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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-
ment.

Sam Houston

Cultivated mind is the guardian
genius of Democracy, and while guided
and controlled by virtue, the noblest
attribute of man. It is the only dictator
that freemen acknowledge, and the
only security which freemen desire.

Mirabeau B. Lamar
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ERRATA
In Table 2 and in Table 5, Part 2 (in pocket), the name Cerithium simpsonensis should read
Cerithium simpsonense.

In Table 3 and in Table 5, Part 1 (in pocket), the name Micraster (Plesiaster) americana
should read Micraster (Plesiaster) americanus.

In Table 4 and in Table 5, Part 2 (in pocket), the name Ringicula culbertsoni should read
Ringicula culbersoni.
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An unusually large specimen of Baculites Clasitnrmis Stephenson from the Nacatoch sand
near Kaufman, shown with its collector, Dr. T W, Stanton.
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THE LARGER INVERTEBRATE FOSSILS OF THE NAVARRO GROUP OF TEXAS
LLOYD WILLIAM STEPHENSON

INTRODUCTION

The project to monograph the fossils of
the Navarro group of Texas had its incep-
" tion in April, 1928, when Dr. E. H. Sel-
lards, then the Associate Director of the
Bureau of Economic Geology of The Uni-
versity of Texas, asked me informally to
undertake the preparation of a treatise on
this subject. The terms of a formal agree-
ment subsequently entered into provided
that I should prepare a monograph, under
ihe auspices of the United States Geological
Survey, to be entitled, “The larger in-
vertebrate fossils of the Navarro group of
Texas,” and that the Federal Survey should
transmit the completed manuscript to
Doctor Sellards for publication under the
auspices of the Bureau of Economic Geol-
ogy.

Work was begun on the monograph in
the summer of 1928 and the routine of
handling, identifying and describing the
fossils, assembling the synonymies of pre-
viously described species, selecting the
types and other specimens to be illustrated,
preparing the plates, writing the introduc-
tory and general matter, and reading the
typed manuscript and the printer’s proof,
was carried on at such times as other
official duties permitted; considerably less
than half of the working time elapsed
since the beginning of the project was
given to its furtherance, a fact that ex-
plains the seemingly long time required
for its completion.®

At the time the project was begun, the
Navarro was classed as a formation, but
later the unit was found to be divisible
into four parts, each of the rank of forma-
tion, and the name Navarro was raised to
the rank of group. The parts were named,
in ascending order, Neylandville marl,
Nacatoch sand, Corsicana marl, and Kemp
clay. The present treatise includes these
formations in its scope, but does not in-
clude the Escondido formation of the Rio
Grande region, which since 1935 has been
considered a unit of the Navarro group.
The Escondido, though known to be of
upper Navarro (Kemp) age, carries a
facies fauna many elements of which are
unlike the fauna of the Kemp clay. At

*Aid in completing this publication has been received from
The University of Texas Research Institute funds.

the time the Escondido was accepted as a
formational unit of the Navarro group the
preparation of the monograph was well
advanced, and to have added the Escondido
fauna would have materially increased the
already large size of the work and would
have unduly delayed its publication.

The groups of invertebrate organisms
included in the scope of this monograph
are Porifera (sponges), Vermes (worms),
Fchinodermata (echinoids and one cri-
noid), and Mollusca (bivalves, toothshells,
univalves, and chambered shells).

In a study covering as numerous and
varied forms of life as are contained in
the sediments of the Navarro group, many
genera and species of which are imper-
fectly preserved and meagerly represented,
an author obviously can not treat his sub-
ject as critically and thoroughly as he
would were he dealing with only one
family, or a few closely related families,
represented by an abundance of material.
Nevertheless a serious attempt has been
made to place the species in their proper
genera, and new genera have been erected
to hold those species not assignable to
previously deaum { genera.

The bulk of the colleciions studied
were those bearing the collection numbers
of the United States Geological Survey and
the catalogue numbers of the United States
National Museum; to these were added
important collections furnished by the
Bureau of Economic Geology of The Uni-
versity of Texas. Among the personnel
of the Bureau to whom I am indebted for
fossil material, or for other courtesies and
favors, are the present Director, Dr. E. H.
Sellards, Prof. F. B. Plummer and Mrs.
Plummer, Drs. W. S. ‘Adkins and H. B.
Stenzel, and Miss Gene Ross; particular
mention should be made of collections
cbtained by Doctor Sellards in Bexar
County, and by Miss Ross in Navarro
County.

Such measure of success as may have
attended my endeavor to make this treatise
authoritative must be attributed in no
small part to contemporaries, who have
collaborated generously in matters pertain-
ing to the identification, the taxonomy, the
nomenclature, and the stratlgraphlc sig-
nificance of the fossil organisms under
investigation. Among the persons who




6 The University of Texas Publication No. 4101

have thus been especially helpful are
Doctors T. W. Stanton, J. B. Reeside. Jr.,
Ralph B. Stewart. Julia Gardner. W. P.
Woodring, Lloyd G. Henbest, Rowland W.
Brown, Arthur G. Cooper, and the late W.
C. Mansfield, and Mr. F. Stearns MacNeil.

Dr. Paud Bartsch, Curator of Mollusks
and Cenozoic Invertebrates of the National
Museum, has placed at my disposal the
extensive collections of the Museum for
comparison with the Navarro forms, and
has also made available the fine library
of the late Dr. Wi H. Dall; Dr. Harald
A. Rehder, Assistant Curator of the Divi-
sion of Mollusks. has given generously of
his time in helping me to find some of the
rare hooks in this library, in which certain
of the earlier genera were described.

Many of the Navarro species are iden-
tical with, or closely related to. Upper
Cretaceous species deseribed by earlier
American paleontologists. including 3. G.
Morton, ‘I A. Conrad, W. M. Gabl. R. P.
Whittield. Stuart Weller. and others. The
principal depository of the types of these
species is the Academy of Natural Seiences
of Philadelphia. Two visits were made to
the Academy to compare the Texas shells
with these types, and 1 gratefully acknowl-
cdge the many coudesies exlended to me
iy the oflicials and custodians of the col-
lections, especially by Dr. Ho AL Pilsbry,
Dr. B. F. Howell. and Miss Anne Harbison,
Others of the tyvpes are kept in the State
Museum at Trenton, N. J., the American
Museum of Natural History, New York
City. and the Field and Walker Museums,
Chicago: to the officials ol these institu-
tions. [ am also erateful for the opportu-
nily to stady these types,

An important factor in the success of
an undertaking of this sort is the tech-
nical assistance one receives in mallers
relating to presentation.  The major por-
tion of the manuscript was typed by Miss
Nell 1. Bowen of the secretarial stafl of
tie Geological Survey, who also gave
painstaking attention to the checking of
collection numbers, the securing of uni-
formity and consistency in punctuation,
the form of citations, and the wording of
locality descriptions, and to many other
details.  Most of the specimens sclected
for illustration were photographed by Mr.
N\. W. Shupe. and retouching was done by
Miss Frances Wieser, both of the Federal

Survey.  Valuable assistance in the prep-
aration of the illustrations and the tables
of range and distribuwtion was rendered
In the following personnel of the Geolog-
ieal - Survey: Miss Mary  F. Bughee.
Fditor; Mr, G, W. Stose. Map Editor; Mr.

C. Ao Weckerly, Chiel Hlustrator: M.
. J. Burrows. Chiel Eneraver; and the

ellicient members of their staffs.

The Navarro group contains an abun-
dance of fossil marine organisms. The
tucleus ol the fossil material on which
the present work is based is a collection
from the Nacatoch sand made by Dr.
Charles AL White and Mr. C. B. Bovle
more then fifty vears ago (Oct. 18671, on
Postoak Creek at the north edge of Corsi-
cana. Navarro County. Three years later
18901 Dro T W, Stanton made extensiyve
collections from the Nacatoch sand iu the
vicinity - of  Corsicana and  Chatfield.
Mavarro - County. and  near  Kaulman,
Kaufnian County. and from the Kemp clay
in Travis County. During subsequent
years additions to these carly collections
were made (rom tine (o time by others as
ndicated in the detailed locality descrip-
ticns.  Donations received included col-
lections Trom several localities in Hunt
County. presented by Mre. and Mrs. D, A.
Saunders: one laree ammonite, here named
Larapachydiscus scotti, (rom the Nacatoch
sand in Navarro County, presented by Dy,
Gavle Scottz a fine piece of richly fossil-
iferous =andstone from the Nacatoch sand
in- Hunt County. presented by Mr. F. B.
Plammer: and a laree nawtiloid. Eugre-
vhoceras  planoventer  Stephenson,  from
the Nacatoch sand in Navarro County. pre-
seated by Mr. W. AL Bramlette. ’

The  classification,  distribution,  and
rimge of the fossils are discussed on lol-
lowing pages. The distribution and range
are also given in tabular form (tables 1
to 61. The fossils are sy <lematically  de-
seribed andillustrated in o subsequent
scction. The places at which the fossils
were collected are shown in a series of
small maps, figures 3 to 10.

CLASSIFICATION OF THE NAVARRO
GROUP
The historical development of the no-

menclature of the Navarro group and its
stibdivisions was briefly outlined by Ad-
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kins in 1933.! Shumard? in 1861 applied
the name Navarro rather loosely to fossil-
iferous beds in Navarro County. He said:
“The fossils from Navarro come from an
- interesting series of beds not hitherto rec-
ognized in Texas. Most of them were
obtained from septariae imbedded in blue
and gray arenaceous clays.” Although
Shumard made several references to the
Navarro beds he apparently had no in-
tention of formally proposing Navarro as
the name of a geologic unit, for in no less
than 16 of the Navarro County locality
descriptions he ascribes the source of the
fossils to the Ripley group, to which unit
he obviously intended to refer the fossil-
iferous beds in Navarro County.

Navarro was first formally introduced
as a unit name by Hill® in 1887; in a
tabular classification of the Cretaceous
sediments of east-central Texas he applied
the name Navarro beds to all the strata
intervening between the “Dallas limestone”
(= Austin chalk) below and the basal
Tertiary above; the Navarro unit therefore
included the Exogyra ponderosa marl
(= Taylor marl). '

In 1892 Hill* gave to the Exogyra pon-
derosa marl the geographic name Taylor
marl, thus by inference restricting the
Navarro to the Cretaceous beds above that
zone, which, however, he called the “Up-
permost or Glauconitic Division.” Hill in
19015 applied the name Navarro forma-
tion to the strata lying between the Taylor
formation (= Exogyra ponderosa marl)
below and the Eocene (= Paleocene ac-
cording to present classification) strata
above, thus definitely restricting the name
Navarro to the unit now known as the Na-
varro group. In the same publication the
names Corsicana beds and Kemp clay beds

1Adkins, W. S., The Mesozoic systems in Texas: Univ.
Texas Bull. 3232, Geology of Texas, vol. 1 (Stratigraphy),
pp. 480-481, 516, 1933.

2Shumard, B. F., Descritions of new Cretaceous fossils
from Texas: Boston Soc. Nat. Hist. Proc., vol. 8, pp.
188-205, 1861.

3Hill, R. T., The Texas section of the American
Cretaceous: Am. Jour. Sci., 3d ser., vol. 33, p. 298, 1887.
See also White, C. A., Acad. Nat. Sci. Philadelphia Proc.,
vol. 39, p. 40, 1887,

4Hill, R. T., Artesian investigations, final report, pt.
3, pp. 73-74, 52d Congr., 1st sess., Ex. Doc. 41, pt. 3, 1892.

5Hill, R. T., Geography and geology of the Black and
Grand prairies, Texas: U. S. Geol. Survey 2lst Ann. Rept.,
pt. 7, pp. 338-345, 1901.

were proposed as subdivisions of the
Navarro formation in the area between
North Sulphur River in Delta County, and
Brazos River in Falls County. The strat-
igraphic limits of these units were not
prrecisely defined, but the geographic dis-
tribution given for the Corsicana beds
indicates that this unit included in its up-
per part the Corsicana marl (restricted) of
the present report. Presumably the Kemp
clay beds included the remainder of the
Navarro to the base of the overlying Mid-
way group of the Paleocene. The present
usage of Kemp seems therefore to conform
approximately to Hill’s original usage.

The belt of ountcrop of the Navarro
group in Texas is shown in figure 1.

The principal subdivisions of the Upper
Cretaceous or Gulf series now recognized
in east-central Texas are graphically
shown in figure 2.

The four subdivisions of the Navarro
group in east-central Texas, indicated
above, were suggested by me in a note
quoted by Adkins (1933),° and these
names were adopted by the United States
Geological Survey for the cobperative geo-
logic map of Texas published in 1937,
and for the Cretaceous correlation chart
prepared by geologists of the United States
Geological Survey, under the auspices of
the National Research Council, in 1941.7
The name Nacatoch sand was first used by
A. C. Veatch in 1905% for a marine sand
formation in southwestern Arkansas, and
the Nacatoch sand of Texas is the equiva-
lent of the Arkansas unit.

From Bexar County westward the Na-
varro group is represented only by the
Escondido formation, a unit which, though
of the age of the Kemp clay, nevertheless
possesses certain distinctive lithologic and
faunal characteristics. The fauna of the
Escondido is not included in the scope of
the present monograph.

80p. cit., p. 516,

7Stephenson, L. W., King, P. B., Monroe, W. H., and
Imlay, R. W., Correlation of the outcropping Cretaceous
formations of the Atlantic and Gulf Coastal Plain and Trans-
Pecos Texas: Bull. Geol. Soc. Amer. (in press).

8Veatch, A. C., The underground waters of northern
Louisiana and southern Arkansas:
Bull. 1, pp. 84, 85, 87-88, 1905, [Underground waters of]
Lou'siana and southern Arkamsas: U, S. Geol,
Water-Supply Paper 114, pp. 180, 183, 1905.

Louisiana Geol. Survey

Survey
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Fig. 1. Map showing the helt of outerop of the Navarro group in Texas, and index map

showing the location of areas covered by a series of small maps (figures 3 to 10) on which are
plotted the localities at which the fossils treated in this report were obtained.

GENERAL FEATURES OF THE GROUP

< escape disturbance by wave action. The
materials consist mainly of massive or

The sediments composing th.e Navarro ]y feebly bedded marls, chalky marls,
group were deposiled in marine walers  (Jays, and sands, with subordinate in-
probably not exceeding 100 fathoms in  durated, concrelionary masses or layers
depth, but for the most part deep enough cemented with calcium carbonate; cross
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bedding has been observed in some of the
sand beds and in places the broken con-
dition of the fossil shells indicates thal
locally the sediments were laid down in
the zone of active wave action. Bentonite
forms a minor, though well distributed,
part of the group. The aggregate thick-
ness of these sediments is estimated 1o
range from 550 to 750 feet or more.

The group appears in surface outcrops
in Texas in a belt 1 to 23 miles wide
(figure 1) extending from Red River val-
ley in Bowie County in the northeast,
westward to Hunt County, thence south-
ward and southwestward to Rio Grande
valley in Maverick Countv. The belt is
in general gently rolling, becoming mod-
crately hilly only where underlain by the
relatively more resistant sandy facies of
the group, and in the breaks of the larger
sireams crossing the belt.  Most of the
area is under cultivation. The belt is ex-
ceptionally wide in Hunt County and in
Maverick County, due to the flattening out
of the strata composing the group in those
areas; elsewhere the belt is much narrower,
deereasing in places to a mile or less, as
in Bexar County and in southern Uvalde
County, where the section is partly, and
in places completely, cut out by faulting.
In east-central Texas the belt forms the
eastern part of the physiographic division
known as the Black Prairies,

The marls, clays, and sands composing
the group weather to gray and black soils
and subsoils that blanket and effectually
conceal the true nature of the formations,
except in fresh exposures afforded by the
banks and bluffs of streams, gullies and
bald spots in the fields, and artificial ex-
cavations such as road and railroad cuts
and ditches. Because of this covering of
weathered materials the differentiation and
napping of the formations of the group
has been a slow, laborious process, requir-
ing long continued search for such ex-
posures of the strata as are available for
study.

The five formations of the group in-
dicated on a previous page have been satis-
factorily differentiated and mapped, not
in detail, but in a somewhat generalized
fashion (geologic map, 1937), from
Hunt County to the Rio Grande in Mav-
erick County; from Hunt County eastward

§ East-central
% Texas

ud

-
3e €, > | Wills Point
cliow gg formation
:3... 33 o
Jop= b Kincaid
f}g ormation

S SR e
K lay @

. & empclay
g 2

£ 5 2

‘L_’ o Corsicana marl &
+ L

g ¢ [Nacatoch sand €
@ %

> @

| Z | Neylandville
marl

b P i

(Upper part)

| Pecan Gap |

ghalk member |
Wolfe City

sand member

e e e ]

Campanian
Taylor mart

(Lower par{')

Austin chalk

Upper Cretaceous (Gulf) series

Eag{ev Ford shale

Woodbfne 5and .

i : Coniac- y
Cenomamanj Turonian l o Liartl

@-105 species and varieties
b- 98 species and varieties
¢-245 species and varieties
d-100 species and varieties

Fig. 2. Generalized section showing the posi-
tion of the Navarro group in the Upper Creta-
ceons (Gulf) series, in east-central Texas, and
the relation of the group to the overlying Paleo-
cene series.
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to Bowie County the different formations
of the group have been recognized in scat-
tered outcrops, but their distribution has
been inadequately determined, and the
undifferentiated group as a whole is repre-
sented on the map. Throughout the area
of the group in Texas the mapping of the
finer details of the boundaries and the
recognition and tracing of individual beds
and fossil zones within the formations,
still remains to be done. The fossils are
not uniformly distributed throughout the

The University of Texas Publication No. 4101

group, some parts of each of the forma-
tions being barren, or nearly so, of the
remains of macroscopic organisms; in
some layers, lensecs, and concretionary
masses these larger fossils are present in
greater or less abundance. Because of
the inadequacy of the field work it has
not been possible to indicate the exact
zonal position of many of the individual
fossil collections, but so far as possible
the distance of each lot above the base or
helow the top of the containing formation

T Tertiary
Kn Navarro group
Kta Taylor marl

=

Fig. 3. Map showing fossil localities of the Navarro group in Bowie and Red River counties.
Collection numbers of the United States Geological Survey are placed adjacent to the locality

symbol (X).

W Yorss Sulos L - ? 1
x N L. o ]
s : n 5
AN 4 o
A ¢ 5 NG Ju
N \ >
LakeC k o
N Kta ake Cree Bicer &
Enloe § a
L 14083 - o
‘3; ‘(,&' 14084 Co Y, mo
% HDELTA COUNTY Y I &
40647~ 7510 Kn o
5318 4-&514063 *®Charleston -
S o g
i~ =
/A ~Ces ol = - |)2(93|
Kn COOPER P i, S R 5322 o
, COUNYyYy %
Y, x5321 r 3
Klondike e A N — 0
X\ 2930 — =~ Sulphur Bluff
0
— Y e -~ 1 =
4 = £
T D
y ” T Tertiary |z
o 0 — : . Kn Navarro group ;i
T K 5 « Birthright Kta Taylor marl lu'

Fig. 4. Map showing fossil localities of the Navarro group in Franklin, Hopking, and Delta
counties, Collection numbers of the United States Geological Survey are placed adjacent to the

jjgffl}lily symbol (X).
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is stated. The possibility of differentiat-
ing zones within the formations is recog-
nized. The places at which the fossils
were collected are shown on a series of
small maps, figures 3 to 10; figure 1
{p. 8) is an index map showing the geo-
graphic position of the arcas covered by
these maps, with respect to the belt of
outcrop of the group. The numbers given
on the maps are the collection numbers
of the Uniled States Geological Survey,
except as otherwisc indicated.

Groups of invertebrate organisms not

Foraminifera, Ostracoda, Bryozoa, Coelen-
terata (corals), and Arthropoda (crusta.
ceans, etc.).

Nine species of corals from the Navarro
eroup are described (or redescribed) by
Wells.” They are: Trochocyathus wool-
mani  Vaughan, from the Neylandville
marl 2% miles north of Corbet, Navarro
County (U.S.G.S.coll. 16170}, and 3%

miles west-northwest of Corsicana (U.S.

"Wells, Johu W.,
and  Guli Coastal  Plaing  and
United  States: Bull. Am,

Corals of the Cretaceous of the Atlantic
Interior  of the
18, no, 67,

Western
Palcontology, vol.

included in the scope of this work are 20 pp. (ol pp. 83-288), 16 pls., 1933,
96"
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Fig. 5. Map showing fossil localities of the Navarro group in Hunt,

counties,

Collin, and Rockwall

Numbers adjacent to the locality symbol (X) are the collection numbers of the United

States Geological Survey except as otherwise indicated.
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Pralrle Hill,

Fossils from well
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G.S.coll. 16166); Siderastrea cretacea
(Bolsche), from the Nevlandville marl 10
miles north of Cameron, Milam County
(U.S.G.S.coll. 13804); Caryophyllia ste-
phensoni Wells, from the Nacatoch sand
3/5 to 4’5 mile northeast of Chatfield,
Navarro County (U.S.G.S.coll. 7572,
from the base of the Kemp clay 3 miles
southwest of Thrall, Williamson County
(U.S.G.S.coll. 15537, tyvpe locality), and
from the Kemp clay 4 miles southeast of

The University of Texas Publication No. 4101

Zorn, Guadalupe County (10877); Micra-
bacia hilgardi occidentalis Wells, from the
Nacatoch sand at the north edge of Corsi-
cana, Navarro County (U.S.G.S.coll. 518,
type locality), and from 3/5 mile west of
Kaufman (U.S.G.S.coll. 14103); Micra-
bacia mineolensis Stephenson, from the
Nacatoch sand | 1/5 miles northeast of
Quinlan, Hunt County (U.S.G.S.coll.
16171). from the Corsicana marl 214 miles
west of old Garfield, Travis County (U.S.
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Fig. 8. Map showing fossil localities of the Navarro group in Milam and Williamson counties,
Collection numbers of the United States Geological Suivey are placed adjacent to the locality

symbol (X).
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G.S.coll. 15532), and from the Kemp clay
314 miles northwest of Bazette. Navarro
County (U.S.G.S.coll. 12922) ; Micrabacia
navarroensis Wells, from the upper part of
the Kemp clay 6 miles north of Lockhart,
Caldwell County (U.S.G.S.coll. 13777,

type locality) : Dasmosmilia reesidei Wells,

15

group near Terrell, Kaufman County (U.S.
N.M. no. 19106, type locality); Steri-
phonotrochus? manorensis Wells, {rom the
Kemp clay (Cucullaea bed) 2 2/5 miles
southeast of Manor, Travis County (lype
locality).

In the Arthropoda Rathbun'® has re-

from the Corsicana marl 1 1 3 miles north
of McQueeney. Guadalupe County (L.S.

corded 1 species of crustaceans from the

o ==, . e . Ratl bua. Mary J.. Fossil Crnstacea of the Atlantic and
G.S.coll. 15521, Lype locality) : I]uulm- Gl Cosstdl Dliine Gedl, Sic, Amérs Spoelal Papess
astraea discoidea White, from the Navarro — No. 2. 160 pp. 26 pls., 1935,
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Fig. 9. Map showing fossil localitics of the Navarro gronp in Travis, Caldwell, and Guadalupe
(in part) counties. Numbers adjacent to the locality symbol (X) ace the collection numbers of
the United States Geological Survey except as otherwise indicated,
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Navarro group, as follows: Dakoticancer
overana australis Rathbun. from the Corsi-
ana marl 6 miles cast of Castroville, in
Bexar  County (U.S.G.S.coll. 16156) ;
Notosceles bournei Rathbun, from the
Kemp clay near Elgin, Bastrop County;
Ophthalmoplax stephensoni Rathbun, from
the Escondido formation, southern Mav-
erick County (Univ. Texas K512); Pal-
aega williamsonensis Rathbun, from the
Kemp clay 214 miles southwest of Thrall,
Williamson County (type locality).

Aside [rom shark teeth, which are fairly
common, verlebrale remains are rare and
widely scattered in the Navarro group.
They include teeth. scales, and otoliths of
fish, and vertebrae and [ragments of other
bones of swimming reptiles, such as mos-
asaurs and plesiosaurs; these have not been
svstematically studied.

The figures given on following pages
for the range and distribution of genera
and species should bhe regarded as tenta-
tive and subject lo revision from time to
time as additional collections throw new
light on these subjects. Tt is believed.
however. that the collections already made
are sufficient to show the general order of
the range relationships. and that those
species that may be found to have a greater
range than previously supposed, will bhe
offset in part at least by the finding of new
species of restricted range.  1urthermore,
certain changes could be made in the nu-
merical range relationships by slightly
different classificatory treatment of the
organisms.  For example, by treating the
subgenera  Camptonectes, Syncyclonema,
Neithea, and Radiopecten in the family
Pectinidae and Granocardium, Pachycar-
dium, and Ethmocardium in the family
Cardiidae. as gencra, seven are added to
the list of Navarro gencra that do not
range upward into the Tertiary.

NEYLANDVILLE MARL
DeriNrrion

The Neylandville marl consists of 150
to 300 feel of gray sandy, calcareous clay
or marl that rests unconformably upon the
Taylor marl, and is conformably(?) over-
lain by the Nacatoch sand. The formation
has been traced in a narrow belt of out-
crop from the type locality near Neyland-
ville in Hunt County, southward through

Kaufman, Navarro, Limestone and Falls
counties, to the vicinity of Buckholtz in
Milam County. south of which it is over-
lapped and concealed by the transgressing
Corsicana marl. The base of the forma-
tion is marked by a sandy, glauconitie bed
containing scattered phosphatic nodules
and phosphatic internal molds of fossils,
mainly mollusks.  Bentonite forms a sub-
ordinate part of the group.

As seen at a few favorable localities the
unconformity at the base of the formation
is sharp, gently undulating, and more or
less irregular in detail. It probably docs
not represent a relatively long period of
geologic time.  The contact of the forma-
tion with the overlying Nacatoch sand has
not heen scen clearly exposed but at one
small poor exposure in a road ditch 3%
miles north by west of Cash, a mile west
of Highway 31, Hunt County, a 6-inch hed
of soft sandstone, resting upon sandy marl
containing Exogyra cancellata Stephenson,
is belicved to mark the contact. No del-
inite evidence of an unconformity was ob-
served.

The formation is more or less [ossil-
iferous in its different parts and is partic-
vlarly characterized by the shells of
Exogyra cancellata Stephenson and Anomia
tellinoides Morton. The formation marks
the lower limit of the range of Exogyra
costata and the upper limit of the range
of the ammonite genus Placenticeras, large
specimens of which. Dbelonging to the
species P. meeki Bohm, are present in a
zone well above the base. In Navarro
County the formation contains soft, richly
fossiliferous concretions of calcium car-
bonate, which have yiclded a varied fauna,
mainly of pelecypods, gastropods, and
ammonites, many species of which are not
known outside of this {ormation, and some
of which will doubtless prove to be re-
stricted in range to this unit.

ANALYSIS oF THE FAuNa

The Neylandville fauna (table 1, in
pocket) includes 102 named species and
varieties of invertebhrates, including 1
species of Vermes, 1 of Echinodermata,
and 100 species and varieties of Mollusca.
Of the Mollusca, 43 are Pelecypoda, 3 are
Scaphopoda, 38 are Gastropoda, and 16
are Cephalopoda. In addition to the
named forms therc arec 30 or morc forms
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listed as unidentified species; these are dis-
vegarded in the further consideration of
the fauna.

The one species of Vermes, Serpula cre-
tacea (Conrad), is long ranging in Upper
Cretaceous marine strata younger than the
Austin chalk.

The one species of Echinodermata,
Hemiaster benhurensis. is recorded only
from one locality in the Nevlandville marl,
and from one locality in the lower part
of the overlying Nacatoch sand.

Of the 100 species and varieties of Mol-
lusca. 56 are described as new species and
8 as new varieties, making a total of 64
new forms. In the further analysis of the
fauna the varieties will be counted as
species.

Of the 64 new forms, 37 as now known
are restricled to the Neylandville; 27, one
questionably, range upward into the Naca-
toch sand. and of the 27, 3 range upward
into the Corsicana marl; 3, one question-
ably, into the Kemp clay; and 2 range
downward into Taylor marl equivalents.
Two of the new species that range upward
into the Nacatoch are present also in the
Nacatoch sand of Arkansas: these are
Parapachydiscus arkansanus and Scaphites
rugosus; one species, Baculites claviformis,
occurs in the Coon Creek tongue of the
Ripley formation in Tennessee. The range
of these new forms indicates a close faunal
relationship with the Nacatoch sand.

The number of the new forms that will
eventually prove of value as index fossils
is problematical, but doubtless some of
them will he found to he definitely re-
stricted to the Neylandville and to beds
of Neylandville age. Some are unique
forms not closely related to previously
known Upper Cretaccous genera and
species in the Coastal Plain.  Such are the
gastropod Tundora tuberculata, the am-
monite Anaklinoceras reflexum. and the 3
species and 1 variety of the ammonite
genus Axonoceras.

Of the 36 previously named species, 20
are stratigraphically long-ranging in Texas
or elsewhere in the Atlantic and Gulf
Coastal Plain, and practically all of them
are geographically wide ranging in the
same region.  Of the 20, 19 may be con-
sidered diagnostic of the Upper Cretaceous

beds younger than the Eagle Ford shale,
and one, Gryphaeostrea vomer, ranges up-
ward through the Paleocene and well into
the Eocenc.

Of the 16 remaining previously named
species that are not known to he long-
ranging, the following 6 range upward
into, but not above, the Nacatoch sand:
Inoceramus vanuxemi (also in Pierre shale
of Western Interior). Lucina parvilineata,
Creonella triplicata, Sargana stantoni, Sol-
enoceras texanum, and Helioceras navar-
roense. Three of the 16 species, Exogyra
costata, Cadulus obnutus, and Acmaea oc-
cidentalis, range throughout the Navarro
group; the last named was originally de-
scribed from the upper part of the Pierre
shale of the Western Interior. Of the 16,
Placenticeras meeki and P. intercalare have
the upper limit of their stratigraphic range
in Texas in the Neylandville marl; in the
Western Interior these two species do not
range above the Pierre shale. Exogyra
cancellata (typical) and Anomia telli-
noides are common in the Nevlandville
marl, and in beds of that age throughout
the Atlantic and Gulf Coastal Plain; they
are therefore exceptionally valuable index
fossils.  FEulima clara and Caveola acuta
are known only from the Neylandville in
Texas and from the Coon Creek tongue of
the Ripley formation in Tennessee; the
Coon Creek is of upper Neylandville age.
Dentalium pauperculum is restricted to
the Nevlandville in Texas, but is recorded
in the Western Interior from the strati-
graphically higher Fox Hills sandstone and
Cannonball marine member of the Lance
formation.  Since 9 of the 16 species
range upward into or through the Naca-
toch these previously described species
agree with the new species in indicating
that the Neylandville fauna is closely re-
lated to that of the Nacatoch.

Combining the new and previously de-
scribed forms, 41 forms are in Texas re-
stricted to the Neylandville and beds of
Neylandville age; of these 37 have not
been recorded outside of Texas; 4 occur
in beds of Neylandville age outside of
Texas as indicated below:

Exogyra cancellata. throughont Coastal Plain
in E. cancelluta zone.

Anomia tellinoides. throughout Coastal 1lain
in E. cancellata zone.
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Eulima clara. Coon Creek tongue of Ripley
formation, Tenn.

Careola acuta. Coon Creek tongue of Ripley
formation, Tenn.

Excluding the long-ranging species from
consideration, at least 33 of the new and
previously deseribed Neylandville species
range upward into the overlying Nacatoch
sund, whereas only 5 or 6 range downward
into the Taylor marl. The evidence, there-
fore, based on the macroscopic forms,
would seem to bhe strongly in favor of
classifying the Nevlandville marl with the
Navarro group rather than with the Taylor
marl.

CORRELATION

The Neylandville marl lies unconform-
ably upon the Tavlor marl. The top of
the Taylor marks the upper limit of the
zone of Exogyra ponderosa (sensu lato),
which has been traced throughout the
length of the Atlantic and Gulf Coastal
Plain.  In the Neylandville the large
Exogyras are represented by E. costata and
E. cancellata. The fact that small non-
typical Exogyra shells with regular costae
are occasionally found at lower strati-
graphic positions in beds of Taylor age
does not detract from the usefulness of E.
costata as an index fossil, for the species
appears first in typical form in the Ney-
landville and beds of Neylandville age,
and ranges upward to the top of the Upper
Cretaceous scries.  The Navarro group and
beds of Navarro age elsewhere in the
Atlantic and Gulf Coastal Plain have long
been known as the Exogyra costata zone.
The Neylandville marl forms the lower
part of the E. costata zone.

Correlation of the Neylandville marl
with Upper Cretaccous sediments in other
“parts of the Coastal Plain has been made
mainly on the evidence afforde