oft en fouml in t hc tiz'st nllt! fhe Inst group, I\'here the strength 
of the dbs i;; r Cllll('ed. As ill similm' specics, t hc cxtensions of 
the prominent ribs fO llll the un:; lcs Ilt th ~ base, T he COllcayities 
between these pl'Ojectiolis uZ 'C not YCl'y deep, 

The untcro-dorsn ) ill 'CIl is not pl'('sel'Yl'd, bllt on the postCI'O
dorsal there lire Ycry PI'Ol!!iUf'llt sCl'olldnry ri bs. Si~ CU ll be 
made out distinct)," and a fe\\' 1ll0l'C may huve bt't:'ll oblitcl'<lhd 
by \\'euthering', They are rclal iw ly broa d , high, aud I'ollnd ed, 
and dl'crens£: in siZe as the~' a l'" locat td Ilca Z,(,I' the lIlurgin, 
H owevez', till')' art:' cOlltiullCtl on th e ea r, \\"hcrc they ;11'C vcrr 
pl'omilll' lIt ;1 ud 1I11111Cl'OUS, 

Fine, 1'i!~ lI!al', (:OIH:entl'ic JiIlL'S coyel' the I'i bs, iutel'spaces, 
un'as, und CM'S, 

The left. Y<11\'e is flat 01' somewhat (,Ollea\"e, The Ol'namentat ion 
consists of slIuequal, I'u'dial I'ibs, cOl'respolHling to the inter
splle('s of the J'jght \"ah'c, The rihs are suutrigollal ill shape, 
rounded on lOp, und IlUl'l'o\\" ~ r t han the iutel'coslill spaces, The 
two rio;; adjoillillg' thc flll'l'uWS cOl'l'esl'olldillg to the raised rills 
of the l'ig)lt " alye, aI'e elenlted IIboye n gl'onp of threc on eac h 
sid!.', that li e ill a slightly COIl('U\'C depression , H ardly any l\\'O 
adjoinillg ribs ilre of the sa me str ength , Jl os!. of the broader 
ones al'c derated, thus showing t hat the correspondi ng fUl'l'OWS 
at the s ide of p!'ominent ribs of t he right I"uln? are wide, On 



(.'oll!rmcJw(tJt /I1ul CrC{(I(;eOIlS Pcctiuid(tc of T ex(ts 53 

t11is l,tlI\"(' (lrc fonud ('OI1('('I1II'ie l'id~s nl'l'nnged ns 011 th(' right 
vaIn, Onl," fl'ag"mcnts of this \'alye lHt\'e been collected, 

R cml(}'/"s,-.\tl('lItion hns b('cn ('ailed to \lle fact tlmt Ihl' rihs 
in lhe depl'('s~ions of the right \'1lhc ynn' in stl'(,llgth, In one 
of the d (,p l'(,s~' i(ms of OIlC sp('eimclI Ih('l'e nl'c only 1hl', (' ribs. 'I'll;." 
lO;llls the writ'I' 10 lIclicI'c til:lt prohnhl.I' the :<:lmc vnnatwus 
{'xist. in Ihe 'l'cxns form Ih;l\ IIlI\'" 1)('('11 ohl-:f"I'I'f"d in .y, '1l1iuqIlC
coM"/(I by F:uropl':lIl palt'mltolo<,.risls. 11 is "NY flelclom Ilmt one 
of the smali rxtt'!'iol' rib." ill tile \"I(']ll'(,SS;,)11:;; is so llCi\l' the pJ·om· 
ill('llt rib [l.'i to secIU to he eOIllI(.'ctec1 Idth if. l'sll:lil.\' a 1>1'1),'](1 
fm'l'Ow s<'p:ll'ntes th ~ two. This is iudicnled n!so h,l' th e I'aised 
rihs of th c kJ:t. Yilh'{'. Irhich <H'C o[lc'l\ t'xe<,ptionnll.,' bl'ontl . 

. l ftillili(".~,-RI!(·IIl\' I' (J.?, p. G· ~ ) , Cunl'lId ( .'1, p. 2G!1 ) . (;:lhh ( JlI, 

p. 3(6) nnd Boe:-;l' (1, p, U~) ) haw pointeli ont th:\t. th l:' quiut]uc
costa/a form ot ~Ol· t h .\m el'ica is di~tinet. from thc typic-a I N. 
qll i lJ'1uccostatu., 

RoeIlH.'/' (1.?, p, til) dt'sl'ibed 11 qJ(ilJl]ll('.co::data. forln fl 'om 
FI'('(k1'ickshlU"g as Pe('/en Ijllllrlri(,OS/ltiU '"1.11'. H is l'ig'ht ynlve 
ditYt"l's fl'um (Illl':;; in l1<ldng' u nne l ineal' l'ih 011 .. neh side of ill(' 
pl'Olllil1('nt l'ih, l'omuined HIII) '{, Ill' less wilh this latlE'I', lhllS :,tiv
ill~ tll(, l':lis(',l l'ibs n tl'ithl appt.'ill·UII{'C, \\'ilh l'q;ul'd to lhe 
left \,<111'\', ht' sa.l-s: ".1\' \"ier HipPl'll sind ullendcl\rcis I-(\I'('issel'
J1\HSs{'n 1.\1 (-im'J' rillzi)::"en flal'\wll Ri ppe "el'eini~t Hnd die Milte 
des Zwiehcm:allms zlI"isehen je zwei solcll Ell breiten. fhlclH.'1l Fal
tell n il1Unt eine cll1Z(' llle sel1l11lllc gCl'lllldC'le Falt e cin, Die brei· 
ten ans del' YCl"l'inignng YOll yiEI' cnlsh'iu'ndl'll Fnlt('n ents
pr('('h('u uehl'igens in jhl'('!' L:.l~e dCIl fucltf sta('l'keren Rippen 
dcl' amlercll I\.l nppe und stossen llIit diesul om Hallue Zllsam
meu," There is lLO snell :1lTang('lllent on the left \'aln's of N, 
cas/uli n. sp, 

iUol'{'ol"cl', Roemer's shell is higher and hrls shortel' areas tha n 
.Y. casteeli, atHl the author does not mention sccomhu'y rihs on 
the areas and en rs. 

COlll'nd (S, p, ~(jD; f, p. ViO, pI. i), fig. 1 ) lists Roelller's qua
dricostatllS "aI', a:-; synunymolls with his octideul(/li~, His species 
diffel's from the writer's in being higher, ill haying shot·t er :11"('a.<>, 
and in not lwying fi ne ribs On the al'eas and (-'firs . 

. Yc.ilhcfI qll-in(juecos/atlfs (}Tort,) (15, p, 57, pI. 19, fig. 1) was 
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included by Gabb (10 p. 365) ill his species IYeithea l1wriolli. 
Gabb, in speaking of the left va\\"(" says: "T:hcl'e is, very rarely, 
the slightest approaeh to the sexraJinh' 3l'rnng'cmclIt of 
theothcl'yaln!." .o:\s 1';.1$; lleen mention ed ill the descrip. 
tion nbm"e, this 3lTDllg('ml;'llt is \"CI'~· Pl'OIlOtlllCCtl in N. cas
tce,li. }'III'IIH')'JJ\ol"e, there Sl'ems to be fl gnat",r Yal'iation in 
the strcngth of the ribs of the Texas species. Jndging from 
Morton's figure, there a l"e certain definite differcnces between 
the shape of X . qllillqllccostallM ::\101'1. alld X. c(lsteeli. SiDCC 
Gullb considers Roemer's qU(ldricQMafa \"al', identical with his 
species, and since t he writer belicn's the rOl"mel' to be distinct 
from N. casteeli, N. 1JU!r/oni is regarded us distinct from X. 
caslecli. 
Bo~e's N. fjlliJJfjltl'scos/nfa is not closl'I.\· related to thc othcr 

Amcrican quinql/ccosfata form.~, .')incr t llc latter are Upper Cre
ta ceous species. His specimens came out or Lower Cretaceous 
Formations. 

Ku.mber nf specimc"lts : Abont 40. 
OCClf1·J·ence : A~siin Cllalk, Austin, 'l'exas. 
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