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The benefits of education and of
useful knowledge, generally diffused
through a community, are essential
to the preservation of a free govern-
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Sam Houston

Cultivated mind is the guardian
genius of democracy, . . . It is the
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edge and the only security that free-
men desire.
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PREFACE

At the suggestion of Professor F. L. Whitncy, the writer began
the study of Cretaceous Pectinidae of Texas. Several times
the scope was 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
are in his private collection., To Professor Emil Boese I am
grateful for his kindness in reading and eriticising the manu-
seript. I also wish to thank Professor Dall of the Smithsonian
Institute for supplying me with the necessary information con-
cerning the genus Janira.

Heowig T. KNIKER,



COMANCHEAN AND CRETACEOUS PECTINIDAE OF
TEXAS

STRATIGRAPHY AND PALEONTOLOGY

S Division . 4
Series (Group) Formation
Webberville Formation
Mentana Taylor Marl
Gulf Series Austin Chalk
(Upper Cretaceous) Colorado Eagle Ford Formation
Dakota . { Missing)
Buda Limestone
Washita Del Rio Clay
Georgetown Limestone
Comanche Series Edwards Limestone
(Lower Cretaceous) Fredericksburg Comarche Peak Limestone
'Walnut Clay
ITrinity iGlen Rose Formation
Travis Peak Formation

(Taken from the Austin Folio, U. 8. G. 8.)

All the species deseribed and figured were colleeted in the im-
mediate vicinity of Austin and in a few slightly remote locali-
ties. No species are listed from some formations and only a
few from others, dne to the fact that these formations do not
contain well preserved fossils in the outerops where specimens
were collected. More extensive collecting would doubtlessly add
many additional speeies to the list. The results obtained indi-
cate that there remains much work to be done in the paleonto-
logieal field of the Cretaceous formations of Texas. Some new
material was withheld from publication for further study with
better preserved specimens.

The writer has studied the different classifications of the
Pectinidae in trying to determine where the Cretaceous species
belong, but has not arrived at a satisfactory conclusion. As is
generally known, the type species of Pecten has not yet been
settled. The existing classifications are based, for the most part,
on recent forms and, as onc author has correetly remarked, if
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we were to include the fossil forms, there would probably be as
many more divisions and subdivisions as now exist. Most Pale-
ontologists when describing Cretaceous Pectinidae distinguish
the genus Pecten from Neithea (Vole, Janira). There is still
some dispute as to which one of the last three generic names
should be employed in preference to the other two. Since the
type specics of Ncithea is a Cretaceous fossil and those of Vola
and Janira are recent forms, the first name has been employed
in this paper.

In the description of the type species of Neithea, transverse
tooth-like processes alternating with depressions are mentioned.
These denticles are found strongly developed in Neithea roemeri
(Hill) and also in Pecten bensoni (PL I, fig. 10), showing that
the two genera are closely related. This leads to another ques-
tion. What is the systematie position of N, roemeri? Like Vola
fleuriausiane d'Orb. and Vole lapparenti Chof., it has both
valves convex and is not a typical Neithea.

An interesting detail of ornamentation has been noticed, es-
pecially on N. roemeri, N. budensis, and N, fexana, which might
be called ‘‘fourth rib symmetry.’’ It is not necessary to discuss
it here, as it is explained in the description of the above-men-
tioned species (pp. 44, 37, 27). No explanation of this arrange-
ment has been found, but it has been noticed that the adductor
musele is located in the region of the fourth raised rib (note: in
counting ribs, begin at the anterior side, unless otherwise
stated).
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STRATIGRAPHICAL DISTRIBUTION OF TEXAS PECTINIDAE
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V. quadricostata and V. quinquccostate have been incorreetly
reported from many different horizons, probably due to the fact
that there are a number of species with a similar arrangement of
ribs. The following conditions have been noticed among Texas
Neitheas. In N. irregularis from the Walnut Clay there are
found fine secondary ribs at the sides of the raised ribs, which
do not affect the size or shape of the latter. In N. sp. indet. of
the Edwards Limestone these secondary ribs have become a part
of the prominent ribs, modifying their slopes. The climax of
this arrangement is found in N. budensis where the prominent
ribs are trifid, Fragmentary specimens from the Georgetown
Limestone show that the same arrancement exists here. Finally,
in the Austin Chalk species. N. Tartmani and N. castecli, the
quadricostatus and gquinguecostetus mode of rib grouping is
found. This latter, however, is not wery closcly related to that
of the above mentioned Lower Cretaceorns species.

Very striking likencsses have been observed between Neithea
species of Portugal (2)* and of Texas. The following table
will show the relations and will also indicate to which other
European forms the American species are related:

*Numbers in italics in parenthesis indicate the number of the article
in the bibliograpby. Thus, (20, p. 16, pl. 5, fig. 5) has reference to
Shattuck’s Mollusca of the Buda Limestone, U. 8. G. S. Bull. 205,
p- 16, ete.



TEXAS

FOREIGN LEQUIVALENTS

Species

Pecten bonnellensis n. sp.

P. bensoni m. sp.

Neithea duplicicosta (Roem.)

N. bellule (Crag.)

N. wrighti (Shum.)

N. whitneyi 0. sp.

N. terana group.

N, roemeri (Hill.)

N. hartmani n.

N. castecli n.

“lAustin Chalk.

Horizon

Georgetown Ls.

Edwards Ls.

Georgetown Ls.

Georgetown Ls.

Buda Ls.

Georgetown Ls.

Buda Ls.

Austin Chalk.

Austin Chalk.

Species

P, asper Lam.

P. Chiluahuensis Boese
P. virgatus Nilss.

V. stelfanoi Chof.

V. dutrujei Coq. var beiren-
sis Chof.

J. comela A°Orh. J. longicauda
d’Orh.

»

J. «lpine @’Orb.

J. fleuriqusiana Ad’Orb.

V. lupparcenti Chof,

V. quudricostata

{’. (Einquécostata

Horizon
Upper Greensand, Chloritic
Marl, Cenomanian—Yng-
land.

Lower Cenomanian—Mexico.

Bellasian—Portugal, B
(Upper Vraconian?)

Upper Cenomanian and lower
Turonian—Portugal.

Chloritic chalk and lower
Turonian—France.

-
Chloritic  Chalk
ian)—JFrance,
Chloritic Chalk and lower
Turonian—France.

(Cemoman-

Upper Cecnomanian, lower
Turonian (mostly), middle
Turomian (?)—Portugal.

Senonian—General  distribu-
tion.
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Other similar species are Vola cfr. dutemplei d’Orb. out of
the Turonian of Portugal and N. budensts n. sp. Likewise, there
have been found some Neithea fragments associated with N.
duplicicosta in the Edwards Limestone which resemble Choffat’s
V. morrisi from the Bellasian of Portugal.

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



DESCRIPTION OF SPECIES

MOLLUSCA
PELECYPODA
PECTINIDAE
GENUS PECTEN, MUELLER
Pecten bonnellensis n. sp.

Plate I, ficures 1-2

Dimensions.—Height 31.5 mm.; length 24 mm.; breadth 4
mm,

Description.—Shell medium to large, suboval, more or less
equilateral, appreciably higher than long. Ears large, unequal;
hinge line straight.

Only one left valve of this formm has been found, but it is well
enough preserved to justify deseribing and figuring.

The ornamentation consists of some twenty main ribs, which
are rounded and somewhat elevated. They decrease in strength
from the center toward the anterior amd posterior borders. On
and near the umbo only these prineipal ribs occur. A short dis-
tance from the beak, where the interspaces are wider, sccondary
ribs are found. These small ribs usually develop singly. As
space permits, other sececondary ribs appear in an irregular man-
ner neaver the ventral margin, so that there are from three to
six between two prineipal ribs at the base. The main ribs are
always the stronger, although some of the secondary ribs very
nearly approach them in size. The ribs are separated by rela-
tively deep, concave furrows.

The ribs are spiny, but owing to the poor state of preservation
of the shell, the exact nature and distribution ef the spines could
not be determined. They appear to bhe very numerous,

The antero-dorsal and postero-dorsal arcas of the valve meet
the ribbed portion at right angles, and are covered with prom-
inent, strong, close-set ridges. that are almost perpendienlar to
the line separating the areas from the main portion of the valve.

The anterior ear is larger than the posterior, and its outer
angle is acute. The indications are that the posterior ear would
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have an obtuse angle, were it preserved completely. On the lat-
ter car arve found traces of spiny ribs. The anterior ear shows
distinetly about fifteen spiny primary radiating ribs, besides
sccondary ones. Additicnal decoration of the ribbed portion
and the ears consists of fine, crowded, concentric lines, which
are interrupted at regular intervals by very pronounced con-
centric ridges.

Remarks.—Peclen asper Lam. ( 23, Vol. 56, p. 186, pl. 35, fig.
12; pl. 36, figs. 1-4) and P. Chihudhuensis Boese (1, p. 93, pl.
15, fig. 1), two species closely resembling P. bonnellensis, have
angular ribs. The ribs of the latter speecies are rounded, but
better preserved material would perhaps show that they, also, are
angular.

Affinities—Pecten bonnellensis n. sp. is casily distinguished
from P. Chilahucnsis Boese by its shape, which is higher; by its
ribs, which are rounded and spiny; and by its ears, which ave
covered with spiny radial ribs.

This species differs from P. asper Lam. in being elongate, and
not cireular; in having a different type of spines; in having
larger cars; and in having a different arrangement of main and
secondary ribs.

Number of specimens: 1.

Occurrence:  Georgetown Limestone, Mt., Bonnell, Austin.
Texas.

Pecten manchacensis n. sp.
Plate I, figures 3-4.

Dimensions—Height 9 (2) mm.; length 9 (?) mm.

Description—Shell small, orbicular, equilateral, practically
equivalve, compressed ; antero-dorsal and postero-dorsal margins
somewhat concave; umbos pointed and conspieuous; ears un-
equal ; hinge line long.

Right valve gently rounded and solid. Its surface is orna-
mented with delicate minute concentric folds. These latter ave
most pronounced on the areas and ears, where they can easily
be distinguished, and on the portions of the valve adjoining the
areas. Not on a single specimen can they be made out to any
great extent on the main portion of the valve. This may be due
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to lack of prescrvation, or perhaps the folds were present on only
the ears and adjoining portions of the valve. The antero-dorsal
area is more nearly perpendinular to a plane separating the right
and left valve than the postero-dorsal.

The anterior ear is very long, aseending, and curved trans-
versely, and is ornamented with a large number of regular con-
centrie ridges. The posterior ear is long, narrow, and oblique.

The left valve is similar to the right in shape and ornamenta-
tion, but has more prominent concentric ridges. The anterior
car is sublriconal, and its onter angle is yrounded.

Affinities—Pecten manchacensis differs from P. sicdercensis in
having a more nearly cireular outline, in having thicker valves,
in having the ears of a different outline, in having an ascending
anterior ear, and in being arnamented with concentrie ridges.

This species is distinguished from P. bwrlingtonensis Gahb
chiefly by its smaller apical angle and ears of a different shape.

Number of specimens: 14,

Occitrrence:  Lower division of the Buda Limestone, Austin
and Manchaea, Texas.

Pecten siedeiensis n. sp.
Plate I, figures 5-6.

Dimensions.—Height 23.5 mm.; lenzth 22 mm.

Description.—Shell medium to large, subequilateral, praeti-
cally equivalve, eompressed, suboribicular; postero-dorsal margin
decidedly concave, antero-dorsal more nearly straicht; wmbos
sharp. Ears of practically the same size; hinge line straight
and relatively short,

Right valve slightly eonvex, extremely thin and more or less
transparvent. The surface is plain. However, very delicate lines
of growth and groups of short, irrecular. mieroseopie filiform
radial lincs ecan be made out. The latter are not on the surface,
but in the shell, and may represent small e¢racks. The greatest
convexity is in the median portion of the dorsal half of the shell.

The anterior ear is somewhat longer than the posterior, and
its far horder is gently rounded. A hyssal sinus is present. The
posterior ear is not separated sharply from the rest of the valve,
and its outer angle is obtuse.
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The left valve is similar to the right in general characteristics.
The ears are almost equal; the outer angle of the anterior is
acute, approximately as acute as the corresponding angle of the
posterior ear is obtuse.

Affinities—Pecten manchacensis is distinguished from this
speeies in several ways which are mentioned in the deseription
of the former species.

P. siederensis is not closely related to any of the European
forms of the same group.

Number of specimens: 20,

Occurence: Upper division of the Buda Limestone, Sieder
Springs, Austin, Texas.

Pecten bensoni n. sp.
Plate I, figures 7-13

Dimensions.—Height 16 mm. ; length 14.5 mm.

Description—Shell medium, eircular, subequilateral, equivalve,
compressed, antero-dorsal margin slichtly coneave and somewhat
longer than the postero-dorsal. Ears unequal; hinge line
straight,

Right valve slightly convex. The surface is ornamented with
radiating, diverging. dichotomous furrows. These furrows are
separated by broader. rounded, low folds. The latter appear to
be the real decoration of the shell, while the furrows seem 10
have been sunk into the surface of the shell. The valve is fur-
ther ornamentated with very strong concentric ridees that are
slightly inelined ventrally. Their distribution is not recular.
Theyx are found close together on the umbo, but towards the
base they are often far apart and may disappear entirvely for
a distance. They do not interfere with the furrow-fold decora-
tion of the shell, and seem to weather more readily than this or-
namentation. Consequently, it is often hard to determine wheth-
er ridges are normally absent on a given area, or whethcr they
have been eroded. Some speeimens show portions that appar-
ently have only the furrow-fold decoration, but upon closer
study, remnants of ridges arve found. The anterior ear is long,
and has a rounded margin at the far side. The byssal sinus is
well-marked. The posterior ecar is the smaller, and its outer
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angle is obtuse. Both ears show the same mann:r of decoration
as the main portion of the valve.

The left valve is similar to the rizht in shape and ornamenta-
tion.  The anterior car is subtrigonal and practically twice as
large as the posterior.

Remuarks—The writer is inclined to believe that the form
from the Austin Chalk deseribed by Roemer (19, p. 66, pl. 8, fig.
5) as P. virgatus, is closely related to P. hensoni n. sp. - Roemer
said that on first sicht the shell appearvs to be smooth, and he
did not find eoneentrie ridges. Ilowever, on a third speeimen
he noticed these ridges on the left car. In P. bensoni the orna-
mentation is distinetly visible to the naked eye. As Austin Chalk
specimcns are not very well preserved, it is possible that Roemer
had imperfeet Pectens as the hasis of his work. TUnder the econ-
ditons the writer fecls justified in considering this form a dis-
tinet speeies.  The writer agrees with Gabb (70, p. 365) that
P. virgatus Roem, is distinet from P, virgatus Nills, Gabb con-
tinaes by savine: “T have frequently observed easts in the New
Jersey marls. and there is a piece of shell from Alabama in the
collection of the Academy which I cannot scparate from this
speeies as deseribed and figured hy Roemer. It may he that they
differ by the sides, from the heaks to the widest portion of the
shell, being longer and straighter.”” He renamed Roemer’s form
P, texanus.

Affinities.—P, bensont n. sp. differs from the Ewropean forms
of P. virgatus in being more nearly cirenlar, in having more
numerons furrows, and in having strong concentrie ridges in
addition to the furrvow-fold ornamentation.

Number of spceimens: 50,

Occurrence: Austin Chalk, Austin, Texas,



GENUS NEITHEA, DROUET

Neithea wrregularis (Boese)
Plate 11, figures 1-6

Vola irreguluris Boese. 1910, Instituto Geol. de México Bole-
tin 25, pp. 97-98, Lam, 15, figs. 10-18,

Dimensions—Height 17 mm.; length 14 mm. ; breadth 5 mm.

Description.—Shell small to medium, subtrigonal, more or
less elongnte, almost equilateral ; ventral margin polygonal. Ears
lavge; hinge line straicht,

Rieht valve convex, rounded; umbo ineurved. The surface
is ornamented with sixteen principal radisting ribs. These are
high, narrcw, and rounded on top. In young specimens they
have a triangular shape. Buf on all large shells the ribs are
rounded, and are never flattened on top. As.in Neithea terann,
every third rib is raised only slightly above the others. These
prominent ribs are decidedly wider than those in the depres-
sions, which ave subequal, althought theyv appear to be equal in
the smaller specimens.  The intercostal spaees are concave and
are narrower than the ribs. morve deeidedly so in lavge speci-
mens. The furrows adjoining the raised ribs ave wider than the
ones separating the ribs in the depressions. .\t the hase of the
slope of the prominunt ribs are found very thin seceondary ribs
that are much lower than the others, They arve, however, dis-
tributed in an irregular manner. On some specimens there are
almost as many as are possible under the conditions, while on
others there is a small number. They are missing altogether on
a few shells. Thus far, a law of distribution could not be de-
termined. Buf, whenever present, these secondary vibs arve at
the base of raised ribs. The sceond and fourth of these latter,
more frequently than the others, have a seecondarvy rib on cach
side. Bocse has sometimes feund a very low secondarvy rib on
the arcas. but this has not been noticed on the Texas speeimens.
Rather coarse lines of erowth are found all over the shell,

The left valve is decorated with sixteen or seventeen sharp,
radiating vibs. which corvespond to the prineipal furrows of the
richt valve. Whenever there is a secendary rib in a furrow of
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the vight valve, a twin-rib is found in the corresponding place
on the left valve. Conscquently, these double ribs ave distrib-
uted irregularly. Thus, beginning at the posterior side. on one
specimen the fourth, seventh, eichth. eleventh, fourtcenth, and
geventeenth ribs show this characteristic.  On another specimen
the first, fourth, eleventh, fourteenth, and seventeenth vibs are
double. Boese noticed that these ribs arve higher than others, but
this is charvacteristic of the group, as mentioned in the discus-
sion of N. terana.

Ajfinitics—This species is closely related to N. subualpina
(Boese ). and belongs to the group of N, alpina (d°Orb.). There
are elear distinetions between N, @rregularis and N, subalpina.
The former is higher, shorter, and less convex than the latter.
The secondary ribs and their irvegnlar distribution, so charae-
teristic of N. irreyularis, ave never found in N. subalpina. In
addition, the ribs are worve triancular, and there is less dif-
ference in their heicht in N. irregularis. There are also marked
differences in the lett valves, N, irregularis has sharp triangular
ribs, whercas N. subalpina has rounded enes. Besides, N, sub-
alpina never has the double ribs that are found distributed in an
irregular wanner on XN, Dregularis,

Nuinber of specimens: More than 100, :

Occurrenee:  Glen Rose Formation, Mt Bonnell; and Wal-
nut Clay, Mt. Barker, Austin, Texas.

Neithea duplicicosta (Roemer)
Plate 1L, sigures 7-8; Plate 111, Heures 1-2

Pecten duplicicosta Roemer, 1849, Texas, p. 39S.

Pceten duplicicosta Roemer, 1852, Kreidebild, v, Texas, p.
65, pl. 8, fig. 2a, b.

Neithca diplicoste Gabb, 1864, Smithsonian Miscellaneous
Collections. No. 177, p. T.

LPceten duplicosta Hill, 1839, Geol. Survey Texas, Bull. No.
4, p. 8.

Vola duplicicoste Cragin, 1892, Fourth Ann. Rept. Geol. Surv.

Texas, p. 217. &l
Originai descriplion  (translated). —The lzn'gcl‘ﬁ" valve

‘Heener evidently mistook the right valve for the lefi and confused
the dimensions.
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strongly arched. almost circular, somewhat broader than long,
periphery angular, polygonal on the surface covered with radi-
ating folds and ribs. The folds ave thick, protrude, and form
angles at the base. The radiating ribs are recular, of almost
the same width. and cover in the same manner the folds and the
spaces between them. In the almost level depressions between
every two folds there are two or three of them. The surface of
each fold proper is covered with three or four ribs. -

This spueies has eapsed considerable discussion. Hill (12, p.
8) thought it was the same as N. rocmeri (Hill), but Cragin
(5, p. 217) later stated that the two forms were distinet species
and that N, duplicicosta (Rocn.) belonged either to the Fred-
ericksburg Division or to the Alternating Beds.

A form has bein found in the Edwards Limestone that is so
similar to Rocmer's species that the writer considers the two
identical. Rocmer admits that his type was an imperfect speci-
men, and a cast at that. 1t eame from the upper courss of the
Pedernales River. 1Most of our specimens ave easts, and. fur-
thermore, are badly distorted. ITowever, a few individuals have
the shell preserved, although the specimens ave imperfect. Roe-
mer deseribed and figured only the right valve,

To Roemer’s deseription might he added that the ribs are
relatively low and flattened. On a weathered specimen they are
very low and flat. The middle rib in the depressions is broader
than its neighbor on either side. The ribs on the folds are nearer
together than is the case in the depressions, and there is often a
small one next to the summit rib and oecasionally in the depres-
sions, No secondary ribs have been found on the areas.

The ears are lavge and strong and the hinge line straight. The
whole shell is covered with very pronounced concentrie lines.

The left valve is flat and has six raised arcas corresponding
to the folds of the right valve. The folds and depressions are
covered with radiating flattencd ribs that eorrespond to the de-
pressions on the right valve. Prominent growth ridges cover the
ribbed arca and the ears.

Affinitics—Roimer poiuted out that N. duplicicosta (Roem.)
differs from Pectfen sivitiosostotus Goldf. and Janira striato-
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costate A'Orb. in not having in the depressions, secondary folds
covered with ribs. Furthermore, in tlie European forms the ra-
diating ribs are more unequal, smaller, and more numerous.

The Europcan species most resembline ours is N. stefanod
(Chof.), from which N, duplicicosta (Room.) differs princi-
pally in its foru, which is not so long; and in its ribs, which
are more or less Hlattened. But therc is a possibilivy that in well
preserved specimens the ribs of the Texas species are also
rounded,  Choeffat (2, p. 155) does not mention folds, but says
that the scetors are separated by ribs that ave someiwvhat stronger
than those in the depressions. On the Texas specimens these
ribs ave not stronger, and theie are several close together on most
folds.

As has beer stated sbove, Noo oo veosta wd N rocmcid (Hill)
were at first eonsidered identical. Bui the ornamentation of the
latter is much more elaborate than that of N. duplicicosta, and
the shape of the left valves is entively different. In N rocmcri
the folds are very prominent, and a rather broad depression
separates the last rib on one fold from the first rib on the ad-
Joining one. On the other hand, in N, duplicicosta the folds are
not so prominent and there ave definite spaces between two
neighboring ones. In the latter form the ribs are sub-equal and
the left valve is almost as clobose as the right, while in N, roe-
mert the ribs vary greatly and the left valve is flat. There are
also the differences in the ribs. Furthermore, N. rocineri has
radiating ribs on the cavs, which are missing in N, duplicicosta.

Shattuek (20, p. 16, pl. 5. fiz. 5) has deseribed a form from
the Buda Limestone as Pecten duplicicoste (7). His deseription
fits Roemer’s species approximately, but the illustration shows
that the two are distinet, The writer has not fonnd any speci-
mens similar to Shattuck’s form in the Buda Formation.
Neither have any Neithicas that cesemble his Pecten quinque-
costatus (?) heen found. Evidently these forms are very rare,
for Professor Whitney and przleontology students of the Uni-
versity of Texas have collected.fossils from the Buda Limestone
for the past eight vears and have not seen them.

Number of specimens:  About 50.

Occurrence: Bdwards Limestone, Aunstin, Texas.
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Neithea bellule (Cragin)
Plate IT1, figurcs 3-11

Vola bellula Cragin, 1892, Fourth Ann. Rept. Geol. Surv.
Texas, p. 216.

Dimensions.—Height 19.5 mm., length 17 mm., breadth 7 mm.

Description—Shell medinm  subtrigonal, praetieally equi-
lateral, frawile, length almost equaling height; postero-dorsal
marein sliehtlv lenwer than antero-dorsal, ventral marvgin sub-
semicircular with six faint prominences. Ears imperfect on our
specimens, but sppear to he conspicuous and uncqual,

Rieht valve globose, beak rounded and ineurved. The valve
is ornamented with forty-four fine, radiating, subequal, low, flat-
tened ribs separated by depressions that are narrower, or prae-
tically equal to them. No ribs are raised notiecably, but at
definite infervals there is a change in the size and arrangement
of the ribs, which makes these areas appear prominent. Thus,
the surface is divided into six facets eamprising unequal groups
of ribs. Often it is hard, or even impossible, to designate the
boundary ribs hetween two groups. There is no definite arrange-
ment of the hovmndary ribs. Trequently two adjoining groups
are separated hy a prominent rib noticeably wider than its neigh-
bors. This boundary rib is often separated from the rib on each
side by a furrow ecual to it in width. At other places a double
rib takes the place of the wide one. In such cases the two in-
dividual ribs are narrower than those of the groups. Also, two
ordinary vribs separvated by a very narrow depression may serve
as a boundary. Sometimes the boundary is formed by three or
four narrow ribs, or by two double oncs. In some instances the
boundary is entirely obliterated, there being a normal arrange-
ment between the two groups, so that no transition ean be de-
teeted. In the most anterior and the most posterior seetion the
ribs are smaller and usually unequal in size, and the depressions
are wider than the ribs. Besides the above mentioned irregu-
larity, there is also a slight difference in the strengzth of ribs in
different speeimens. In such specimens as the one on which the
deseription above is based the ribs are low and flattened, and
there are narrower interspaces. On the other shells the ribs ap-
pear to be slightly higher and the intercoastal depressions wider
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in proportion. However, these changes are not constant and are
looked upen as individual variations. The number of ribs on
the different speeimens is not constant, varying from forty to
forty-cight, the lareer numbers Leing found on specimens with
double ribs or a lavger number of boundary ribs. Ribs are
abscnt on the arcas and earvs,

The valve is furthey ornamented with very fine coneentrice
strize, which are almost invisible on the hody of the shell. but ean
be plainly distinenished, with the aid of the microscope. on the
areas and cars, On these latter, arowth ridecs, alsa, are present,

No perfeet speeimens of the left valve have been fonnd. But
this valve is slighily coneave, has ribs correspending to those of
the vight valve. and has six disfinetly elevated vigions, corre-
spending to the houndary ribs of the right valve, The depressions
between the elevated arveas ave gently curved. The concentrie
striee ave distinet.

Afiinitics—N. bellula differs from N, dufrujer (Coq.) var.
beivensis (Chofl) (2. p. 150, pl. 2. fies, 1-2) in its shape and
ornamnetation. The Texas form is sherter in the dorsal rezions.
N. dutrujei var, beirensis is lavger, has more vibs, aud appears to
be more robust than N. bellula.  Furthermore, the ribs of Chof-
fat’s variety are rounded and are present on the areas, on the
posterior eav, and perfiaps on the anterior ear, whereas on N,
bellula they are flattened and are absent on the areas and ears.
Choftat says that no facets are distincuishable on the left valve.
On the left valve of .N. bellule six arveas ave prominently raised
and are scparated by rounded depressions. There is, however, a
marked similarity in the arranzement of ribs on the right valve
of the two forms. In both eases the number of ribs hetween two
prominent areas varies, and. furthermore, the boundary ribs of
the two Neithcas show the same system of arrangement,

Number of specimens: About 60.

QOccurrence: Georgetown Limestone, Austin, Texas.

Neithea wrighti (Shumard)
Plate IV, figures 1-3

Janira Wrightii Shumard, 1860, Trans. Acad. Sei., St. Louis,
Vol. 1, p. 607.
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Neithea Wrightii (Gabb, 1864, Smithsonian Miscellaneous Col-
lections, No. 177, p. 7.

Vola (Janira) orightii Till, 1889, Geol. Surv. Texas, Bull.
No. 4, p. 8.

Vola writghtii Craicin, 1892, Fourth Ann, Rept. Geol. Sury.
Texas, p. 217, PL. 32, fig=. 2, 3.

Dineisions—IHeight 42 min.: length 37 mm. ; breadth 14 mm.

Deseription —Shell larze, subtrigonal, inequilateral, anterior,
and posterior sides of approximately the same length.  Anterior
ear pointed, prominent. surface rounded transversely; poste-
rior ear rudimentary., Ventral margin sinuous.

Right valve convex. heak inenrved, posteriov slope truneate.
On this valve are found four prominent rounded ribs, which
have a prominent costella at the summit.  This gives them an
angular appearanee. A smaller costa is found at the postcrior
side of the shell, while a still smaller inconspicuous one is found
on the slope of the anterior rib near the anterior margin, The
middle eosta is the most conspienous one, but is practieally equal
to the adjacent one on the posterior side. The two anterior ribs
are almost equal, but the most anterior one enrves outward con-
siderably and is higher. The costae ave separated by broad, un-
equal, flattened depressions. The depression anterior to the
middle costa is the widest one, being somewhat wider than this
costa. TPosteriorly to the middle and to the most anterior costa
are found furrows practically equal to these ribs. At the base of
the shell the ribs ave prolonged into prominent extensions which
are separated by broad, rounded sinuses corresponding to the
intercostal depressions.

Left valve almost flat. The eostae correspond to those of *he
right valve and have similar ornamentation.

As v Neithea wlilne)i n. sp.. 2rowth videes are found en hoth
valves, especially near the base and on the anterior ear. Tach
valve has a fluted border on the interior side.

Remarks—Cragin (3, p. 217) in his discussion of this species,
savs: ‘‘Summits of eostae in both valves formed, in each instance,
by a somewhat salient round-backed eostella, theve heing on the
two slopes and included valley which constitute the surface be-
tween any two summit-costellae, ten or twelve feebly elevated
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radial costellae delimited by impressed strize and erossed by in-
numerable raised lines of such fineness as to be bavely visible to
the naked eye.”” The costcllae are not always so prononneed on
our speeimens, nor arranged in so regular a fashion as deseribed
by Cragin and shown in his drawinas or Naerighti. The “raised
lines’” ave distributed on this species as on N, whitneyi n. sp.

In the orvizinal deseription of this speecies, costellae ave not
mentioned. This is protably explained by the faet that this orna-
mentation is often very indistinet on youne individuals, and, ac-
cording to Shmmard’s measurements, his was an immature spe-
eimen.

Affinitics.—The species described under the name of N,
whitneyi, n. sp. differs from V. weriiihti in several ways, which arve
mentioned in that deseription. N, werighti is distinguished from
N. cometa (°Ovh.) and N, longicanda (d°Orb.) hy its shape,
which is more inequilateral aud broader: and by its ears, which
are smaller and more trianeunlar. Furthermoere, the interspaces
are flat ov flattened in N. wrighti, whereas they are rounded in
the French forms. In N, longicauda the vibs of the vight valve
show distinet eostellae, are very hroad. and the intereostal spaces
are narrow, and there ave preminent eostellac and tubereles on
the left valve. Thus, this species differs considerably from ours
in ornamentation.

Number of specimens: 18,

Occurrence: Georgetown TLimestone, Austin, Texas.

Neithea terana (Roemer)
Plate TV, figures 1.7: Plate V, figure 1

Pecten aequicostatus Roemer, 1849, Texas, p. 398.

Pecten teranus Roemer. 1852, Kreidehild. v, Texas, p. 65, PL
8, fig. 3a, b,

Ncithea texana Conrad, 1857, Mexican Boundary Report, p.
151, PL. 5, fig. 2a, b.

Volu texana Boese, 1910,, Institute Geol. de México, Boletin 25,
pp. 93-95, Lam. 15, fig. 3.

Not Pecten texanus Gabb, Proe. Phila. Aead. Nat. Sei.. 1861,
p. 365.



26 University of Texas Bulletin

Dimensions—Small specimen; heizht 29 mm. ; length 28 mm.;
breadth 9.5 mm. Large specimen: height 39 mn.; length 35.5
mm.; breadth 11 mm.

Description ' —Shell mcdinm to large, subirvigonal, subequi-
lateral solid; height execeding length only slightly; postero-
dorsal margin distinetly longer than autero-dorsal marvging vion-
tral margin semi-cireular with six projections formed by the
extensions of the six raised ribs of the right valve. Ears large,
hinge-lin¢ straight.

Right valve inflated, nmbo greatly incurved. extending Dbe-
yond the hinge line. Ornamentation consists of sixteen radiating
prineipal ribs. In a voung speeimen these, on first sight, appear
to be tlattencd only towards the base. But in a mature speci-
men they ave distinetly flattenced, espeeially as they inerease in
size tewards the ventral margin. The ribs are separvated by nar-
rowcr, flattencd depressions.  Each third rib is raised above
the adjoining ones, the first and the last rib being amone the
prominent ones. The raised ribs differ very liftle in height from
the others, bhut are not quite so wide, are rounded. and only
slizhtlv flattened on top. DBetween the last rib and the margin
anteriorly and posterierly, is found a semi-lunar band or area.
This is at times entirely plain, but more often shows a few low
and rounded secondary ribs near the prineipal ones. The orna-
mentation is not always symmetrical. On some shells one of the
areas is plain and the other one covirved with twe or three ribs,
or there are one or two ribs on one side and three or four on
the other. On the specimens at hand the last rib posterviorly
usually shows a shallow sinus on top. dividing it into two smaller
ribs, and thus heginning a group of sccondary ribs. The lines
of growth are extremely fine.

The left valve is slightly concave and is ornamented with six-
teen very narrow ribs corresponding to the furrows of the other
valve. The ribs have stecp slopes and are more or less flattened
on top. They are separated by very wide. flat furrows, which
are practically twice as wide as the ribs.

" iThe descriptions of N. tezana and its variety elongata, N, subalpina
and N. irregularis are, to a large extent, translations from the Spanish
of Dr. Boese (1).



Comanchean and Cretaceous Pectinidac of Tcxas 27

Even in this simple form the center of symmetry can be de-
tected. On the right valve the fourth raised rib is slightly
higher and more rounded than the others. On the left valve, the
ribs corresponding to the depressions at the side of the raised ribs
of the right valve, arc raised slichtly, Therefore, we always find
a pair of them prominent. The fourth, fifth. seventh, eighth,
tenth, clcventh, thirteenth, fourteenth, and the two most ante-
rior and the posterior vib ave thus higher than the others.
Furthermore, the tentli and eleventh ribs are the most promni-
nent ribs among the prominent onces, and are the eenter of sym-
metry.

Rewarls and Affinities—Maost of the spesimens have been
compressed somewhat, which accounts for the faet that the
breadth is less in proportion to the othcr measurements than in
Boese’s measnrements. Roemer (78, p. 398) at first referred this
species to N, cquicostata (Lam.), but it belong to an entirely
distinet group of which N, elpine (A’Orb.) is an example. N.
alpina, like the Texas form, has sixteen ribs on the right valve.
Every third rib is higher than the others, but these raised ribs
are much more marked than those of V. ferana. Consequently
the ventral margin of the French form is more polyegonal in out-
line than is the ease in N, tcxana and the depressed areas are
very pronounced, which is not the ease in the latter speeies.  Also,
the ribs of N. alpira ave distinetly rounded, and not flattened.
Furthermore, the left valves show a marked difference.  In
d’Orbigny’s species the ribs ave much wider and the depressions
narrower than in N, ferana,

Shattuek (20, p. 17, p. 3, figs. 6-8) scems to have confused
N. subalpine (?) and a similar specics under the name of N.
terana. e lists Peclen texanus Gabb (10, p. 365) as synonymons
with P. (Neithea) teranus. The former is a Pecfen and is con-
sidered by Gabb to be identieal with P. virgatus Roem.

Roemer (19, p. 65) sayrs: ““Die obere Klappe ist eben und mit
ganz flachen, ungleichen, ausstrahlenden Rippen bedeckt, deren
ehene Zwichenracume den Rippen selbst on Breite etwa gleick-
kommen.’’ This evidently is a mistake, if Roemer’s form and the
writer’s are the same. For, in the Texas species, the ribs are
narrow and the depressions about twice as wide.
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The left valves, however, arve alike,
Nuwwber of specimens:  About 30,
Occuirence:  Georgetown Limestone, Austin, Texas,

Nediliea terare (Rocmer) var. elongata (Boese)
Plate V, figures 2-3

Tola texena, Roem var. clongata Boese, 1910, Instituto Geol.
de México, Boletin 25, p. 95, Lam. 15, figs. 2, 4. 6.

Description—There ave a number of specimens at hand that
differ from Neithca terana in certain definite respeets. But
since no perfeet shells have been found, and since the differences
between the typieal .V, fexana and this form are not very great,
the writer considers it a variety of N. texana. It is distin-
guishcd from this latter speeics by being higher, and, conse-
quently, having a smaller apieal angle. The ribs on the right
valve are slichtly higher and the six prominent ones appear
to be somewhat stronger than in the tvpe. But the shape and
arrangement of the ribs is the same in the two forms; that is,
the ribs ave flattended on top and every third one is raised and
is somewhat rounded on top. However, the ribs are slichtly
narrower than in the type, and the intercostal spaces are propor-
tionally wider.

At one loeality this variety was found in the upper layvers of
the Del Rio Clay, in the transiticu beds. and in the lower beds
of the Buda Limestone.

Number of specimens: About 20.

Occurrence: Lower division of 1he Buda Limestone, Austin;
and Del Rio Clay, Austin and San Marcos, Texas,

Neithea subalpine (Boese)
Plate V. figure 4

Vola subalpina Boese, 1910, Instituto Geol. de México, Bole-
tin 25, pp. 96-97, Lam. 15, figs. 5, 7, 8, 9.

Dimensions.—Height 29 mm.; leneth 27 mm.; breadth 8 mm.

Desceription.—Shell medium to large, subtrigonal, not much
higher than long; ventral margin polygonal. Ears prominent;
hinge line straight.
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Right valve globose; umbonal slope curved, passing beyond
the hinge line. The ornamentation of this valve consists of six-
teen prominent radiating ribs, high, narrow, and rounded.
Evein in adult individuals they are flattened very little on top.
The ribs are separated by narrower furrows having a slightly
flattened bottom, Every third rib, including the first and the
last, is raised. Thus, between every two raised vibs we find two
_narrower, lower ones which are practically equal. The areas

“are generally smooth, but on some shells one or two secondary
ribs have been noticed. Prominent growth ridges are present on
both valves.

The slightly convex left valve is decorated with seveniecn
princinal radiating ribs. A cross scetion of these presents a
more or less wavy appearance. As in similar species, the ribs
correspond to the depressions, and the furrows to the ribs, of
the right valve. -

Remarks—DBocese (1, p. 96) savs the furrows of the left valve
have a level bottom, but this is hardly the ease in onr speeimens,
sinee the ribs of the right valve arve only slightly, if at all, Hat-
tened. However, the ribs of the former valve are narrower than
ithe furrows.

Affinities.—N. subalpina is easily distinguished from Y. lexana
by its shape, which is longer and narrower; by its rounded and
narrower ribs; by its decper furrows; and by its more angular
ventral margin, This latter is due to more prominent raised
ribs. In N. texana the six prominent ribs are raised only slightly
above those in the depressions and equal them in width. In N,
subulpina the prominent ribs arve noticcably hicher and wider
than in the former species. Furthermore, there is considerable
difference in the ribs of the left valve of the two speeies. In V.
terana the depressions and tops of the ribs are flattened, and
the slopes of the ribs arve very abrupt. In N. subalpina, on the
other hand, both ribs and depressions are rounded more or less,
ana the slopes are gentle, Besides, there is less differciee in
width hetwien ribs and depressions in the latter species than
is the case in N, tezana.

A pari of what Shattuck (20, p. 17, pl. 5, fig. 6) deseribes as
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N. terana is cvidently elosely related to N. subalpina, if not iden-
tieal with it.

This species elearly belongs to the group of N. alpina (d'0Orb.)
This latter specics also has six raised ribs, and between each pair
of these there are two narrower and lower ribs. The chief dif-
ference is in the broader shape of N. alpima and its stronger
ribs. The ribs in the depressions are lower in N. subalpina.
Moreover, the left valve shows some differences.

Cragin’s (6. p. 82), T fredervicksburgensis is possible identi-
cal with N, sudalpina. e says: “‘This name is proposed for the
speeies of 1ola deseribed by Roemer from Frederickshurg,
Texas, in his Kreidebildugen von Tiras, as ‘Peeten quadricos-
tatng, var,” and is bassd on his description and illustrations

It is easily distingnished from V. fezanus, Roemer, by
its mueh navrower and move elevated ribs, more triangular form,
and usually (in adult examples) by its larger size. It has been
referred to by authors under various names; but it is distinet
from any of the species 1o which it has hitherto bheen referved.
It is, hewever, closely allicd to V. alping, d'Orh.”” The horizon
given is the Fredcrickshure Division. Cragin seems to have
confused scveral species. Roemer’s P. quadricostatus var. is an
Austin Challk (Upper Cretaceous) form and is distinet from
the alpina gronp. Fragients of specimens closely related to V.
wregularis (Boese) have been found in the Fredericksburg Se-
ries, and sinee Cragin coasiders his speeies identieal with Roe-
mer’s varviety, the writer is inclined to believe that he had a form
with secendary ribs and mistook it for a represeniative of the
quinguecostute group of the Upper Cretaceous.

Number of specimens: Move than 50.

Occurrence: Del Rio Clay, Austin and San Mareos; and
lower division of the Buda Limestone, Austin, Manchaea, Buda,
and San Marvcos, Texas,

Neithea subalping (Boese) var. linki n. var.
Plate V, figures 5-6

Dimensions.—Height 49 mum.; length 44 mm.; breadth 15
mm.
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Description—Among the Neilheas of the Georgetown Lime-
stone, a ferm closely related to N, subalpina exists, which s ve-
garded as a vaviety of this speeies. Like the type, it has sixteen
radiating ribs on the right valve, and every third one is raised.
But the ribs, instead of being high, narrow, and rounded, are
lower, broader, amd ronnded, presenting a depressed appear-
ance.  Sinee they are broader. they appear to he more flattened
than those of the type. The relatien of width of ribs and inter-
costal spaces is the same in both forms. Moreover, the left valve
shows some differenecs. In the Georeetown form the ribs are
lower and the interspaces flafter than in V. subalpina.

Number of specimens: 10. '

Occuirence: Georgetown Limestone, Austin, Texas,

Neithca georgetownensis n. sp.
Plate VI, figures 1-3

Dimensions.—Lavge specimen: Height 46 mm.; length 40
mm.: hreadth 16 mm. Small specimen:  Heicht 345 mm,;
length 29 mm.; breadth 11 mn.

Desciription—Shell medivm to lavge, solid, subtrigonal, higher
than lone. globess, subequilateral.  Ears small and trianeular.
Ventral margin semiciveular, and polygonal in outline, Postero-
dorsal marvgin appreciably longer than antero-dorsal.

The vight valve is strongly eonvex and has a preminent in-
curved umbo that passes heyond the short hinge line. As in
the other forms of this group, there are six prominent radiating
ribs, the antervior and posterior heing slightly smaller. In each
one of the level depressions there are two lower ribs. The ribs,
especially the prominent ones, ave exceedingly streng in this
speeies, In this form there are present eompound yvibs, cach hav-
ing a number of clevations and depressions on top.  In addition
to this, there is a fine rib in each intercostal depression, extend-
ing from the wmbo to the bhase. T'he prominent ribs ave hieh,
broad, and reund, while those in the depressions ave also broad,
but low, and Hattencd considerably. The latter usually have
one main depression in the middle of the top and a smaller one
on cach side. On a few ribs a riblet is in the middle, but this
scems to be an exception.  Oecasionally the main depression is
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scmewhat to the side, and there have been found two seeondary
depressions on one side. The prominent ribs are wider than
the others, and, as a rule. have one or two more depressions on
their upper portion. Usnally two of the furrews on top are
more or less equal. On aceount of the fine ribs in the inter-
costal spaces, these latter are wide, often approximating the ribs
in width, or even surpassing them oceasionally, especially in the
anterior and posterior groups of ribs. As a rule, they ave some-
what narrower. On the arcas there usnally arve from one to
four fine ribs.

On hoth valves, on the areas. and on the cars are found deli- °
cate concentrie lines of snch fineness that they are barely visible
to the naked eye.

Sinee at the base the convexities of one valve fit into the con-
eavities of the other, there is not so very mueh differenes in width
between ribs and intereostal spaces in the left valve. The fine
ribs in the spaces of the right valve are usually to one side. Con-
sequently the main furrow on the ribs of the left valve is in the
same position. Near the base of the slope there is often a second-
ary furrow corrcsponding to a small rib far down on the slope
of a rih of the right valve. In the depressions there is usnally
one prineipal rib and a few secondary ones. This valve is
slightly coneave and usually has a few secondary ribs on the
areas,

Ranarks—Only a very well prescrved specimen shows the
characteristies as deseribed ahove, In a weathered shell the
prominent ribs of the richt valve are rounded and have a few
faint radial lines impressed npon then:. A eross-seetion is dome-
shaped. The lower ribs show a sinus down the center. There
are also variations in the ornamentation. Oceasionally there is
not a complete set of fine ribs in the intercostal spaces, and some-
times some of the secondary sinuses on the ribs are missinz.

Affinities—In Neithea budensis n. sp. it is found that the
prominent ribs are made up of a number of secondary ones. and
that the two in the depressions are always plain. In N. george-
forensis the seeondary ribs on the prominent ones are not really
so prominent as those in the form mentioned above, The two
species are, furthermore, distinenished by the split ribs in the
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depressions and the fine ribs in the interspaces of both valves of
N. georgetowensis, which are not found in N. dudensis. More-
over, the antero-dorsal aud postero-dorsal margins of N. george-
townciisis are shorter and, consequently. the ventral margin
longer than is the ease in V. budensis. This eauses them to dif-
fer in shape.

In N. {exana therc also are rounded prominent ribs. and flat
ones in the depressions. But these differ from the ribs of N.
georgetownensis in being plain, wider, and closer together. The
shape of the two speeies is entirely different, N. georgetowncnsis
being more convex and more elongate than N. ferana. Besides,
the raised ribs of the former speeies are much more prominent
and the ventral margin more sinuous than is the ease in the
latter,

Number of specimens: 20.

Occurrence: Geovsctewn Limestone, Austin, Texas.

Neithea geoigetownensis n. sp, var. subirregularis, n. var.
Plate VI, figures 4-5.

Deseription—There are in the writer’s collection some speci-
mens which resemble Neithea georgetownensis in shape and pro-
portions, but have smooth ribs. It is a faet that there is con-
siderable individual vaviation in V. georgetowncensis (sce Remarks
on that species), but the ribs are always split.  On the specimens
under consideration, there are found occasionally a few fine inter-
costal ribs distributed in an irregular manner on the valve, buf
the main ribs are always without fnrrows and costcllac. Con-
sequently, there are very globose, rounded, and prominent raised
ribs, and in each depression two narrower subequal and very low,
flat ribs. The relation between width of ribs and intercostal
spaces varics in different speeimens. In faet, there is a series of
gradations. Ordinarily, the ribs are appreciably wider than the
spaces, hut the width of the former gradually deereases until it
approximates that of the spaccs,

The left valve is missing,.

Afjinities—This form is similar to N. tezana var. elongata,
because of its rounded raised ribs, and flat ribs in the depres-
sions. However, there arve great differences between the two. N,
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georgelownensis vav. subirreyuluris is more hlohose than the above
mentioned variety, and there is a greater difference hetween
raised and low vibs. T N, ferwna var. elongata the prominent
ribs are raised oniy slightly above the others, and all ave of prae-
tieally the same width, while in N, georgetownensis var, subirreg-
wlaris the raised ribs arc far move conspicuous and wider than
the others, aud ihese latter arve very low and flat, lower than
those of the foriner species.

Number of specinens: 30,

Occurrence : Georgetown Limestone, Anstin, Texas.

Nevilea theodori n, sp.
Pate VI, figures 6-9

Dimensions.—Large specimen : ITeight 33 mm : length 31 nn
breadth 14 mm. Smol! specinter: Height 27 aum.: length 255
mm. : hreadih 9 mmn,

Desgeription.—Shell medinm to large, almost equilateral. broad,
height practically equaling length, polygonal ontline. ventral
margin sub-semicireular with six definite angles. Ears missing,

Right valve convex: nmbo ecntly incurved. On the surface
are found sixteen plain, prineipal. radiating ribs. Every thivd
one is raised above the others hieh enongh to he distinetly ree-
ognized on first sieht. These prominent ribs ave ronnded, while
those in the depressions are low, and flat en top.  All have rather
steep sides. The depressions as a whole, as well as the intereostal
spaces, ave flat or flattened. The raised ribs, if at all, are only
slightly wider than the others. The intcreostal spaces approach
the ribs in width. In some specimens the most postevior rib is a
donble one. while in others the anterior one shows this eharac-
teristic. Seeondary ribs arve distributed on the areas in an irreg-
ular manner. Somctimes there is none, whereas on other areas
there is one or as many as three or fonr. On the two areas
of the same specimen, the same number is not always found.

Fine coneentrie lines are present on the hody of the shell, the
areas, and the ears,

Rewarks—In the above deseription it was mentioned that the
ribs are plain. There are, however, a number of specimens that
show a slight variation from this condition; namely, split ribs.

o
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Since there is a gradual transition from the plain ribbed speci-
mens to the ornamented ones, and since those speeimens which
show the split ribs in the greatest abundanee do not show this
characteristic to a very great extent, the writer does not fecl
justified in classing the specimens having split vibs as a distinet
varicty. No difference in shape, and proportions of the shell, and
relitive size of the ribs ean be deteeted in the two forms.

The prominent ribs are hardly ever affected, but oceasionally
a few show a very faint sinus. If only a few ribs on the shell
show the furrow, these are located in the middle and never near
the anterior and postevior borders. As it is, most specimens show
the splitting to a very limited extent, but there are a few speci-
mens in which praetically all the ribs have a shallow groove on
top.

The left valve has sixteen promninet flat-topped ribs. These
are plain, low, and not very much narrower than the intercostal
spaces.  In the spaces there is an extremely fine vih. whenever
there is. corresponding to the former, a splif rib in the right valve.

Affinities—There is considerable likensss hetween N, theo-
dori and N. georgetownrnsis and its vaviety subirrvegularis. The
typical specimens of the former resemble more the variety of the
latter, and the two split forms are more ov less alike, But .V,
georgetownensis and its variety ave clongate forms, whereas V.
theodori is broad and short. In the latter species the prominent
ribg are only slightly wider and nct mueh higher than those in
the depressions, and there are no fine ribs in the intercostal spaces,
while in N, georgetownensis and its variety there arve very con-
spicuons raised ribs that are mueh higher and wider than the
others, and fine ribs in the spaces. The split ribbed forms of
N. theodori differ from N. georgetowensis primarvily in the shape
of the shell and relative size and proportions of the ribs, the dif-
ferences having hecn pointed out above, Furthermore, there are
no ribs in the interspaces and the manner of splitting is mnch
more simple in the former than in the latter form.

This speecies differs from N, terana in its shape, which is more
glohose: in the greater difference in height hetween low and
raised ribs; in its narrower ribs: and in its more sinvous ventral
margin,
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Number of specimens: About 175.
Occurrence: Georgetown Limestone, Austin, Texas.

Neithea altana n. sp.
Plate VII, figures 1-3

Deseription —Shell medium, short and broad (?), subtrigonal;
ventral margin gently rounded; ears imperfect, but appear to be
prominent.

" Richt valve moderately convex, rounded.

The writer has not been able to find perfeet specimens of this
form, but it is so different from the other Geovgetown Neifheas
that it will be deseribed and figured.

As in the other species of this group, there are sixteen strong,
radiating ribs on the right valve. But, contrary to the ordinary
arrangement, every third rib is raised so slightly that it can be
detceted only with difficulty. Furthermore, the ribs are high and
narrow. All are flattened on top and equal in width. They are
practically twice as wide as the interspaces. On account of this,
and because they are narrow, they seem to be crowded in the
umbonal region, and. consequently, appear to be sharp, and not
flattened on top. However, near the base of the shell they are
distinetly flattened. A few secondary ribs are sometimes found
on the areas. The lines of growth are indistinet.

The left valve is missing,

Affinilies—This species is easily distinguished from N, sub-
alpina by its ribs, which arve practically equal in height and width,
and are distinetly flattened on top.

Number of specimens:  About 15.

Occurrence: Georgetown Limestone, Austin, Texas.

Neithea budensis n. sp.
Plate VII, figures 4-12.

Dinmcnsions—Height 22 mm. ; length 18 mm.; breadth 10 mm.
Description—Shell medinm to large, subtrigonal, slightly
higher than long. equilateral. Ears conspicuous, but not well
preserved on the type. Other specimens show the anterior ear to
be short and triangular and separated from the body of the shell
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by a groove. The posterior car appears to be larger and is a
continuation of the posterior area. I2asal margin sinuous.

Right valve ventricose, umbo curved over the hinge line which
is short. Decorations consist of six prominent trifid ribs radiating
from the umbo to the angles of the ventral margin, with two
smaller ribs in the depressions between these raised arcas. Two of
these areas form the anterior and posterior boundary of the ribs.
The three ribs on the prominent ridges are arranged in a char-
acteristic manner.  The middle rib is the hichest one and is
smaller than the two ribs in the depressions hut approaches them
in width.

The fourth ridge is the center of symmetry. Here is found
the enly exception to the trifid arrangement. Instead of a more
prominent rib hetween the other two, there ave. in this ease, two
smaller ribs in place of the eentral one. They are equal, are on
top of the ridge, and separatcd by a eently rounded depression
equaling them in width. Halfway down on the posterior slope
is a smaller rib separated from the adjoining ribs on top of the
ridge by a very narvow depression.  On the lower part of the ante-
rior slope there is a eonspicuous rib somewhat stronger than the
1wo on top of the ridge,

The arrangement of the ribs on the fifth and sixth ridecs is the
reverse of that on the first three. In each ease the middle rib is
the larger one. On the extreme upper portion of the slope on all
five ridges there is a slightly smaller vib on the side towards the
center of symmetry. On the other side, at the base of the slope
there is a vib similar to the other scecondary rib on the same ridge.
All ribs are flattened on top and have almost perpendicular sides,
which give them a rectangular appearance. The two ribs in the
depressions ave, relatively speaking, higher than those on the
ridges, so that they extend upward almost as high. The ribs on
the ridges are, for the most part, separated hy very narrow fur-
rows. This is, however, not the case in the depressions, which
are flat as a whole. The different ribs have hetween them zently
curved narrower depressions. At the hase the ridges form irreg-
ularly eurved projections which are separated by sinuses that are
practically equal to them.

This species is further ornamented with wvery pronounced
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growth ridees, which are so prominent that they give the vibs a
ropy appeavance. Ribs are absent on the arcas, but prominent
lines of growth are found here. The ears ave covered with similar
erowded, conventrie lines,

Not all of the specimens show the above ornamentations com-
pletelv.  The shells weather easily. This obliterates the concentrie
striwe and often the ribs on the ridges. In this eondition these
mrominent aveas have the appearanee of smooth elevations that
have had a few radial lines impressed upon them. The ribs in
the depressions are protected and ave not afteeted so much.

No perfeet left valves have been colleeted. This valve is slizht-
Iy coneave and has six elevated aveas corresponding to those of the
right valve. As far as can be determined, the arrangement of
ribs on the areas seems to be more regular than on the right valve.
Here ave found three vibs, practically equal, on top of the ridaes.
On the fourth ridee there is added a smaller rib on the posterior
slope. There ave two lavger ribs in each depression. The fur-
rows separating the ribs ave practically equal to the latter in
width. The shape of the ribs, and prononneed concentrie lines
correspond to those of the right valve.

Affinities.—This species is perhaps a desecndent of N, @rregu-
laris. In that form secondary ribs ave distributed in an irregu-
lar manner. Here the six raised ribs have practieally disappeared.
and ridees have taken their place with seeondary ribs grouped
upon them in a definite manner. Besides this difference, there
are other definite ones. The shape of the ribs is entirely differ-
cnt in the two forms. Also, N. budeusis is more elobose and not so
high. 1In the left valve there are ridges covered with ribs in
N, budensis in contrast to the double ribs in N, irregularis.

Shattuck and Boese have deseribed a form from the Lower
Cretaceons as N. quinquecostata. Evidently N, budensis, or a
similar species, was the basis of the deseription of these two
authors, '

Number of specimens: 21,

Occurrence:  Both divisions of the Buda Limestone. Austin,
Round Rock, and Manchaea, Texas.
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Neithea whitineyi n. sp.
Plate V1I, fignres 13-17

Peeten wrighti Whitney, 1911, Univ. of Texas Bull. No. 184,
p. 13. PL 1, fig. 4.

Dimepsions.—ITeicht 10 nong: Jeneth 7 mun,: hreadth £.5 mm.

Diseription—Shell small, subfrigonal. hieher than long. al-
mest equilateral: postero-dorsal marein slightly shorter than
antero-dovsal  margin,  Anterior ear lavee and  prominent,
puinted. rounded transversely: posterior ear rudimentary, tri-
angular and pointed.  Veniral margin convex and sinunous.

Richt valve strongly convex. the heak considerably ineved,
pesterior slope truneate.  The ornamentation consists of four
siple, but very prominent, subtrianeunlar, radiating costae or
ribs, with a smaller one at the posterior side.  In additisn to
these, there is a minute rib near the anterior margin on the slope
of the prominent anterior rib. The central costa is the most
prominent one,  The two adjacent ribs. which ave practically
coual. do not diiter ereatly from it.  The anforior rib differs
from the second one scmewhat more than this latter differs from
the central costa. The posterior rib is veally a part of the pos-
terior arca.  The eentral costa is separated from the two ad-
joining ones by moderately deep furrows sliehtly flattencd at
the bottom and practically equaling the ribs in width. The an-
terior and posterior ribs ave separated from the others by nar-
rower, angular depressions. At the ventral margin the ribs arve
prodnced as subtriangular extensions which have between them
sinuses corvesponding fo the intercostal depressions. Over the
whole surface arve found fine concentrie ridees barely visible
to the naked eve. These are parallel to the undulated ventral
margin and are inelined.  Trom the anterior and posterior ribs
the ridges are continued on the arveas where they run parvallel
to the margin and are greatly crowded and bicome growth
ridges. From the posterior area the ridges pass ou to the pos-
terior car. On the anterior car are scen concentrie ridges and
undulations. Iwmps which arve probably dne to growth thiek-
enings are occasionally found on the ribs,

The left valve is mcre or less flat. The costae correspond to
those of the richt valve in ornamentation and relative size, but
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are more globose and somwewhat more prominent, and the inter-
spaces are comparatively wider than in the other valve. Growth
ridges are found on hoth valves, especially along the ventral
margin. The interior of each valve shows a distinet fluted border.

Remarks—The above is a deseription of a young shell. In
older specimens the relative proportions are the same. On mature
forms ave found indications of the costellae that are eharacteristic
of N, wrighti,

Affinetics—This species is distinguished from N wrighti by its
shape, which is more nearly equilateral, narrower, and more con-
vex; by the ribs cf its right valve, which arve bluntly pointed at
the smmmit, more solid, more triangular, and niore prominent;
and by its furrows, which arve deep, narrow, and more or less
angular, whereas those of the Georgetown form are broad and
flat, Moreover, the ribs of the left valve of N, whitneyi are more
prominent than those of N. wrighti, having steep sides, whereas
those of the latter species have sloping sides.

This form helongs to the same eronp as N, longicanda {(A°0rb.)
and N, comcte (A7Orh.). It is distingunished from the former by
being more rohust and shorter in proportion. In N. longicauda
there are distinet costellae or secondary 1ribs on hoth valves, be-
sides tubercles in the furrows of the left valve, which are all
absent in the Texas speeics. Moreover, the ribs of the French
form ave broad, rounded. and low, whercas those of X, whitney:
are subtriangular, bluntly pointed. and high. In N. cometa theve
are broad rounded depressions between the narrow, sharp ribs,
and prominent costellae contrasting with the narrow furrows and
prominent ribs of our species. In addition to this, N. whifncyi
is shorter, broader, and has a less convex ventral margin than
N. comcta.

This form is relatively rarve in the Buda Limestone. When
Professor Whitney deseribed it as P. wrighti a few years ago,
the material on hand did not justify making it a new species.

Number of specimens: 14.

Occurrcnce: Lower division of the Buda Limestone, Austin
and Manchaca, Texas.




Comanchean and Cretaccous Peclinidae of Texas 41

Neithea simondsin. sp.
Plate VIII, figures 1-10.

Dimensions.—Height 5.5 mm.: length 5 mm.; breadth 2 mm.

Description.—Shell small, almost as long as high: ventral
margin semicircular and rounded. Ears subtriangular and rela-
tively large; hinge line straight and shovt,

Right valve moderately convex, numbonal slope gently eurved
over the hinee line, antero-dorsal and postero-dorsal margins
relatively long. This valve is ornamented with nineteen promi-
nent, flattencd, radiating ribs of which every fourth one, be-
ginning at the anterior and posterior borders, is slightly raised, in
the umbonal region, above the three at each side, which lie in a
broad, shallow, gently sloping valley. In the middle and the hasal
regions of the shell, however, all ribs ave of the same height. The
four ribs that are raised on the umho are alwavs somewhat wider
than the others. The ribs are separated by rather decp, narrower,
flattened depressions. Adjoining the four wide ribs are found
furrows wider than those that separate the other ribs. Morcover,
all ribs are scaly on the umbo and for some distanee farther down
on the valve, The anterior car is separated from the hody of
the shell by a grosve. while the posterior one is an extension of
the posterior area. Both areas and ears are covered with promi-
nent concentrie ridges, and the former show no secondary ribs.
However, on a few specimens a shallow depression has been
notieed on the areas and adjoining the ribs, but it dies out before
reaching the numbonal regions.

The left valve is missing,

Remarks—On weather specimens the seales on the ribs are
indistinet or entirely obliterated.

One of the speeimens shows a modification of the ovdinary
arrangement of ribs. Instead of having four wider ribs, it shows
four groups of two wide ribs each. There are three narrower
ribs in the median group of the valve, but at the other places
there arve only two. Thus, the nsual number of nincteen is re-
tained.

Affinites.—Of all the Texas Cretaceous Neitheas herctofore de-
seribed, N. bellule (Crag.) resembles N, stmondsi n. sp. most.
There is a ceneral similarity between the shape of the shell and
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the shape of the ribs of the rieht valve of the two species. But
the facets and varying number of ribs in cach, so characteristie of
the former speeies, are not, found on the latter. In N. simondsi
there is reaularity in the distribution of ribs. There are always
three ribs between two wider ones, and the wide ribs arc never
replaced hy twin-vibs or a group of very narrow ribs. Here ave
found only four wide ribs. whercas there are six such arcas in
N, bellule. Furthermore, the number of vibs in N, bellula is more
than twice that in N. simondsi,

This species is distinguished from N. {rregularis (Boese), N
subalpina (Boese), N, ferana (Roem.), and allied species prin-
eipally in having three ribs hetween two hroader ones and having
all of the same height, except in the umbonal regions, whereas
in the forms mentioned ahbove thire are only two prineipal ribs
hetween the prominent ones. and every third rib is distinetly
raised.  Morveover, there are no secondary ribs on the areas of N.
stmondsi n. sp., which is not the case in these other species.

N stmondsi n. sp. differs from N, boesi n. sp. in eertain respeets
that are mentioned in the discusson of that speeies. The former
species can be easily distinzuished from Y, leevis Drenet by being
higher and having totally different ribs.

Niumber of spceimens: 13,

Occurrence:  Both divisions of the Buda Limestone, Austin,
Manchaca. and Round Roek, Texas.

Neitlhea boesi n. sp.
Plate VIII, ficures 11-19

Dimensions.—Height 14 mm.: length 10.5 mm, : breadth 5 mm.

Description.—Shell small, not much higher than long, ventral
margin rounded. Ears subtriangular and conspicuouns; hinge
Iine short and straight.

Right valve moderately globose, nmbo hroad and eurved over
the hinge line. The decoration consists of twenty-one subequal,
subtriangular, radiating ribs which are narvow, very high, and
scarcely flattened on top. Every fourth rib and the most ante-
rior and the most posterior ribs are somewhat wider and higher
than the others, but only so slightly that it is hardly noticeable.
The ribs are separated by narrowcr depressions, In the anterior



Comanchean and Cretaccous Pectinidac of Texas 43

and posterior regions, the ribs ave distinetly inelined towards the
median line. On the nmbo there are coneentrie folds instead of
ribs. Below this, there are the radiating ribs but much inter-
fered with by very strong lines of erowth. On the remaindey
of the shell there are ordinary concentrie lines which are also
found on the arcas and cars where they inercase in strength as
they approach the umbo. As in N. simondsi, a aroove separates
the anterior ear from the anterior arca, while there is no such
demareation on the pesterior side.  No sceondary ribs have been
found on the areas,

The left valve is missing.

Affinities—This species differs from V. simondsi n. sp. in its
form, whieh is somewhat hicher; in the ninnber of ribs on the
right valve. having two more. a prominent one being added ante-
riorly ang posteriorly: in the shape of the ribs, which ave sub-
triangular, slightly flattencd on top, and eonsiderably higher;
and, in having concentrie ridges, and not scales, on the umbo.

N. boesi n. sp. is distinguished from N, altane n. sp. in being
mueh higher: in having rathcr sharp, and not rectangular ribs;
and in having three ribs between cevery two conspicuous cnes.

Nuwimber of specimens: 14,

Occurrence: Both divisions of the Buda Limestone, Austin
and Round Rock, Texas,

Neithea rvoemeri (Hill)
Plate IX, ficures 1-3: Plate X, figure 1

Pecien (Vola?) roencri 11111, 1889, Pal. of the Cret. Formation
of Texas, pt. 1, PL. 1.

Pecten (Vola) roemert Hill, 1889, Bull. Geol. Sury. Texas No.
4, p. 8.

Pecten roemert Shattuck, 1903, U, S, Geol, Surv. Bull. 205, p.
15, Pls. 2-4, p. 5, fig. 1.

Not Pecten roemeri Weerth, 15384, Paleeont,  Abhandl., Vol, 2,
p. o+

Dimensions.—Height 60 (?) mm.; length 70 mm.; breadth 31
(7) mm.

Description.—Shell large, thick, eompressed, asymmetrical, in-
equivalve, Iength only sligthly ercater than height; outline sub-
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octahedral.  The subsemicireular, scalloped ventral margin shows
six projections formed by the cxtensions of the folds. At the
base, the convexities of one valve fit into the conecavities of the
other. Ears prominent, postevior larger than anterior; hinge
line long and straight, and equal to about three-fourths the
length of the shell.

Right valve convex, somewhat larger than the left, bcak promi-
nent and elevated. The surface is decorated with six unequal
radiating folds that are distributed in an irregular manuer and
ornamentcd with costae and costellac of different sizes and
shapes.  On first sight, it appears as if there is no rezulavity
whatever about the arrangement, but upon closer investigation,
a system can b2 made out. Taeh fold has a prominent rib at
the summit and others of ditfcrent sizes on the slopes. The
summit costae ave practically equal, and similar in shape. Be-
tween the several folds are found narrow depressions scarcely
wider than those between the prominent ribs,

The fourth fold, although not the largest, is most pronounced,
and projects farther ount than the others at the ventral marein.
It is also the highest onc and the center of symmetry. Its sum-
mit is formed by a narrow rib rounded on top. On each slope
are two small ribs varying somewhat in size, the lower ones tend-
ing to be more promincnt. Aecross the intercostal depression
posterior to this fold a broad flat-topped rib is found near the
summit of the fifth fold, and on the summit there is a prominent
costa, On the posterior slope are two smaller ribs, one of them
being almost in the interfold furrow. On the anterior slope of
the sixth fold is a small rib practically equal to its neighbor aeross
the furrow. On the posterior slope arve found four ribs, the first
and last being insignificant, and the sccond more prominent than
the third,

The third fold is broader than any of the others. Its summit
also shows a prominent, narrow, rounded rib, which has a fine
radial plication on the anterior side. The ribs on the posterior
slope correspond in shape and arrangement to those on the an-
terior slope of the fifth fold. On the anterior slope are found two
prominent unequal ribs. The larger rib is similar to the corre-
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sponding one on the other slope of this fold and is nearer the
summit,

The sceond fold has a conspicuous rib near the base on either
side, and a smaller one higher up on the anterior slope.

There is a prominent costa on the posterior slope of the first
fold, being even larger than the one forming the summit. On the
slope adjoining the ear there are three small ribs, more or less
alike,

In young specimens the folds are relatively higher than in the
more mature forms.

The eonspicuous ears are ornamented with prominent radiating
‘and praectically uniform costae,

Left valve somewhat less convex than the right, beak depressed.
As in the rieht valve, there are six folds. But as the ribs alter-
nate with those of the right valve, there is a furrow on the sum-
mit of each fold. Most furrows tend to be wider than the ribs,
in confrast to the relaticn on the right valve.

On the anterior slope of the first fold there are three rather
conspicuous ribs. There is a prominent rib posterior to the sum-
mit furrow, which is followed by a depression. On the anterior
slope of the irext fold, are found two well developed ribs. There
is a smaller rib just beyond the summit and leaning against a
very broad sloping costa. In the valley between this fold and the
next lies a narrow, sharp rib. On the third fold two very promi-
nent ribs enclose the summit furrow. On the fourth fold is found
a high, narrow rib, followed by a broad, low one, which is separ-
ated from the former by a deep rounded depression. A deep nar-
row depression follows and, adjoining it, there are two medium
sized costae separated by a very narrow furrow. The ornamenta-
tion of the posterior slope corresponds to that on the anterior.
Between this fold and the next oceurrs the broadest depression.
The fifth fold eonsists of merely a distinet rib on either side of
the summit furrow. This fcld and the next are separated by a
deep rounded furrow. On the anterior slope of the sixth fold is
found a small, rounded rib and then a broad one adjoining the
summit depression. On the posterior slope the ribs merge into
those of the posterior car. The cars are marked as on the right
valve.
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On some soeeimens additional fine ribs have been noticed in
some of 1he Jdopr ssions,

The posterior car extends almost from the end of the pro-
jection of the posterior fold in a gentle enrve to the end of the
long hinge line. The anterior ear is smaller and is separated
from the hody of the shell by a deep groove.

Further ornamentation consists of fine concentrie strive, which
are always parallel to the serrate margin, passing from the hody
of the shell to the cars, Growth ridges are also evident.

Remarks—-This spueies attaing great size, the largest speei-
mens ecollected having a height of 120 mm. and a length of 130
mm.

Affinitics—This form groups with N. fleuriausiana (1°0rh.)
and N. lapparenti (Chof.y. N, rocmeri differs from d'Orbigny’s
species in having the folds more nnequal in every wspect, in
having fewer vibs and these very dissimilar, and in having broad
furrows. The hinge line and the ears also ave different. The
Texas species has the former lonzer than and the latter more
unecual than N, fleuricusiana,  As has b:en mentioned in the de-
seription, the postevior ear of the rizht valve of N, ioemeri ex-
tends almost {o the projeetion of the posterior fold. Further-
nmove. the shell of N. roemeri is more asymmetrical and shows a
diffcrent relation bhetween the valves. In N, flewriausiana the
left valve is only slightly convex, whereas in the American species
both valves are inflated, there heing only a slight difference in
the convexity,

This form is not so long in proportion as N. lapparenti and
its valves are evidently more convex than those of the latter
species.  Moreover. the shape and distribution of the ribs is en-
tively diff.rent m the two speeies. '

Number of specimens: 22,

Occurrence: Upper division of the Dnuda Litoestone, Austin,
Texas.

Neillhea vustiveisls . sp.

Plate IN, fizures 4-6: Plate X, figure 2

Dimensions.—Height 32.5 mm. : length 285 (?) mm.: breadth
105 (?) mm. '
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Description—Shell rather large. subtrigonal, practically equi-
lateral, solid: ventral margin shows six blunt projections formed
by the prolengatiens of the six prominent ribs.  Ears triancular
and medinm; hinee line straicht,

Right valve moderately globose, umbo gently incurved. This
valve is decorated with sixteen prominent and rathor high radia-
ting ribs of which every third one, including the nrost anterior
and the most posterior, is somewhat stronger and is raised slightly
above the others. There is an unusnal arrangement of the two
ribs in cach depression. These ribs arve elose together and are
separatcd hy a furrow that is shallower than these by the side of
the prominent ribs. The ribs appear to he ronnded, but npon
eloser Investivation it is found that thev are flattened to some
extent. The iutereostal spaces adjoining the raised ribs are flat-
tened and are as wide as, or slightly wider than, these latter.
The ribs in the median depression arve separated by a very narrow
groove searcely half as wide as ene of these ribs. In the de-
pressions anterior and posterior to the median one. the corre-
sponding groove is slightly wider. And in the two remaining
depressions grooves and ribs ave practically equal in width,
However, the yibs in the latter dopressions arve greatly reduced
in size. As in similar speeies, the anterior ear is separated from
the shell by a deep groove, while the posterior ear curves ontward
from the posterior areca.

This valve is further ornamented with delicate vadial ridges.
From two to five or more can he made out on each rih. In the
intereostal spaces they are not so abundant, and not morve than
fwo have bien notficed in any one space. Better material might
show these ridges distributed in a regular manner.

On the areas there ave very fine radiating ribs.  The number
is not constant, hut usually there are five, and they ave distrib-
uted over the whole surface of the area,

Tine, vrowded, coneentrie lines cover the whole shell and the
cars.

The left valve is flat and is ornamented with fifteen principal
radiating ribs, the ribs correspending to the (‘101{1-(-=:s;imm on the
vight valve. The ribs that correspond to the furrows by the side
of the prominent ribs of that valve, ave the raised vibs of the left
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valve. They are broad and flattened and appear in pairs. In
the depression between two adjoining pairs, there is a low, nar-
row, sharp rib. As on the right valve, there are found radial
ridges or fine secondary ribs on these ribs, distributed in an irreg-
ular manner, and more on the ribs than in the interspaces. A
few fine secondary ribs are present on each area. On the poste-
rior car there are some marks which indicate that perhaps several
small, radiating ribs are present near the hinge line. However,
the specimens are not well enough preserved to determine them
definitely. Delicate, yet distinet, concentrie lines cover the whole
shell. They are somewhat stronger on the ears.

Affinities—N. austinensis n. sp, differs from all similar Texas
Comanchean and Cretaceous Neitheas in having the two ribs in
the depressions close together and separated by a furrow that is
shallower than the other interspaces.

This species differs from N, budensis n. sp. in being less glo-
bose, in having radial ridges on the ribs and in the depressions,
in not having its prominent ribs trifid in eharacter, and in the
general shape of the ribs. 1loreover, the left valves are entively
diffevent.

From N, georgetownensis n. sp., N, austinensis n. sp. differs in
its form, which is much less convex and not so solid ; in the ribs in
the depressions of the right valve, which are higher and more
rounded, in the raised ribs of this valve, which are not so promi-
nent ; in the ornamentation of radial ridges on both valvcs, which,
Liowever, have a parallel in the stronger riblets and depressions
on the shell of N, georgetowncnsis.

Number of specimens: About 25.

Occurrence: Austin Chalk, Austin, Texas.

Ncithea hartmani n. sp.
Plate X, figures 3-6, 12

?Pecten quadricostatus Roemer, 1852, Kreidebild. v. Texas,
p. 64. J
Dimeinsions.—Height 11 mm.; length 10.4 mm.; breadth 5
1mni.
Deseription.—Shell small, subequilateral, subtrigonal. lencth
practically equaling height; gently curved base with six prom-
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inent projections formed by the extensions of the raised ribs and
separated by shallow eoncavities: postero-dorsal margin longer
than antero-dorsal, but both rather long. Greatest length below
the middle. Fars medium; hinge line straicht.

Right valve moderately eonvex, umbo prominent and ineurved.
The ornamentation consists of twenty-one simple, prineipal.
radiating ribs of which every fourth one, inclnding the first and
the-last, is much stronger than the others. The ribs curve gently
outward, Of the three ribs in the depressions the middle one
is sometimes very slightly strong:r than the other two, or two
arc of the same strength and an outside one is somewhat smaller.
In other depressions, no diftercnee in the strength of the ribs can
be made out. When there is a differince, as in the cases men-
tioned above, it is so slight that it ean be deteeted only upon
close study. The prominent ribs are practically three times as
wide and as high as those in the depressions. which really are
very insienificant. On all of the specimens the most posterior
prominent rib, which is reduced in size. has a smaller rib on the
anterior side. All ribs are rounded, and the depressions. as a
whole. ave flat. The intercostal spaces are rounded and are as
wide as. or wider than, the ribs in the depressions, those adjoin-
ing the prominent ribs being no exception. The ribs of the first
and the last group are not so strong as those in the others. At
the base the six prominent ribs form blunt projections. and the
depressions are hounded by genily curved ineisions. Narrow,
radinl, secondary ribs are present on the areas. On the posterior
area there are usnally five, but onc speeimen shows six. On the
anterior area the number conld not be determined definitely, due
to lack of preservation of these areas. But indieations are that
secondary ribs are just as abundant here as on the other area,
Although the cars ave poorly preserved, the posterior one of one
speeimen clearly shows radial ribs. These have the same shape
and arrangement as those on the arcas and seem to be hut a
continnation of them.

Fine, crowded, concentrie ridees further ornament this valve,
including the arcas and cars.

The left valve is flat or slightly concave. and is ornamented
with prominent radiating ribs that correspond to the intercostal
spaces of the right valve. The same general manner of arrange-
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ment of ribs is found as in V. fexane and allied forms, only there
are two ribs in each depression, instead of one. There are al-
ternately two high and two low ribs. The ribs are rounded, sub-
equal, and generally are wider than the interspaces. Of course,
the furrow separating each pair of raised ribs is an exception to
this and is considerably wider than the ribs. Coneentrie ridees
are present as on the right valve.

The areas and ears are missing.

Remarks—One right valve shows only two ribs in one of the
depressions, and on one left valve there is a small rib in one of
the broad furrows, Whether these are abnormalities or varia-
tions is an open question. Stoliezka (22, p. 438) has found all
manners of gradations betwien N, quadricostata (Sow.) and N.
quinquescostata  (Sow.) of the Sounthern Indian Cretacceous.
There is a possibility that a similar condition exists in the Austin
Challk between N, hartmani n. sp. and N, castecli n. sp. More ex-
tensive collecting in different portions of the State is necessary
in order to determine this.

A ffinities—D Orbigny (8. p. 644, pl. 447, figs, 1-7) and many
writers after him have desevib:d a Senonian form as Neithea
quadricostata, Later Pictet and Campiche (17, p. 253) showed
that d’Orbieny’s species is distinet from Sowerby’s and named
the former N, foujesi. Choffat (2, p. 149) believes N. faijasi
to be identieal with regularis Sehl, D Ovbigny’s speeies differs
from Sowerby’s. in being smaller, in having wuch smaller ears
and a shorter hinge-line: in the anterior and postorior aveas slop-
ing outward only slightly: in a smaller apical angle; in having
seven or eight 1ibs on the aveas, instead of a smaller number like
the true quadricoslata; in the six promincut ribs heing
of a lesser elevation and, econsequently, the groups less clearly
demarcated: and in having the eveatest length of the shell below
the middle.

It remains to be shown how N, harfmant n. sp. differs from
similar forms of Senonian age. .

N, hartmani n, sp. differs from N, quadricostata (Q°0rh.)
chiefly in its shape. which is not so long and less globose: in its
more anuular base: in its stronger raised ribs: and in having
longer antervo-dorsal and postero-dorsal marging and more sec-
ondary ribs on the areas.
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Zittel (26, p. 115, pl. 18, fie. 4) describes an Upper Cretaceous
form as N. quadricostata. It differs from the Texas species in
being higher, less angular at the base, and in having only two
or three sceondary ribs on the areas, or none at all. Moreover,
Zittel saxs, six of the ribs on the left valve are chavacterized by
greater strength,  This cortainly is not the ease with the Texas
specimens, where alternate paivs ave raised. Judging from Zit-
fel’s figures, the arrangement of ribs on the left valve of his
formy is entively different from that of the left valve of N. hart-
Mant n. Sp.

Another quadricostata of the Upper Cretaccous is White's
(23, p. 37, pL 4, fizs. 1-2) form from Brazil (provinee S:cveipe.).
It 15 higher than N, harfmani, and has no secondary ribs on the
aveas.  Furthermore, judeine frem White's pictures, there is
less difference in siz: between the prominent ribs and those in
the depressions, than in the Texas speeies. The intereostal
spaces in N. hartmani seem to be wider,

In conclusion it onght to be mentioned that N. Tiartmani varies
from the Upper Cretaceous quadricostuta form, as generally de-
seribed, in having radial ribs on the ears and only five or six ribs
on the arveas, jnstead of seven or eight, and having the prominent
ribs at least three times as strong as those in the depression, in-
stead of nearly the same size. As has been pointed out above,
other Upper Cretaccous forms have only two or three ribs on the
arcas, or none at all.

Number of specimens: 12

Occurrence: Upper layers of the Austin Chalk, Walnut
Creels. Sprinkle, Texas.

L}
Neithea casteeli n. sp.
Plate X, figures 7-11

Dimensions.—Height 28 mm.; length 26 mm.; breadth 10 mm.
(distorted speecimen.)

Description—Shell large, subovate, almost equilateral ; height
slightly greater than length; base board, angular; antero-dorsal
and postero-dorsal marging long; greatest length below the mid-
dle. Ears large; hinge line straight.
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Right valve gently convex, nmbo broad and ineurved. This
valve is decorated with twenty-six prominent radiating vibs.
Every fifth one, ineluding the most auterior and the most pos-
terior, is distinetly clevated. The 1ibs curve moderately outward.
Among the ribs in the depressions the two middle ones, which ave
practically equal, ave sometimes stroncer than the other two.
More often three ave of practicully the same size, and an external
one is smaller. The two outer ones wsually differ somewhat in
size. The prominent ribs ave appreciably higher than those in
the depressions, and almost twice as wide as the widest in these
groups. The ribs are rounded, and the depressions arve flat. The
most posterior (prominent) vib is split by a radial sinus.

The intercostal spaces ave rounded, subequal, and vsually nar-
rower than the rvibs. An execption to the latter characteristie is
often found in the first and the last group, where the strength
of the ribs is reduced. As in similar speecies, the extensions of
the prominent ribs form the angles at the base. The concavities
between these projections arc not very deep.

The antero-dorsal area is not prescerved, but on the postero-
dorsal there are very prominent sccondary ribs, Six can be
made out distinetly and a few more may have been obliterated
by weathering. They ave relutively broad, high, and rounded,
and deerease in size as they are located mearer the margin.
However, they are continued on the ear, where they are very
promincent and numerous,

Fine, regunlar, concentrie lines cover the ribs, interspaces,
arcas, and ears.

The left valve is flat or somewhat concave, The ornamentation
consists of subequal, radial ribs, corresponding to the inter-
spaces of the right valve. The ribs are subtrigonal in shape,
rounded on top, and narrvower than the intercostal spaces. The
two ribs adjoining the furrows corresponding to the raised ribs
of the right valve, are elevated above a group of three on each
side, that lie in a slightly concave depression, Hardly any two
adjoining ribs are of the same strength. Most of the broader
ones are elevated, thus showing that the corresponding furrows
at the side of prominent ribs of the right valve are wide. On
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this valve are found conecentrie ridges arranged as on the right
valve. Only fragments of this valve have been colleeted.

Eemarls—Attention has been called to the faet that the ribs
in the depressions of the richt valve vary in strength. In one
of the depressions of one speeimen there are only three ribs. This
leads the writ:r to believe that probably the same varations
exist in the Texas form that have been observed in N, quingite-
costata by Euvopean paleontologists. It is very seldom that one
of the small exterior vibs in the depressions is so ncar the prom-
inent rib as to seem to be connceted with it. Usually a broad
furrow separates the two. This is indieated also by the raised
ribs of the left valve. which arve often exeeptionally broad.

Affinitics —Rocemoer (19, p. 6B, Convad (5. p. 268), Gabh (10,
p. 366) and Boese (1. p. 99) have pointed out that the quingue-
costaty form of North Ameviea is distinet from the typical N.
quinquecostata,

Roemer (19, p. 64) desvibed a gquinquecostata form from
Frederickshure as Peclen quadricostata var., His right valve
differs from ours in having a fine lincar vib on each side of the
prominent rib, combined more or less with this latfer, thus giv-
ing the vaised ribs a trifid appearance. With reeard to the
left valve, he says: ““Je vier Rippen sind buendelweis gweisser-
massen zn einer einzigen flachen Rippe vereinigt und die Mitte
des Zwichenraums zwischen je zwei solehen breiten, flachen Fal-
ten nimmt eine cinzelne schmale gerundete Falte cin.  Die brei-
ten aus der Vercinignme von vier entstehenden Falten ents-
prechen ucbrigens in ihrer Lage den fuenf stacrkeren Rippen
der anderen Klappe und stossen mit diestn am Rande zusam-
mei.’” There i$ no sueh arvangement on the left valves of V.
casiceli n. sp.

Movcover, Roemer’s shell is higher and has shorter areas than
N. casteeli, and the author does not mention seeondary ribs on
the areas and cars.

Conrad (3, p. 269: 4, p. 130, pl. 3, fig. 1) lists Roemer’s qua-
dricostatus var, as synonymous with his occidentalis. His species
differs from the writer’s in being higher, in having shorter areas,
and in not having fine ribs on the areas and ears.

Neithea quinquecostatus (dovt.) (13, p. 57, pl. 19, fig. 1) was



54 University of Texas Bullelin

included by Gabb (70 p. 365) in his species Neithea morioni.
Gabb, in speaking of the left valve, says: ‘‘There is, very rarely,
the slightest approach to the sexradiate arrangement of
- the other valve.”” As has been mentioncd in  the deserip-
tion above, this arrangement is very provounced in N. cas-
teeli. Furthermore, there scems to be a greater variation in
the strength of the ribs of the Texas species. Judging from
Morton’s figure, there are certain definite differcnecs between
the shape of \N. quinquecostatus Mort. and N. casteeli. Since
Gabb considers Rocmer’s quadricostata var, identical with his
species, and since the writer believes the former to be distinet
from N, casteeli, N, morfoni is regarded as distinet from XN.
castecli. :

Boese’s N, quinquescostata is not closely related to the other
American quinguecostata forms, sinee the latter are Upper Cre-
taceous species. His specimens came out of Lower Cretaceous
Formations.

Number of specimens: About 40.

Occurrence: Austin Chalk, Austin, Texas.



10.

11.

12.

BIBLIOGRAPHY

Boese, E, Monzrafia Geoldgica y Paleontologica del Cerro
de Muleros, Instituto Geoldgico de México, Boletin Nim.
25, México, 1910.

Choffat, P. Recueil D "Eludes Paléontoloziques sur la Faune
Crétacigue du Portugal, Vol. 1, 4. série, Lisbonne,
1901-1902.

Conrad, T. A. Descriptions of one Tertiary and eight New
Cretaccous Fossils from Texas, Philadelphia Academy
of Natural Secicnees, Proceedings, Vol. 7, 1855,

Conrad, T. A. Deserviption of Cretaceous and Tertiary Fos-

- sils, Report of the United States and Mexican Bound-
ary Survey by W. II. Emory, Vol. 1, Washington, 1857,

Cragin, F. W. A Contribution to the Invertebrate Puleon-
tology of the Texas Cretaceous, Fourth Annual Report
of the Geological Survey of Texas, Anstin, 1892.

Cragin, F. W. Descriptions of New Speeies of Inverte-
brata from the Comanche Series in Texas, Indian Terri-
tory, and Nansas; with Definition of Two Comanche
Terranes, Colorado College Studies, 5. Annual publica-
tion, Colorado Springs, Colo., 1894,

Dall, W. H. Contributions to the Tertiary Fauna of Florida,
Transactions of the Wagner Free Institute of Science,
Vol. 3, Pt. 4, Philadelphia, 1898,

D’Orbigny, A. Paléontologie Francaise, Terrains Crétacés,
Tome 3, Paris, 1843-1847,

Gabb, W, M. Description of Some New Species of Creta-
ceous Fossils, Philadelphia Aeademy of Natural Seiences,
Journal, New Series, Vol, 4, Pt, 3, 1860.

Gabb, W. M. Notes on Cretaccous Fossils with deserip-
tions of a few additional ncw species, Philadelphia
Academy of Natural Sciences, Proceedings, 1861.

Goldfuss, A. Petrefacta Germaniae, 2. Auflage, Leipzig.
1863.

Hill, R. T. A preliminary annotated cherk Jist of the Cre-
taceous invertebrate fossils of Texas, Geolozieal Survey
of Texas Bulletin No. 4, Austin, 1889,



13.

14.

15.

16.

18.

19.

20.

21,

23.

24,

University of Teras Bullelin

IIill, R. T. Paleontology of the Cretaccous Formations of
Texas, Pt. I, Austin, 1889,

Meck, F. B. Cheek list of the invertebrate fossils of North
Ameriea, Cretaccous Formations, Smithsonian Miscel-
laneous Collections, 177, Washington, 1864,

Morton, S. G. Synopsis of the organie remaing of the Cre-
taceous Group of the United States, 1834

Newton, R, B. Cretaceous Gastropoda and Pdleeypoda from
Zululand, Transactions of the Royal Sccicty of South
Afriea, Vol. T, Cape Town, 1909.

Pictet, F. J. et Campiche, G. Deseription des fossils dun
terrain crétacique des environs de Sainte-Croix, Matér.
Paléont, Suisse, sér. 5. 1870,

Roemer, F. Texas, Mit besonderer Ruecksicht auf deutsche
Auswandernung nnd die physischen Verhaeltnisse des
Landes, Bonn, 1849,

Roemer, F. Die Kreidebildungen von Texas und ihre
organischen Einschluesse. Bonn, 1852,

Shattuek, G. B. The Mollusca of the Buda Limestone,
United States Geological Survey Bulletin No. 205, 1903.

Sowerhy, J. Mineral Conchology of Great Britain, London,
1812,

Stoliczka, F. The Pelceypoda of the Cretaceons Fauna of
Southern India, Memoirs Geological Survey of India,
Vol. 3. Calentta, 1871.

White, ("h. A. Contributions to the Paleontology of Brazil,
Extracted from Archivos do musen Nacional do Rio de
Janeiro, Tomo 7, 1888,

Whitney. F. . Fauna of the Bnda Limestone, University
of Texas Bulletin No. 184, Austin, 1911,

Woods, IT. The Cretaccous Lamellibranchia of Fngland,
Palaeontographieal Socicty, London, Vol. 56. 1902 ; Vol.
57, 1903.

Zittel, K. A. Die Bivalven der Gosangebilde in den nord-
oestlichen Alpen. 2 Teil. 1865,



PLATES



Pawe
Pecten Donnellensis i S0 eaes i in Seva ot i 58 axaas 12
Fig. 1. Left valve
Fig. 2. Left valve (X2)
14

Ppeten DuineRaEcensis B Ao v niarins saim w e
Fig. 3. Right valve (X2)
Fig. 4. Right valve c¢f another specimen
Pecten sicderons’s 00SDo oo e 15
Fig. 5. Inside of a right valve
Fig. 6. Inside of a right valve of another specimen
Pirten DenSURE Nj; SP e cwmei s s cs s, 59 wevisiams
Fig. 7. Inside of a left valve
Fig. 8. Same, enlarged
Fiz. 9. Inside of a right valve
Fig. 10. Same¢, enlarged, showing crura along the hinge line
and peetinidial teeth
Figs. 11, 12, 13. Shells showing surface ornamentation (X2}



Plate 1.




PLATE 1II

Page

Neithea irregularis (BOeSE) ... ... .iirnereinnnnnnenns 13

Fig. 1. Right valve (X2)

Fig. 2. Left valve (X2)
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Fig. 1. Right valve (X2)
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Fig. 3. Anterior view of the same
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