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| THE MOLLUSCAN MACROFAUNA OF THE REKLAW FORMATION, MARQUEZ MEMBER 
| (EOCENE: LOWER CLAIBORNIAN), IN TEXAS 

CHRISTOPHER L. GARVIE 

10107 Old Orchard Ct. 

Skokie, Illinois 60076 USA! 

ABSTRACT 

An abundant and well-preserved molluscan fauna from the Marquez Shale Member of the Reklaw Formation in East and 
| Central Texas contains more than 188 species of molluscs, of which 123 are referred to new species, 6 to new subspecies, and 
| 38 can ђе referred to previously described forms. A further 16 can only be generically assigned. Four new genera, and two new 

subgenera are defined. The majority of specimens came from two localities, Joe Taylor Branch of Two Mile Creek in Milam 
County, and Ridge Creek in Bastrop County. Two suites of specimens from the Texas Memorial Museum and the Philadelphia 
Academy of Natural Sciences respectively were also examined, as labels indicated a Reklaw age. Both of these suites were 
collected in the 1890's, and although possibly collected in the Reklaw formation, it is believed they are more likely to have 

| come from the Queen City or Weches formations; they are also treated in the text. The character of the deposits and the conditions 

under which the associated fauna of corals, bryozoans, vermes and vertebrate remains is found, suggest a near shore, open marine 

| environment. The fauna is a mixture of lagoonal elements, some with signs of wear, an open sea, near-shore component, and a 

| very well-preserved, size-sorted marine component from deeper water. A few brackish water species and one possible fluviatile 

| species could indicate the proximity of estuarine conditions. Most of the new species and genera were found in several exposures 
in Joe Taylor Branch of Two Mile Creek. Many of these localities were not previously known to be fossiliferous. The stratigraphy 
of several sections is described on Joe Taylor Branch, All previously described fossiliferous localities of the Marquez Shale 
Member of the Reklaw Formation were revisited, and collections made if possible. 

The following new genera and subgenera are proposed: Bivalvia: Tenuimactra; Gastropoda: Pseudometula, Trimalaxis, Hastula 
| (Bulbihastula), Surculoma (Volutapex), Eocythara. The following new species and subspecies are proposed: Scaphopoda: Den- 

talium (Antalis) palmerae, Fustiaria (Episiphon) aciculata, Cadulus bisissura; Bivalvia: Nucula cochlear, Nuculana (Jupiteria) 
| turgeo, Nuculana (Saccella) demissa, Litorhadia milamensis, Litorhadia undulata, Litorhadia valdefragilis, Barbatia (Acar) 

| salebrosus, Barbatia (Cucullaearca) reklawensis, Bathyarca claibornica, Pachecoa (Pachecoa) concentrica, Gregariella ridgei, 

| Amusium (Propeamusium) zinguli, Plicatula pustula, Hyotissa offemanae, Anodontia (Eophysema) reklawensis, Chama tayloren- 

| sis, Venericor densata reklawensis, Claibornicardia milamensis, Claibornicardia linguinodifera milamensis, Tenuimactra hodg- 

kinsoni, Eosolen shirleyi, Tellina (Eurytellina?) milamensis, Pitar (Calpitaria) turneri, Caryocorbula marquezensis, Notocorbula 

| marquezensis, Bankia (Lyrodobankia) petalus, Cochlodesma (Cochlodesma) ovalis, Cardiomya? fredsmithi; Gastropoda: Littorina 
| (Prosthenodon) eofasciata, Tubiola gracilis, Solariorbis discoides, Solariorbis conicus, Solariorbis? parsnaticoides, Theodoxus 

domicilium, Mathilda (Echinimathilda?) cribraea, Mathilda (Fimbriatella) iugum, Litiopa texana, Bittium (Bittium) tresquatrum, 

| Bittium (Bittium) ridgei, Glyptozaria americanae, Pseudomalaxis reklawensis, Pseudomalaxis acuta, Architectonica (Stellaxis) 

reklawensis, Architectonica (Patulaxis?) fimbiaea, Architectonica (Granosolarium) aldrichi caterva, Architectonica (Granosolar- 

| ium) geminicostata, Trimalaxis ora, Serpulorbis? multiclavus, Amaea (Scalina) macula, Amaea (Foratiscala) texana, Rugatiscala 

cooperi, Amaurellina plummeri, Natica (Naticarius) brevisulcata, Natica (Carinacca) moffitti, Polinices (Pliconacca) onustus 

| reklawensis, Sinum taylori, Sinum moveum, Postalia americana, Neosimnia scobina, Cypraeorbis bulbus, Phalium (Semicassis) 

| reklawensis, Ficopsis nucleoides, Hexaplex eoa, Mitrella (Clinurella) пипаш, Mitrella (Clinurella) пипа! lineata, Мета elon- 
| gatoides, Pseudometula gradus, Distorsio nucleoides, Colwellia bilineata, Tritiaria nodosa, Antillophos multilineatum, Bucci- 
} nanops ellipticum reklawensis, Bullia altilis harrisi, Fusinus claibornica, Latrius (Polygona) traceyi, Mazzalina conica, Surculites 

lapillus, Clavilithes parvetorbis, Clavilithes? acus, Levifusus? serrae, Cornulina minax dockeryi, Sycostoma texana, Michela 

trabeatoides carinata, Euryochetus punctatum, Ancilla (Olivula) staminea reklawensis, Admetula irregularis, Trigonostoma (Ven- 

trilia) herbae, Trigonostoma (Ventrilia) elegantissima, Trigonostoma (Ventrilia) jonesae, Volvariella milamemsis, Conus (Lith- 

oconus) nocens, Coronia taylori, Hesperiturris nodocarinatus crassus, Hesperiturris? monilis, Hesperiturris? monilis levae, 

| Domingella ridgei, Surculoma imbricata, Pyramimitra (Petrafixa) eocenica, Leptosurcula carinata, Eosurcula moorei reklaw- 

| ensis, Tropisurcula milamensis, Tropisurcula (Eodrillia) planus, Tropisurcula (Eodrillia) grandis, Protosurcula? aurora, Spiro- 

| tropis claibornica, Eocythara texanum, Eocythara lineata, Varicobela filum, Raphitoma (Microsurcula) georgei reklawensis, 

| Raphitoma (Microsurcula) bastropensis, Raphitoma (Microsurcula) iuventae, Hastula milamensis, Hastula (Bulbihastula) am- 

| pulla, Hastula (Bulbihastula) longifera, Mnestia rotunda, Mnestia confusa, Volvulella reklawensis, Retusa (Cylichnina) notata, 

| Semiacteon texanum, Pyramidella (Syrnola) pirum, Pyramidella (Cossmannica) filamentosa, Pyramidella (Cossmannica) tundrae, 

| Pyramidella (Cossmannica) tundrae zigguratum, Odostomia (Doliella?) ova, Turbonilla (Ptycheulimella) meta, Melanella min- 

utissima, Umbraculum tomaculum. Cephalopoda: Belosepia pennae. 

Other proposed changes in taxonomic assignments include: Eodrillia is made a subgenus of Tropisurcula. Pyramimitra is 

i removed from the Mitridae and placed in the Turridae. Cyclostremiscus ахасииз replaces Cyclostremiscus ехасииз. 

" Address for correspondence: Paleontological Research Institution, 1259 Trumansburg Road, Ithaca, NY 14850 USA 



INTRODUCTION 

I was prompted to begin collecting in the Reklaw 
by visiting stop 11 in a guide book by Е Е. Smith 
(1962), and discovering a handful of well-preserved 
molluscs. This led to an investigation of the creekside 
exposures in the shale, from the roadside locality to 
the nearby Brazos River. The Eocene molluscan fauna 
of Texas has been known since Ferdinand Roemer’s 
first discovery of fossils at Stone City Bluff on the 
Brazos River in 1846. Since that time a succession of 
workers, both professional and amateur, have collected 

and described the Texas faunas, particularly in the 
Weches and Cook Mountain formations. 

Unlike Alabama, with its fine Sabinian and Clai- 

bornian Stage faunas, Texas has supposedly few sur- 
face exposures with good marine faunas between the 
Paleocene Midway faunas, monographed by Gardner 
(1933), and the Weches faunas of the lower middle 
Claibornian. A few brief references in the geological 
literature, however, gave reason to believe that such 

exposures exist. In 1980, I had the opportunity to in- 
vestigate the surrounding areas in more detail, and 
some productive exposures were indeed found. Initial 
investigation centered on the Reklaw exposures near 
the Brazos River, and this was later increased to in- 

clude the Reklaw exposures on and near the Colorado 

River. A search through the literature and further field 
work resulted in rediscovery of another locality in 
Rusk County. This report is the result of 12 years of 
intensive collecting in the Marquez Shale Member and 
is the first of a planned series. Later reports will cover 
the Seguin and other more minor faunas. 

The Reklaw Formation consists of two members, 

the upper Marquez Shale member and the lower New- 
by Sand member. Both members weather rapidly, 
probably due to the decomposition of finely dissemi- 
nated pyrite in the glauconitic sandy layers. Exposures 
of both members examined proved to be sparingly fos- 
siliferous, usually with only leached imprints of the 
fauna. A few exceptional exposures in the Marquez 
Member provided the bulk of the specimens collected. 
The Marquez Shale Member has a higher clay and 
glauconite content than the Newby member, and fos- 

sils can be obtained after a flood has scoured the 
creeks, or by excavating. The lower Newby Member 
is also fossiliferous in east Texas, but is very prone to 
leaching due to the high sand content of the strata. 
Surface exposures in the east-central area between the 
Colorado and Brazos Rivers appear unfossiliferous. In 
easternmost Texas, Stenzel (1939) notes a fossiliferous 
layer in the Newby Member composed primarily of a 
subspecies of Venericor densata Gardner and Bowles, 
1939; this area is not treated in this report. Some ad- 
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ditional Reklaw molluscs were also found in the col- 

lections of the United States National Museum, the 

Academy of Natural Sciences of Philadelphia, and the 

Texas Memorial Museum. Few references have pre- 

viously been made to the Reklaw faunas, and then of- 

ten in such terms as “dwarfed faunas”, and “small 

gastropods similar to the Stone City species". In con- 

trast, my work in the Reklaw indicates that it contains 

a diverse and unusually well preserved macrofauna of 

molluscs, corals, bryozoans and fish remains. 

This study is primarily a faunal description, and 45 

such fills a chronological gap in the molluscan fossil 

record of the southern and eastern United States. The 

purpose is to provide a reference for the Reklaw mol- 

luscan faunas, and to stimulate further investigation of 

this neglected formation. All molluscan species are 

treated with the exception of the pteropods that were 

described in Hodgkinson et al. (1992). The limitations 

of time and residence have hampered the study some- 

what, and it is likely that other fossiliferous localities 

in the Reklaw remain to be discovered. The material 

obtained, including many unique specimens, indicates 

the fauna is far more diverse than previously suspect- 
ed, particularly as the present investigation only deals 

with a few exposures clustered around two areas; one 

centered on Joe Taylor Branch Creek in Milam Coun- 

ty, Texas and the second around Ridge Creek in Bas- 
trop County, Texas. The specimens obtained are Ше 

result of at least 100 collecting trips in the period 1980 
to 1992. In addition to surface collecting, bulk samples 

of 20 kg. or more were normally collected on every 

trip from the small lenses of shell material that occur 

relatively frequently. The majority of the taxa, 25 

might be expected, can be assigned with some confi- 

dence to an intermediate evolutionary position be 

tween similar Sabinian and Middle Claibornian forms: 

ACKNOWLEDGMENTS 
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three reviewers, W. D. Allmon, D. T. Dockery, aD“ ^ 
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E. Yancey for their thorough review of the draft; their 

Шапу comments and suggestions have greatly im- 

Proved the manuscript. In addition the extensive col- 

lections and library of the Natural History Museum, 

Ondon were kindly placed at the author's disposal 
While in that country by C. P. Nuttall and J. Cooper. 

he Bayerische Staatsbibliothek in Munich, Germany 

furnished many rare books not found elsewhere. In the 

‘S.A., C. Jones and E. Benamy made the collections 

at the Academy of Natural Sciences in Philadelphia 
Available for study, and P. Hoover placed the Paleon- 

‘ological Research Institution's collections at the au- 

thor’s disposal during several visits there. D. Steere 

Supplied several obscure references at the Smithsonian 

‘stitution Libraries. The author is particularly grateful 

(0 C. р Nuttall and C. Jones for their expertise and 
Advice during the early part of this study as difficulties 

ose, During the long life of this study I have bene- 

Мед from Ше suggestions and help of many others, 

“nd to all of them I am very grateful. The study might 

ауе taken considerably longer without their help. My 

wife Shirley spent many tedious hours checking many 
versions of the manuscript and for her patience and 
endurance I am very grateful. 

HISTORY 

The Reklaw Formation was regarded as being of 
Claibornian age as early as 1889 when Penrose (1889, 
pp. 29-30) described the Colorado River sections from 
Austin to Smithville. The first fossiliferous exposure 
downstream from the Travis County line is Bombshell 
Bluff, an exposure of Reklaw strata which was de- 
scribed as: "consists of thin interstratified layers of 
glauconitic marl, black clay, and dark siliceous sand 
with glauconitic specks, ...". Four miles below this 

first exposure is "Devil's Eye" where Penrose remarks 
on “similar ledges of the same strata". The “Devil's 
Еуе” locality does not appear to exist now, and it is 
believed from the faunal content that this locality 
should now be referred to the Queen City Formation, 

although uppermost Reklaw is possible. This fauna 
shows a greater similarity to the Weches fauna than 
any of the personally collected Reklaw material. The 
first determination of some fossils from this locality 
was made by Heilprin (1891); these were sent to him 

by Penrose from exposures on Devil’s Eye, these were 

identified as: 

Conus sauridens (Conrad, 1833b) 

Pleurotoma Tuomeyi Aldrich, 1886 

Pleurotoma nodocarinata Gabb, 1860d 

Distorsio (Personella) septemdentata (Gabb, 1860d) 

Astarte tellinoides Conrad, 1833c 

Nucula magnifica Conrad, 1833a 

Mitra? sp 

Volulithes petrosus? Conrad, 1833a? 

Xenophora confusa Deshayes, 1832a 

Cytherea Nuttalliopsis Heilprin, 1881 
Cardita tetrica Conrad in Wailes, 1854 

?Limopsis corbuloides Conrad, 1833b 

The other species previously described as occurring 
in the Reklaw Formation are: 

Ancillaria staminea Conrad, 1832b 

Orthoyoldia psammotaea vivianensis (Harris, 1919) 

Venericardia (Venericor) claiboplata Gardner and 

Bowles, 1939 

Cancellaria sp. * 

Latirus aff. L. moorei (Gabb, 1860) * 

Murex sp. * 

Natica sp. * 

Pleurotoma cf. P. texanopsis Harris, 1895a* 

Pleurotoma carlottae Harris, 1899 * 

Sigaretopsis sp. * 
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Turritella n.sp. * 

Turris cf. T. moorei Gabb, 1860 * 

Corals 3 spp. * 

Lirodiscus smithvillensis (Harris, 1895a) 

Athleta petrosa smithi Fisher and Rodda, 1964 

Echinochilus texanum (Harris, 1895a) 

Turritella turneri Plummer, 1933 

Volutocorbis stenzeli Plummer, 1933 

Volvaria gabbiana (Harris, 1895a) 

Xenophora confusa (Deshayes) Heilprin, 1891 

Terebellum sp. (Harris, 1890) 

Katherinella? trigoniata bastropensis (Harris, 1919) 

Venericardia cf. V. densata Conrad, 1845* 

Glycymeris sp. * 

Angulithes elliotti (Stenzel, 1940) 

Aturia turneri Stenzel, 1940 

The species marked with an asterix were identified 

by Е E. Turner, and come from Ше “old Copper pros- 

pect”, Alsobrook land, Pullen Survey, 4 1/2 miles NE 

of Harwood, Caldwell County, Texas, and were de- 

posited in the Bureau of Economic Geology in Austin. 

The lists were compiled from information in Palmer 

and Brann (1965), Sellars et al. (1932), and Heilprin 

(1891). An attempt was made to locate Penrose’s spec- 

imens in the Academy of Natural Sciences in Phila- 

delphia, and also to locate the species identified by 

Turner in the Bureau of Economic Geology collec- 

tions, now transferred to the Texas Memorial Museum, 

but no positive identifications could be made. Whether 

all of the above species even came from the Reklaw 

is questionable. Several specimens now in the Texas 

Memorial Museum, that are identified as coming from 

the Reklaw Formation, and not personally found in the 

present study, were critically examined. These are be- 

lieved to be lowermost Weches Formation or Queen 

City Formation in age. Samples of matrix from within 
the aperture of two gastropods were found to contain 

foraminifera known to occur in the Weches. Whether 

the foraminifera also occur in the Reklaw is not 

known. The distance from the uppermost Reklaw lo- 

cality to the lowermost Weches on the Colorado river 

is only 2.4 km (=1.5 miles), and at the turn of the 

century, the two formations were united within the 

Timber Belt or Sabine River beds (Fisher, 1961), 

which might explain the mixing within the collections. 

Other species whose range includes the Reklaw, but 

have not yet been recognized in the formation are: 

Bonellitia tortiplica? (Conrad, 1865a) 
Bullia altilis subglobosa (Conrad, 1832b) 

Euspira leana (Palmer, 1937) 
Galeodea dubia (Aldrich, 1885) 

Species previously recognized in the Reklaw, or de- 

scribed from another formation and whose stratigraph- 

ic range now includes the Reklaw, are as follows: 

Orthoyoldia psammotaea vivianensis (Harris, 1919) 

Tellina (Arcopagia) trumani, Harris, 1897b 

Mathilda cf. retisculpta aldrichi Palmer, 1937 

Bullia altilis harrisi Palmer, 1928 

Cornulina cf. armigera (Conrad, 1833a) 

Pleurofusia? huppertzi (Harris, 1895a) 

Microdrillia rostratula Casey, 1903 

Falsifusus ottonis (Aldrich,1886) 

Ringicula trapaquara Harris, 1895a 

Pyramidella (Cossmannica) perexilis (Conrad, 1865a) 

Limacina cf. taylori (Curry, 1965) 

Limacina augustana (Gardner, 1951) 

Pseudoliva cf. santander Gardner, 1945 

Athleta petrosa smithi Fisher and Rodda, 1964 

Volutocorbis stenzeli Plummer, 1933 

Stenzel (1953) reported a marine faunule from the 

Newby Member of the Reklaw in Cherokee County; 

which contained fish remains, molluscs, corals, bryo- 

zoa, and a sponge, without specifically identifying the 

fossils. The small pteropod mollusc, Limacina stenzeli 

Garvie in Hodgkinson er al., 1992, mentioned and fig- 

ured by Stenzel (1953, p. 82, fig. 42), and found by 

Stenzel in Cherokee County, is restricted to the Маг 

quez Member. It occurs abundantly in all fossiliferous 

Reklaw sections examined in this report. 

Apart from the molluscs I have also collected 

following fauna from the Marquez Member: 

the 

Corals: 

Turbinola sp. 

Endopachys sp. 

Paracyathus 2 spp. 

Madracis ? sp. 

Bryozoans: 

Lunulites 2 spp. 

Encrusting Bryozoan spp. 

Annelids: 

Surpula sp. 

Arthropoda: 

Carapace fragment of a crab, genus indet. 

Crab claw, genus indet. 

Fish remains: 

Numerous spp. of shark and fish teeth 

Fish vertebrae and bones 

Whale bones 

Since the time of Penrose, very little has been writ- 

ten on the paleontology of the Reklaw. Plu 

(1933) gives a short list of five species from the Co Е 

orado River valley, and a second list of 22 specie? 
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from the dump at the side of the “old Copper pros- 

pect”, cf. locality 1. Some plant species are also listed 
from south Texas. Stephenson (1942, 1944) described 

Ostracoda from the Reklaw in Ridge Creek, Bastrop 

County (cf. localities 2—6). Foraminifera are described 
by Bannahan (1950), Hussey (1951), and Davis 

(1961). Stenzel (1950, 1953), provided extensive geo- 

logic reports on areas with Reklaw deposits, centered 

in the Tyler Basin of East Texas. Professor Е E. Smith 

(oral. commun.) said the late Dr. Е E. Turner of Texas 

A&M University worked on the paleontology of the 

Reklaw. Hodgkinson et al. (1992) described many 

Reklaw pteropods in their monograph of the Eocene 

Pteropods of the Gulf and Atlantic coasts. A site with 

abundant marine macrofossils occurs at a borrow pit 

exposing the Newby Sand Member in Rusk County, 

East Texas (cf, locality 25). 

STRATIGRAPHY 

The Reklaw Formation was first recognized as a dis- 
tinct unit by Wendlandt and Knebel (1929, pp. 1352- 
1355), and was described аз “а basal layer, 20-40’ 

thick, of brown to dark blue, micaceous sandy clay; a 

middle layer, 4-15’ thick, of rather pure clayey glau- 
Conite containing plentiful fossils in the middle; and 

ап upper layer of up to 100’ of brown clay with streaks 
ОГ sand, green-sand, clay and clay-ironstone concre- 
tions", The type locality was given as the railroad cut 
Ш northeastern Nacogdoches County, 3.2 km (=2 
Miles) northeast of the village of Reklaw in Cherokee 
County. Stenzel (1939), in his work in Cherokee 
County, concluded that the lower 6-12 m (=20-40 

feet) of the section graded laterally into, and interfin- 
ered with the Carrizo Formation. The middle 1.2-4.6 

m (—4—15 feet) was named the Newby Sand Member 
аа the upper 30 m (=100 feet) the Marquez Shale 
Member. Sams and Gaskell (1990), and Sams (1991) 

ave examined the sequence stratigraphy of the Rek- 

law, showing the marine transgression occurred in re- 
Petitive stages of relative sea level rise. They also 
Identify deepening marine sediments, culminating in a 
Condensed section of 3—4.6 m (=10-15 feet), that has 
maximum diversity and abundance of foraminifera. 

In south Texas, Trowbridge (1923) named certain 
Clay strata south of Carrizo Springs the “Bigford” and 

Supposed them to be part of the Wilcox Group; near 
àrrizo Springs the Bigford apparently grades into the 

Carrizo. Gardner (1932), raised the Bigford to forma- 

tion rank, separating it from the Carrizo. In recent 

Years the term Bigford has fallen into disuse being 

*ssumed equivalent with the Reklaw. Stephenson 
(1953), in field work in East Texas, notes a ferruginous 

Conglomerate, previously thought to be terrace depos- 

tts, giving evidence for it being possibly the basal bed 

of the Reklaw and overlying a possible eastern exten- 
sion of the Bigford. During the field work fossils were 
found in the conglomeratic bed, and the underlying 
stratum, but were not well enough preserved to fix the 
stratigraphic age as Reklaw. Stephenson did note that 
the fossils appeared to be distinct, but had a general 
similarity to forms and faunas of the lower Claiborne 
Group. I examined the ferruginous conglomerate sam- 
ples deposited at the Smithsonian Institution. A pre- 
vious investigator had made rubber casts from the fos- 
sil molds. I examined these casts and several species 
were found to be specifically identical with species 
described later in this report from the Reklaw. 
Amongst the casts, were two diagnostic species, Tri- 
tiaria nodosa n.sp. and Colwellia bilineata n.sp., both 
so far restricted to the Marquez Shale Member of the 
Reklaw formation. No such wide-ranging conglomer- 
ate bed is mentioned in Sams and Gaskell (1990), al- 
though in Gonzales County Sams (1991, p. 153) de- 
scribed a similar pebble-moulded, hematite-cemented, 

sandstone bed in the Guadalupe River section. 
Elisor (1929) traced the Reklaw into Louisiana and 

placed it below the Sparta Sand and above the Cane 
River Formation, while Hussey (1949), and Guevara 
and Garcia (1972), correlated the Reklaw with the 

lowest part of the Cane River Formation in Louisiana. 
Further east in Mississippi and Alabama the Tallahatta 
Formation is generally regarded as the equivalent of 
the Reklaw and Queen City formations. Gardner 
(1957, pp. 573—578) discussed the lithology and pa- 
leoecology of the Tallahatta formation exposed in Lit- 
tle Stave Creek, Clarke County, Alabama. In the re- 

gion of the Rio Grande, the Reklaw (there regarded as 
equivalent with the Bigford) is approximately 213 m 
(=700 feet) thick, in Bastrop County—73 m (=240 
feet) (Lyth, 1949), in Milam County—59 m (<195 
feet) (Dunlap, 1955), in Robertson County—41 m 
(7133 feet) (Davis, 1961), in Leon County—30 m 

(= 100 feet) (Stenzel, 1953), and in northern Cherokee 

County—27 m (<90 feet) (Stenzel, 1953). Within Mil- 

am County, Dunlap (1955) divided the Marquez Shale 
Member into three lithologic units; a lower crossbed- 
ded stratum of mainly carbonaceous shales containing 
sands and irregular concretionary layers; a middle 

evenly-bedded stratum of dark-green glauconitic fos- 

siliferous shale; and an upper crossbedded stratum of 

shales with limonitic partings, iron-stone concretion- 

ary layers, and sand lenses. 

A tentative correlation of the Reklaw with west 

coast faunas may be made via the foraminifera and 

calcareous nannoplankton zones. Hodgkinson ef al. 

(1992, p. 9) noted that the Reklaw falls within the 

nannoplankton zone 13 as used by Dockery (1986). 

Of those foraminifera species which Davis (1961) 



10 BULLETIN 352 

found restricted to Ше Reklaw, five were found Бу 

Weaver and Molander (1964) in the Eocene Cozy Dell 

or lower Sacate-Gaviota Formations of Santa Barbara 

County, California. These species are: 

Anaomalina costiana Weinzierl and Applin 

Cibicides sassei Cole 

Haplofragmatoides cf. mauricensis Howe and Ellis 

Robulus alato-limbatus (Guembel) 

Trochammina claibornensis Howe 

The only one of these not listed as rare is Т. clai- 

bornensis, and it is restricted to the lower part of the 

Cozy Dell Formation. Weaver and Molander (1964) 

regard these two formations as Late Eocene (Narizian) 

in age, and approximately contemporaneous with the 

Domengine-Tejon Formations. Squires (1987, p. 8) 

cites literature which places calcareous nannoplankton 

zone 13, as being contemporaneous with the upper 

Carpay and lower Domengine molluscan stages. 

The occurrence of the planktonic pteropod, Lima- 

cina taylori (Curry, 1965) in Taylor Branch (Hodgkin- 

son et al., 1992, p. 20) also establishes the Marquez 

Shale member to be contemporaneous with the lower 

part of the London Clay formation in England. 

Other exposures of the Reklaw at Wolf Den Branch 

of Mud Creek, south of Franklin, Robertson County, 

and on the upper reaches of Threemile Creek, (cf. 

Smith, 1962, p. 9, stop 11 of the field trip guide), were 

investigated and with the exception of a few imprints 

of Calorhadia sp. in the ironstone beds of the creek 

near Franklin, and in the clays of Threemile Creek, 

were found to be nonfossiliferous. In the northeastern 

parts of Cherokee County, where Stenzel (1953) has 

described fossiliferous exposures from both the Newby 

and Marquez members, all the fossils localities in the 

Marquez Shale are leached, so that only imprints re- 

main. The exposure in the Newby member mentioned 

by Stenzel (1953, p. 75) is now a very poor collecting 

site. To the west of Milam County, fossiliferous ex- 

posures are known from the Colorado River at several 

points, the first to be collected was known as Devil’s 

Eye locality, 12.8 km (=8 miles) SE of Bastrop, Bas- 

trop County, Texas. This locality produced the fossils 

described by Heilprin (1891), now in the Academy of 

Natural Sciences in Philadelphia. 

The majority of specimens for this study came from 

Joe Taylor Branch (localities 12-22), and Ridge Creek 

(localities 2-7). Most of the exposures at these sites 

are sparingly but uniformly fossiliferous. Specimens 

tend to be very poorly preserved in the downstream 

part of the creek, owing to the permanently weathered 

condition of those exposures. Fossiliferous sediments 
in the Milam and Robertson County areas seem to be 

a local feature restricted to Joe Taylor Branch, the 

Bluff on the Brazos River just upstream of the mouth 

of the creek, and a small unnamed creek 1 km (=5/8 

mile) upstream. In 1986 beavers invaded Joe Таујог 

Branch, and their resultant dams made collecting all 

but impossible, so Ridge Creek in Bastrop County was 

investigated in more detail. The beavers are no longer 

in evidence on Joe Taylor Branch, but it has never 

recovered its former productivity. Lyth (1949, p. 28, 

35), noted well-preserved macrofossils from two ex- 

posures on Ridge Creek. Localities 3 and 4 were the 

site of very fossiliferous silty/sandy lenses and have 

produced the bulk of the specimens from this creek. 

Most of the specimens were found concentrated in 

two depositional modes. The first mode is where spec 

imens are found in thin, lenticular sandy lenses which 

appear to be storm deposits. The second mode where 

collecting is always good is a partially indurated glau- 

conitic bed that marks the base of the unit B in Joe 

Taylor Branch. It is believed this thin glauconitic zone 

easily recognized in the field, is the same zone that 

outcrops at the Colorado River banks at locality 7, and 

is also the same as bed 4c of Lyth (1949), in Ridge 

Creek. Bed 4c is about 3.4 m (=10 feet) above the 

Newby Marquez contact. It is not known if the Devil's 

Eye specimens examined in both the Academy of Nat- 

ural Sciences in Philadelphia and in the Texas Me- 

morial Museum derive from that same layer. Dumble 

(1892) described the strata at the Devil's Eye locality 

as follows: “The fossil-bearing bed is six to twelve 

inches thick, is semi-indurated, and composed almost 

entirely of glauconite and shells.", he also noted the 

same shell bed at Alum Bluff, at the mouth of Alum 

Creek, about 4.8 km (—3 miles) upstream of Smith- 

ville. None of the exposures examined for this report 

would appear to be as fossiliferous as those describe 

by Dumble. 

Measured Sections 

Where applicable, the techniques described 1 

Swanson (1981) were used as the basis for sample 

descriptions. As sections for Joe Taylor Branch have 

not been previously published, two typical ones are 

outlined in Text-figure 4, and explanations on the OP” 

posite page. Unit B containing the clay-ironstone lay” 

ers can be readily followed from locality 15 10 the 

mouth of the creek at locality 23, and can serve 29 Е 

reference point for Ше sections. Lyth (1949), Sams an 

Gaskell (1990), and Sams (1991), may be consulte 
for a description of the Ridge Creek sections. 

Locality Descriptions 

Map references are in UTM metric grid notation ar 

the relevant USGS topographic map. 
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Joe Taylor Branch composite section 

Unit Thickness (cm.) Description 

K 

J 91 

I 19 

Н 8 

а 22 

F 23 

E 91 

D 8-10 

С 160 

В 97-112 

А > 100 

Soil. 

White/light-gray, soft, calcareous sandstone conglomerate. 

Partially cemented sandy conglomerate, brownish yellow in color. 

Friable iron stained sand. 

Highly weathered reddish/rust colored limonite deposited in contoured 

laminations. 

Hard, conchoidally fracturing light-gray sandy siltstone with a few fine 

laminations and greater amounts of mica than the other units. Glauconite is 

absent or is only present as isolated grains. Abundantly fossiliferous especially 

at the base, where a layer of Notocorbula sp. occurs with a few larger forms 

such as Bullia, Ancilla and Venericardia. (Eocene) 

Dark-brown sandy silt, finely laminated at the base (laminations са.. 1 mm). 

Upper part micaceous, light yellowish-brown or gray, very sandy, with 

inclusions of umber-colored clays,and abundant patches of glauconite and areas 

of greensand. The central portion of this unit contains some highly contorted 

bedding with isolated patches of laminated silt within the upperpart, and 

similar isolated patches of greensand and glauconite below. The bed is fairly 

fossiliferous throughout the upper third with mollusks and corals. 

Concentrations of fossils are particularly abundant within the areas of 

greensand and glauconite. Common genera occurring here are Athleta, turrid 

gastropods and the coral Paracyanthus, most specimens showing signs of wear. 

Small subrounded pebbles up to pea size occur scattered throughout the upper 

third. 

Reddish/orange, hard clay/ironstone ledge, or concretionary layer. Contains 

trace fossils of Ophiomorpha. 

. Gray to dark brown laminated micaceous mottled sandy silt. Yellow jarosite 

deposits are common on weathered surfaces. Occasional concentrated 

glauconite, otherwise isolated pellets of glauconite occur commonly. Some thin 

sand layers, in places indurated, packed with well-preserved mollusks, corals, 

bryozoans, fish remains, and occasional rounded pebbles and glauconite. The 

most common genera are: Tritiaria, Colwellia, Athleta, Natica, Pyramidella, 

turrid species, and Limacina. 

Dark-gray, micaceous sandy clay, with several layers of light gray to rust- 

brown, discontinuous clay-ironstone, rarely also indurated sandstone ledges. 

The base of the bed is characterized by an almost continuous clay-ironstone 

layer, the upper ledges more lenticular and discontinuous. Above the lowest 

clay-ironstone layer is a dark-brown to greenish black, discontinuous, 

glauconitic, sometimes very fossiliferous layer, of maximum thickness 30 cm. ; 

the fossiliferous sections of the glauconitic layer staining bright rust-red when 

weathering in the presence of moisture. At locality 20 the sandy clay contains 

several highly fossiliferous sandy lenses. The most common genera are: 

Notocorbula, Athleta, Volutocorbis, Barbatia, turrid species, and corals. 

Hard, dark-brown to black silty finely laminated clays. Indurated, sometimes 

crossbedded lenticular, sand lenses common towards the top of the bed. Fossils 

occur very sparingly below the top of the bed. 

Text-figure 3.—Explanation to profile of composite section on Text-figure 4. 
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Locality 20 

UnitK Holocene 

Units G-J Quaternary? 

Units A-F Eocene 

OMA Locality 18 

Text-figure 4.—Profile of two localities in Joe Taylor Branch, Milam County, Texas. Source of many species described in the text. 

Locality 1. (=TBEG 28-T-9) Dump by old copper 

lo 

Mine shaft, E. Pullen survey, east of Sandy Fork 

Creek, 4.8 miles by road northeast of Harwood, 

Gonzales County. No trace remains in the fields of 

the mine or dump, which was apparently dug before 

1933, and was an attempt to locate a treasure trove 

dating from Spanish suzerainty times. This is the 

(Уре locality of Turritella turneri Plummer, 1933, 
and Volutocorbis stenzeli Plummer, 1933. 

Localities 2 to 8 are along Ridge Creek (also known 

cally as Reed's Creek), 0.63 km (=1.0 mile) above 

© old Missouri, Kansas, and Texas railroad trestle 
а : 
nd County road bridge, 10 km (=6.2 miles) west of 

Smithville, 1.3 km (=0.8) miles east of Upton, Bastrop 

County, Texas. Marquez member of the Reklaw For- 

mation. Localities 2, 3, 4, and 6 were described by 

Lyth (1949). 

Locality 2. (=Lyth, 1949, locality 4, map reference: 

0668.55E, 3320.17№) Bluff on Ridge Creek, ap- 

proximately 30.5 m (=100 feet) long exposed on 

north side of creek about 556 m (=1825 feet), 

(Lyth, 1949, in error says 825 feet) south of Mis- 

souri, Kansas, and Texas railroad trestle and coun- 

ty road bridge across Ridge Creek which is ap- 

proximately 8.0 km west of Smithville or 1 km 

east of Upton. 
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Locality 3. (= Lyth, 1949, locality 5, map reference: approximately 10.4 km (=6.5 miles) west of Smith- 

9668 45E, 3?20.02N) Bluff on Ridge Creek, approx- 

imately 91 m (=300 feet) long exposed on the west 

side of the creek and about 730 m (<2400 feet) 

south of Missouri, Kansas, and Texas railroad trestle 

and county road bridge. The upper portion of the 

bluff has a very fossiliferous sandy lens, now ob- 

scured by slumping. 

Locality 4. (= Lyth, 1949, locality 7, map reference: 

9668 АОЕ, ?219.92N) Bluff on Ridge Creek, approx- 

imately 61 m (—200 feet) long exposed on the west 

side of the creek and about 888 m (=2915 feet) 

south of Missouri, Kansas, and Texas railroad trestle 

and county road bridge. This is the site of the ma- 

jority of the Ridge Creek specimens collected. 

Locality 5. (Map reference: 0668 43E, 3319.67№) Bluff 

on north side of side creek which joins Ridge Creek 

about 970 m (<3180 feet) south of Missouri, Kan- 

sas, and Texas railroad trestle and county road 

bridge across Ridge Creek. This exposure had one 

fossiliferous silty lens which yielded most of the 

specimens of Laevibuccinum lineatum Heilprin, 

1881. This was also the site of a large well-pre- 

served, but flattened specimen of Angulithes elliotti 

(Stenzel, 1940), about 30 cm in diameter. This lo- 

cality was not described by Lyth (1949). 

Locality 6. (= TBEG 11-T-7, and Lyth, 1949, locality 

6, map reference: 0968.69Е, *19.57N) Bluff on 

Ridge Creek, approximately 61 m (<200 feet) long 

exposed on the west side of the creek and about 

3700 feet south of Missouri, Kansas, and Texas rail- 

road trestle and county road bridge across Ridge 

Creek. This is the type locality of Athleta petrosa 

smithi Fisher and Rodda, Angulithes elliotti Stenzel, 

and Aturia turneri Stenzel. Only very leached sed- 

iments are exposed now. 

Locality 7. (Map reference: 0968.60Е, *19.24N) Loose 

fossiliferous limonitic slabs in bed of Ridge Creek, 

about 1463 m (= 4800 feet) south of Missouri, Kan- 

sas, and Texas railroad trestle and county road 

bridge, and continuing upstream for about 305 m 

(=1000 feet) (not described by Lyth (1949). Due to 

vegetation cover, the level from which these slabs 

came was not ascertained but it appears to be near 

the very top of the formation. This exposure is the 

type locality of Hexaplex eoa n. sp., Bittium ridgei 

n. Sp. 

Locality 8. (<ТВЕС 11-T-72, Bombshell Bluff, map 

reference: %68.17E, 220.02М ) Bluff on Colorado 

River bank, about 2.4 km (—1.5 miles) west-north- 
west of Devil's Eye, Bastrop County, Texas. High 
bluff along right bank of Colorado River, 0.63 km 
(=1 mile) east of Upton and .64 km (= 0.4 mile) 
east or downstream from the mouth of Ridge Creek, 

ville, Bastrop County, Texas. Marquez Member of 

Reklaw Formation. The bluff is no longer on the 

river but is at least 61 m (—200 feet) from the river, 

just downstream of a wooded island. Part of the 

bluff is still accessible and is very fossiliferous. 

Locality 9. (Map reference: 0668.17Е, ??20.02N) Out- 

cropping gray indurated sandstone ledge on Colo- 

rado River bank, near water level, extending from 

just downstream of locality 8 for 61 m (—200 feet), 

Bastrop County, Texas. Large specimens of Galeo- 

dea (Mambrina) turneri Gardner, 1939, and Clav- 

ilithes parvetorbis n. sp. have been found here. 

Locality 10. (=ТВЕС 11-T-35, map reference: 

0670.88E, 923.05N) Davids Bottom, left bank of 
Colorado River, 0.8 km (=0.5 mile) south of junc- 

tion of Alum Creek and Little Alum creek, imme- 

diately south of dead-end gravel road leading to 

State Highway 71, Bastrop County, Texas. Marque 

Member of the Reklaw Formation. The high river 

banks are now completely overgrown except for à 

glauconitic ledge seen only at very low river levels. 

The ledge extends upstream for some considerable 

distance. 

Locality 11. (=TBEG 11-T-36) Devil’s Eye, former 

island in Colorado river, 12.8 km (=8.0) miles 

southeast of Bastrop, between TBEG locality 

11-T-39 (Kennedy Bluff) and TBEG locality 10. 

Marquez Member of the Reklaw Formation. Loca 

recollection does not agree with the above descrip" 

tion of Devil's Eye but rather with that of Penrose 

in: Dumble (1890, p. 30) which is described as: E 

Devil's Eye, an eddy at a low ledge ...”. Nothing 

remains today of the “island” or low ledge in the 

river although the ledge can still be seen on the left 

bank. 

Localities 12 to 23 are along banks of Joe Taylo! 

Branch of Two Mile Creek?. 0.6 mile upstream from 

junction with Brazos River. 0.32 km (=0.2 mile) 

downstream from county road crossing of Two Mile 

Creek, southeast on county road 1.9 km (=1. 

miles) from U.S. Highway 79, at a point 6.2 К" 

(=3.9 miles) northeast from the center of Gause; the 

point where the creek crosses the county road u 

given by U.S.G.S. Gause quadrangle topographic 

map, reference 96 deg. 39' 06" N, 30 deg. 48 40 

E. Marquez member of Reklaw formation. 

Locality 12. (Map reference: 24.408, 10.76N) Har 
black silty clay in bed and banks of Joe Tayl0! 

ER ЕСА ў | and 
2 Localities 12 to 23 were measured and described in 1985 an 

as such due allowance must be made for changes in the intervenine 

time. For example, the author has photographs documenting 12 

of erosion at Joe Taylor Branch creek at Locality 20 in ten years: 
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creek, just downstream of county road bridge to 0.9 

m (=3 feet) resistant ledge. The banks of the creek 

have produced irregular echinoids. 
Locality 13. (Map reference: 0724.33Е, **10.90N) 

Banks of creek and small waterfall on small side 

creek 46 m (=150 feet) upstream of junction with 

Joe Taylor Branch creek, just below locality 13. 

This locality has produced fine examples of Phalium 

(Semicassis) reklawensis n. sp. 
Locality 14. (Map reference: %24.52E, *10.79N) 

Banks and bed of Joe Taylor Branch creek, from 

base of 0.91 m (=3 feet) resistant ledge to first bend, 

a distance of about 244 m (=800 feet). The bed of 

the creek produced the large Galeodea (Mambrina) 

turneri Gardner, 1939, figured in Plate 14. The right 

hand creek banks contain stringers with micro-gas- 

tropods, one of which contained numerous speci- 

mens of Ringicula cf. trapaquara Harris, 1895, and 

Solariorbis? parsnaticoides n. sp. At the down- 
Stream end of this locality, vertebrae and other bone 

Material of a whale were collected, now deposited 

at the J. J. Pickle (formerly the Balcones) Research 

Center, University of Texas at Austin. 
Locality 15. (Map reference: %24.31E, *410.69N) Hard 

glauconitic lenticular fossiliferous ledge at right 

hand bank of Joe Taylor Branch creek at water level. 

This exposure is the source of many large Barbatia 

Spp. 
Locality 16. (Map reference: %24.36E, °*10.67N) 

Large low ledge at sharp bend of Joe Taylor Branch 

Creek, and below a source of water seepage. Unit B 

ОГ this locality was the site of some remarkably fos- 

Siliferous lenses and was notable for large Athleta 

Petrosus smithi Fisher and Rodda, 1964, Protosur- 

сша? aurora n. sp., and other large turrid species. 

The downstream end of this exposure (unit B) is the 

Source of a poorly preserved crab carapace. 
Locality 17. (Map reference: %725.40Е, *410.71N) Left 

hand bank of Joe Taylor Branch creek, from just 

Upstream of small waterfall over a limonitic ledge 

lo just downstream of intermittent flowing gully, a 

distance of 15 m (= 50 feet). No large fossils have 

been found here, but unit A has sandy layers very 

rich in pteropod species. 
Locality 18. (Map reference: %25.43E, *410.76N) 

Banks of Joe Taylor Branch creek about 152 m 

(=500 feet) long ending at a high cliff on the left 

bank where the creek enters an open flat area. At 

the base of a very overgrown bluff are localized and 

Sometimes lenticular sandy zones in the clay, just 

Underneath a sometimes discontinuous limonitic 

ledge about 1.2 m (=4 feet) above water level. 

hese are locally very fossiliferous and have pro- 

duced almost all the Michela trabeatoides carinata 
n. subsp. specimens found in the Reklaw. 

Locality 19. (Map reference: ?725.57E, *10.76N) High 
cliff, about 61 m (<200 feet) long on right hand 
side of Joe Taylor Branch creek, just downstream of 
a dry branch. Bed B near the end of the exposure 
has produced a few larger molluscs. From the de- 
scription, this would also appear to be locality 
TBEG 165-T-3 (cf. text-figure 4). 

Locality 20. (Map reference: %25.62Е, *10.86N) High 
cliff at left side at sharp bend of Joe Taylor Branch 
creek. The vast majority of fossils found from Joe 
Taylor Branch creek came from this exposure and 
most of those from two very fossiliferous lenses, 
one in bed B just above water level and the other 
about 6 ft above the base of unit C. Unit F which 
is first exposed at this locality, is traceable until the 

end of locality 21, and is also the source of many 
unique or only rarely found species such as Bucci- 
nanops ellipticum reklawensis n. subsp., Strepsidura 
harrisi Givens and Garvie, and Venericor densata 
reklawensis n. sp. The base of unit B at the very 
end of the exposure is the source of numerous spec- 
imens of Pseudoliva cf. santander Gardner. Unit E 

is notable for occasional large Architectonica (Stel- 
laxis) reklawensis n. sp., and numerous specimens 
of corals (Paracyathus sp.). 

Locality 21. (Map reference: 25.71E, **10.95N) Long 
high cliff with initial left hand bend on Joe Taylor 

Branch creek, ending at small rapids and scree of 

limonitic boulders. Beds A through K of locality 21 

are traceable through this area with a noticeable de- 

crease in sand content and increase in glauconite. 
The base of unit B has produced the only specimens 

of Clavilithes parvetorbis n. sp. and Fusinus clai- 

bornica n. sp. found from this creek. Unit B at the 
downstream end is the site of a large mass of rolled 
coral and within it the specimens of Cypraeorbis 
bulbus n. sp. 

Locality 22. (Map reference: %25.74E, ?*11.09N) 

Small 1.5 m (= 5 feet) high bluff on right bank of 

Joe Taylor Branch creek, about 90 m (= 300 feet) 

downstream from the end of locality 22, ending the 

Reklaw exposure before its reappearance at the 

mouth of the creek at locality 24. 

Locality 23 (Map reference: ?725.83E, *411.12N) High 

bluff on left bank just before the mouth of Joe Tay- 

lor Branch creek, and high bluff on right bank of 

Brazos River. Numerous specimens of a Paracy- 

athus coral species. The base of the bluff at low 

water level has a discontinuous layer of nuculanid 

bivalves. I have not seen this exposure in an un- 

weathered state. 

Locality 24. (Map reference: 0725.57Е, °*11.40N) 



BULLETIN 352 

Red River 

Dallas 

Ft. Worth 5 pr 

Joe Taylor Branch Inset i " Г 

500 т 54 pe | R 

2343 Mie 
: 13 % S 

20 NA OUR 
= 15) 17 22 A 

14 PA Pre NAR 
~ 16 18) (19 | 

County Road A А g 
\ x 5. % ЕА f AN a 7/8 

Austin СА А P а | 34 

2000 m d в y 
Й 

Q Е 1 КУ $ Houston 
бе, e 

e. 

Outcrop legend 

e" na 4; Wilcox 

ve . = 
г. е; X Reklaw 

Ни: Corpus Christi 

в Ap Claiborne 
2 % 

% 

Text-figure 5.—Maps showing the extent of the Reklaw Formation in Texas (after Collins, 1980, and Sams and Gaskell, 1990) and fos? 

locations discussed in the text. 

i] 

Ш 
Jackson Ridge Creek Locality Inset 

i 



EOCENE MOLLUSCS OF TEXAS: GARVIE 17 

Banks of a small unnamed creek entering the Brazos 

River about 1 km (=5/8 mile) airline distance up- 

Stream of the mouth of Joe Taylor Branch creek. 

The creek side exposures are similar to unit E of 

locality 20, but even more sparingly fossiliferous. 

Locality 25. (=ТВЕС 200-T-1) Borrow pit on north 
side of U.S. Highway 84 near east bank of Angelina 

River, 300 feet west of the river, 4.2 km (=2.6 

miles) east of Reklaw, Rusk County, Texas. Newby 

and Marquez members of the Reklaw Formation. 

See Stenzel (1953, p. 60, fig. 31) for a detailed sec- 

tion of this locality. The locality is now very weath- 

ered but still collectable. The oyster Hyotissa offe- 

manae n. sp. is the most common large mollusc 

present. 

COLLECTION AND PREPARATION OF SPECIMENS 

Only where sediments were continuously wet were 

fossils found washed free or observed in situ; on other 

exposures weathering leaches the fossils from the sed- 

‘ments. With even moderate weathering, the fossilif- 

erous layers become highly indurated, iron-stained and 

Ше fossils corroded. Generally, fresh specimens are 

Very fragile, particularly from the sandy lenses in Joe 

Taylor Creek, the original shell material being partially 

leached and in many cases secondary calcium carbon- 

ate has re-deposited as crystalline growths on the spec- 

‘Mens and within the matrix. 
. As most fossils are fragile, extreme care is required 

n cleaning and removal of adhering matrix. The pro- 

cess of alternate washing, drying and sieving so useful 

11 disintegrating the shales of the Stone City member 

“Nd Cook Mountain formations, produces a shell hash 
9f broken, or distintegrated material when applied to 

t е Reklaw fauna. Many of the rarer and unusual spec- 

"hens were cleaned under 10 or 20 power magnifica- 

Поп of a binocular microscope. On many of the highly 

9Thamented forms, adhering grains of sand had to be 

'emoved singly using the point of a needle to avoid 

Amaging the specimens. The calcitic crystalline 

8towths, which on gastropods were most commonly 

“emented to the apex and apertural region and in bi- 

Valves to the hinge area, could be removed by careful 

Scraping with a sliver of a razor blade. 
A weak solution of cellulose acetate in acetone was 

"equently used to harden shell surfaces; repairs were 

Made with cellulose acetate cement. As can be seen 

Гот a number of figures, in spite of the greatest care, 

Teakage of specimens was common. 

DEPOSITIONAL ENVIRONMENT 

^ The sedimentary characteristics at locality 20 are 

ied: regions of clayey silt alternate with finely lam- 
nated sands, glauconite and greensand layers, and the 

boundaries are often disrupted by contorted bedding, 
possibly produced by subaqueous slumping. In general 
the micaceous sediments of unit C are poorly lami- 
nated and finegrained. Interspaced within the silts are 
thin shell-rich layers, containing corals, bryozoans, 
molluscs, and fish remains. Crossbedding and ripple 
laminations were not observed. The only mollusc that 
might indicate fluviatile conditions would be Theodox- 
us, but modern representatives of this genus also live 
in marine environments. 

The condition of the fauna within the shell layers 
suggests a transported or winnowed assemblage; the 
bioclasts are mixed and reach a maximum size of 
about 3 cm. The preservation of the fossils is excel- 
lent; even highly ornamented species such as Chama 

and Volutocorbis are perfectly preserved and broken 

or abraded specimens are rare. Moreover, the interior 
of many gastropods is hollow and some have a brown 
flakey organic looking substance in the aperture. With- 

in the spire of one specimen the carbonaceous material 

reached almost to the apex, was not attached to the 

interior wall and looked very like the dried body of 

the animal. Several specimens were analyzed at the 

Electron Microscopy Laboratory at Arizona State Uni- 

versity, and Dr. L.A.J. Garvie (pers. comm.) reported 

the interior substance was almost pure amorphous car- 

bon with other elements below the threshold of detec- 

tion. If the molluscs were buried with the soft tissues 

intact, that would indicate a rapid burial. Epifaunal bi- 

valves are almost invariably found disarticulated, in 

one sample of more than 200, only 5 were found with 

both valves united. 

The sedimentary conditions of unit E suggest a 

higher energy environment than for the other beds. 

Fossils and areas of greensand are intermingled, the 

fossils often broken, and usually extensively abraded. 

The central part of the bed clearly shows considerable 

contorted bedding. Bioturbidation was not observed, 

and in any case is unlikely to account for the large- 

scale mixing, as the intermixed zones are typically 

much larger than the fossils. The areas of greensand 

have the same fauna found in the shell layers, although 

more sparsely distributed, and generally the specimens 

are larger. Subangular quarzite pebbles up to 1 cm. are 

not uncommon in this bed. 

Unit F is a fine sandy silt with abundant Notocor- 

bula and Caryocorbula occurring in the lower part; the 

lower boundary clearly indicating deposition by cur- 

rents, as all the scaphopods are aligned parallel to one 

another. The beds above unit F are eroded away at 

locality 20, but may be observed both up and down- 

stream of this locality. 
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COMPOSITION OF THE FAUNA 

Table 1 (inside back cover) lists the fauna from the 

two localities where the majority of the collecting was 

done, TB: Joe Taylor Branch (= localities 12—22), and 

RC: Ridge Creek (=localities 2-7). The codes within 

the latter two columns indicate, a: abundant (100+ 

specimens), c: common (11-100), и: uncommon (6- 

10), г: rare (1-5). The habitat is gleaned from various 

sources, primarily L. Smith (1959, 1962, 1965), Hul- 

ings (1955), Natland (1957), and Abbott (1974), and 

is intended as an indication only. Following Smith the 

marine environmental continuum is subdivided into 

the following six habitats: 

Inside intertidal (IT): river channel near mouth; in- 

side beach and marsh, shal- 

low depth; brackish 

occasional salinity reduction, 

combined brackish and ma- 

rine or transitional faunas 

essentially zero depth to ap- 

proximately 3 m (=10 feet); 

normal marine 

approximately 3 m (=10) feet 

to approximately 30 m (= 100 

feet); normal marine 

approximately 30 m (=100 

feet) to approximately 90 m 

(=300 feet); normal marine 

approximately 90 m (=300 

feet) to approximately 180 m 

(=600 feet); normal marine 

shelf edge to continental rise; 

open sea 

Bay and pass (BA): 

Beach (BE): 

Inner neritic (IN): 

Middle neritic (MN): 

Outer neritic (ON): 

Slope (SL): 

The habitat of the many species with no modern 

relatives was inferred from taxa with similar shell 

form. Text-figure 5 displays the result of distributing 

5125 specimens from Ridge Creek and 3700 speci- 

mens from Taylor Branch within the seven habitat 

types as given in table 1. All complete specimens 

found during the duration of the study were kept, bro- 

ken specimens were also kept of the rarer species. The 

fauna collected is therefore likely to be a good ap- 

proximation of the original fauna after taphonomic 

processes. The numerical count of a species was equal- 

ly distributed between habitat types when more than 

one habitat was inferred. The computed faunal abun- 
dance histogram should be similar in shape to the or- 
ginal faunal abundance histogram in the seven habi- 
tats, although the computed values would be less than 

the original values, due to the bias of not collecting 
all of the original sample. The collection error is un- 
likely to significantly change the overall shape of the 
graph, given that the same bias applies to all seven 

habitats. The diversity count sums the number of dif- 

ferent species and subspecies assigned to each habitat, 

if more than one habitat was inferred a count of one 

was equally distributed as a fractional value between 

the habitats. The difference in total diversity and abun- 

dance distributions between Ridge Creek and Taylor 

Branch is very small considering the number of indi- 

viduals involved, implying a very similar set of envi- 

ronments at the two locations. More than 7596 of the 

fauna is similar to taxa living in the inner neritic 10 

outer neritic habitats with a diversity maximum at the 

shallow inner neritic. Interestingly, the maximum 

abundance is in an inferred environment of 30—90 m 

(100—300 feet) greater depth than the diversity тах” 

imum. Bivalves make up about 12% of the total fauna 

and gastropods about 8896. In contrast the bivalve and 

gastropod diversity ratios (counting species and sub- 

species) are in an inverse relation to each other with 

a turning point at the middle neritic habitat. 

These habitat data support the case for the majority 

of the fauna being an open marine assemblage, al- 

though some current winnowing must have taken place 

to produce the size-limited specimens in the shell 

seams. The excellent condition of the shells also im- 

plies a low energy depositional environment, although 

a rapid burial appears likely given the evidence that 

some molluscs appear to show the fossilized soft-bod- 

ied animal remains. Perhaps the animals were killed 

by a load of fine mud from a land runoff, or river 

sediment, causing the burial. The sediments within the 

units where the shell seams are common often show ? 

fine component of plant material indicating a landwat 

origin. A supporting piece of evidence is the appear 

ance of the usually fluviatile genus Theodoxus, it coul 

also have been transported seaward with the land of 

river sediments. 

Hickman (1976, р. 25-28) cites studies noting the 
increasing percentage of turrid species in modern neo” 

gastropod faunas with depth. Within the Reklaw fauna 

the turrid percentage of the fauna is about 26%, plac 

ing the bulk of the Reklaw faunas in the 0-20 m range: 

although probably at the deeper end since the turri 

families represented are indicative of deep wate! 

(Hickman, 1976; Powell, 1966). The presence of abut 

dant corals, bryozoans and bivalve suspension feeder’ 

also implies that the fauna must have lived in a norma 

marine environment. Purdy (1964) notes that suspe?" 

sion feeders are more common in sands, while Миси!“ 

Glycymeris, Chama and Postalia, prefer a coarser sub“ 

strate such as gravel, or shell hash, or a reef substrate 

As the bulk of the Reklaw material is found within ° 

sandy clay it might indicate some transportation of the 

material took place prior to final disposition. whet 

bivales such as Chama, and Plicatula that prefer а har 
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substrate have been found attached, they are always 

attached to a branching coral or serpulid gastropod 

mass, all of which usually shows signs of wear. All 

the Cypraeorbis species were found associated with 

rolled coral fragments, while the two complete speci- 

mens were embedded in very large masses of coral as 

though broken off from a reef. Several bivalve genera 

could indicate deeper water, notably Hyotissa, Amu- 

sium, and Bathyarca, although all of them are uncom- 

mon or rare in the Reklaw deposits. In conclusion it 

appears that most of the Reklaw fauna was deposited 

in an inner to middle neritic, 3-30 m, setting, with a 

component derived from a nearby reef. This setting is 

corroborated by Sans and Gaskill (1990) who find that 

the foraminiferal diversity maximum occurs at the top 

of a condensed section, and correlates with a maxi- 

mum marine flooding surface. The inferred environ- 

ment is a very shallow marine to marginal marine en- 

vironment which deepens to an open-marine inner ne- 

ritic setting. 

REPOSITORY ABBREVIATIONS 

In the systematic section the following codes are 

used: 

ANSP Academy of Natural Sciences in Philadel- 

phia, PA, USA 

AMNH American Museum of Natural History, 

New York, NY, USA. 

USNM United States National Museum, Wash- 

ington, DC, USA 

PRI Paleontological Research Institution, Ith- 

aca, NY, USA 

TBEG Bureau of Economic Geology, Austin, 

TX, USA 

UT-TMM Texas Memorial Museum, Austin, TX, 

USA (repository of the type specimens of 

the Bureau of Economic Geology, Austin, 
Texas). 

BMNH Natural History Museum, London, En- 

gland. 

SYSTEMATIC PALEONTOLOGY 

INTRODUCTION 

For specific comparisons, the publications of pre- 
vious workers on the Paleocene faunas such as Con- 
rad, Lea, Harris, Aldrich, and Palmer, etc. were used 
and then in most cases verified by comparison with 
the holotype. With very few exceptions all dates and 
citations were verified by checking the original refer- 
ence; those few that could not be verified are noted in 
the text. Not all nomen translatum and nomen correc- 
tum items have been verified for family and higher 
taxa. 

The classification followed is that of Haszprunar 

(1988) for the archeogastropods with modifications by 

Dockery (1993); Ponder and Warén (1988) is followed 

broadly for the Caenogastropoda, Heterostropha and 

Euthyneura; Moore [Editor], (1964, 1969, 1971) for 

the Bivalvia and Cephalopoda; Steiner (1992) for the 

Scaphopoda. 

Gastropods are described in the traditional North 

American orientation with the apex up (dorsal) and the 

aperture below (ventral). Morphological terms applied 

to gastropods are those defined in Moore (1960, Р. 

1129-1135). Following Stenzel et al. (1957), bivalves 

are described with orientation of the hinge above and 

Ше commissure below; and the length as “the greatest 

dimension obtained by projecting the end of the shell 

onto the line of the hinge axis”; the height as “the 

greatest dimension obtained by projecting the umbonal 

region and the ventral margin onto a line at right an- 

gles to the hinge axis and within the plane of sym- 

тегу”; the width of a shell as “its greatest transverse 

dimension, generally the width of one valve is half the 

width of the whole shell". Remaining bivalve mor 

phological terms and hinge-tooth notation are those 

used in Moore (1969, p. N56, pp. N102—N109). Sca- 

phopods are described following Hodgkinson (1974), 

with the aperture anterior, apex (with smaller diameter 

than the anterior end) posterior, and the ventral face 

(line of maximum diameter) down. 

Where species belong to new genera not found 11 

the Gulf Coast and are clearly different from any pre” 

viously known they were assigned a new taxon with- 

out hesitation. For the bulk of the species though, there 

are known related Sabine or Claibornian forms. The 

variability of the group could be ascertained eithe! 

from Museum collections or the author's own collec 

tion. If a Reklaw species differed significantly in 019 

or more primary characters from a similar species; it 

is usually defined as a new species. A primary chat 

acter is used in the sense of what the original autho’ 

and any succeeding revisors, regarded as of primary 

importance in the definition of the taxon. For example 

if a particular species was defined as always having 

two columella plications, and if all specimens of a sim“ 

ilarly appearing Reklaw species had only one, then 

that would be a candidate for a new taxon. If, howeveh 

the Reklaw species had several more spiral lines 07 

the whorls than a similar, but already known species» 

less weight would be given to that character if it wer 

not constrained by the original author or revisors 

some way. What constitutes a specific difference 15 g 

course subjective, especially for fossil faunas, and 1 

fact is not even consistent from group to group. 1 have 

attempted to separate each group in the Reklaw fauna 

using the same degree of variability for that group a 
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already defined in the recent literature. In that task I 
have been particularly guided by how Palmer (1937), 
Harris (1937), Harris and Palmer (1946-1947), and 
Stenzel et al. (1957) treated the groups. If a subset of 
а species exhibits a character or characters that is not 

One of the primary ones, and yet shows consistent dif- 
ferences from the s.s. set, that subset is a candidate for 
4 new subspecies. The same considerations apply 
when deciding whether a new genus should be defined, 
€xcept in this case, I have been particularly influenced 
by how Wenz (1933-1944), Zilch (1959-1960), and 
Thiele (1931) have defined the generic groups. If a 
More recent treatment of the group in question exists 
that was also consulted. A question mark after a ge- 
Neric citation indicates that the species assigned to that 
genus differs, but not markedly so, in a primary char- 
acter from the type species of that genus, or, that a 
Primary character cannot be seen in the specimen due 
to breakage, or, because attached matrix obscures the 

feature. Question marks within synonymies are used 
1n the same sense as used in Palmer and Brann (1965— 
1966), 

For most taxa a large number of specimens was 
Available for study, in the hundreds for some of the 
More common taxa. In a few cases new taxa are de- 
Scribed from a small number of specimens, a practice 
not usually recommended, but in those cases the Rek- 

law taxa usually belonged to genera either not known 
in the Sabinian or Claibornian stages, or where one or 

More primary characters showed considerable differ- 
ences from the most similar taxon. 

One general problem that has to be dealt with when 
Considering the Reklaw faunas is the question of size. 
his is considered in two parts: The first part considers 

those Reklaw species that come from what is regarded 
as ап Open marine environment. This would include 
the section from the base of the Marquez Shale Mem- 
СГ to the top of the condensed section of Sams and 
askell (1990). Subjectively, the Reklaw species 

Would appear to be much smaller than that of similar 
Claibornian or Sabinian species. When comparisons 
Are made between species for which large collections 
Are available (for instance Athleta, Ancilla, and several 

“rid genera), the maximum size of the comparable 
Species is usually between half and three-quarters of 

* maximum of the species from the other stages. The 
“Verage size of the species collected from the Reklaw 
Г да appears to be significantly smaller than average 
PN collected from the other stages. Part of this result 

elieved to be due to a collection bias. Within the 
« aibornian stage, fossils can be collected on Ше out- 
SUN with ease, so the smaller specimens may be 
епоокеа or not collected to the same degree as the 

ager ones. Within the Reklaw outcrops, the fossils 

are comparatively rare, so all specimens tend to be 
collected, regardless of size. Size has therefore rarely 

been used as a differentiating character in the com- 

parisons of taxa between the stages. The second part 
is for those sections where Sams and Gaskell (1990) 

inferred the depositional environment as transitional to 
brackish water. This includes localities 6 and 7 where 
the size differences are much more pronounced than 
in the marine sections. Only one large species has been 
found here, a large Venericor clam, the remaining spe- 
cies are much smaller than comparable species from 
the open marine beds. Due to the different environ- 
ment, size is regarded as a significant factor for species 
restricted to these beds. 

When comparisons are made between gastropods, 
the number of whorls rather than size is used in infer- 
ring whether the specimen is a juvenile or adult. When 
comparing bivalves or scaphopods there is no equiv- 

alent easy way to distinguish the juveniles from spe- 
cies that are small in the adult stage. For some bivalves 
(for instance the nuculanids), the outline changes as 

the shell transitions from the juvenile to the adult, and 
that can be used to distinguish growth stages. For 
many bivalves (for instance corbulids and some ve- 
nerids), where similar genera exist in the Sabinian and 

Claibornian stages, juveniles and adults were available 

for comparison, and growth stages could be inferred. 
For the scaphopods, the prominence of the apical 

notch in the family Gadillidae can indicate the growth 

stage, for other families the size must be relied upon. 

Unless otherwise noted, the repository of all speci- 

mens noted in the Material examined sections, is in 

the author’s collection. Type and most figured material 

is in PRI. Some extra material from the type series 

will also be deposited in the USNM and BMNH. 

SYSTEMATICS 

Phylum MOLLUSCA Linnaeus, 1758, p. 641 

Class BIVALVIA Linnaeus, 1758, p. 669 

Subclass PALAEOTAXODONTA Korobkov, 

1954, p. 72 

Order NUCULOIDA Dall, 1889a, p. 450 

Superfamily NUCULOIDEA Gray, 1824, p. 241 

Family NUCULIDAE Gray, 1843, p. 155 

Genus NUCULA Lamarck, 1799, p. 87 

Туре species.—Arca nucleus Linnaeus, 1758, Бу 

monotypy. Recent in European seas. 

Diagnosis.—Shell small, nacreous, trigonal to sub- 

circular, inequilateral, anterior end longer than poste- 

rior; area behind umbo slightly to strongly depressed; 

two sets of chevron-shaped, close-set hinge teeth, the 
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anterior set the larger; external surface generally 

smooth or concentrically striated; valve margins usu- 

ally finely crenulate. 

Remarks.—The genus is recorded from the Creta- 

ceous onwards; recent representatives are deposit feed- 

ers and are found in both shallow and deep waters, 

both in sandy and mud substrates; the species is more 

characteristic of boreal and temperate waters. At least 

21 species are recorded from the Paleocene and Eo- 

cene of the Gulf Coast. 

Nucula cochlear, new species 

Plate 1, figures 1-4 

Description.—Shell very small, long and ovately el- 

liptical. Width about 53% of length and 67% of height. 

Umbones at 80% of length, lying posterior to the mid- 

dle; a low rounded ridge extends from there to the 

posterior extremity. A weak concavity is developed 

dorsally to the ridge, the valve margin where the ridge 

terminates is rounded and has an angular change of 

about 130°. The ventral margin is smoothly rounded 

with about eight crenulations per mm Lunule narrow, 

bordered by a low, rounded ridge, escutcheon lanceo- 

late, poorly defined and moderate in size. Hinge line 

smoothly curved and hinge plate possessing about 17 

anterior and nine posterior, long, slightly curved teeth. 

Resilifer concave, oblique towards the anterior margin 

and jutting downward. Pallial line indistinct, sinus 

sharply triangular with the apex pointing vertically up- 

ward. Sculpture of indistinct rounded undulations and 

radial lines, both becoming obsolete on the umbo. 

Remarks.—Allied species are Nucula (Nucula) 

mauricensis Harris, 1919 from the Weches and Stone 

City formations, and Nucula (Nucula) smithvillensis 

Stenzel and Twining, 1957 from the Weches Forma- 

tion; N. mauricensis is more inflated, has a smaller 

lunule and has the anterior and posterior hinge denti- 

tion meeting at an acute angle; N. smithvillensis is 
more elongate, less inflated, has a more pronounced 

umbonal ridge and shows no sign of any concentric 
sculpture. 

Etymology.—The specific name refers to the large 
spoon-shaped resilifer which is uncommonly large for 
the genus. 

Type information.—Holotype: left valve, PRI 
30260; paratype: right valve, PRI 30261. Type local- 
ity: locality 20. 

Material examined.—31 specimens, largest 6.1 mm 
long, 4.8 mm height, 1.7 mm width. Mean ratios: 
height/length .27, width/height .34, umbones/length .8. 

Nucula spp. 

Remarks.—Two further species of Nucula appear to 
exist in the Reklaw deposits. One of them is very 

much larger than Nucula cochlear n. sp., with a length 

of up to 10 mm It could be a gerontic specimen of 

that species but is uniformly ribbed over the entire 

dorsal surface and is more extended; both specimens 

of this species are badly crushed and preserved in a 

block of matrix from which they are impossible to 

remove. The second species is represented by one bro- 

ken specimen which is much higher, has more prom- 

inent hinge teeth and is less elongate than N. cochlear. 

Neither of these two species can be further character- 

ized until better material is obtained. 

Superfamily NUCULANOIDEA H. and A. Adams, 

1858, p. 544 

Family NUCULANIDAE H. and A. Adams, 

1858, p. 546 

Genus NUCULANA Link, 1807, p. 155 

Nuculana Link, 1807 (=Leda Schumacher, 1817, p. 173). 

Type species.—Arca pernula Muller, 1771, by 

monotypy. Recent in North Polar seas and in the North 

Atlantic. 

Diagnosis.—Shell moderately high, rostrate, with 

slightly anterior umbones and obtuse posterior keel, 

surface with concentric ornament. Lunule long, very 

thin, and sharp-ridged, escutcheon obscure, ligament 

pit very small and produced posteriorly, pallial sinus 

usually present. 

Remarks.—Stewart (1930), stressed the importance 

of the small asymmetric chondrophore inclined pos- 

teriorly along the compressed series of taxodont teeth 

in the recognition of this genus. As with all Nuculan- 

idae this is a deposit feeder. 

Subgenus JUPITERIA Bellardi, 1875b, p. 20 

Type species.—Nucula concava Bronn, 1831, by 

subsequent designation (Dall, 1898, p. 579). Pliocene 

of Italy. 

Diagnosis.—‘‘Shell small corbuloid, strongly inflat- 

ed, subequilateral, bluntly rostrate, rostrum barely 

ridged; area behind umbo flattened but not depressed: 

sculpture consisting of obscure concentric rugae; hinge 

consisting of an anterior and posterior set of chevron- 

shaped teeth, approximately equal in length; свой” 

drophore small, triangular, deep; pallial sinus shallow: 
the apex bluntly U-shaped." (Woodring, 1925, p. 18). 

Remarks.—The subgenus has been recognized M 

the Paleocene of the S.E. and S. United States, Ше 
Pliocene and Miocene of Europe, and Recent in the 

West Indies. 

Nuculana (Jupiteria) turgeo, new species 

Plate 1, figures 13-16 

Description.—Shell very small, height about 62% 

of length, strongly inflated, thickness 32-39% е 
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height and umbones almost median at 42-50% of 
length. Anterior end smoothly rounded, posterior end 
very feebly rostrate; anteriodorsally rounded and with 
а slight indentation ventral to the rostrum. Lunule nar- 
Tow, sunken and long, escutcheon lanceolate, margined 
by a rounded angulation and containing a medial line. 
About 15 posterior and 13 anterior chevron-shaped 
teeth. Pallial line indistinct, sinus broad, U-shaped and 

Moderately deep. Posterior end with two rostral rays 
€xtending from the umbo to the limits of the rostrum. 
Surface smooth, shining and with irregular concentric 
incremental threads, obsolete anteriorly and posterior- 
Medially then stronger again between the rostral rays. 
Remarks.—This species combines some of the char- 

acteristics of both Ledina s.s. and Calorhadia s.s. The 
general shape with the rounded ends and smooth ex- 
terior places it near to Nuculana (Jupiteria) smirna 
(Dall, 1898) of the Kincaid Formation of Texas and 
the Wills Point Formation of Alabama, and Ledina sp. 

Harris and Palmer 1946 (p. 60, pl. 14, figs. 9-11) of 
the Jackson Group. Some specimens have a faint na- 
Creous sheen internally. The shape of N. (J.) turgeo is 
similar to that of Calorhadia houstonia (Harris, 1895a) 
9f the Cook Mountain Formation; however, the latter 

Species is about twice the size, and possesses several 
Short, radial lines near the rostrum. N. (J.) turgeo can 

also be distinguished from those similar forms by a 
Strong inflation, shorter form and poorly rostrate out- 
line, The rostral ridge varies from being well-defined 
апа rounded, to being essentially obsolete. Two other 
Similar genera which might be considered for this as- 
Ngnment are Saccella Woodring, 1925, and Portlan- 
dica Mörch, 1857. Saccella has a pointed rostrum and 
Concentric folds, while Portlandica is more rostrate, 

as a heavier shell, and a shallow pallial sinus. 

Etymology.—The specific name turgeo (Latin, swol- 
n), refers to this species’ very inflated form. 
Type information.—Holotype: right valve, PRI 

30262; paratypes: left valve, PRI 30263, double valve, 
RI 30264. Type locality: locality 20. 
Material examined.—55 specimens, the largest: 3.2 

"m length, 2.0 mm high, 0.8 mm width. Mean ratios: 
A ehulength .62, width/height .35, umbones/length 

le 

Subgenus SACCELLA Woodring, 1925 p. 15 

Type species.—Arca fragilis Chemnitz, 1784 (= 

*da commutata Philippi, 1844а), by original desig- 
Nation, 

Diagnosis.—Shell small, high, slightly inequilateral, 
Posterior end rostrate, pointed and unicarinate; umbo 
More or less central, a shallow groove extends from 

чм umbo to the ventral margin at both ends of the 

Ve; sculpture consists of strong concentric rugae; 

anterior and posterior series of teeth are approximately 
equal in length; apex of pallial sinus broadly U-shaped. 

Remarks.—Palmer and Brann (1965), list seven spe- 
cies from the Paleogene of the Gulf and East Coast of 
the U.S. The subgenus appears to be uncommon in the 
Claibornian of Texas with the exception of the Weches 
Formation. It is widely distributed today. 

Nuculana (Saccella) demissa, new species 

Plate 1, figures 9—12 

Description.—Shell very small, moderately inflated, 
height about 5896 of length, umbones central. Anterior 
end smoothly rounded, posterior end rounded in young 
shells, feebly rostrate and ending in a blunt point in 
older ones. Lunule narrow, not well defined, escutch- 

eon wider, bordered by a rounded ridge which ends at 
a rostral point, and containing another ridge running 
parallel to the margin for three-quarters of the length. 

About 16 posterior and 12 anterior chevron-shaped 

teeth. Surface smooth on the anterior third, ornament- 
ed medially with low and rather large concentric 
rounded folds which then become indistinct on the 

posterior third of the shell. 

Remarks.—This species is easily distinguished from 
the only other similar Reklaw species Nuculana (Jup- 
iteria) turgeo by its concentric folds. Larger specimens 

show a shallow depression in front of the rostral ridge 

running from the umbo to the ventral margin, while 

on the posterior side a smooth radial ray is formed by 

the cessation of the central folds. The comparatively 

large folds concentrated in the middle third of N. (S.) 

demissa can also distinguish this species from other 

Paleogene species. In outline, Nuculana (Saccella) ca- 

tasarca (Dall, 1898) from the Cook Mountain For- 
mation of Wautubbee, Mississippi, approaches this 
most closely although it is a very much more inflated 
species. This species has only been found in the in- 
durated ledge at the top of the formation. The species 
may appear to be very small, and juvenile in aspect, 
but several adult species figured by Moore (1983, pl. 
2) are within 1-2 mm of the size of N. (S.) demissa. 

Etymology.—Referring to the low and indistinct 
character of the folds. 

Type information.—Holotype: left valve, PRI 

33070; paratype: left valve PRI 33071. Type locality: 

locality 7. 

Material examined.—Four specimens, the largest, 

4.2 mm length, 2.5 mm height. 

Genus LITORHADIA Stewart, 1930, p. 37 

Type species.—Leda acala Dall, 1898, by original 

designation. Bashi Formation, Sabine Group, Eocene 

of Alabama. 

Diagnosis.—Resilifer narrow, oblique; posterior end 
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produced; sculpture smooth or concentric; lunule sunk- 
en; ligamental pit wide; pallial sinus wide. 

Remarks.—Gardner (1945), noted further the ab- 
sence in Litorhadia of the posterior end double cari- 
nation, and the obsolete or obtuse concentric sculpture 

so sharply developed in the group typified by Calor- 
hadia pharcida (Dall, 1898). The group is particularly 
well developed in the Eocene of the Gulf Coast and is 
abundant at most of the Cook Mountain Formation 
localities in Texas. The genus ranges from the Eocene 
into the Miocene. 

Litorhadia milamensis, new species 
Plate 1, figures 5-8 

Description.—Shell small, elongate, height 47-57% 
of length, umbones at 39-45% of length, inflation 
moderate at 25—43% of height. Anterior end smoothly 
rounded, posterior end produced and rostrate, the ros- 
trum obliquely truncate. Umbones opisthogyrate, the 
dorsal margin from the umbones to the anterior end 
straight to feebly medially angulated, escutcheon and 
lunule long, the lunule bounded by a rounded angu- 
lation and bisected by a sharp ridge. Posterior portion 
of the valve bounded by two further rostral ridges. The 
inner surface of the valve with a rounded ridge, par- 
allel to the dorsal margin and terminating in a prom- 
inent knob under the rostrum. Umbones with very fine 
concentric sculpture which disappear after about 1 mm 
and then reappear again more prominently with about 
ten undulations per mm. 

Remarks.—This species can be distinguished from 
the other Reklaw species by the fine regular folds and 
narrow interstices. Gardner (1927), described the spe- 

cies Leda atakta from the Weches Formation at Smith- 
ville, referred to Saccella by Palmer and Brann (1966), 
and which shares many points of similarity with Li- 
torhadia milamensis. This species appears to be the 
direct descendant of L. milamensis and is separated 
from it by its shorter, plumper form and larger flat and 
smooth inter-rostral area. 

Etymology.—The specific name milamensis refers to 
Milam County. 

Type information.—Holotype: right valve, PRI 
30265; paratypes: left valve, PRI 30266, juvenile left 
valve, PRI 30267. Type locality: locality 20. 

Material examined.—20 specimens: the largest 6.7 
mm length, 3.4 mm height, 1.3 mm width. Mean га- 
tios: height/length .52, width/height .34, umbones/ 
length .44. 

Litorhadia undulata, new species 
Plate 2, figures 1-4 

Description.—This species, which has a generally 
similar outline to N. (J.) turgeo n. sp., can be distin- 

guished by its more rostrate outline, the surface or- 
namentation of low rounded folds which become 
sharper towards the ventral margin and interstices wid- 
er than the folds. The folds die out irregularly towards 
the anterior end and sharply before a concave area pre- 
ceding the first ventral ray. 

Remarks.—This is the most common of the Reklaw 
Litorhadia species. Imprints referrable to this species 

have also been found in the ironstones of Wolf Den 

branch of Mud Creek, Robertson County, and Three 

Mile Creek in Milam County, Texas. The external or- 
namentation is so strikingly similar to those of Nucu- 
lana jewetti (Gardner, 1927) from the Weches For- 
mation (not Cook Mountain Formation as given by 
Palmer and Brann, 1965, p. 219), that this species i$ 

undoubtably the precursor of Gardner's species. М. 
Jewetti is shorter, lacks the concave area preceding the 
rostral ray and has a flat posterior ventral margin, not 
concave as in Nuculana milamensis. Тпе folds of L. 
undulata vary quite considerably in size and at one 

extreme, approach the size of those of Г. milamensis. 
The distinguishing feature is that the folds of L. un- 
dulata are the same size at all stages of growth while 
in L. milamensis the folds increase slowly in size with 
increasing growth. Worn specimens from Ridge Creek 
in Bastrop County possess the same outline as typical 
L. undulata from the type locality, although the surface 
ornamentation is finer and more effaced. None how- 
ever has the fine regular pattern of L. milamensis. 

Etymology.—The specific name undulata (Latin, 
wavy) refers to the prominent surface undulations. 

Type information.—Holotype: left valve, PRI 
30268; paratype, right valve: PRI 30269. Type local- 
ity: locality 20. 

Material examined.—90 specimens: the largest 8.3 

mm length, 4.6 mm height, 1.0 mm width. Mean ra- 

tios: height/length .55, width/height .22, umbones/ 

length .44. 

Litorhadia valdefragilis, new species 
Plate 2, figures 5-8 

Description.—Shell very small, inflated, elongate 
height 43-50% of length, umbones anterior at 35-40% 
of length. Outline of dorsal margin from umbo to UP 
of rostrum curved. Posterior rostral rays defined by 
two smooth diverging lines, the anterior ray define 
by a slight swelling on the surface. Adult specimen? 

have the anterior margin of the rostrum thickened int? 
an elongate boss which projects into the interior ра 
the hinge line. Resilium small and recessed. Lunul® 
very feebly defined to absent, escutcheon long and la" 
ceolate. Sculpture of well-defined rather widely” 
spaced, raised, concentric lines, the interstices with em 
ceedingly fine lines of growth. The concentric lines are 
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obsolescent before the anterior ray, and on the poste- 

rior end before the first rostral ray; the lines of growth 

continue undiminished in character over the rays. 

Remarks.—The fine evenly-spaced concentric lines 
and the smooth rostral rays immediately distinguish 

this species from Litorhadia undulata and Litorhadia 

lurgeo. The closest described relative is probably Li- 

torhadia? bastropensis (Harris, 1895a) from the Wech- 

€s Formation; Г. bastropensis has concentric lines with 

Wider interstices. . The species is more common than 

the recovered number of specimens would indicate but 

the extreme fragility of the shells accounts for its ap- 

Parent rarity. The fine sculpture sets this species apart 

from known Nuculanidae of the Eocene of the Gulf 

Coast. I have found a similar, although smoother spe- 

Cies in the Stone City Member that appears to be the 

descendant of L. valdefragilis. Even though the larger 

Specimens of L. valdefragilis are still very small, they 

do not appear to be juveniles. Adult specimens of Ca- 

lorhadia and Litorhadia are more elongated than the 

Juvenile ones, because the rostrum in the adult speci- 
Mens is much more developed. Specimens of L. val- 

defragilis greater than 2 mm in length have essentially 
Ше same proportions, suggesting they have reached 
their adult proportions. 
Etymology.—The specific name valde (Latin, very 

Much), fragilis (Latin, easily broken), refers to that 

feature of the shell. 

Type information.—Holotype: left valve, PRI 

30270, right valve, PRI 30296. Type locality: locality 5. 

Material examined.—19 specimens, the largest 4.0 

mm length, 2.0 mm height. 

Litorhadia sp. 

Plate 1, figure 17 

Remarks.—Two specimens were obtained of a Li- 
lorhadia which is quite distinct. It possesses folds of 

the type found in Litorhadia milamensis but only over 

| © anterior quarter of the shell, Ше rest of the surface 

Стр smooth with indistinct irregular undulations. The 

Specimens are cemented in a block of matrix so the 

terior cannot be observed. 
Figured specimen: A left valve, PRI 30552, from 

locality 12. 
Material examined.—2 specimens, the largest 7.2 

mm length. 

Genus ORTHOYOLDIA Verril and Bush, 

пе ита del 

i Type species.—Yoldia scapina Dall, 1889b, by orig- 

Nal designation. Recent off the Brazilian coast. 
original diagnosis.— ‘Shell oblong, gaping, blunt 

be rounded at both ends, without distinct rostrum; no 

Ппа. Pallial sinus large and broad. Teeth numerous 

in both series. O. scapina [error for scapinia] (Dall) 

from off Brazil, and O. salenoides (Dall), from the 

West Indies.” (Verril and Bush, 1897, p. 55). 

Remarks.—A reasonably common genus in the 

more unctuous shales of the Cook Mountain Forma- 

tion, and Stone City Member beds of Texas, but dif- 

ficult to collect due to their fragility. The genus is 

known from the Eocene onwards. Recent species are 

deposit feeders and primarily boreal in their distribu- 

tion. 

Orthoyoldia psammotaea vivianensis 

(Harris, 1919) 

Plate 2, figures 9—10 

Yoldia psammotaea var. vivianensis Harris, 1919, р. 73, pl. 25, fig. 

СИЕ 

Orthoyoldia psammotaea vivianensis (Harris). Stenzel, Krause and 

Twining, 1957, p. 55. 

Original diagnosis.—''... The variety “‘vivianen- 

sis" has much more prominent beaks and stronger 

sculpture than psammotaea. ...” (Harris, 1919, p. 73). 

Remarks.—The Reklaw specimens have about 22 

anterior and 20 posterior teeth, compressed and chev- 

ron-shaped near the beaks and becoming spatulate and 

compressed parallel to the hinge towards the posterior 

end. Resilifer deep, widely triangular and set back be- 

neath the hinge line. Surface sculpture of concentric 

lirations, 12—14 рег mm., strong medially and indis- 

tinct at each end. The subspecies is only known from 

the Reklaw Formation in Texas and Louisiana. 

Type information.—Holotype: PRI 4231, an exter- 

nal mold in ironstone showing the shape and some 

details of the sculpture. Type Locality: Reklaw For- 

mation of Vivian, Caddo Parish, Louisiana. Figured 

specimen: PRI 30271, from locality 20. 

Material examined.—12 specimens, the largest: 

11.5 mm length, 5.5 mm height, 1.0 mm width, um- 

bones/length .41. 

Subclass PTERIOMORPHIA Beurlen, 1944, p. 144 

Order ARCOIDA Stoliczka, 1871, p. xx 

Superfamily ARCOIDEA Lamarck, 1809, p. 318 

Family ARCIDAE Lamarck, 1809, p. 318 

Subfamily ARCINAE Lamarck, 1809, p. 318 

Genus BARBATIA Gray, 1840, p. 81 

Type species.—Arca barbata Linnaeus, 1758, by 

subsequent designation (Gray, 1847a, p. 197). Recent 

in the Mediterranean. 

Diagnosis.—Shell usually moderate to large in size, 

somewhat irregular in outline; moderately inflated; an- 

terior end rounded, posterior end rounded or angulated 

with a keel; posterior slope rounded; byssal gape 
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small. Sculpture usually of beaded radial ribs. Umbo- 

nes anterior. Cardinal area narrow with five or more 

chevron-shaped ligament grooves; hinge straight, 

hinge teeth continuous in the young, separated by an 

edentulous gap in the adult. Ventral valve margin fine- 

ly crenulated. Periostracum hairy. 

Remarks.—Recent species are suspension feeders, 

most abundant in warmer seas ranging from the inter- 

tidal zone to abyssal depths; shallow water represen- 

tatives are usually attached by a byssus. The genus 

ranges from the Jurassic to Recent. 

Subgenus ACAR Gray, 1857, p. 369 

Type species.—Arca gradata Broderip and Sowerby, 

1829, by subsequent designation (Woodring, 1925, p. 

37). Recent off the coast of Mexico and Central Amer- 

ica. 

Original diagnosis.—''Shell small to medium sized, 

trapezoidal in outline, posterior end keeled; byssal 

gape narrow; sculpture coarsely reticulate and imbri- 

cate; ligament area rhombohedral and for the most part 

opisthodetic; teeth like those of Barbatia s.s. but the 

anterior series is larger" (Gray, 1857, p. 369). 

Remarks.—The genus is known from the Paleocene 

to Recent. Living members of this subgenus are re- 

stricted to tropical and subtropical waters. Palmer and 

Brann (1966), note only two in the Paleogene of the 

Gulf Coast. 

Barbatia (Acar) salebrosus, new species 

Plate 2, figures 11—12 

Description.—Shell elongate, medium in size, 

height 2390 of length, umbones anterior at 2690 of 

length, flattened and slightly inrolled behind the hinge 

line. Hinge straight with six anterior and ten posterior 

teeth. Anterior dorsal margin rounded, ventral margin 

sinuous, concave medially and anteriorly, gape shal- 

low, posteriorly regularly rounded. Sculpture of thick 

concentric very regular foliations, covered by radiating 

costae which are thickened and upturned at the end of 

the foliations. Posterior umbonal region delimited by 

a slightly thickened line of nodular costae. Umbonal 

slope sculpture of hook-shaped downturned costae, the 

entire surface additionally covered with raised lines 
forming a granular effect. Interior with low radial and 
concentric undulations corresponding to the external 
sculpture. Adductor muscle scars elliptical and elevat- 
ed, edge flattened and crenate. 

Remarks.—Only one species referable to section 
Acar is reported from the Gulf Coast, viz. Barbatia 
(Acar) aspera (Conrad in Wailes, 1854); that species 
ranges from the Middle Eocene Weches Formation 
through the Upper Eocene Jackson Group. The present 
species seems to be the precursor of B. (A.) aspera, 

but differs enough to warrant separation from it. B. 

(A.) aspera has a sharper umbonal ridge with a very 

noded summit, a concave post umbonal area, and little 

or no medial depressed area. A possible antecedent is 

a variety of Barbatia cuculloides (Conrad, 18332) 

found at Bell's Landing, which has a somewhat similar 

although weaker sculpture, is more regular and has à 

weaker umbonal ridge than the Reklaw specimens. 

Etymology.—The specific name salebrosus (Latin, 

roughness), refers to the rough external sculpture. 

Type information.—Holotype: a right valve, PRI 

30272, 14.2 mm in length. Type locality: locality 15. 

Material examined.—Two specimens, the largest 

19.0 mm length, 10.0 mm height (estimated), 6.0 mm 

width. Two further fragments were also obtained. 

Subgenus CUCULLAEARCA Conrad, 1865a, p. 11 

Type species.—Byssoarca lima Conrad, 1847, by 

subsequent designation (Stoliczka, 1871, p. 340). 

Lower Oligocene, Vicksburg Group, of Mississippi.. 

Diagnosis.—Elongate to obliquely subquadrate, 

subequal but generally much distorted, ventral valve 

margin deeply sinuated by a large byssal gape; cardi- 

nal area high, amphidetic; sculpture formed by fine to 

coarse subequal costae; hinge long, straight, teeth in 

continuous series in young, in adults divided in the 

middle by large gape, distal teeth conspicuously larger 

and oblique. 

Remarks.—The subgenus ranges from the Upper 

Cretaceous to Recent. Living members of the subgenus 

live in warm seas. 

Barbatia (Cucullaearca) reklawensis, new species 

Plate 2, figures 13-14 

Description.—Shell medium in size, height 60% of 
length, width 33% of height, umbones anterior at about 

29% of length. Shape obliquely rhombohedral, larger 

posteriorly. Anterior end obliquely truncate at the ven“ 

tral margin, rounded medially and truncate at the in- 

tersection with the straight hinge line. Posterior en 

rounded to produced medially. Posterior keel not no” 

ticeable, ventral margin concave at both ends, convex 

in the middle at the byssal gape. Sculpture consists 9 

coarse concentric growth-resting stages crossed over 

by numerous ribs which on the umbo tend to bifurcale 

wider on the posterior end, fine medially and some 

what larger again anteroventrally. Posterior umbond 

region sharply delimited by one larger coarsely foli- 

ated rib, the sculpture more subdued on the umbona 

slope than on the rest of the shell. i 

Remarks.—The holotype is 36 mm long, 22 mm № 

width and 8 mm height; four juvenile specimens were 

also recovered, the largest 19 mm in length. Heigh 

length, width/height and umbones/length ratios wer? 
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within 10% of each other for all specimens. This spe- 
Cies differs from Barbatia uxoripalmeri Stenzel and 
Krause, 1957, in its flatter and more rhombohedral 

Shape, the straight hinge line and the more subdued 
Ornamentation. The coarse rib separating the concave 
umbonal slope from the rest of the sculpture is very 
Teminiscent of genus Arca and this species has some 
Characteristics of both genera. Juvenile specimens 
Show little trace of the expanded umbonal rib, the ar- 
сав delimited instead by a sharper angular change in 
the shell. One specimen was also found in the Newby 
member in Cherokee County, at locality 25. 
Etymology.—The specific name reklawensis refers 

lo the formation. 

Type information.—Holotype: a right valve, PRI 
30273; paratype: a juvenile left valve: PRI 30274. 
Type locality: locality 15. Paratype from locality 20. 

Material examined.—14 specimens, the largest: 
36.0 mm length, 22.0 mm height, 8.0 mm width, 10.0 
Mm umbonal length. Mean ratios: height/length .59, 
Width/height .35, umbones/length .29. 

Barbatia sp. 

Plate 2, figure 15 

Description.—One specimen obtained, in hard sand- 
Stone, of a Barbatia species whose rhomboidal outline 
IS similar to that of Barbatia rhomboidella subscopula 
(Harris, 1919) from the Lisbon Formation. The spec- 

men is very finely ribbed with 54 ribs, those on the 
Medial and posterior area bifid. 

Type information.—Figured specimen: PRI 30305, 
Кот locality 8, length:13.5 mm. 

Genus BATHYARCA Kobelt, 1891, p. 213-214 

Type species.—Arca pectunculoides Scacchi, 1834 
У original designation. Recent in European Seas. 
Diagnosis.—Shell minute, subglobose, inequivalve, 

ft valve larger than right. Posterior carina obscure or 
Acking. Sculpture of radial costellae and concentric 
threads, slightly different on each valve. Ligament area 
Narrow, hinge line straight, teeth short and oblique, 
Posterior and anterior series separated by an edentu- 
us gap. Margin of valve faintly fluted. 
remarks. —The genus ranges from the Eocene to 
“ent with the living species confined to relatively 
d water. All but a very few species are minute in 
Size, 

le 

Bathyarca claibornica, new species 

Plate 3, figures 1-4 

Description. —Shell very small, asymmetrical, to 
800 mm in length, highly inflated, hinge line about 

^^ of maximum length. Sculpture of fine radial gent- 
y Tounded costae, the intercostal area with a fine sharp 

radial line; overriding the radial sculpture are fine con- 
centric lines which bend towards the umbo as they 
cross over the costae, stronger over the area which is 
transitional to the weak umbonal slope; sculpture of 
the left valve slightly more prominent than the right. 
Cardinal area under the umbones margined by a 
smoothly curved line; ligament preserved as a small 
asymmetrical high triangle, the base of which defines 
the edentulous portion of the hinge line. Teeth eight 
or nine in number on the anterior side and six on the 
posterior side. Inner margin of valves coarsely crenate. 

Remarks.—This species is unique in the American 
Eocene, the oldest previously described form being 
Bathyarca hendersoni (Dall, 1898) from the Bowden 
beds in Jamaica. The largest specimen, unfortunately 
broken after collection, was 3.5 mm in length. АП re- 

maining specimens are 2 mm or less in size. Cossmann 
suggested that Arca lissa Bayan, 1873, from the Lu- 
tetian of the Paris Basin was an ancestral Eocene Bath- 
yarca; the Reklaw species is much closer to the ho- 

lotype than that species. 

Etymology.—The name notes the first occurrence of 

this genus in the American Claibornian. 

Type information.—Holotype: a left valve, PRI 

30275; paratype: a right valve, PRI 30276. Туре lo- 

cality: locality 20. 

Material examined.—17 specimens. Maximum 

length, 3mm. Mean ratios: height/length .8, width/ 

height .44, umbones/length .67. 

Family NOETIDAE Stewart, 1930, p. 78 

Subfamily TRINACRIINAE MacNeal, 1937, p. 458 

Genus PACHECOA Harris, 1919, p. 46 

Type species.—Trinacria (Pachecoa) cainei Harris, 
1919, by monotypy. Middle Eocene, McBean Forma- 
tion of Orangeburg, South Carolina. 

Diagnosis.—Shell small, moderately to strongly in- 
flated; oval, trigonal or cunate-rectangular, not gaping. 
Umbones median or closely so, opisthogyrate. Ante- 
rior smoothly rounded, posterior usually angular, ros- 
tral ridge well developed. Lunule not present, escutch- 
eon very narrow. Hinge arcuate, anterior series of teeth 

usually slightly longer than the posterior set. Cardinal 

area small and elongate-triangular, situated entirely be- 

hind beaks, ligamental area elongate, oblique and an- 

terior to beak. Sculpture of low concentric ribs and 

close-spaced radial ribs. Inner margins crenate or 

smooth. 

Remarks.—Stenzel et al. (1957, pp. 61-65) give a 

detailed discussion on the validity of the name Расйе- 

coa. The genus is restricted to the Eocene of the Gulf 

and Atlantic Coasts. 
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Pachecoa concentrica, new species 

Plate 3, figures 7-10 

Description.—Shell small, to about 4 mm in length, 

moderately inflated, cuneate-rectangular, umbones 

slightly anterior. Anterior and ventral margin smoothly 

rounded, posterior-dorsal margin nearly straight. Um- 

bonal ridge rounded, the umbonal area flat towards the 

dorsal margin. Anterior teeth seven, posterior series 

five or six. Sculpture of low somewhat irregularly 

spaced concentric rounded ribs, radial sculpture almost 

entirely obsolescent, defined principally by a micro- 

scopic wrinkling on the margins of the ribs, slightly 

stronger on the umbonal slope. Inner margins of valves 

smooth. 

Remarks.—This species is smaller than other spe- 

cies of Pachecoa and differentiated further by the ob- 

solete radial sculpture and smooth inner margins of the 

valves. It appears to be the ancestor of Pachecoa sa- 

binica (Harris, 1919), a higher and more triangular 

species with well defined radial and concentric sculp- 

ture and crenate valve margins. Both Lower Eocene 

representatives of this genus, Pachecoa decisa (Con- 

rad, 1833b) “var.” Clark and Martin, 1901, and Ра- 

checoa microcancellata (Barry, 1942), have smooth 

inner valve margins. Another species from the same 

time interval is the Tallahatta species Pachecoa (Pa- 

checoa) catonis Stenzel and Twining, 1957, from А!- 

abama; this species is larger, has about twice the num- 

ber of hinge teeth and has both radial and concentric 

threads generating a reticulate pattern on the main part 

of the disc. 

Etymology.—The name concentrica notes the dom- 

inant character of the sculpture. 

Type information.—Holotype: a left valve, PRI 

30277; paratypes: PRI 30278, 30279. Type locality: 

locality 20. 

Material examined.—23 specimens, the largest: 4.1 

mm length, 3.1 mm height, 1.0 mm width. Mean ra- 

tios: height/length .76, width/height .32, umbones/ 

length .41 

Superfamily LIMOPSOIDEA Dall, 1895, p. 517 

Family GLYCYMERIDIDAE Newton, 1922, p. 72 

Subfamily GLYCYMERIDINAE Newton, 
1922 9:12 

Genus GLYCYMERIS da Costa, 1778, р. 168 

Type species.—Glycymeris orbicularis da Costa, 
1778, by original designation. Recent, widely distrib- 
uted in shallower waters of warm and temperate seas. 

Diagnosis.— Shell heavy, equivalved, equilateral or 
subequilateral, suborbicular. Beaks almost straight or 
only very slightly incurved; hinge margin arcuate with 
two series of transverse teeth; ligament amphidetic. 

Exterior surface of valves concentrically or radially 

striate; valve margins crenulate; adductor scars almost 

equal. 

Remarks.—Members of the genus are cosmopolitan 

in distribution and range from the Lower Cretaceous 

to Recent. Recent species are suspension feeders and 

often well adapted to life in a shell hash or gravel 

bottom environment. 

Glycymeris sp. 

Plate 3, figures 5, 6 

Description.—Shell small, 6 mm., orbicular and 

dorsally very slightly trigonal. Beak very feebly pro- 

sogyrate, ligamental area small, at about 2390 of 

length, triangular, with a few chevron-shaped grooves. 

Hinge highly arcuate with about eight teeth on either 

side. Outer surface very worn but still showing fine 

closely spaced radial lines. 

Remarks.—The only complete valve obtained is ap- 

parently a left one but is very worn and is therefore 

not named specifically. The closest relative would 

seem to be Glycymeris trigonella (Conrad, 1833c) 

from the Gosport Sand of Alabama, a species of the 

same size but with a more circular outline. 

Figured specimen: PRI 30280, from locality 20. 

Material examined.—One specimen: 6.5 mm length. 

6.5 mm height, 1.9 mm width. 

Order MYTILOIDA Férussac, 1822, p. xvii 

Superfamily MYTILOIDEA Rafinesque, 

1815, p. 147 

Family MYTILIDAE Rafinesque, 1815, p. 147 

Subfamily MYTILINAE Rafinesque, 1815, p. 147 

Genus MYTILUS Linnaeus, 1758, p. 704 

Type species.—Mytilus edulis Gray, 1847а, by orig- 

inal designation. Recent in the North Atlantic. 

Diagnosis.—Shell mytiliform, beaks terminal, lu 

nule with radiating folds forming dysodont teeth ON 

the anterior margin. Anterior retractor scar elongate 

behind the umbo, anterior adductor small but distinct 

margin not crenulate. Surface smooth or with radial 

ribs which are not bent in the dorsal direction. 

Remarks.—The genus is known from the Upper JU 

rassic to Recent, and is cosmopolitan in distribution 

The preferred habit of living members is colonial, at- 

tached with a byssus to rocks and seaweeds. 

Subgenus CRENOMYTILUS Soot-Ryan, 

1925.0. 43 

Туре species.—Mytilus вгауапиз Dunker, 1853, by 

original designation. Recent in the Indo-Pacific. 

Diagnosis.—“Shell mytiliform with terminal um“ 

bones, lunule grooved and incurved, forming two of 



EOCENE MOLLUSCS OF TEXAS: GARVIE 29 

three large teeth usually obsolete in old specimens. 
Margins finely crenulated. Shell obliquely striated, es- 
ресаПу distinct on the ventral surface. Resilial ridge 
compact; anterior adductor strong, showing a distinct 
thickened scar; anterior retractor scar elongate behind 
umbo; posterior adductor and retractor scars continu- 
ous." (Soot-Ryan, 1955, p. 23). 

Remarks.—Several species are known from the Oli- 
госепе to Pliocene of the west coast of America. Only 
One recent species is known, Crenomytilus grayanus 
(Dunker, 1853), from the Philippines. 

Mytilus (Crenomytilus) sp. 
Plate 3, figures 13, 14 

Description.—Shell moderate in size, smooth, 
brown in color. Dorsal area above the line defining the 
Position of maximum inflation with faint radial lines, 

the remainder smooth except for lines of growth and 
Shell thickenings which reflect growth resting stages. 
Margin of the valves minutely crenulated except near 
the umbo where a few larger teeth occur. Ligament a 
thin groove under the teeth on the anterior-ventral mar- 
gin, 

Remarks.—Mytilidae are not common in the Gulf 
Coast Eocene, only one species, Hormomya hamato- 
ides Call, 1891, being described so far. The present 

Species fits readily in Crenomytilus with the crenate 
edge and compact linear ligament area. Another spe- 
“les with crenate valve margins that may be superfi- 
"ally confused with a juvenile M. (Crenomytilus) sp. 
IS Crenella isocardioides (Lea, 1833). This species is 

Much smaller, thicker-shelled, lacks terminal umbones, 

аа has typically one weak, projecting cardinal tooth. 
3 Figured specimen.—A double valve, PRI 30281, 
from locality 4. 

Material examined.—One partially crushed double 
Valve specimen, 9 mm length. 

Subfamily CRENELLINAE H. and A. Adams, 
1857, p. 514 

Genus GREGARIELLA Monterosato, 1883, p. 90 

Type species.—Modiolus sulcatus Risso, 1826, by 
Tiginal designation. Recent from the Mediterranean. 
Diagnosis.—Elongate species with anterior umbo- 

nes, Straight dorsal margin, angulated umbonal keel 
Separating a coarsely sculptured dorsal part from a 
nother ventral part. Radially striate or decussate an- 
orly or posteriorly where the posterior striae end 

“ong an oblique line. Hinge with dysodont teeth both 
‘Nteriorly and posteriorly, valve margins dorsally fine- 
У crenulate. Periostracum hairy with bifurcating hairs. 
Remarks.—Members of this genus reportedly live in 
“rows in shell and coral. The genus is known from 
© Eocene to Recent. 

Gregariella ridgei, new species 

Plate 3, figures 11, 12 

Description.—Shell very small, elongate rounded- 
subrectangular, dorsal side almost straight, ventrally 
with a shallow sinus, translucent brown in color, the 
prodissoconch whitish and sharply defined from the 
teleoconch. Sculpture of bifurcating radial lines cov- 
ering the surface from the dorsal margin, to below the 
umbonal angulation, there covering about one quarter 
of the ventral slope. Radial lines overriden by incre- 
mental co-marginal growth lines and occasional un- 
dulations, stronger on the dorsal slope, there forming 
a latticed pattern. A few weak radial lines are seen 
again on the smooth ventral slope in the immediate 
neighborhood of the umbo. On the ventral slope the 
radial striae end in an irregular, more or less oblique 
line. Resilium elongate, relatively large, posteriorly 
with four or five larger teeth, anteriorly and beneath 

the umbo three larger teeth and a few smaller ones. 

Valve margins crenulate except above the resilium. 

Anterior muscle scar compressed-elliptical, the end sit- 

uated directly under the beak, posterior scar bean- 

shaped and very indistinct. 

Remarks.—This species is similar to Gregariella ar- 

caforma H. E. Vokes, 1986, a species from the Mio- 

cene Chipola Formation of Florida. The Chipola spe- 

cies is two to three times the size, more modioliform 

and more evenly rounded at the anterior end than С. 

ridgei. This is the earliest report of the genus in Amer- 

ica. Glibert and van de Poel (1965, p. 80), who treat 

Gregariella as a subgenus of Musculus, list three spe- 

cies from the Eocene of the Paris Basin. Of the three, 
only one as presently understood could be assigned to 

Gregariella, the Lutetian species Gregariella arcae- 
formis Cossmann, 1887. 

Etymology.—Notes the locality, Ridge Creek, where 
the specimens were found. 

Type information.—Holotype: PRI 33072, a left 
valve, length 5.2 mm, height 2.8 mm, thickness 1.8 

mm; paratype: PRI 33073, a right valve. Type locality: 
locality 4. 

Material examined.—Three specimens. 

Superfamily PINNOIDEA Leach, 1819, p. 329 
Family PINNIDAE Leach, 1819, p. 329 

Genus ATRINA Gray, 1842, p. 83 

Type species.—Pinna nigra Dillwyn, 1817, by sub- 

sequent designation (Gray, 1847a, p. 199). Recent in 

the Red Sea and Arabian Gulf. 

Diagnosis.—Cuneiform or ham-shaped anisomyari- 

an clams with large posterior adductor and a small or 

no anterior adductor. Shell large, broad, fragile, gaping 

posteriorly. Ligament in narrow groove extending the 
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whole length of the hinge margin. Shell structure is 

internally nacreous to about two-thirds or three-quar- 

ters of the length, not divided by an internal sulcus, 

and externally with a prismatic layer of large calcite 

crystals at right angles to the surface. 

Remarks.—The closely similar genus Pinna is dis- 

tinguished from Atrina by its straight wedge shape and 

the division of the nacreous shell layer by a longitu- 

dinal sulcus. The clams live upright in sand or mud 

with the apical end attached by the byssus to a sub- 

strate. The genus is known from the Middle Jurassic 

to Recent. 

Atrina? sp. 

Plate 3, figures 15, 16 

Remarks.—Five small fragments and one fairly 

complete valve were obtained. The smaller fragments 

are all from areas near the beak and show that near 

that point the shell must have been diamond-shaped in 

cross-section. Outline pinnate with one straight hinge 

margin and one sinuous margin. The large specimen 

shows a well-defined nacreous layer extending from 

the beak as a rounded lobe occupying about three- 

fifths the length of the shell. Anterior ventral slope and 

accessory carinal area with straight radial ribs, anterior 

dorsal slope with obsolete radial sculpture, from the 

dorsal carina originate numerous curved diverging 

ribs; these meet the ventral ribs in a narrow area near 

the ventral carina and generate a complex cross-hatch 

pattern. Distant from the beaks, sculpture of long ir- 

regularly sinuous rounded ribs. The diamond-shaped 

cross-section can separate this species from Atrina 

gravida (Harris, 1919) and Atrina cawcawensis (Нат- 

ris, 1919), both from the Cook Mountain Formation. 

Reference locality: Locality 20. 

Material examined.—One fairly complete specimen, 

55 mm in length; numerous fragments. 

Figured specimens: Beak fragment: PRI 30548; 

specimen on matrix: PRI 30549. 

Superfamily PTERIDOIDEA Gray, 1847а, p. 199 

Family PTERIIDAE Gray, 1847a, p. 199 

Genus PTERIA Scopoli, 1777, p. 397 

Type species.—Mytilus hirando Linnaeus, 1758, by 

monotypy. Recent off the coast of England and south- 

ward through the Mediterranean. 

Diagnosis.—Shell nacreous, inequivalve, auriculate, 

the left valve more inflated. Anterior auricle compar- 
atively small, the posterior one ailiform. Exterior sur- 
face almost smooth; umbones low and sharp, hinge 
line straight. A single cardinal tooth under the umbo- 
nes of each valve; one lateral tooth sometimes present. 
Remarks.—The genus is known from the Triassic 

onwards. Recent members of the genus are found 

mainly in tropical and subtropical seas. Pteria frag- 

ments are common in the Claiborne outcrops in Texas 

but entire valves are rarely found due to their fragility. 

The type of the genus is characterized by a long ex- 

tended posterior auricle, weak to inconspicuous den- 

tition and a smooth surface. Harris and Palmer (1946, 

рр. 36-37) briefly characterized three sections for liv- 

ing Pteria but did not formally designate them. Only 

Pteria s.s. has been reported from the Tertiary of the 

Gulf Coast. 

Pteria petropolitana, Stenzel and Twining, 1957 

Plate 4, figures 1, 2 

Pteria (Pteria) petropolitana Stenzel and Twining, in Stenzel, 

Krause and Twining, 1957, р. 81, 7, figs. 14-6, text fig. 12; 

Knight, Hodgkinson, Knight, Reid, Lindveit, Lindveit, and Offe- 

man) 1977, pp. 12, 20. 

Original description.—“Right valve thin, nacreous, 

small (to 16 mm long). oblique (axis of disk making 

an angle of about 43 degrees with the dorsal margin; 

... moderately inflated. Umbones very small, anterior 

(at about 0.21 of height). Byssal notch small, shallow: 

and obtuse. Ventral margin broadly and smoothly аг 

cuate, posterior margin sigmoid, descending below the 

posterior auricle at an angle of 76°. Dorsal margin long 

and straight. Anterior ear broken, probably angular, 

posterior ear long, produced into a narrow, pointe 

wing extending well beyond the posterior end of the 

disk. Ligament area long, exceedingly narrow. Tooth- 

like swellings small, inconspicuous. Sculpture of ob- 

scure concentric growth wrinkles only." (Stenzel an 

Twining, in Stenzel et al., 1957, p. 81). 

Remarks.—None of the Reklaw specimens recov” 

ered has the posterior auricle present but this is prob- 

ably due to poor preservation. The present species has 

the angle between the axis of the disc and the dorsal 

margin extremity equal to that of P. petropolitana ап 

also has the very long ligamental area of that species: 

The latter feature differentiates P. petropolitana fro™ 

other Tertiary species of the Gulf and Atlantic coasta 

plain. 

Figured specimens.—Left valve (in matrix), РЕЈ 

30282; right valve, PRI 30283; from locality 7. 

Material examined.—14 specimens, Ше largest 

26.2 mm in length, 16.7 mm height. 

Pteria sp. 

Remarks.—One specimen appears different from P 

petropolitana in possessing a semi-quadrate disc shap? 

and a smaller anterior auricle. No posterior auricl 

present, and although it may be a worn specimen 

examination of the growth lines near the dorsal mat 

shows no indication of the change in angle that wo" 

e 15 
an 

gin 
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imply one was originally present. The specimen is on 
the surface of a block of matrix and without an ex- 

amination of the interior it will not be named here. 

Order PTEROIDIA Newell, 1965, p. 17 

Suborder PTERIINA Newell, 1965, р. 17 

Superfamily PECTINOIDEA Rafinesque, 

1815, p. 148 

Family PROPEAMUSSIIDAE Waller, 1972, p. 249 

Genus AMUSIUM (Bolton) Roeding, 1798, p. 165 

Type species.—Ostrea pleuronectes Linnaeus, 1758, 

by subsequent designation (Hermannsen, 1846, p. 47). 
Recent in the Indo-Pacific. 

Diagnosis.—Shell usually large, thin, suborbicular, 
slightly inflated, right valve slightly more so than the 

left; radial sculpture absent on the exterior; auricles 
Subequal; byssal notch small, chondrophore moderate- 
ly large, shallow and flanked by two cardinal crurae. 

Interior with narrow ribs not extending to the ventral 
margin. 

Remarks.—Recent members are carnivores, living 
9n small crustaceans in mud-bottom environments 
(Knudson, 1967, p. 327-329). The genus is known 
from the Cretaceous to Recent. 

Subgenus PROPEAMUSIUM de Gregorio, 

1884, p. 119 

Type species.—Pectin (Propeamusium) ceciliae de 

Gregorio, 1884, by original designation. Miocene of 
Italy, 

Diagnosis.—Valves rather flattened, thin, polished; 

Usually gaping along lateral margins; valves concen- 
"ically sculptured, left sometimes radially striated; 
Yssal notch slight to moderate; about nine internal 

tibs which do not extend to the margin. 
Remarks.—Only two species referable to Propea- 

Musium have been recovered from the Gulf Coast, and 
ne of them, — Amusium (Propeamusium) squamulum 
(Lamarck, 1806), is a species originally described from 
" Paris Basin. Most living members of the group are 

Widely distributed, small, and live in deep water. 

Amusium (Propeamusium) zinguli, new species 

Plate 4, figures 10, 11 

Description.—Shell very small, ovate to 3.6 mm in 

ength, 3 mm width, slightly convex. Sculpture of 
About 56 riblets crossed by fine concentric imbricated 
Teads, more widely spaced towards the valve mar- 

Sins. A few riblets tend to develop in the interstices 

E "sen the main ones. Interior with nine ribs extend- 

8 almost towards the valve margins. Pallial sinus 

Arge and rounded, extending almost to a line con- 

Necting the auricular margins. 

Remarks.—A similar form and also of similar size 
is Amusium (Propeamusium) alabamensis (Aldrich, 

1886) from the Midway Group of Alabama. That spe- 
cies has a few weak radial lines in the center of the 
disc and on the anterior side of the shell. Tertiary 
members of this group, even when adult, are typically 
less than 15 mm in size. 

Etymology.—This species is named in honor of pa- 
leontologist Dr. Richard Zingula, formerly of Exxon 
Corporation, Houston. 

Type information.—Holotype: a left valve, PRI 
30284; paratype: PRI 30285. Type locality: locality 4. 

Material examined.—Seven specimens, the largest: 
4.5 mm length, 4.3 mm height, 0.7 mm width. Mean 
ratios: height/length .96, width/height .16, umbones 

central. 

Family PLICATULIDAE Watson, 1930, p. 29 

Genus PLICATULA Lamarck, 1801, p. 132 

Type species.—Spondylus plicatus Linnaeus, 1758, 

by subsequent designation (Schmidt, 1818, p. 61). Re- 

cent in the Indo-Pacific. 

Diagnosis.—Shell inequivalve, flattened or slightly 

convex, trigonal to subcircular, commonly irregular, at- 

tached by umbone of right valve. Exterior surface gen- 

erally plicate or foliate. Ligament internal, located in 

a central cartilage pit between two large transversely 

striate crurae; valve margins fluted. 

Remarks.—Only a few species of Plicatula have been 

described from the Tertiary of the coastal plain. At sev- 

eral places in the Wheelock and Landrum Members of 

the Cook Mountain Formation in Texas, Plicatula fila- 

mentosa Conrad 1833a forms a shell bed to the exclusion 

of almost all other species. Good exposures may be seen 

in the lowest beds of the Wheelock Member on the 
banks of the Little Brazos River near Bryan, and expo- 
sures in the Landrum Member in the banks of Hurricane 
Bayou near Crockett. Modern representatives are sus- 
pension feeders and usually attached to rocks or other 
hard substrate, primarily in warm tropical seas. The ge- 
nus ranges from the Middle Triassic to Recent. 

Plicatula pustula, new species 

Plate 4, figs. 3, 4 

Description.—Shell small to medium sized, the 

largest specimen 26 mm. Shell form very irregular, in 

juvenile specimens strongly tumid and with predomi- 

nantly concentric growth lines; beyond a particular 

growth stage of ca. 10 mm in size the shell flattens 

out and the outer surface develops about eight to ten 

very rough irregular radial lamellose costae. Resilium 

pit small, crurae diverging in young specimens, mas- 

sive, projecting, and tending to become parallel in 

large ones. Adductor scar prominent, moderate in size, 
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orbicular, and slightly posterior. In the largest speci- 

mens the scar is elevated to a prominent projecting 

boss. Interior valve margins obscurely crenulated. 

Remarks.—The irregular character of the shell surface 

is more reminiscent of the Ostreinae but the hinge char- 

acters place it in the Plicatulidae. Plicatula? louisiana 

Harris, 1946, Plicatula creola Allen, 1970 both from the 

Moodys Branch Formation, and an undescribed form 

from the Cook Mountain Formation in Texas, are other 

species of this group having a similar early inflation, that 

later flattens out. Most specimens are fragmentary or 

worn, but a few specimens do show a minutely spinose 

surface, a feature also seen on P. creola; the prominent 

adductor scar and heavy hinge teeth can serve to distin- 

guish P. pustula from that species. The common P. fi- 

lamentosa is a more regular and less inflated species. 

Two specimens are attached over a large portion of the 

exterior, a character typical of the Ostreidae, while Pli- 

catula is usually attached by the umbones. 

Etymology.—The specific name pustula (Latin, pim- 

ple), refers to the prominent adductor scar in the shell's 

interior. 

Type information.—Holotype: a right valve, PRI 

30286; paratypes: PRI 30287, 30288. Type locality: 

locality 20. 

Material examined.—38 specimens, numerous frag- 

ments. Dimensions of the largest: 24.0 mm length, 

26.0 mm height, 8.0 mm width (including dentition). 

Suborder OSTREINA Férussac, 1822, p. xxxix 

Superfamily OSTREOIDEA Rafinesque, 1815, p. 21 

Family GRYPHAEIDAE Vyalov, 1936, p. 19 

Subfamily PYCNODONTEINAE Stenzel, 

1959, р, 16 

Genus HYOTISSA Stenzel, 1971, р. №1107 

Type species.—Mytilus hyotis, Linnaeus, 1758, Бу 

original designation. Recent in the Indo-Pacific. 

Remarks.—The genus ranges from the Late Creta- 

ceous to Recent and is restricted to deeper waters of 

the open sea where salinity and temperature stay with- 

in a narrow range. 

Hyotissa offemanae, new species 
Plate 4, figures 5—9 

Description.—Shell to about 6 cm long and high, 
shape circular to moderately higher than long, rarely 
falcate. Left valve moderately capacious, attachment 
area 50% of valve area or more. Shell commissure 
strongly plicate, plicae rounded to sharp-topped, not 
divaricate; occasional scale-like extensions on ribs. In- 
terior with oval attachment scar, higher than long. Re- 
silifer large, tip curved to the left, set at angle of about 

60? to valve margins. Chroma long, often occupying 

more than 5096 of the valve margins. Right valve con- 

centrically imbricate, sometimes with low radial pli- 

cations, commissure not plicate. Exterior of both 

valves prominently vesiculate where worn. 

Remarks.—Stenzel (1953, р. 75-76) noted a marine 

faunule in the Newby Member of the Reklaw For- 

mation containing a deep water pycnodont oyster. The 

locality was visited in 1988 and found to be very 

weathered, but H. offemanae could still be collected 

where it outcrops on several indurated ironstone/clay 

ledges. In the Marquez Member at Joe Taylor Branch 

and Ridge Creek, juvenile specimens of a pycnodont 

occur, recognizable by the vesicular shell structure, but 

they are too small to assign confidently to H. offe- 

manae. The subfamily occurs very rarely in the Clai- 

borne and is only represented by one described species 

Pycnodonte (Pycnodonte) trigonalis (Conrad in Wai- 

les, 1854). Palmer and Brann (1966) assigned it to 

Gigantostrea but the vesicular shell structure indicates 

the assignment is in error. In the Claiborne Group, the 

author only knows of two other Pycnodonte specimens 

of a new species from the Wheelock Member. The 

closest described species is Ostrea tacalensis Hodson, 

1927, from the Eocene/Oligocene of Venezuela, which 

is a more elongate species with a smaller attachment 

area than P. offemanae. ^ somewhat similarly sculp- 

tured species is Ostrea crenulimarginata Gabb, 1860, 

from Ше Clayton Formation of Alabama and the Kin- 

caid Formation of Texas; this species is more elongate 

and lacks the radial plications on the upper valve. The 

absence of the vesicular shell structure in O. crenuli- 

marginata also precludes placement in the pycnodont 

group of oysters. 

Etymology.—Honoring Irene Offeman, one of the 

founding members of the Paleontology Section of the 

Houston Gem and Mineral Society whose enthusiasm 

and dedication to paleontology has inspired the Socie- 

ty’s members. 

Type information—Holotype: a left valve, РЕЈ 

30554; paratypes: PRI 30555, 30556. Type locality: 

locality 25. 

Material examined.—30 more or less fragmentary 

specimen, the largest 65 mm length. 

Subclass HETERODONTA Neumayr, 1883, р. 5 

Order VENEROIDA H. and A. Adams, 
1858, p. 347 

Superfamily LUCINOIDEA Anton, 1839, p. 0 

Family LUCINIDAE Fleming, 1828, p. 409 
Subfamily MILTHINAE Chavan, 1969, p. 150! 

Genus ANODONTIA Link, 1807, p. 156 
Type species.—Anodontia alba Link, 1807, by 

monotypy. Recent in the West Indies. 
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Diagnosis.—''Shell of large to very large size, thin, 

longer than high, strongly inflated, anterior expansion 
Small or moderate. Surface sculpture concentric, fine 
to distinct, with irregularly spaced growth rings; dorsal 
areas faint to distinct. Lunule long, shallow, variable 

in shape. Ligament external or slightly inset. Anterior 
adductor scar variable in shape and position; posterior 
adductor scar elliptical. Anterior pedal retractor scar 
Separate from adductor, posterior one not evident. Pal- 

lial blood vessel line scar present; inner ventral margin 
smooth." (Bretsky, 1976, p. 302). 

Remarks.—A suspension feeder, which is often able 
to tolerate extremely poor conditions although the pre- 
ferred habitat is near shore, in sandy, grassy environ- 
ments. The genus is known from the Paleocene to Re- 
cent, 

Subgenus EOPHYSEMA Stewart, 1930, p. 186 

Type species.—Lucina subvexa Conrad, 1833b, by 

original designation. Eocene, Gosport Sand Forma- 

Поп? (cf. Bretsky, 1976, pp. 305-306) of Alabama. 
Diagnosis.—“Shell, thin, size very small to medi- 

um, larger than high, moderately inflated. Surface 
Sculpture predominantly concentric, with fine radials. 
Dorsal area faint to distinct. Lunule long wide, trian- 
8ular, shallow. Ligament external. Anterior adductor 
Scar small, bent away from the pallial line, posterior 
adductor round. Anterior pedal retractor scar not evi- 
dent, Hinge plate narrow, edentulous or with obsolete 

anterior and posterior laterals, and with one cardinal 
IN the right valve, two in the left valve. Inner margin 
Smooth.” (Bretsky, 1976, p. 305). 

Remarks.—The subgenus ranges from the Paleocene 
(0 Recent. Living representatives live in tropical and 
Subtropical waters. 

Anodontia (Eophysema) reklawensis, new species 

Plate 5, figures 1—4 

Description.—Shell small, height 9296 of width and 
Moderately inflated, thickness about 24% of length. 
Sculpture of fine and almost regular concentric lamel- 

~ which form short pointed nodes at Ше dorsal ends 
of the shell. The interstices of the lamellae show fine 

regular radial striae of various lengths which contin- 
Ue over the lamellae. Lunule triangular, long and de- 
Pressed. Anterior adductor scar lengthened and in the 
Middle bent away from the pallial line, posterior ad- 
ductor scar elliptical, anterior pedal scar round and 
Separate, posterior one not noticeable. Left valve with 

Опе thin cardinal, pointing upward near the dorsal end 
and Situated next to a triangular socket; right valve 

With bifid cardinal. The only prominent lateral tooth is 
© anterior one in the right valve. 

Remarks.—Two species and varieties referable to 

о о 

Eophysema have been described from Ше Paleogene 

of the Southern Embayment, Anodontia (Eophysema) 

subvexa (Conrad, 1833b) and Anodontia (Eophysema) 

ozarkana (Harris, 1897b). Apart from its far larger 

size, A. (E.) subvexa is a relatively solid shell with a 

sculpture of low rounded undulations and a pitted in- 

terior. A closer species is A. (Е.) ozarkana, but that 

has a more rounded profile, has more concave ventral 

hinge margins, and has a somewhat irregular sculpture 

of low undulations, rarely foliated. 

Type information.—Holotype: left valve, PRI 

30289; paratype: right valve, PRI 30290. Type local- 

ity: locality 20. 

Material examined.—13 specimens, the largest: 7.0 

mm length, 6.6 mm height, 1.8 mm width. Mean ra- 

tios: height/length .92, width/height .26, umbones cen- 

tral. 

Anodontia (?) sp. 

Remarks.—One specimen referable to Anodontia 

but different from the previously described species was 

found. This specimen is larger, somewhat anteriorly 

produced, has a longer ligamental groove, and а 

straight anterior adductor scar. Externally this species 

is smoother and shows none of the incremental radials 

that are a characteristic feature of Eophysema. It is 

possible this is a juvenile specimen of Anodontia? au- 

gustana Gardner, 1951, a species from the Tallahatta 

Fomation of Alabama and the Congeree Formation of 

South Carolina. The two species share a similar out- 

line, an edentulous hinge, and the radiating lines on 

the interior which Gardner (1951, p. 10) mentioned 

occurring on interior molds of A.? augustana. 

Superfamily CHAMOIDEA Lamarck, 1809, p. 89 

Family CHAMIDAE Lamarck, 1809, p. 89 

Genus CHAMA Linnaeus, 1758, p. 691 

Type species.—Chama lazarus Linnaeus, 1758, by 
subsequent designation (ICZN opinion 484, 1957). Re- 

cent in the Indo-Pacific. 

Diagnosis.—Typically sessile, attached by the left 

valve; beaks dextrally coiled; ornamentation spinose; 

comarginally foliated or lamellose. Lunule absent, lig- 

ament narrow and set in a deep groove. Adductor scars 

large, rough, and subequal. Interior of some species 

often pitted. 

Remarks.—The animals are epifaunal, adapted for 

life on hard substrates; most species have a low tol- 

erance to salinity changes. The genus ranges from the 

Paleocene (doubtfully the Upper Cretaceous) to Re- 

cent. 
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Chama taylorensis, new species 

Plate 5, figures 5—6 

Description.—Shell small, suborbicular. Right valve 

with irregular concentric rows of foliations which be- 

come progressively coarser, more pronounced and spi- 

nose towards the posterior ventral area. The spines are 

convex above, grooved below and tend to curve up- 

ward from the shell surface. The left valve with larger 

foliations and fewer spines. Right valve dentition ob- 

solete anteriorly, posteriorly with a pronounced liga- 

mental pit, 3b and PI large. The left valve with two 

very large teeth, the others obsolete. Beaks strongly 

incurved and spirogyrate. Except for the area under 

the beak, the interior of both valves is strongly pitted, 

that of the left valve is also linearly striate near the 

pallial line. 

Remarks.—Chama taylorensis differs from the Cook 

Mountain Formation species, Chama harrisi Gardner, 

1927, in possessing foliations that are irregularly spi- 

nose at the edges, particularly so at the ventral margin. 

The external sculpture of C. harrisi is predominantly 

radial, with the spines arranged on radial, sometimes 

bifurcating ribs. Chama monroensis Aldrich, 1903b, 

another species from the Cook Mountain Formation, 

possesses prominent foliations that are upturned at the 

edges. These foliations are not spinose, and have im- 

pressed radial lines that are arranged in pairs. An un- 

described species, similar in many respects to C. mon- 

roensis is reasonably common in the Cook Mountain 

Formation of Texas, and may be distinguished by its 

totally smooth foliations. A closer species than either 

C. harrisi or C. monroensis is Chama (Psilopus) mis- 

sissippiensis Conrad, 1848, from the Vicksburg Group. 
This species has radially arranged spines on the edges 

of the foliations. The Reklaw species can be distin- 
guished from all of the preceding species, by the 
strongly pitted interior of the valves, the fairly regular, 
comarginal foliations, and the irregularly placed 
spines. Eocene species of Chama are usually small, 
most figured species being within a range of 8-20 mm. 

Type information.—Holotype: left valve, PRI 
30294; paratype: right valve, PRI 30295. Type local- 
ity: locality 20. 

Material examined.—33 specimens, the largest: 
12.2 mm length, 10.0 mm height, umbones at about 
26% of length. 

Superfamily CARDITOIDEA Fleming, 1820, p. 668 

Family CARDITIDAE Fleming, 1820, p. 668 
Subfamily VENERICARDIINAE Chavan, 

1969, p. N554 

Genus VENERICOR Stewart, 1930, P155 
Type species.—Venericardia planicosta Lamarck, 

1799, by original designation. Eocene of the Paris Ba- 
sin and the Bracklesham beds of England. 

Diagnosis.—Shell large, heavy; outline trigonocor- 

date. Umbones inflated, anterior extremity short and 

obliquely rounded, posterior lateral margin slightly 

truncate. Lunule narrow and long delimited by а 

groove; escutcheon not defined. Earliest ribbing nar- 

row, sharp, and crenate; adolescent and early adult ribs 

anteromedially flat-topped, the ribs wider than the in- 

terfaces; near the margins the collabral growth lines 

are prominent and often become dominant in large 

specimens. Hinge plate high and trigonal; anterior caf- 

dinal thin and lamellar, medial one heavy, posterior 

one lamellar and parallel with the inner margin of the 

nymph. Раша! line ragged and set back from the cre- 

nate valve margins. 

Remarks.—The genus ranges from the Paleocene to 

the Oligocene. 

Venericor densata reklawensis, new subspecies 

Plate 6, figures 1—4 

Venericardia (Venericor) densata Gardner and Bowles, 1939, P. 

154. 

Description.—The Reklaw specimens are ovate-tri- 

angular in outline, lunule sharply notched at the таг 

gin in larger specimens. Hinge plate smaller, margin 

straight to weakly sinuous, anterior cardinal is broad, 

flattened and almost vertical. The umbonal rib sculp- 

ture is T-shaped, rounded serrate in form, barely over 

hanging and dying out earlier than densata s.s. 

Remarks.—The combination of smaller hinge are?: 

ovate-triangular outline and notched lunule shell таг 

gin will distinguish this subspecies from typical V. 

densata. In a comparison between specimens from the 

Weches Formation, Stone City, Landrum, and Whee 

lock members of the Cook Mountain Formation 1” 

Texas, the following further differences were noted: 

Weches specimens have similar hinge characteristics 

but a regularly rounded outline; Stone City specimens 

possess a thicker obliquely inclined anterior tooth, СО5 

tal nodes over the entire umbo, sometimes a similar 

outline, but a much larger hinge area; Landrum ап 

Wheelock specimens have a larger hinge and have x 

vertically compressed outline. Stenzel (1953, p. 78 

reports an abundance of Venericardia planicosta La 

marck in the Newby Member in the Tyler Basin б 

east Texas that is referable to this subspecies. 

Type information.—Holotype: left valve, РЕЈ 

30296; paratype: right valve, PRI 30297. Type loc?" 
ity: locality 20. 

Material examined.—48 specimens, the largest 5.9 

ст length, 5.68 cm height, 1.91 cm thickness. Mean 
ratios: height/length .95, width/height .39, umbone? 
length .31. 
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Subfamily CARDITESINAE Chavan, 
1969, p. N556 

Genus CLAIBORNICARDIA Stenzel and Krause, 

1957, pp. 104-105 

Type species.—Cardita alticostata Conrad, 1833c, 

by original designation. Eocene, Gosport Sand For- 
Mation of Alabama. 

Diagnosis.—Venerids with highly inflated shell, 
high degree of posterior and posterio-ventral elonga- 
tion and generally inflated beaks. Ornamentation of ra- 
diating noded or terraced costae, tripartite in cross- 
Section. Right valve dentition with a right blade-like 
anterior lateral (3a), which is a continuation of the dor- 
80-anterior point of the medial cardinal (3b), and dor- 

Sal to the socket for the left-valve anterior cardinal 
tooth; socket narrowly or broadly triangular in shape. 
Dorso-ventral cross-section a fairly regular spiral 
Which tends to flatten out as it approaches the ventral 
margin. 

Remarks.—The genus ranges from the Lower Eo- 
cene to the Oligocene. 

Claibornicardia linguinodifera milamensis, 

new subspecies 
Plate 5, figures 11, 12 

Description.—Shell small in size, quadrate in out- 
line with strongly inrolled beaks. Right valve denti- 
Поп: cardinal tooth 3a small, and blade-like, situated 

Just left of 3b; cardinal tooth 3b blunt at the apex, 
Sinuous; cardinal tooth 5b absent. Left valve dentition: 

Cardinal 2a horizontal blade, flat ventrally, rounded- 
triangular dorsally; cardinal tooth 4b long and mod- 

“rately sinuous. Ornamentation of 23—25 ribs that are 
tripartite in shape except on the posterior slope. Costal 
"odes flattened and tongue-like, paracostals terraced 
With rounded corners and where these are large enough 
Similarly rounded in concert with the central nodes. 
towth lines very marked and regularly wrinkled 

Within the intercostals. 
_Remarks.—This subspecies is very likely interme- 
late in evolutionary position between C. linguinodi- 

Гега and C. coloradonis coloradonis Heaslip, 1968 
Tóm the Weches and Bashi Formations respectively. 
t has very similar ornamentation to C. linguinodifera 
While possessing the outline of C. c. coloradonis. This 
New Subspecies is less inflated, has the umbones more 

Sentrally placed, and is more elongate along the dorso- 
Yentral axis than either of the latter two species. 

Type information. —Holotype: right valve, PRI 

0298; paratype: left valve, PRI 30299. Type locality: 

Эсашу 20. 
Material examined.—17 specimens, the largest: 

Ms mm length, 15.0 mm height, 4.9 mm width. Mean 

о UA 

ratios: height/length 1.05, width/height .32, umbones/ 
length .36. 

Claibornicardia coloradonis subsp. 

Plate 5, figures 7-10 

Venericardia (rotunda?) var. coloradonis Harris, 1919, p. 81, pl. 29, 
fig. 9; Harris, 1946, p. 68; Palmer and Brann, 1965, p. 341. 

Venericardia (rotunda) varying toward trapaquara Harris, 1919, pp. 

80—81, pl. 29, figs. 6, 7. 
Venericardia rotunda Lea, Plummer, 1933, pp. 641, 811—812, pl. 8, 

figs. 7a, 7b. 

Venericardia trapaquara Harris (in part), Harris, 1919, pp. 81-82, 

pl. 30, figs. 6-7, 9. 
Venericardia trapaquara subsp. texalana Gardner, 1927, pp. 370— 

371, figs. 24-27; Renick and Stenzel, 1931, p. 108; Stenzel et al., 
1957, р. 106; Harris, 1946, p. 68 (variety texalana Gardner). 

Description. — "Similar in general characteristics of 
shape and dentition to V. (C.) linguinodifera, but dif- 
fers in higher degree of postero-ventral elongation and 
more highly developed posterior truncation, smaller 

lower umbones, and less closely or regularly arranged 

tongue-like costal nodes" (Heaslip, 1968, p. 100). 

Remarks.—In the Texas Memorial Museum collec- 

tions are venericards very close to Claibornicardia co- 

loradonis texalana Gardner, 1927 from the Lower 

Weches Formation, differing in having a higher degree 

of postero-ventral elongation, about 20 ribs as opposed 

to about 25, and a dental pattern that is more similar 

to the Claibornicardia linguinodifera Heaslip, 1968, 

group from the early Eocene Bashi Formation. The 

exterior ornamentation is the same as C. coloradonis 

texalana. The specimens are from the Devil's Eye lo- 

cality, where the exact stratigraphic level is not known. 

Type information.—Figured specimens: left valve: 

TMM 8482, right valve: TMM 8483. Type locality: 
locality 11 

Material examined.—Seven specimens, the largest 
21.0 mm length, 18.5 mm height, 6.0 mm width. Mean 
ratios: height/length 1.02, width/height .39, umbones/ 
length .25. 

Superfamily MACTROIDEA Lamarck, 1809, p. 318 

Family MACTRIDAE Lamarck, 1809, p. 318 

Subfamily MACTRINAE Lamarck, 1809, p. 318 

Genus TENUIMACTRA, new genus 

Type species.—Tenuimactra hodgkinsoni, new spe- 

cies. 

Diagnosis.—Shell small, ovate-trigonal, moderately 

to highly inflated. Sculpture concentric only. Right 

valve hinge with small resilial socket, anterior edge 

bounded by a prominent raised tooth, posteriorly with 

relatively large inverted V-shaped cardinal, set almost 

parallel to the hinge margin. Anterior laterals absent, 

posterior laterals very small to obsolete. A deep furrow 
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runs from the umbo to the posterior end of the hinge 

area. Eschutcheon weakly defined by an impressed line. 

Remarks.—Externally these specimens look similar 

to venerids but the hinge is relatively simple with a 

resilial socket, and an inverted V-shaped cardinal. The 

anterior-dorsal hinge margin of Tenuimactra is smooth 

and rounded, very different from the hinge furrow and 

anterior lateral teeth of most representatives of that 

family and the resilial socket is very small in com- 

parison with the V-shaped cardinal of most Mactridae. 

The lack of lateral teeth is similar to Lutraria s.s. al- 

though in that genus the valve shape is prominently 

elongate and lacks an eschutcheon. Stenzel, Krause, 

and Twining 1957, report only one mactrid, Kymatox 

Stenzel and Krause, 1957, (=Pteropsis Conrad, 1860) 

from the Stone City Member. Kymatox has a sculpture 

of broad concentric undulations, a left valve with a 

prominent posterior lateral tooth and a thin, large, up- 

turned hinge plate; the right valve with two cardinal 

teeth, and two strong posterior lateral teeth. 

Etymology.—Tenui (Latin, simple) mactra-like, 

notes the very simple hinge characteristics. 

Tenuimactra hodgkinsoni, new species 

Plate 6, figures 5-8 

Description.—As in the generic diagnosis. 

Remarks.—All specimens were found attached to 

blocks of sandy-glauconitic matrix, are extremely del- 

icate and had to be coated with hardener. The two 

specimens whose hinge was examined were first em- 

bedded in wax for stability before preparation took 

place and this has darkened the shell in places. The 

interior of both prepared specimens shows a blue col- 

ored band set back and parallel with the hinge margin. 

In the best-preserved specimen this band also changes 

direction at the anterior end as though defining a pal- 

lial sinus. The color is not believed to have any con- 
nection with the pallial sinus. Although only discerned 
with greatest difficulty, the pallial line appears as a 
reflective band parallel to most of the ventral margin; 
muscle scars not seen but may be obscured by the 
discoloration by the wax. The best specimen (now ce- 
mented to the wax base) shows a very close external 
resemblance to Dermatomya? harrisi Weisbord, 1929, 
from the Miocene of Colombia. The interior of Der- 
matomya, however, is nacreous or subnacreous. 

Etymology.—The specific name honors Dr. Kenneth 
Hodgkinson, paleontologist and researcher on the Gulf 
Coast Tertiary Mollusca. 

Type information.—Holotype: a right valve, PRI 
33074, 6.7 mm length, 5.9 mm height; paratypes: PRI 
30443-30446. Туре locality: locality 4. 

Material examined.—Four specimens, the largest 
(somewhat crushed), 16.3 mm length, 12.5 mm height. 

Superfamily SOLENOIDEA Lamarck, 1809, p. 319 

Family SOLENIDAE Lamarck, 1809, p. 319 

Genus EOSOLEN Stewart, 1930, p. 290 

Type species.—Solen obliquus Deshayes, 1860, by 

original designation. Eocene of the Paris Basin, 

France. 

Diagnosis.—Shell elongate flattened, hinge with 
one tooth in each valve. Anterior end with an external 

oblique groove. Beaks at extreme anterior end. 

Remarks.—According to Stewart (1930), this genus 

is restricted to the Eocene. Modern representatives of 

the family live upright in sand or mud in nearshore 

environments. 

Eosolen shirleyi, new species 

Plate 5, figure 13 

Description.—Shell moderate in size, straight pos- 

teriorly and medially, slightly curved on the anterior 

quarter. Posterior end very slightly oblique and 

smoothly rounded, anterior end characterized by й 

deep oblique sulcus. Surface smooth except for lines 

of growth which become very much stronger over the 

anterior end forming irregular rounded lines. Posterio™ 

dorsal margin with a sharp raised edge, margined Бе- 

low by a narrow depression which becomes obsoles” 

cent medially. 
Remarks.—This species is differentiated from Eo* 

olen lisbonensis (Aldrich, 1886) from the Lisbon For- 

mation, by the less angulated anterior end and shorter 

form, from Solen pendeltonensis Barry, 1942 from the 

Wilcox group, by the strong groove, wider form ай 

strong growth lines, and from Solena (Eosolen) lis- 

bonensis abruptus (Dall, 1900) from the Cook Mout 

tain Formation by its more elongate form and rounde 

anterior end. Palmer and Brann (1965) questionably 
assign Dall's species to Eosolen. The posterior-dorsá 

angulation can also distinguish E. shirleyi from the 
preceding three species. The Reklaw specimen is at- 

tached to a block of matrix so the interior cannot be 

observed. 

Etymology.—Named after my wife Shirley, 

discovered the first specimen. 

Type information.—Holotype: a right valve, 

30301. Type locality: locality 14. 

Material examined.—Six specimens, length: 26.2: 

height: 7.5 mm. 

Superfamily TELLINOIDEA Blainville, 

1814, p. 179 

Family TELLINIDAE Blainville, 1814, p. 179 

Subfamily TELLININAE Blainville, 1814, Р. 179 

Genus TELLINA Linnaeus, 1758, p. 674 

who 

РЕ! 

Туре species.—Tellina radiata Linnaeus, 1758, K 

subsequent designation (Schmidt, 1818, p. 51). ne 
in the West Indies. 
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Diagnosis.—Shell ovate to ovate-trigonal, com- 
pressed, usually rostrate. Umbones subcentral or pos- 
terior to mid-length. External surface rarely smooth, 
dominant sculpture usually concentric, commonly sug- 
Bested by the color pattern and sometimes internal 

rays. Ligament external, situated in an elongate 

groove. Two small cardinals in each valve, at least one 

Of them bifid. Lateral teeth always present in one 
Valve, usually strongly developed in the right valve, 
Weaker and sometimes obsolescent in the left. Pallial 
Sinus large, coalescent ventrally with the pallial line, 
anterior adductor muscle scar of similar size but more 

elongated than posterior. 
Remarks.—The genus ranges from the Upper Cre- 

laceous to Recent. Recent species of the genus are cos- 

mopolitan in distribution, occurring in both polar and 

tropical waters, and from the high tide level to depths 
greater than 600 fathoms. 

Subgenus EURYTELLINA Fisher, 1887, p. 1147 

Type species.—Tellina punicea Born, 1778, by 
Monotypy. Recent from East Coast of Central Ameri- 
са. 

Diagnosis.—Shell elongate-ovate, posterior end not 
Tostrate; umbones very slightly anterior, sculpture of 
fine concentric lines or threads; two lateral teeth in 

both valves, left valve laterals not as prominent; right 

Posterior and left anterior cardinal teeth trigonal and 
bifid; pallial sinus the same in both valves, touching 
the anterior adductor scar. 

Remarks.—The subgenus ranges from the Eocene 
to Recent, and is restricted to North and South Amer- 

са. 

Тешпа (Eurytellina?) milamensis, new species 

Plate 6, figures 9, 10 

Description.—Shell equilateral, height 57% of 
*ngth, umbones almost central at 53% of length. Beak 
Not incurved, not prominent, lunule not visible, es- 
"utcheon small and defined by a sharp concave ridge. 

eft valve with bifid anterior cardinal tooth parallel to 
the dorsal-ventral mid-line, and another smaller, thin 

lamellar posterior cardinal tooth, the dorsal end merg- 

mg into the anterior margin of the small nymph. Pos- 

поту to Ше nymph is а rounded callosity extending 
Xternally from the valve margin. Anterior dorsal mar- 
Sin almost straight and parallel to the posterior ventral 

Margin, posteriorly acuminate. Rostral area defined by 

à Weak rounded angulation and a few obscure radial 

"ays. Surface smooth or with concentric undulations 

Which are well-defined behind the rostral angulation 

And on the extreme anterior dorsal margin. Traces of 

“olor banding still preserved, consisting of thin brown 

Streaks originating at the rostral area and increasing in 

size and prominence towards the anterior dorsal mar- 

gin. 

Remarks.—Without examination of the shell interior 

this species might be assignable to either Eurytellina, 

Fisher, 1887, or Moerella, Fisher, 1887. Both subgen- 

era are reported by Stenzel er al. (1937) and Palmer 

and Brann (1966) from the Texas Claibornian. Keen 

(1969, р. №15) gives the geologic range of Eurytel- 

lina as Miocene-Recent, and Moerella as Early Eo- 

cene-Recent. All available specimens are cemented to 
blocks of matrix. The hinge description is made pos- 
sible by the breaking of one specimen free of the ma- 
trix, but that was still not enough to determine the 
subgenus. The shell outline, the medium sized bifid 

tooth and the obsolete radial sculpture make an as- 
signment to Eurytellina more likely. Т. (E.) milamensis 

can be distinguished from its closest relative, Tellina 

(Eurytellina) mooreana Gabb, 1860 from the Weches 

Formation, and Stone City Member of the Cook 

Mountain Formation by its more trapezoidal shape, the 

excavated area posterior to the beak, and the obsolete 

sculpture. The left valve of Tellina (Eurytellina) pa- 

pyria Conrad, 1833b from the Lisbon and McBean for- 

mations, another similar species, has not been de- 

scribed but its hinge shows a large bifid anterior car- 

dinal and no posterior cardinal, its place taken by the 

raised margin of the nymph. All specimens of 7. (Е.) 

milamensis are very thin, many are even translucent. 

Type information.—Holotype: а left valve, PRI 

30302; paratype: right valve hinge fragment, PRI 

33121. Type locality: locality 20. 

Material examined.—Ten specimens Ше largest: 

15.0 mm length, 8.5 mm height, umbones at 53% of 

length. 

Genus ARCOPAGIA Brown, 1827, pl. 16, fig. 8 

Type species.—Tellina crassa Pennant, 1777, by 
subsequent designation (Hermannsen, 1846, p. 76). 
Recent, on the boreal coast of Europe. 

Diagnosis.—Shell large or small, orbicular, solid, 
rounded, moderately convex. Posterior flexure obso- 
lete, beak high. Sculpture concentric, rarely radial, 

usually smooth or sometimes reduced to incremental 

lines. Two cardinals in each valve, the right posterior 

and left anterior bifid, right valve with strong laterals, 

left valve usually with obsolete laterals. Pallial sinus 

not close to the anterior adductor scar. The chief fea- 

ture of this group is the free and ascending sinus. 

Remarks.—Afshar (1969) is followed in giving Ar- 

copagia generic rank. This genus is known from the 

Cretaceous to Recent, today primarily in the Indo-Pa- 

cific. The type subgenus has a similar pallial sinus in 

both values and the ventral margin of the pallial sinus 

entirely free. 
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Arcopagia (Arcopagia) trumani (Harris) 

Plate 6, figures 11-13 

Tellina (Arcopagia) trumani Harris, 18975, p. 13s Pi Leg. 19, DL 

14, figs. 10, 10a. 

Description.—Shell small, compressed-elliptical; 

beaks central. Pallial sinus large, margins parallel, ex- 

tending a distance three-quarters into the shell interior. 

Left valve cardinal asymmetrically bifid. Right valve 

with a deep groove dorsal to the anterior lateral tooth. 

Remarks.—Eight specimens were obtained that have 

a very similar outline to T. (A.) trumani, a species from 

the Lower Eocene. The surface is covered with raised 

concentric fine threads, not noticeably weaker towards 

the dorsal margin. The outline does not have the weak 

emargination of Arcopagia (Arcopagia) trumani aus- 

tralina (Harris, 1919), a later representative from the 

Middle Eocene. The two cardinal teeth, only visible in 

the left valve, are very small and almost fused, the 

anterior one is bifid. Tellina tallicheti Harris, 1895a 

from the Weches at Smithville, Bastrop County, Texas, 

is another similar species but its exterior is mostly 

smooth and has a bifid posterior cardinal. This record 

extends the occurrence of T. (A.) trumani into lowest 

Claibornian times. 

Type information.—Three syntypes: PRI 170, 230, 

231. Type locality: Gregg's Landing, Alabama River, 

Alabama. Range Lower Eocene, Tuscahoma Forma- 

tion of Alabama, to Middle Eocene, Reklaw Formation 

of Texas. Figured Reklaw specimens: a right valve, 

PRI 33076; a left valve fragment, PRI 33122, from 

locality 20. 

Material examined.—Eight specimens. Dimension 

of the largest: 10.8 mm length, 9.0 mm height, um- 

bones at 5596 of length. 

Superfamily ARTICOIDEA Newton, 1891, p. 295 

Family KELLIELLIDAE Fisher, 1887, p. 1022 

Genus LUTETIA Deshayes, 1860, p. 787 

Type species.—Lutetia parisiensis Deshayes, 1858 

(in Atlas of plates), by subsequent designation (Stoli- 

czka, 1871, p. 279). Eocene of the Paris Basin. 

Diagnosis.—Shell very small, globose, circular in 

outline. Umbo almost central, beaks pointed in an an- 

terior direction. Surface smooth or with slight concen- 

tric undulations. Interior highly polished, adductor 

muscle scars small, equal, oval; pallial line simple. 
Ligament external, on the nymph. Hinge with three 
teeth in each valve. Right valve with one tooth beneath 
the lunule and parallel to the margin, а central lower 
one commonly L-shaped and a posterior one pointing 
backwards; valve margin grooved. Left valve teeth 
laminar. 

Remarks.—The genus is known from the Eocene to 

Recent, Europe and North America. 

Lutetia cf. texana Harris, 1920 

Plate 7, figures 7-10 

Lutetia texana Harris, 1920, p. 7, pl. 17, figs. 7, 8; Gardner, 1945, 

p. 99, in part; Brann and Kent, 1960, p. 989. 

Description.—Shell very small; ovate to slightly el- 

liptical in outline. Exterior smooth, shining, with weak 

concentric undulations. Lunule large, well defined by 

a radiating, impressed line. Ligamental margin deeply 

channeled. Cardinal area narrow. Right valve with à 

prominent tooth just posterior to the umbo; left valve 

with a corresponding deep pit. 

Remarks.—The Reklaw specimens differ from Lu- 

tetia texana s.s. by their smaller size, and in the right 

valve the central lower tooth is slightly thinner and 

more elongate. The differences however are not con- 

sidered significant particularly as all specimens appear 

to be juveniles. Despite the fact that Lutetia has only 

previously been reported from the Weches Formation 

at Nacogdoches, Texas, it is in fact well represented 

throughout the Texas Claibornian. 

Type information.—Holotype: a right valve, PRI 

33081, 0.5 mm diameter; paratypes: PRI 33082- 

33084. Type locality: locality 4. 

Material examined.—39 specimens, the largest 0.6 

mm diameter. 

Genus ALVEINUS Conrad, 1865b 

Туре species.—Alveinus minutus Conrad, 1865b, P- 

138, by monotypy. Eocene, Gosport Sand Formation 

of Alabama. 

Diagnosis.—Shell minute, equivalved, smooth. 

Right valve with two parallel teeth, resilial pit below 

the beak, posterior valve margin channeled. Left valve 

with corresponding resilial pit, a bifid tooth anteriorly 

and anterior valve margin channeled. Pallial line en“ 

tire. 

Remarks.—Palmer and Brann (1965) only report 

this genus from the upper Claiborne Gosport San 

Formation of Alabama and the Jackson Group of Lou 

isiana. In the author's experience, however, it occut’ 

abundantly in all Claibornian exposures. The range ol 

the genus is Eocene to Miocene. 

Alveinus cf. minutus Conrad, 1865b 

Plate 7, figures 11-12 

иа; 
Alveinus minutus Conrad, 18655, p. 138, pl. 10, fig. 2, as min 

1872, p.53, pl. 1, fig. 6; Meyer, 1885, p. 467; 1886b, p. 84. pl. и 

fig. 19; Dall, 1899, р. 883; 1900, р. 1166; Harris, 1919, р. Ш 

pl. 37, fig. 15 copy Meyer; 1920, р. 8, pl. 17, figs. 11-15, text- 

fig. 5; Harris and Palmer, 1946, p. 83, pl. 19, figs. 5, Sa CO 

Harris, 1920; Brann and Kent, 1960, p. 989; Olsson, 1964, р: 

T 
44; 
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Knight, Hodgkinson, Knight, Reid, Lindveit, Lindveit, and Offe- 

man, 1977, p. 33. 

Alveinus parvus Conrad, 1865a, p. 10, as parva nomen nudum; 

1866a, p. 24 nomen nudum; de Gregorio, 1890, p. 210 not mim- 

atur as in synonymy, pl. 30, fig. 30, fig. 14 copy Meyer, fig. 14b 

copy Conrad; Dall, 1903, p. 1166. 
Lutetia parva (Conrad). Cossmann, 1893b, p. 13. 

Original description.—''Suboval or suborbicular, 

very inequilateral, convex, smooth and shining; mar- 

gins rounded. This is a minute shell, much enlarged in 

the figure, and common in a small quantity of marl 

Which accompanies the specimens. The family to 

Which it should be referred is undetermined. A micro- 

Scopic channel margins the valves within." (Conrad, 

1865b, p. 138). 

Remarks.—Only two right valves were obtained of 

this species. Both have an almost identical outline but 

аге about half the size of typical Gosport Sand speci- 

mens, 'The hinge characters are a little different; the 

Tesilial pit is smaller, shifted anteriorly and its place 

taken up by an elongated and more angular upper 

tooth. Whether or not this is enough to separate the 

Reklaw specimens must await the discovery of more 
material. 

Type information.—Three syntypes: ANSP 13221 

(Moore, 1962, p. 75). Figured Reklaw specimen: a 

Nght valve, PRI 33085, from locality 4. 
Material examined.—Two Reklaw specimens, са. 

1.3 mm diameter. Numerous Cook Mountain and Gos- 

Port Sand specimens. 

Superfamily VENEROIDEA Rafinesque, 

1813 право 

Family PITARIIDAE Stewart, 1930, p.232 

Subfamily PITARINAE Stewart, 1930, p. 232 

Genus PITAR Römer, 1857, р. 15 

Type species.—Venus tumens Gmelin, 1791, by 

Monotypy. Recent, west coast of Africa. 

Diagnosis.—Shell oval to subtrigonal, moderately 

lo strongly inflated, umbones anterior, beaks proso- 
8yrate. Ornamentation smooth or finely lamellate, co- 

Marginal ribs, lunule defined by an incised line, es- 

“utcheon long, poorly defined. Right valve with two 

anterior lateral hinge teeth, and three cardinal teeth; 

Posterior cardinal tooth (3b), elongate, almost horizon- 

lal, and bifid. Left valve: 2b triangular, joined to a thin 

2a, 3a and 1 separate. Pallial sinus deep, reaching mid- 

ері. Valve margins smooth. 
Remarks.—The genus ranges from the Paleocene to 

cent. At least 33 species are described from the Pa- 

“репе of the Gulf and Atlantic Coastal Plains. 

Subgenus CALPITARIA Jukes-Browne, 

1908, р. 155 

Туре species.—Callista sulcataria Deshayes, 1825а, 

by original designation. Eocene, (lower Lutetian) of 

the Paris Basin. 

Diagnosis.—Differing from Pitar s.s. in having a 

short, wide, rounded pallial sinus. 

Remarks.—The subgenus is restricted to the Eocene 

of the northern hemisphere. 

Pitar (Calpitaria) turneri, new species 

Plate 7, figures 1-2 

Description.—Shell medium in size, height about 

89% of length, width (of single valve) about 3190 of 

height, umbones prominent, tip enrolled, and anterior 

at about 17% of the length. Anterior end quite sharply 

rostrate, ventrally smoothly curved, the posterior end 

rounded, straighter dorsally. Escutcheon not observed, 

lunule large, defined by an inpressed line, about twice 

as long as high. Juvenile sculpture of somewhat irrre- 

gular rounded lines. Adult sculpture of prominently 

wrinkled, close-set lines, sometimes bifurcating, essen- 

tially constant in strength over the shell surface except 

within the lunule where the wrinkled character disap- 

pears. No left valves found. Hinge of right valve with 

a strongly bifid cardinal 3b tooth, a strong triangular 

cardinal 1 tooth and a prominent thin projecting car- 

dinal 3a tooth, both 3a and 1 projecting more than the 

other teeth. Two moderately sized pits above and be- 

low the anterior end of tooth 3a, anterior lateral very 

poorly defined, right posterio-dorsal valve margin 

grooved. Pallial sinus fairly short and stubby, the end 

rounded, anterior muscle-scar gourd-shaped with the 

neck pointing towards the pallial line. 

Remarks.—At least three species of Calpitaria are 

found in the Reklaw but this is the only species that 

is well enough preserved for description. The two pro- 

jecting cardinal teeth, 3a and 1, are a feature also seen 

in the Weches species Риаг (Calpitaria) texacola 

(Harris, 1919). That latter species, although shorter 

than P. (C.) turneri does show some irregularity in the 

undulations on the rostral area. Another similar species 

is Pitar (Calpitaria) petropolitanus Stenzel and Krau- 

se, 1957, which is restricted to the Cook Mountain 

Formation, that species has a sculpture of close-set, 

flat-topped comarginal ribs sometimes restricted to the 

shell margins, deep sockets anterior to teeth 3a and 3a 

and tooth 1 almost equal in size. One could surmise 

P. (C.) turneri is the ancestor of P. (C.) texacola but 

this appears unlikely as the author has an undescribed, 

very elongate Weches species from Burleson Bluff 

with the same unique external sculpture as P. (C.) tur- 

neri. 
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Etymology.—Honoring previous Reklaw worker Е 

E. Turner. 

Type information.—Holotype: right valve, PRI 

33086; paratype: a juvenile right valve, PRI 33087. 

Type locality: locality 4. 

Material examined.—Two specimens, one juvenile, 

both right valves. The adult 30.2 mm in length, height 

27.0 mm, width 8.3 mm, umbones at 17% of length. 

Pitar (Calpitaria?) sp. 

Plate 7, figs. 3-6 

Remarks.—Numerous small juveniles, or “spat”, 

were obtained of a species of Pitar. No intermediate 

sized specimens were found between the adult size of 

Pitar (Calpitaria) turneri n. sp. and these juvenile 

ones, so an assignment to that latter species cannot be 

made with confidence. However, the hinge features of 

both species show many similarities, and the assign- 

ment to the genus is assured after comparison with 

growth series of other Pitar species. The shell outline 

alon can distinguish these from other small Reklaw 

bivalve species. 

Material examined.—21 specimens, the largest 1.36 

mm. Figured specimens, a right valve: PRI 33132, a 

left valve: PRI 33133, from locality 4. 

Subgenus KATHERINELLA Tegland, 1929, p. 280 

Type species.—Callocallista arnoldi Weaver, 1916, 

by original designation. Oligocene of western Wash- 

ington. 

Diagnosis .—Shell thin, ovate, orbicular or sub- 

quadrate in outline. Beaks slightly elevated, prosogyr- 

ate, posterior dorsal margin almost straight. Sculpture 

with concentric growth lines and close-set concentric 

threads rounded on top, obsolescent at the escutcheon 

angulation. Lunule outlined by an impressed line and 

centrally swollen. Hinge like Pitar but left valve with 

an elongate anterior lateral tooth (АП) far forward and 

near the upper margin of the hinge plate. 

Remarks.—Oligocene, western North America, Eo- 
cene of Gulf Coastal Plain. Recent. 

Pitar (Katherinella?) sp. A 
Plate 7, figure 13 

Description.—Shell thin, orbicular with fairly pro- 
nounced prosogyrate beak. Margin anteriorly and ven- 
trally evenly rounded, posterior-dorsally straighter. 
Sculpture with very fine and even concentric rounded 
threads, about 20 per mm, many of which coalesce as 
they approach the margins. Lunule very indistinct, de- 
fined by a colored line. 
Remarks.—The only specimen is cemented to a 

block of matrix so that the hinge characters cannot be 
observed. Its external features closely resemble the 

Stone City Member species Pitar (Katherinella?) tex- 

itrina Stenzel and Krause, 1957. Another much larger 

species with a similar outline is Pitar ( Katherinella?) 

trigoniata bastropensis (Harris, 1919); Palmer and 

Brann (1966), list this species from Devil's Eye, a lo- 

cality believed assignable to the Queen City Formation 

or upper Reklaw Formation. The much finer concentric 

threads and indistinct lunule can distinguish this spe- 

cies from other Gulf coast Katherinella species. 

Material examined.—One specimen a left valve, 

length: 12.3 mm, height: 12.3 mm Figured Reklaw 

specimen from locality 20, PRI 33088. 

Pitar (Katherinella?) sp. B 

Plate 7, figure 14 

Remarks.—Two individuals, possibly from the same 

lot noted by Stenzel et al. (1957, p. 137), from Devil's 

Eye were examined and found to have external sculp- 

ture similar to Pitar (Katherinella?) trigoniata маг. 

bastropensis (Harris, 1919). In neither specimen is the 

hinge available for study so a definite generic deter 

mination cannot be made. It is easily distinguished 

from species A by the coarser ornamentation and tri- 

gonal outline. 

Material examined.—Figured specimen: TMM 

84819, length 22.0 mm. Figured Reklaw specimen 

from locality 11. 

Order MYOIDA Stoliczka, 1870, p. xv 

Suborder MYINA Stoliczka, 1870, p. xv 

Superfamily MYOIDEA Lamarck, 1809, p. 319 

Family CORBULIDAE Lamarck, 1818, p. 536 

Subfamily CORBULINAE Lamarck, 1818, p. 56 

Genus CARYOCORBULA Gardner, 1926, p. 46 

Type species.—Corbula alabamensis 1. Lea, 1883, 

by original designation. Claibornian Eocene of the 
Gulf and Atlantic coastal plains. 

Diagnosis.—Shell small or of moderate size, acutely 

keeled posteriorly; slightly inequivalve; right valve а 

little larger and higher relatively than Ше left; both 

valves concentrically rugose, the sculpture of the right 

valve in some species stronger and more regular than 

the left; a microscopically fine radial lineation devel- 

oped in some of the larger species, particularly 00 the 

posterior keel; ligament, dental, muscle, and sinus 

characters similar to that of Corbula s.s. я 

Remarks.—Recent representatives are suspension 

feeders, worldwide in distribution but more abundan 

in warmer waters; commonly found below the tida 

level; the animals are burrowers. The genus is know” 

from the Upper Cretaceous to Recent. 
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Caryocorbula marquezensis, new species 

Plate 7, figures 15-18 

Description.—Shell small, solid and stongly inflat- 

ed. The sculpture consists of concentric ribs, that are 
flattened towards the margins and sharply ridged to- 

Wards the umbo; umbones central at about 3496 of 

length, umbonal area set off by a sharp ridge. Right 
Valve cardinal tooth is flattened parallel to the hinge 

line and curves towards the umbones. Valve margins 
On both sides of the rostrum concave. Pallial sinus 
broad and moderately deep. Left valve with two small 
teeth on the margin next to the resilium pit. Posterior 
extremity concave. 

Remarks.—The closest described form is Caryocor- 
bula deusseni (Gardner, 1924) which ranges from the 
Weches Formation to the Stone City Member. C. deus- 
Seni is larger, more elongate, has regularly rounded 
ribs that are placed irregularly on the surface, has a 
conical right valve cardinal tooth, and a rostrum 
Pinched inwards at the dorsal margin. 

Etymology.—The specific name refers to the Mar- 
quez member. 

Type information.—Holotype: right valve, PRI 
30300; paratypes: right valve and left valve, PRI 
30303,30304. Type locality: locality 20. 

Material examined.—21 specimens. Dimensions: 

largest right valve, 6.1 mm length, 3.8 mm height, 1.7 
Mm width. Largest left valve, 6.1 mm length, 4.3 mm 

eight, 1.9 mm width. Mean ratios: right valves: 
height/length .75, width/height .45, left valves: height/ 
length .72, width/height .43. 

Genus NOTOCORBULA Iredale, 

1930, pp. 404—405 

Type species.—Notocorbula vicaria Iredale, 1930, 

У Original designation. Recent off the coast of New 

South Wales, Australia. 

Diagnosis.—Right valve larger, margins grooved for 
the insertion of the left valve. Umbones inflated, rel- 

atively low, capped by nepionic valves, both valves 
"östrate posteriorly into a snout. Umbonal keel strong, 
extending to the posterior-ventral margin with another 
Weaker keel extending to the dorsal side of the pos- 
Bor margin; area between the keels concave. Right 
alve with strong concentric ribbing, the left valve 

With Weaker ribbing. Right valve with a prominently 
Ee anterior cardinal, a small resilium pit; left 

ve with a bipartite chondrophore. Adductor scars 
a я : 4 и 4 
à in ànd prominent; pallial sinus small, almost verti- 
al, 

^ Remarks. — The genus is known only from the Eo- 
ene and Recent. 

Notocorbula marquezensis, new species 

Plate 8, figures 1-5 

Description.—Shell small, heavy, strongly inflated. 

Posterior end of right valve moderately rostrate and 

obliquely truncate, the posterior dorsal margin curving 

back sharply from the rostrum. Rostrum extended into 

a prominent rectangular snout. Cardinal tooth trian- 

gular in cross section, rounded below, sharp above and 

upturned towards the umbones. Nepionic portion of 

valve smooth or almost so, remainder with coarse flat- 

tened folds and occasional smaller intermediate ones. 

Left valve with much more subdued sculpture and a 
prominent resting stage between the nepionic and adult 

areas of the shell forming a distinct cap. Posterior mus- 

cle scar thickened prominently and elevated into the 

interior. 

Remarks.—The only other species of Notocorbula 

described from the Gulf Coastal Plain is Notocorbula 

texana (Gabb, 1860) from the Stone City Member of 

Texas. The Stone City specimens have more regularly 

rounded primary ribs with few intermediate secondary 

ones and a more cylindrical cardinal tooth. The most 

noticeable features differentiating the Reklaw speci- 

mens from N. fexana are the rounder outline, the 

pinched character of the ribs as they cross over the 

rostral ridge, giving the appearance of a weak, round- 

ed, radial rib, and the greater attendant change of angle 

there. On the left valve the elevated muscle scar situ- 

ated on a platform can immediately distinguish it from 

the Stone City species. 

Type information.—Holotype: right valve, PRI 

30305; paratypes: one right valve, two left valves and 

one double valve, PRI 30306-30308. Type locality: 

locality 20. 

Material examined.—400+ specimens: right valves: 

the largest, 7.5 mm length, 5.8 mm height, 3.1 mm 

width. Left valves: the largest, 5.8 mm length, 4.6 mm 

height, 2.4 mm width. Double valves: the largest 6.1 
mm length, 5.1 mm height, 4.2 mm width. Mean ra- 
tios: right valves: height/length .81, width/height .55; 
left valves: height/length .83, width/height .53; double 

valves: height/length .81, width/height .91. 

Superfamily HIATELLOIDEA Gray, 1824, p. 60 

Family HIATELLIDAE Gray, 1824, p. 60 

Genus PANOPEA Menard, 1807, p. 135 

Type species.—Mya glycymeris Born, 1778 (= Pan- 

opea faujas Menard, 1807), by subsequent designation 

(Schmidt, 1818, p. 177). Recent in the Mediterranean. 

Diagnosis.—Shell usually large, inflated, equival- 

ved, beaks subcentral, usually gaping at both ends. 

Surface smooth or concentrically furrowed. Ligament- 
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al nymph large and high. A single prominent conical 

tooth in each valve. Pallial sinus wide and deep. 

Remarks.—The genus is known from the Upper 

Cretaceous to Recent, where it usually occurs in cooler 

waters. 

Panopea? sp. 

Plate 8, figure 6 

Remarks.—Four specimens comprising at least two 

species of Panopea sp. have been found in the Reklaw 

deposits. In one of them the shell is very thin and 

quadrate in outline, the other is more elongate and 

rounded. As the hinge is not visible they could not be 

subgenerically differentiated. The commonest form is 

the second mentioned and is figured. 

Figured specimen.—A right valve, from location 7, 

PRI 30481. 

Suborder PHOLADINA H. and A. Adams, 

1856, p. 323 

Superfamily PHOLADOIDEA Lamarck, 

1809, p. 319 

Family TERED!NIDAE Rafinesque, 1815, p. 148 

Subfamily BANKININAE Turner, 1966, p. 57 

Genus BANKIA Gray, 1842, p. 76 

Type species.—Teredo bipalmulata Lamarck, 1801, 

by subsequent designation (Gray, 1847a, p. 188). Re- 

cent in the Indo-Pacific. 

Diagnosis.—"'Pallets greatly elongate, blade com- 

posed of numerous cone like elements on a central 

stalk, cones separate and easily removed from the 

stalk, particularly in dried specimens. Cones with cal- 

careous base covered with periostracum which extends 

as a border. The width and ornamentation of the per- 
iostracal border varies greatly; it may be smooth, 
coarsely to finely serrated, or produced laterally as 
awns. Siphons fairly long and serrated. Young not re- 
tained with the parent.‘ (Turner, 1966, p. 80). 

Remarks.—Turner (1966, p. 61) cites the results of 

several studies demonstrating the difficulty of using 
shell characters to identify species of Teredinidae, con- 
cluding it is often not possible to determine the genus 
without knowledge of the nature of the pallets. The 
genus is known from the Paleocene to Recent. 

Subgenus LYRODOBANKIA Moll, 1941, p. 200 
Type species.—Nausitora kamiyai Roch, 195 и by 

subsequent designation (Turner, 1966, р. 108). Recent, 
temperate and tropical seas. 

Diagnosis.—Pallet margin smooth, equal width on 
both inner and outer faces, produced laterally into 
short blunt points. Embryonic cones closely packed 
and covered by periostracal cap. 

Remarks.—Prior to this report the genus was only 

known from the Recent. 

Bankia (Lyrodobankia) petalus, new species 

Plate 8 figures 7-10 

Description.—Shell gently rounded from the ante- 

rior-dorsal side to a more sharply rounded ridge par- 

allel to the posterior slope. The posterior slope is broad 

and rectangular, the lines of growth initially parallel to 

the shell's dorso-ventral axis, swinging round as they 

meet the main body of the shell at right angles and 

then swinging back again to continue obliquely along 

the disc as low irregular undulations. Umbonal-ventral 

sulcus with exceedingly fine radial ridges which are 

themselves crossed by microscopic impressed striae 

forming a minute lattice pattern. Anterior slope with 

flat-topped denticulate ridges, spaced wider medially 

than dorsally or ventrally and bounded posteriorly by 

a thickened ridge. Cardinal tooth tubular, extending al- 

most the entire interior length of the shell in a shallow 

arc. Pallets smooth, distal cross-section compressed- 

rhombohedral, one side smoothly rounded, the other 

more pointed due to a slight medial carina. On the 
carinate side, the pallets are laterally produced to 2 

rounded petal-like outline which on the other side con“ 

verges as a low V, the apex near the expansion point 

of the tube. Distance between successive pallets about 

the same as the maximum pallet diameter. 

Remarks.—Specimens of free valves are rare in ear 

ly Tertiary deposits, this set and another two single 

valves from the Cook Mountain Formation collecte 

by the author being the only ones known from the 

Eocene of the Gulf or Atlantic Coastal plain. Pallets 

are required to distinguish to generic or subgeneric 

level and they have only been found in a few IN 
stances. Turner (1966, pp. 14—17) lists two occur 

rences from North America, one from the Paleocene 

of North Dakota and the other from the Oligocene 9 

Washington; several more have been found in western 

Europe. Both primary Reklaw localities have yielde 

tubes with pallets, in each case the tubes with pallets 

were found in immediate proximity to the fossilize 

wood specimen, but not within it. The tubes have p 
smooth exterior, are crowded closely together, the 

whole mass very convoluted. The interior of the tube? 
was filled with a soft, microscopically fibrous material. 
with the valves at one end and the pallets close 10 io» 

valves, a condition which according to Turner often 

happens during death or disturbance of the anima” 

Even more unusual was the discovery of a very the 

sheaf covering the pallets; this was broken in the prep. 
aration but can still be seen in places, and is surmise 

to be the remnants of the periostracum. The carbonic 

remains of one animal was even found in the interi? 
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of one double valve. According to Turner (1966, p. 32) 
the young are not retained with the parent; this was 

Perhaps not the case in Eocene times as excavation of 
one tube revealed two minute valves between the pallets 
and the shell. АП previous species of Bankia from the 
Gulf and Atlantic coastal plain are all described from 

the tubes, which are notoriously variable in character. 
Three species of Bankia, whose preservation warrants 

à comparison are Bankia maverickensis (Gardner, 

1923), from the Kincaid Formation, Bankia emacerata 

(Whitfield, 1885), from the Shark River Formation, and 
Bankia ringens (Aldrich, 1921), from the Wills Points 

Formation. B. maverickensis is described as occurring 
In fossilized wood, and has a closely wrinkled surface; 

B. emacerata is also described from fossilized wood 
ànd has tubes that taper rapidly towards the apex; B. 

ringens has tubes with raised thickened rings, set vir- 

tually at right angles to the axis. The remainder of the 
Bankia species are described from such poor material 
8$ to make a comparison difficult. 

Etymology.—Referring to the resemblance of the 
Margin of the pallets to petals. 

Type information.—Holotype: a tube with pallets, 
PRI 33125; paratypes: PRI 33090-33095. Type local- 
Чу: locality 7. 

Material examined.—Seven specimens of valves, 
two partial pallet sets, three separated pallets, and nu- 
Merous tubes in fossilized wood. Largest free valve 
Pair: diameter 2.5 mm, largest free pallet: 1.52 mm 

length, 1.14 mm width. 

Subclass ANOMALODESMATA Dall, 1889b, p. 64 

Order PHOLADOMYOIDA Newell 1965, p.21 

Superfamily PHOLADOMYOIDEA Gray, 
1847, p. 187 

Family PHOLADOMYIDAE Gray, 1847, p. 187 

Genus PHOLADOMYA С. B. Sowerby, 18232? 

b Type species.—Pholadomya candida G. B. Sower- 
Y, 1823a, by subsequent designation (Gray, 1847, p. 
94). Recent, southeastern West Indies. 

се agnosis. —Shell medium sized to large, thin, na- 

Ous. Outline ventricose, transversely ovate-trigonal 

9 subquadrate, gaping posteriorly. Umbones anterior, 

in minent, escutcheon faint, often defined by flatten- 
8 Of the shell or disappearance of the sculpture. Sur- 

E microscopically pustulose, ornament usually 

E both radially and concentrically, at the inter- 

1008 more or less noded. Hinge edentulous, liga- 

Ment €xternal, pallial sinus broad and moderately deep. 

Remarks.—The genus was most diverse in the late 
*80zoic and has declined steadily since. Six species 

3 

On Unnumbered page 228. 

are known from the Paleogene of the Gulf Coast, two 

in the Recent fauna. 

Pholadomya cf. leonensis, 

Stenzel and Twining, 1957 

Plate 8, figures 11—12 

Pholadomya leonensis Stenzel and Twining, 1957 in Stenzel, Krau- 

se, and Twining, 1957, p. 164, pl. 18, fig. 13; pl. 19, figs. 4, 5. 

Remarks.—These specimens are preserved as clay 

molds with fragments of attached shell, one partial 

valve with exterior cemented to matrix was also found. 

Due to the distortion no meaningful comparison can 

be made with the outline of other species. The few 

fragments of shell remaining show a microscopic pus- 

tulose surface similar to that seen in Pholadomya leo- 

nensis Stenzel and Twining, 1957 from the Weches 

Formation. Another feature seen in P. /eonensis is the 

almost complete absence of radial folds except close 

to the umbo; the valve fragment shows this feature. 

Material examined.—Four molds and one incom- 

plete valve. The largest specimen: 24 mm length, 14 

mm maximum height, 18 mm double valve thickness. 

Type information.—Holotype: TBEG 20550. Type 

locality: North ditch of old abandoned Concord-Cen- 

terville county road, 0.6 mile southeast of dismantled 

Robbins depot, Texas Bureau of Economic Geology 

location, 145-T-1. Figured Reklaw specimen: PRI 

33096, from locality 4. 

Superfamily PANDOROIDEA Rafinesque, 

1815, p. 20 

Family PERIPLOMATIDAE Dall, 1895, p. 528 

Genus COCHLODESMA Couthouy, 1839, p. 170 

Type species.—Anatina leana Conrad, 1831, by sub- 

sequent designation (Hermannsen, 1847, p. 266). Re- 

cent, northeastern coast of North America. 

Diagnosis.—Lenticular, subequilateral; lithodesma 
present, chondrophore buttressed. Surface smooth or 

minutely scabrous, with a fine epidermis. 

Remarks.—An uncommon genus, found in boreal to 

temperate waters at moderate depths. The genus is 

known from the Miocene to Recent. 

Subgenus COCHLODESMA Couthouy, 

1839, p. 170 

Diagnosis.—“Slightly inflated, surface not granu- 

lose; lithodesma cartilaginous” (Keen in Moore, p. 

N850). 

Cochlodesma (Cochlodesma) ovalis, new species 

Plate 8, figure 15 

Description.—Shell, small, very thin, ovate, anteri- 

orly larger. Surface smooth or irregularly concentri- 
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cally plicate, overridden with lines of growth, medially 

obsolescent, stronger on both ends of the shell. Interior 

nacreous, pallial sinus and muscle scars not visible, 

chondrophore thin and spoon-shaped. 

Remarks.—To date Cochlodesma has not been re- 

cognised as a fossil earlier than the Miocene. Gardner 

(1943) lists just one species, Cochlodesma antiqua 

(Conrad, 1834) from the Yorktown Formation of North 

Carolina. As fossils, representatives of the genus Coch- 

lodesma may be distinguished from those of the closely 

similar genus Periploma by the combination of the 

smooth rather than granular surface and the more reg- 

ularly ovate outline. One double valve, but flattened 

specimen shows the remnants of the lithodesma in the 

chondrophore cup. The rounded outline of C. ovalis is 

closer to that of the the type of Cochlodesma leanum 

than the Miocene species C. antiqua. Both periplomatid 

genera Cochlodesma and Periploma are commonly 

found in the Weches and Cook Mountain formations in 

east Texas although usually in a fragmentary condition. 

Etymology.—Referring to the ovate outline. 

Material examined.—11 specimens, the largest 

complete: 13.5 mm length, 8.7 mm height. The length 

of one fragmentary specimen is estimated at 76 mm. 

Type information.—Holotype: a right valve, PRI 

33097; paratype: PRI 33098. Type locality: locality 4. 

Superfamily POROMYOIDEA Dall, 1886, p. 292 

Family CUSPIDARIIDAE Dall, 1886, p. 292 

Genus CARDIOMYA А. Adams, 1864, p. 330 

Type species.—Cardiomya gouldiana Hinds, 1843, 

by monotypy. Recent, Sea of Japan. 

Diagnosis.—Shell radially ribbed on the main part 

of the shell, rostrum smooth; similar to Cuspidaria but 

with more prominent fossette, thinner septum and 

prominent radial sculpturing. Right valve with a prom- 

inent posterior lateral tooth. 

Remarks.—Unlike most Cuspidariidae, Recent spe- 
cies of this genus prefer shallow water. The genus is 

known from the Upper Cretaceous to Recent. 

Cardiomya fredsmithi, new species 

Plate 8, figures 16-17 

Description.—Shell very small, ovate triangular, 

highly inflated, umbones central and enrolled. Sculp- 
ture of 16 strong, slightly irregular placed ribs, small 
and close-set anteriorly and becoming larger and fur- 
ther apart towards the posterior margin. Umbonal 
slope weakly defined and with three larger ribs. The 
ribs are crossed by regular concentric rounded lines, 
the interstices wider than the lines and the intersections 
of the lines with the ribs tending to become nodular 

near the ventral margin. Hinge line short and straight, 

one upturned cardinal tooth. 

Remarks.—At first sight this species is reminiscent 

of Verticordia eocenensis Langdon, 1886 from the 

Gosport Sand Formation, but genus Verticordia all 

have a nacreous interior. C. fredsmithi belongs to the 

small group of Cardiomya spp. with a very truncated 

rostrum, of which Cardiomya attenuata (Aldrich, 

1886), from the Lisbon Formation at Claiborne Bluff, 

Monroe County, Alabama, Cardiomya ( Cardiomya) 

sp. Perrilliat (1984, p. 22, pl. 20) from the Miocene of 

Mexico, and Cardiomya curta Jeffreys, 1881, Recent 

of the Eastern Pacific are representatives. The closest 

species is perhaps C. attenuata which is also covered 

with fine concentric lines. The Reklaw species is dis- 
tinguished from the others primarily by its almost ob- 

solete rostrum and the presence of radial ribs over the 

entire surface. 

Etymology.—The species is named in honor of Pro- 

fessor Fred Smith, a distinguished worker in Texas ge 

ology, and whose publication (Smith, 1962) was in- 

strumental in causing the author to examine Joe Taylor 

Branch. 

Type information.—MHolotype: a left valve, PRI 

30482. Туре locality: locality 20. 

Material examined.—Four specimens and two large 

fragments. The largest 3.0 mm length, 3.0 mm height, 
1.3 mm width, umbones central. 

Cardiomya sp. 

Plate 8, figure 18 

Remarks.—A second species is represented here by 

three incomplete specimens. The best one is an im- 

pression in matrix with some fragments of attache 

shell material. The species is very thin-shelled, surface 

smooth with 13 sharp radial ribs, closely spaced ап“ 

teriorly, widest just prior to the smooth rostrum. The 

species is very close to an undescribed species from 

the Cook Mountain Formation where it is reasonably 

common. Larger specimens show an unequal devel- 

opment of ribs; a feature also seen on large Coo 

Mountain specimens. 

Material examined.—Three fragments. The 018 

complete impression: 5.6 mm in length, 2.0 mm 

height. 

Figured specimen: A right valve, from locat 

PRI 30538. 

ion 7 

Family VERTICORDIIDAE Stoliczka, 1871, р: 224 

Genus VERTICORDIA J. de C. Sowerby, 

1844b, pl. 639 

Туре species.—Hippagus cardiiformis J. de С. som 

erby, 1844b, by monotypy. Coralline Crag (Plio/Plet* 

tocene) of England. 
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Diagnosis.—Shell small, inflated, with nacreous in- 
terior and usually ornamented with strong curved ribs. 
Ligament internal with large lithodesma. 
Remarks.—The genus lives primarily in deep water. 

Palmer and Brann (1965), list 11 species from the Pa- 
leogene of the southern and eastern United States. The 

genus is known from the Paleocene to Recent. 

Subgenus TRIGONULINA 4 Orbigny, 1846, p. 291 

Type species.—Trigonulina ornata d' Orbigny, 1846, 

by monotypy. Recent in the Caribbean and eastern Pa- 
cific. 

Diagnosis.—''Shell laterally compressed with 
Prominent radial ribbing, lithodesma long and flat. 

Right valve with strong lateral tooth, left valve eden- 
tulous. Interior brilliantly nacreous." (Bernard, 1974, 
Р. 115). 

Remarks.—The species of this subgenus live in 
shallower water than Verticordia s.s. Intensive col- 
lecting in the Claibornian suggests Trigonulina is 
Much rarer than Verticordia s.s. 

Verticordia (Trigonulina) cf. satex Gardner, 1927 

Plate 8, figures 13-14 

Verticordia satex Gardner, 1927, p. 367, figs. 22, 23. 
Verticordia (Trigonulina) satex Gardner, Stenzel, Krause, and Twin- 

mg 1957, 178. 

Original description.—‘‘Shell highly nacreous, 
Small, compressed, subtrigonal in outline, inequilater- 
al. Umbones sub-central, incurved, strongly prosogyr- 
ate. Margin directly in front of the umbones deeply 
°Xcavated by the false lunule. Escutcheon absent. An- 
terior extremity strongly arcuate, posterior dorsal and 
latera] margins forming a parabolic curve from the 
Umbones to the arcuate base. Outer surface heavily 
corded with 14 subequal, abruptly elevated ribs radi- 
ating from the umbones in gentle curves, convex pos- 
leriorly, more widely spaced medially but with no 
Sharp breaks in the spacing; interradials deeply con- 
ave and wider than the radials; entire surface micro- 
вгапшаг; outer margins sharply dentate. Ligament op- 
ISthodetic, deeply inset, continuing to the apices of the 
Umbones. А single, rather stout, sub-umbonal cardinal 

*veloped in the right valve, received in the left valve 
“tween the dorsal margin and the thickened inner 

Margin of the lunule which functions as a denticle; 
Posterior margin of right valve grooved to receive the 
p margin of the left. Anterior muscle scar small, 
noe quite deeply sunken, its dorsal extremity be- 

the ventral margin of the false lunule, posterior 

Muscle Scar obscure, pallial line remote from the mar- 

Sn, distinctly impressed. Dimensions: Altitude, 3.0 
millimeters; latitude, 3.0 millimeters; semi-diameter, 

7 Millimeter.” (Gardner, 1927, p. 367). 

Remarks.—The Reklaw specimens have one or two 

fewer ribs than Gardner described, are about half the 

size and are not so trigonal in outline. Because the 

valves may be juveniles and a little worn it seems best 

not to describe them as new here. Two right valves 

were obtained. The only other known Paleogene rep- 

resentative of Trigonulina, Verticordia (Trigonulina) 

sotoensis Aldrich, 1903b, from the Cook Mountain 

Formation of Mississippi, is differentiated by the un- 

equal spacing of the ribs. 

Material examined.—Two specimens, the largest, 
1.65 mm length. 

Type information.—Holotype: USNM 369240. Туре 
locality: Stone City Bluff, Burleson County, Texas. 

Figured Reklaw specimen, a right valve: PRI 33099, 
from locality 4. 

Class SCAPHOPODA Bronn, 1862, p. 523 

Order DENTALIIDA da Costa, 1776, p. 152 

Family GADILINIDAE Chistikov, 1975 

Genus EPISIPHON Pilsbry and Sharp, 

1897, p.127 

Type species.—Dentalium sowerbyi Guilding, 1834, 

by subsequent designation (Suter, 1913, p. 821). Re- 

cent off the coast of the Southeastern United States 

and the West Indies. 

Description.—Shell very small, very slender, nee- 

dle-like, circular, moderately curved, surface smooth 

except for growth rings that are most conspicuous on 

the posterior part of the shell; apex having a short 

projecting tube or a wide narrow U-shaped lateral 

notch. 

Remarks.—Living species are mainly inhabitants of 

deep water. The genus ranges from the Lower Jurassic 

to Recent. 

Episiphon gracilis, new species 

Plate 9, figure 7-8 

Description.—Shell small, smooth, glassy, gently 
and regularly curved. Apertural cross-section rounded- 
triangular with the apex ventral; the sides of the tri- 
angle between 55—60°, apical end ovate. Orifice close 

to the ventral face, elliptical in outline, the major axis 

vertical, usually becoming circular at the apical end. 

Remarks.—This species is similar to Episiphon 

acicula (Hodgkinson, 1974) from the Wheelock Mem- 

ber of the Cook Mountain Formation, but can be dis- 

tinguished by the larger ventral angle of the triangular 

cross-section, the relatively thicker shell anteriorly and 

the more pronounced triangular outline. All specimens 

appear to be broken, even those which can be observed 

in situ within the matrix. Sediment compaction does 

not seem to be the cause, as that results in longitudinal 
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fractures in most cases while the observed fractures 

occur in a plane at right angles to the shell axis. The 

vast majority of breakages have occurred at the ante- 

rior end where the shell thickness decreases smoothly 

to less than .025 mm. It appears the animal must have 

added new shell material as a sharp rim, thickening 

the shell wall some distance behind the aperture. The 

largest specimen is 14 mm although many specimens 

must have been double that size. Numerous specimens 

from the type locality exhibit surface markings which 

are assumed to be the remains of the original color 

pattern; these are usually evenly spaced concentric 

rings but may also be longitudinal lines rather like an 

effaced, ribbed Dentalium, one specimen showing both 

concentric and longitudinal markings. 

Etymology.—The specific name gracilis (Latin; 

thin, slender), refers to that characteristic of the spe- 

cies. 

Type information.—Holotype: PRI 30310; para- 

types: PRI 30311, 30312. Type locality: locality 4. 

Material examined.—More than 150 specimens, the 

largest: 13.9 mm length, 1.4 mm maximum diameter. 

Family DENTALIDAE Gray, 1847, p. 158 

Genus DENTALIUM Linnaeus, 1758, p. 785 

Type species.—Dentalium elephantium Linnaeus, 

1758, by subsequent designation (Montfort, 1810, p. 

23). Recent off Amboyna and the Philippine Islands. 

Description.—Shell an enlarging curved tube; 

sculpture of longitudinal ribs at the posterior end that 

commonly extend the entire length of the shell. Apical, 

or posterior opening usually with a slit or notch; open- 

ing circular or oblique, sometimes modified by the lon- 

gitudinal ribs. 

Remarks.—The Recent animals are cosmopolitan in 

distribution, and feed on detritus with the apical end 

below the surface of the sea bottom. The genus is 

known from the Middle Triassic to Recent. 

Subgenus ANTALIS H. and A. Adams, 

1854, p. 457 

Type species.—Dentalium antalis Linnaeus, 1758, 

by subsequent designation (Pilsbry and Sharp, 1897, 

p. 37). Recent off the Atlantic coast of Europe. 

Original diagnosis. —''Shell small to medium-sized, 
circular or polygonal in section, less strongly ribbed 

than Dentalium s.s., longitudinal riblets commonly 

lacking in senescent stages, but present on apical por- 
tion of tube in juvenile stages; apical orifice generally 
with a V-shaped notch on or near the concave side and 
generally bears a solid plug with central pipe or orifice, 
rarely simple." (Emerson, 1962, p. 470) 

Remarks.—The subgenus is known from the Plio- 
cene to Recent. 

Dentalium (Antalis) palmerae, new species 

Plate 9, figure 2 

Dentalium sp., Palmer, 1937, p. 18, pl. 1, fig. 11; Brann and Kent, 

1960 p. 321; Palmer and Brann, 1965 p. 371. 

Description.—The shell with ten or 12 sharp lon- 

gitudinal ribs at the apex. Angle at apical notch about 

80°. Single intermediate ribs develop, not always mid- 

way between the primary ribs, and rapidly approach 

the the primary ribs in size. Larger specimens may 

show up to four intermediate ribs. Primary ribs always 

define the vertices of a polygonal section. The entire 

pattern becomes obsolete and smooth with increasing 

age. 

Remarks.—As is the case with Dentalium (Antalis) 

thaloides Conrad, 1833a, from the Gosport Sand For- 

mation, the shell is much thicker posteriorly, the thick- 

er portions surrounding an inner circular section. 

Palmer (1937, p. 18), described specimens she attrib- 

uted to Dentalium sp. from the Cook Mountain For- 

mation of Louisiana that appear to belong to the same 

species. The species also occurs in the Weches For- 

mation at Smithville, Bastrop County, Texas. 

Etymology.—This species is named after Dr. K. V. 

W. Palmer who first noted it. 

Type information.—Holotype: PRI 30313, from 10- 

cality 4. 

Material examined.—150 + specimens or frag 

ments, longest specimen: 23.4 mm length, 2.1 mm 

maximum diameter, largest diameter fragment: 2.4 mm. 

Order GADILIDA Starobogatov, 1974, p. 13 

Family GADILIDAE Stoliczka, 1868, p. 440 

Subfamily GADILINAE Steiner, 1992, p. 398 

Genus CADULUS Philippi, 1844a, p. 209 

Type species.—Dentalium ovulum Philippi, 18444, 

by monotypy. Miocene to Recent in Italy. 

Diagnosis.—Shell small to medium in size with си“ 

cular cross section, more ог less arcuate with maxi 

mum inflation between the maximum diameter and the 

anterior end; aperture usually constricted. Surface 

smooth, vitreous or transparent, with minute longitu 

dinal striae or annular rings. Apical orifice with tW? 

to four notches. 

Remarks.—Their distribution is Cretaceous to R& 

cent with more than 100 species known today. 

Cadulus (?) bisissura, new species 

Plate 9, figure 3—5 

Description.—Shell small, smooth or glassy. shell 

arcuate with maximum inflation at about 60% 9 

length, profile tapering to a small circular apical ей 

which is characterized by a shallow V-shaped nol 

си 
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оп the ventral side and a rounded notch on the dorsal 
Side. Apertural shape a flattened ellipse with the major 
axis dorsal-ventral; major/minor axis ratio about 1.3. 

Remarks.—The only perfect specimen is now un- 
fortunately broken but still shows the apertural char- 
acteristics. The shell profile and aperture shape place 
this Species close to Cadulus (Gadila) erleneae Hodg- 
kinson, 1974, from the Wheelock Member of the Cook 

ountain Formation. The apical notches and position 
of maximum inflation can differentiate the two species. 
The shape of the aperture can distinguish both Cadulus 
bisissura and C. (G.) erleneae from other Tertiary Gulf 
Coast species. The two shallow apical notches do not 
Correspond satisfactorily to any of the subgenera dis- 
Cussed by Emerson (1962). Subgenus Platyschides 
Henderson, 1920, is a similar taxon possessing similar 
Very shallow notches. 
Etymology.—From the Latin for two-notched. 
Type information.—Holotype: PRI 30314, 3 mm. 

length; paratype: PRI 30315. Type locality: locality 4. 
Material examined.—Ten specimens, the largest: 

3.4 mm length, 0.66 mm maximum diameter. 

Cadulus spp. 

Remarks.—Broken fragments indicate at least three 
Оћег Cadulus species occurring in the Reklaw, one 
Species highly inflated and similar to Cadulus (Gadila) 
Ouachitensis Palmer, 1937, another with a very rapidly 
Contracted apertural end similar to Cadulus ( '"Dischi- 
des”) abruptus Meyer and Aldrich, 1886, and the 
third, figured in plate 9, figure 6, from locality (PRI 

33121), with affinities to Cadulus (Polyschides) sub- 
“Oarcuatus (Gabb, 1860), cf. pl. 9, fig. 6. More ma- 
teria] needs to be found for further separation. 

Class GASTROPODA Cuvier, 1797, p. 378 

Subclass PROSOBRANCHIA Edwards, 

1848, p. 191 

Order ARCHEOGASTROPODA Thiele, 
1925, p. 74 

Suborder NERITIMORPHA Сойкоу and 
Starobogatov, 1975, p 209 

Superfamily NERITOIDEA Rafinesque, 

1815, p. 144 

Family NERITIDAE Rafinesque, 1815, p. 144 
Genus THEODOXUS Montfort, 1810, p. 351 

on УРе species.—Nerita fluviatilis Linnaeus, 1758, by 
'Sinal designation. Recent in the Eastern Atlantic 
cean, 

Original Diagnosis.—''Coquille libre, univalve, à 

М ге reguliere, écrasée; point d'ombilic; bouche enti- 
e, ¿ . ‘ А най ааа к 

> arrondie, évasée, perpendiculaire à l'horizon; lèvre 

extérieure trenchant; nulle dent à cette lèvre ni à la 
collumella." (Translation.—Shell free, univalve; the 

spire regular, squat, apex depressed; aperture entire, 
circular, flaring, perpendicular; exterior rim sharp; no 
tooth on the rim of the columella.). 

Revised Diagnosis.—Shell small or very small, 
ovate to hemispherical, spire moderately high, rarely 
squat. Outer lip sometimes weakly flaring, not toothed; 
septum smooth, columella edge smooth or finely 
toothed. Operculum smooth, apophysis weakly 
formed. 

Remarks.—Theodoxus, in common with other mem- 
bers of the Neritidae often have strongly marked color 
patterns, and according to Russell (1941, p. 355) the 
presence of color per se is of little taxonomic value 
although the color pattern often is. Modern represen- 
tatives of the genus are herbivorous and usually prefer 
estuarine to freshwater conditions. Prior to this occur- 
rence Theodoxus has not been known earlier than the 
Oligocene. One of the earliest representatives is Тйео- 

doxus apertus (J. de C. Sowerby, 1823b) from the Oli- 

gocene Headon Beds, Isle of Wight in England. The 

genus is particularly well represented from the Mio- 

cene to Recent in central Europe and the Middle East. 

Theodoxus domicilium, new species 

Plate 9, figures 23-24 

Description.—Shell small and globose. Protoconch 

not visible, being covered by a broad flat callus pad, 

at the bottom of a shallow cylindrical depression. The 

depression is formed by the side of the whorl initially 
rising above the pad and then descending again on the 

final whorl; sides straight and the rim sharp. Suture 
impressed and bordered below by a small depression, 
giving the whorl a slightly shouldered profile. Surface 
glossy with fine curved lines of growth and retaining 
а color pattern of irregular wavy lines curving back 
from the sutural region, forward again past the mid 
point of the whorl and then showing one or two small- 
er undulations below. Aperture ovate, outer lip sharp, 
columella septum thin, straight and smooth. Callus 

broad and thin. 

Remarks.—The absence of teeth or an apophysis 
preclude placing this specimen in the Neritina group, 
and although the remaining characters place it in genus 

Theodoxus, the spire depression is atypical. This fam- 

ily is very rare in the American Gulf Coast Eocene, 

only one specimen having been described so far, Ner- 

itina unidentata Aldrich, 1911 from the Lower Eocene 

Hatchetigbee Formation. The author has another six 

specimens of neritids from the Eocene of Alabama and 

Texas but none of those can be assigned to Theodoxus. 

Theodoxus is rare today in the U.S.; Abbott (1974) 

records only one species, Theodoxus (Vittoclithon) lu- 
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teofasciata Miller, 1879 and a Miocene representative 

of Theodoxus has been reported recently by Smith 

(1986) from Baja California. A similar spire depres- 

sion is also seen in many specimens of Neritina vir- 

ginica (Linnaeus, 1758). 

Etymology.—The specific name domicilium (Latin, 

house), refers to the atypical callus pad (vernacular for 

house). 

Type information.—Holotype: PRI 30328. Type lo- 

cality: locality 20. 

Material examined.—One specimen, 5.0 mm in 

width. 

Order CAENOGASTROPODA Cox, 1960, p. I311 

Suborder NEOTAENIOGLOSSA Haller, 1882 

Superfamily CERITHIOIDEA Fleming, 

1822, p. 491 

Family LITIOPIDAE Gray, 1847a, p. 155 

Genus LITIOPA Rang, 1829, p. 306 

Type species.—Litiopa melanostoma Rang, 1929, by 

original designation. Pelagic on floating seaweed. 

Diagnosis.—Shell small, elongate-conic, whorls 

smooth or with fine spiral lines that are stronger ba- 

sally. Protoconch very small and axially striate. Body 

whorl about half the length of the shell. Aperture en- 

tire, oval-elongate; columella concave, strongly ridged 

anteriorly; outer lip thin, weakly basally notched. 

Remarks.—Recent species of Litiopa are much thin- 

ner-shelled than all Eocene or Oligocene species that 

were examined. The genus is epifaunal on floating al- 

gae, particularly Sargassum. Well preserved specimens 

from the early and middle Claibornian can be recog- 
nized by the minute vertical striae on the protoconch. 

Without the diagnostic sculpturing on the protoconch 

whorls, specimens could be confused with Astyris, a 

genus known from the Eocene to Recent and primarily 

found in northern seas. 

Litiopa texana, new species 
Plate 14, figures 13-14 

Description.—Whorls eight, protoconch of four 

whorls, the first two smooth, inflated and slightly flat- 

tened, the next two with minute close-set parasigmo- 
idal threads crossed by three spiral threads. Adult 
sculpture begins sharply, whorl profile almost flat and 
with eight to nine close-set flattened ribs, the two ribs 

bounding the channeled suture being the most promi- 
nent. Outer lip smooth, crenate within, and sharp- 
edged; aperture rounded, rhombohedral. Margin of la- 
brum concave and margined below by a slight swell- 
ing, canal straight-sided, strongly bent to the left, si- 
phonal fasciole weak. 

Remarks.—Specimens of this genus appear to be 

uncommon in the early Tertiary; Palmer and Brann 

(1966) list only two species from the Paleogene of the 

Gulf and Atlantic coastal plain. Two species are also 

known from the Eocene of the Paris Basin. Tracey 

(pers. comm.) reports finding specimens of Litiopa 

from the Eocene Bracklesham and Barton formations 

in England. Specimens of this genus are more abun- 

dant than the previous records would indicate, as I 

have found several specimens of a closely similar, and 

so far undescribed form from the Cook Mountain For- 

mation. None of the previous descriptions of the Eo- 

cene species mentions the axial striations on the pro- 

toconch; Tracey (pers. comm.) reports that feature is 

present on all the Eocene Paris Basin and English 

specimens. АП the English, French and Texas speci- 

mens have strong spiral lines on the protoconch with 

the vertical ribbing present in the interstices. The pres” 

ent species Г. texana, can be separated by its flatter 

whorls, stronger spiral lines and shallower sutures. The 

unnamed Cook Mountain Formation species is shorter 

with more inflated whorls, and weaker spiral sculpture. 

I am indebted to Steve Tracey for recognising the 8°- 

nus Мора in the Reklaw, and for communicating 

valuable information on the English and French sp& 

cies. 

Etymology.—Noting the discovery of the genus i? 

Texas. 

Type information.—Holotype: PRI 30386; paratype 

PRI 30387, a juvenile. Type locality: locality 20. 

Material examined.—97 specimens, the largest: 5.0 

mm length, 2.8 mm width. 

Subfamily BITTIINAE Cossmann, 1906a, p. 61 

Genus BITTIUM Leach in Gray, 1847b, p. 270 

Type species.—Murex reticulatus Montague, 1803, 

by subsequent designation (Gray, 1847, р. 154). Re 

cent in European seas. 

Diagnosis.—Shell solid, small, slender and подове. 

Protoconch with about two and a half smooth or SP" 

rally lirate whorls. Adult whorls flattish, usually three 

with noded spiral lines, axial ribs and irregular varices: 

Aperture ovate, inner lip concave, outer lip thin: 

smooth, not reflected, short anterior notch present, not 

reflected backwards. 

Remarks.—Houbrick (1977) reevaluated the genu? 
Bittium and found no justification for the separatio? 

into subgenera on conchological grounds alone, git 

the high degree of variability and cosmopolitan distri" 

bution seen in this genus. The genus ranges from uE 

Paleocene to Recent. 

———— 
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Bittium tresquatrum, new species 

Plate 10, figures 15—16 

Description.—Shell solid, high, small, to 12 mm in 
length. Whorls about 16 in number, the first one or 

‘Wo nuclear whorls missing in all specimens found. 
First two extant whorls smooth, squat and medially 
Carinate, the next two with two spiral lines, the anterior 

One developing first. Adult whorls moderately convex 
With about 18 to 22 broad longitudinal costae and one 
Varix every three-quarters of a whorl, the whorls over- 
ridden by five broad flattened spiral cords, the poste- 
Пог one margining the suture. The posterior three 
Cords are larger and more prominently noded than the 
Other two. The interstices between the cords with one 
lo three fine spiral striae, the growth lines forming a 

broad open C. Basal disc present and margined by a 
Ух cord, the disc showing a few weak spiral lines. 

Aperture oval, outer lip with a varix in the adult, la- 
Tum with a few short lirae. Inner lip reflected with a 

Moderately thick wash of callus, columella straight 

With one thin acute fold, short anterior notch present. 
Remarks.—Bittium is an uncommon genus in the 

Eocene of the Gulf and Atlantic coastal plains. The 
Previously known North American species can be split 
Into two groups, the first, represented by subgenus 
Stylidium Dall in Bartsch, 1907, is characterized by 

вепегаПу smooth shells with weak or obsolete axial 

Sculpture; the second group is represented by Bittium 
Oeneni Meyer, 1886 from the Jackson Eocene, and 

Bittium (Bittium) estellense Aldrich, 1921 from the Pa- 

leocene of Alabama and Texas. These are very small 

iiim with angular whorls and axial nodose ribs. B. 

"esquatrum shows little similarity to either of the 
Е ars groups, or even to the two west coast Eocene 

p Bittium longissimum Cooper, 1894, and Bit- 
Bla (Semibittium) quadricingulatum Palmer, 1923. A 

n. Eocene species is Вийит transenna (Bayan, 
d ), from the Paris Basin. Bittium tresquatrum ex- 

Ibits а remarkable similarity to several species of Ar- 

8Yropeza Melville and Standen, 1901, figured in 

erick (1980), which today includes five bathyal 

Pecies of small vitreous-shelled cerithids. Dockery 

(1984) has recognized Argyropeza 8.1. from Ше Oli- 
Boe of Mississippi. The protoconch of even the best 

cimen of B. tresquatrum is somewhat abraded and 

© Very tip is lost so a complete comparison cannot 

B what remains certainly is very similar to sev- 

Argyropeza species. All the Taylor Branch speci- 

ens were found inside a deep fossilized burrow, 
aged made by a crab or shrimp, and all show ву: 

E of abrasion; this species may have been a fa- 

food of the original inhabitant of the burrow. 

Etymology.—The specific name refers to the con- 

stant three-quarter whorl placing of the varices. 

Type information.—Holotype: PRI 30331; para- 

types: PRI 30332, 30333. Type locality: locality 4. 

Material examined.—154 specimens, the largest 12 

mm in height. 

Bittium ridgei, new species 

Plate 10, figures 10-11 

Description.—Shell very small, slender, solid. Ju- 

venile whorls unknown. Adult whorls bicarinate, 

straight-sided and ornamented with three heavy spirals 

that are coarsely nodular where they cross over equal- 
ly-sized longitudinal ribs; occasionally ribs are mod- 

erately thickened, becoming small varices. Later 

whorls may develop intermediate threads between the 

spirals and below the suture. Basal disc delimited by 

a smaller spiral line, and between it and the base of 

the columella lip a few more spiral lines, one of which 

is larger and continues into the aperture as a fold. Col- 

umella bent to the left, base of aperture straight, slight 

spout or emargination present. 

Remarks.—As with Bittium tresquatrum there do 

not seem to be any close relatives of this species in 

the Gulf or Atlantic coastal plain. Distantly related is 

Bittium koeneni Meyer, 1886 from the Jackson Eocene. 

The coarse sculpture, slender straight-sided whorls, 

and apertural shape are sufficient to distinguish this 

species from other Випит species. 

Etymology.—Referring to the type locality, Ridge 

Creek, Bastrop County, Texas. 

Type information.—Holotype: PRI 30334; paratype: 

PRI 30335. Type locality: locality 4. 

Material examined.—14 specimens, the largest 

(broken) specimen ca. 0.4 mm. locality: locality 4. 

Family TURRITELLIDAE Lovén, 1847, p. 194 

Subfamily TURRITELLINAE Lovén, 1847, p. 194 

Genus TURRITELLA Lamarck, 1799, p. 74 

Type species.—Turbo terebra Linnaeus 1758, by 

monotypy. Recent in the Indo-Pacific. 

Diagnosis.—Spire elongate, protoconch of about 

one and a half smooth, glassy, turbinate whorls. Te- 

leoconch whorls usually straight sided, sometimes 

somewhat concave or convex, always ornamented with 

spiral lirae, basal lira sometimes forming a strong ca- 

rina or collar. Outer lip sinuous. The genus ranges 

from the Cretaceous to Recent. 

Turritella turneri Plummer, 1933 

Plate 11, figures 13-14 

Turritella sp. Plummer, 1933, p. 625. 

Turritella turneri Plummer, 1933, p. 815, pl. 10, figs. 10, 10a; Sten- 
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zel and Turner, 1940, p. 836, pl. 47, figs. 16, 17; Stenzel and 

Turner, 1943, Card no. 106, figs. 10, 10a, 16, 17 (syntypes). 

Turritella mortoni turneri Plummer. Palmer, 1937, p. 195 in part, pl. 

23, figs. 4,5. 

Turritella dumblei turneri Plummer. Bowles, 1939, p. 304. 

Original description.—''Apical angle 17 1/2°, 

sculpture consisting of five unequal spirals, anterior 

spiral the largest, shape of the whorl strongly convex, 

posterior whorl slope slightly longer than anterior.” 

(Plummer, 1933, p. 815) 

Remarks.—This species has so far not been found 

in the deposits of Joe Taylor Creek, but further east in 

the localities of Bastrop and Caldwell Counties it is 

reasonably common at certain levels. Stenzel, (1953, 

pp. 72, 78) notes the species is locally abundant in the 

Newby member of Cherokee County. Bowles (1939), 

regarded this form as a subspecies of Turritella dum- 

blei Harris, 1895a, but it is in fact more closely related 

to Turritella infans Stenzel and Turner, 1940. A similar 

form that could also be referred to T. turneri occurs 

in the Weches Formation of Nacogdoches County, 

Texas at the cut made for the Nacogdoches Lake Dam; 

the Weches species has stonger beading on the spirals 

and a somewhat smaller subsutural spiral but is oth- 

erwise very similar. 

Type information.—Syntypes: P5419, Plummer 

Collection TBEG. Type locality: locality 1. Forney and 

Nitecki (1976, p. 217) state there are four syntypes at 

the Field Museum in Chicago, FMNH-UC 57367, only 

one of which could be located. Figured Reklaw spec- 

imens: PRI 33122, 33123, from locality 7. 

Material examined.—84 specimens, the largest 14 

mm length, 4 mm maximum diameter. 

Subfamily PAREORINAE Finlay and Marwick, 

1937, p. 42 

Genus MESALIA Gray, 1842, p. 61 

Type species.—Turritella brevialis Lamarck, 1822, 

by subsequent designation (Gray, 1847a, p. 155). Re- 

cent off the coasts of Northern and Western Africa. 

Diagnosis.—Spire elongate, usually cyrtoconoid. 

Teleoconch whorls rounded, often highly inflated, su- 

tures not channeled or deeply impressed, ornamented 

with spiral striae or lirae, lines of growth arcuate, the 

points of contact with the suture closely in line with 
the shell axis. Aperture subcircular, slightly reflected 

anteriorly, anterior portion of outer lip recurved. 

Remarks.—The genus ranges from the Upper Cre- 
taceous to Recent. 

Mesalia sp. 

Plate 11, figure 15 

Remarks.—A single specimen of a Mesalia sp. was 
found in the general collection of the Texas Memorial 

Museum. The preservation, shape and sculpture is sim- 

ilar to that seen in Mesalia specimens from the Weches 

Formation at Smithville and it is possible this is a mis- 

placed specimen. The specimen is very close to Mes- 

alia claibornensis Harris, 1895b, from which it differs 

by an apical angle which is two to three degrees larger 

and having more inflated whorls. The aperture had 

within it a sandy glauconite matrix and two juvenile 

specimens of Limacina зр.; the matrix is similar (0 

other Reklaw deposits and the Limacina species are 

also commoner in the Reklaw than the later Weches 

deposits. With some doubt this specimen is believed 

to be of an age equivalent to that of the Reklaw. Fur- 

ther collecting could resolve the matter although the 

locality is now covered by a thick growth of vegeta- 

tion. 

Figured specimen.—UT-TMM 19346, from locality 

10 (=TBEG 11-T-35). 

Superfamily LITTORINOIDEA Gray, 1840, p. 119 

Family LITTORINIDAE Gray, 1840, p. 119 

Subfamily LITTORININAE Gray, 1840, p. 119 

Genus LITTORINA Férussac, 1822, p. xxxiv 

Type species.—Turbo littoreus Linnaeus, 1758, by 

subsequent designation (Blainville, 1828, p. 98). Re- 

cent in north European seas. 

Diagnosis.—Shell smooth or weakly sculptured, 

usually thick-shelled; aperture inclined to the shell 

axis, outer lip sharp, upper part produced adapertul 

ally; columella smooth, excavated, flattened, umbilicus 

covered. Operculum chitinous, nucleus offset from the 

center. 

Remarks.—Most Littorinidae live in the tropic 

graze on algae and are primarily intertidal in distri 

bution. The genus ranges from the Pliocene to Recent. 

Subgenus PROSTHENODON Cossmann, 

1888, p. 257 

Type species.—Littorina monodonta Резћауе» 

1865, Бу monotypy. Eocene of the Paris Basin. — . 

Diagnosis.—Distinguished from Littorina s.s. by 18 

more attenuated spire, the spirally striate whorls with 

deeply impressed sutures, and the prosocline grow! 

lines. Columella broadly flattened and excavated wit 

a strong tooth on the anterior margin, the margin meet- 

ing the basal lip in a sharp curve. 

Remarks.—The genus is restricted to the Eocene. 

Littorina (Prosthenodon) eofasciata, new species 

Plate 9, figures 9-10 

Description.—Shell small, whorls six, tip and fir? 

two flattened, the third with three spiral lirae, the e" 

mainder of the spire smooth or with obsolete spit? 

——— 
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lirae, body whorl with stronger lirae and six or seven 
Strong lines on the basal part. Aperture tear-drop 
Shaped, abaxial margin sharply carinate, outer lip 
(where extant) smooth; columella thick, flattened, mar- 

&in thinner anteriorly, basal margin strongly bent, ap- 
Proaching a columella plication in character, so form- 
ing an oblique tooth-like projection. Color pattern 
Weakly preserved as three darker bands on the spire 
Whorls, one or two more on the body whorl and a 
tendency for the basal lirae to retain a bluish tinge. 
Remarks.—At least 14 species of Littorina s.l. have 

been described from the Paris Basin, the presence of 
Ше tooth-like projection is diagnostic of subgenus 
Pr Osthenodon, a rare taxon known from the Lutetian 

ànd doubtfully the Cusian. A comparison of L. (P.) 
*ofasciata and L. (P.) monodonta shows the latter spe- 
“les is more elongated and has spiral lines over the 
Entire shell; this species also according to Cossmann 
(1888, p. 257) shows traces of widely spaced but nar- 
Tow color bands. A similar banded coloration is seen 
1n the type of the genus, L. littorea. No littorinid seems 
to have been reported previously from the Gulf Coast 
?r East Coast Paleogene of the United States. A single 
Species, Littorina subobesa Cooper, 1896, has been re- 

Ported from the Marysville Eocene of California; the 
holotype, according to Keen and Bentson (1944, p. 

168), was probably destroyed in the San Francisco fire 
9f 1906; it was not mentioned by Dickerson (1913), 
in his faunal report on the Marysville. 
Etymology.—Referring to the color banding on this 
Scene species. 
Туре information.—Holotype: PRI 33100, 4.3 mm 

length; paratype: PRI 33101. Type locality: locality 4. 
aterial examined.—Three specimens, the largest is 

‘maged, but is estimated to have been 7.9 mm long. 

Superfamily TRUNCATELLOIDEA Baker, 
1956, p 29 

Family VITRINELLIDAE Bush, 1897, p. 107 
Subfamily VITRINELLINAE Bush, 1897, p. 107 
Genus CYCLOSTREMISCUS Pilsbry and Olsson, 

1945, p. 266 
Type species.—Vitrinella panamensis С. B. Adams, 

E by original designation. Recent western Panama 
Mazatlan. 

T lagnosis.— "The shell is small or minute (usually 

Án 3 mm. in diameter), solid or moderately 

Uns depressed or discoidal, much wider than high, 

llicate, of few (about three more or less) whorls, 

m the first one and one third to two form а 

тъ mth nuclear shell. Last whorl typically having зеу- 

‚ Spiral angles or carinae, their intervals typically 
lower axial riblets or striae. Aperture subcircular 

or modified by the angles of the shell, the peristome 

continuous, not thickened externally" (Pilsbry and 

Olsson, 1945, p. 266). 

Remarks.—The genus is abundantly represented in 

the tropical seas of the west coast of America. The 
genus ranges from the Upper Cretaceous to Recent. 

Cyclostremiscus axacuus (Conrad, 1833b) 

Plate 9, figures 11-12 

Solarium axacuum Conrad, 1833b, p. 44. 
Delphinula plana I. Lea, 1833, p. 117, pl. 4, fig. 104; H. C. Lea, 

1849, р. 99; Harris, 1895с, p. 34. 

Solarium exacuum Conrad in Morton, 1834, p. 3; Conrad, 1835, p. 
48, pl. 17, fig. 5; H. C. Lea, 1849, p. 105; de Gregorio, 1890, p. 

135 in part, pl. 12, figs. 33, 34 copy S. plana Lea, figs. 35, 36 

copies Conrad figs. 37-39; not figs. 40, 41 copy 5. delphinoides 

Meyer = Circulus ottonius Palmer; Harris, 1895c, p. 19. 

Solarium Exacutum [sic] Conrad. d'Orbigny, 1850, p. 348. 
Architectonica exacuua (Conrad). Conrad, 1865a, р. 29; 1866a, p. 

15: 

Achitectonica plana (1. Lea). Conrad, 1865а, р. 30; 1866a, р. 13. 

Adaeorbis ехасиа (Conrad), Dall, 1892, рр. 331, 344, 347. 

Adaeorbis exacuus (Conrad). Cossmann, 1893, p. 252. 

Tornus (Adaeorbis) exacuus (Conrad). Cossmann, 1918, p. 98. 

Circulus. exacuus (Conrad). Palmer, 1937, р. 53, as ехасиит, pl. 5, 

figs. 28, 34, 37; Brann and Kent, 1960, p. 222; Glibert, 1962a, p. 

73. 

Cyclostremiscus exacuus (Conrad). Palmer and Brann (1966), p. 

618; Knight, Hodgkinson, Knight, Reid, Lindveit, Lindveit, and 

Offeman, 1977, pp. 19, 31. 

Original Description.—''Discoid, with revolving 

acute lines; whorls with a wide indentation at the su- 

ture; submargin widely indented, and the periphery 

acutely carinated; beneath flattened; umbilicus smooth, 

aperture subovate." (Conrad, 1833a, p. 44) 

Remarks.—As Palmer (1937, р. 53—54) noted there 

are two forms within this species, one with more 

rounded whorl profile and a greater number of spiral 
lines than the other. Both forms start with three spiral 
lines on the first post-nuclear whorl. Palmer and Brann 
(1966, p. 616) list the species as also occurring in the 
Cook Mountain Formation of Texas and the McBean 
Formation of South Carolina. Typical C. axacuus is 
fairly common throughout the marine Claiborne in 
Texas; a second species is also present that starts its 
post-nuclear whorls with two strong spiral lines. The 

Reklaw Formation specimens of C. axacuus are within 

the limits of variation of the species from the Weches 

and Cook Mountain formations but as a group the 

Gosport Sand Formation specimens might be separated 

by their greater size, the wider flat area margining the 

umbilicus and the imbricate character of the growth 

lines in the umbilicus. There are, however, Gosport 

Sand Formation specimens that fit well within the Tex- 

as group; the converse has not been observed. Conrad 

(1833b, pp. 39, 44) named the species Solarium ax- 

acuum accompanied by a description and used the 
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same name in his list of species in Ше contents, Соп- 

rad (1835, p. 48, pl. 17) renamed it Solarium exacuum. 

All succeeding authors have treated the 1833 spelling 

as an error. Unfortunately, according to the ICZN, Art. 

32 (c) (ii), it “requires clear evidence of an inadvertent 

error" to designate an incorrect original spelling; 

Moore (1962, p. 59) notes Solarium exacuum in Con- 

rad's handwriting on the specimen card in the ANSP, 

but this falls under the “external information’ sen- 

tence in the same section of the code cited above and 

so is inadmissible as a reason for change. 

Type information.—Lectotype: ANSP 15389. Type 

locality: Claiborne Bluff, Monroe County, Alabama. 

Figured Reklaw specimen: PRI 33102, from locality 4. 

Material examined.—Ten specimens, the largest: 

3.3 mm greatest diameter, 1.0 mm thickness. 

Family SKENIDAE Clarke, 1851, p. 472 

Genus TUBIOLA A. Adams. 1863a, p. 74 

Type species.—Turbo nivea A. Adams, 1863, by 

subsequent designation, (Kobelt, 1879, p. 154). Re- 

cent, Sea of Japan. 

Diagnosis.—''Shell very small to small, similar to 

Skena, moderately high to discoid in shape. Whorls 

rounded, with spiral lines, body whorl large, sutures 

deeply impressed. Last whorl large, umbilicus funnel- 

shaped, columella thickened, aperture circular to oval, 

entire, set at an angle to the shell axis." (trans. from 

Wenz 1938, p. 327) 

Remarks.—The genus ranges from the Eocene to 

Recent. 

Tubiola gracilis, new species 

Plate 9, figures 13-14 

Description.—Shell very small, thin-shelled, three 

and three-quarter whorls. Nucleus small, rounded and 

flattened. Whorls flattened posteriorly, only very light- 

ly in contact, surface smooth, or with microscopic 

growth lines. Peristome entire, rounded, posteriorly 

produced, the edge swinging back below the flattened 

posterior area. A few stronger lines of growth, thick- 

ened threadlike, can be seen behind the aperture. Um- 

bilicus rounded, deep, within with more prominent 

growth lines. 

Remarks.—This species has a remarkably thin shell 

and that feature is no doubt responsible for the paucity 

of specimens. The only other species known from the 

Gulf Coast Paleogene is Tubiola nautiloides (Aldrich, 

1910b) from the Cook Mountain Formation of Missis- 

sippi, distinguished by its smaller umbilicus, a differ- 

ent apertural profile and a body whorl extending free 

of the previous whorl. Palmer (1937, pl. 21, fig. 10) 

figures a species, “Adeorbis” incertus (de Gregorio, 

1890), which is suggestively like 7. gracilis but the 

description is not good enough for a meaningful com- 

parison, and the specimen is lost. The generic place- 

ment is in some doubt as the type, 7. nivea has à 

thickened columella while in the new species that 18 

only marginally so. The very thin shells of 7. gracilis 

could imply a pelagic existence for the animal and 

three possibilities suggest themselves. As the shell is 

dextrally coiled it is unlikely to be a pteropod and even 

if these are assumed to be abnormally coiled speci- 

mens, no known coiled Eocene pteropod is at all sim- 

ilar in shape or size. Two heteropod families are 

known from the Eocene of the Paris Basin, the Atlan- 

tidae and the Carinariidae. The Atlantidae are planis- 

pirally coiled and from the illustrations in van der 

Spoel (1976) have a swollen nucleus, and initial 

whorls offset from the shell axis. These are represented 

by Eoatlanta, Cossmann, 1889; a dextrally coiled ge- 

nus, usually keeled, or with a triangular shaped aper 

ture. The other heteropod family, Carinariidae, migh! 

be considered, and one genus in that family, Cardia- 

poda d'Orbigny, 1836, has a similar shell. The shell 

is typically extremely minute, however, and after а few 

planispiral whorls the shell is greatly enlarged. The 

pelagic family Janthinidae are not known in the fossil 

state; they have an asymmetrical cylindrical proto- 

conch and are not planispiral in form. 

Etymology.—The specific name gracilis (Latin: 

thin), refers to that feature of the shell. 

Type information.—Holotype: PRI 30316. Type 10° 

cality: locality 20. 

Material examined.—Three specimens, the largest 

2.9 mm maximum diameter, 1.5 mm height 1.5 mm. 

Genus SOLARIORBIS Conrad, 1865a, p. 30 

Type species.—Delphinula depressa 1. Lea, 1 833, БУ 

subsequent designation (Dall, 1892, p. 414). From the 

Gosport Sand Formation, Eocene of Alabama. 

Diagnosis.—Shell small, depressed, moderately 

thick shelled. Nucleus small but fairly prominent 

smooth and shining, paucispiral. Surface smooth of 

with punctate spiral lines. Aperture holostomous, рег! 

stome angulated and slightly sulcate at Ше comms” 

sure. Parietal wash heavy, umbilicus small, partially 

covered by the thickening of the umbilical carina. 

Remarks.—Conrad proposed this genus in a heading 

for a list of four disparate shells, Dall designated ше 

first as type, the others now being referred to Ше gen 

era Solariella (Wood, 1842), Norissia (Bayle, 1880 

and Cirsochilus (Cossmann, 1888). The genus is Tes 

stricted to the Tertiary. Modern members of the Vit 

nellidae are reported to feed on algae and to be pare 

sitic On worms. 
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Solariorbis discoides, new species 
Plate 9, figures 15-16 

Description.—Shell very small, diameter 2 mm, 
Tounded, discoidal. Whorls four, nucleus flattened, 

Spire convex, whorls rapidly expanding. Body whorl 
flattened above and below, evenly rounded at the edge. 

Suture impressed and margined below by a narrow 
depression. Surface smooth and polished, the upper 
Surface smooth or spirally striate, lines of growth mi- 
Croscopic in size only. Aperture round, margin strongly 
Oblique, thickened near the basal callus which is lunate 

In shape and projects back partially over the umbilicus. 
Area between the basal margin and thickened region 
With at least two faint spiral grooves. Umbilicus small, 
obscurely margined by the thickened callus. 
. Remarks.—The closest relative seems to be Solar- 
lorbis rotulus (Heilprin, 1879) from the Gosport Sand 
Ormation, where the sutural region is developed as a 

Wide concavity rather than a groove. When a large 
Suite of specimens is examined it is found that the 
Presence or absence of spiral lines cannot be used as 
а distinguishing characteristic. Most specimens are 
dorsally smooth but a continuous graduation does exist 
to entirely spirally striate examples. One specimen 
Shows an abrupt transition from the smooth stage to 
the spirally striate stage. Generally, juvenile specimens 
are free of spiral ornament while one or more lines are 
developed in the adult. Characters distinguishing 5. 
discoides from 5. rotulus and other more distantly re- 
lated species are the sharp rim of the callus on the 
“Xpanded outer lip and the non-punctate character of 
the Spiral lines. Very faint traces of nacre are visible on 
Some Specimens, and since these are typical of Solari- 
Orbis as now understood, they could make the place- 
Ment of the genus within the Vitrinellidae doubtful. 
_Etymology.—The specific name discoides (Latin, 

disc Shaped), refers to the discoidal shape of the shell. 

Type information.—Holotype: PRI 30317; para- 
pes: PRI 30318, 30319. Type locality: locality 20. 

Material examined.—200+ specimens, the largest 
0 mm width. 

Solariorbis conicus, new species 

Plate 9, figures 17-18 

Description, —Shell very small, solid, three and 
Tee-quarter whorls. Nucleus minute and seemingly 
ely immersed. Whorls smooth, rapidly expand- 

E Рау whorls convex, later ones straight to slightly 
ES profile of spire approximating that of a low 

€. Suture impressed and ragged on later whorls. 

E. whorl rounded, base flat to concave, umbilicus 
the 5 and partially obscured by a slight thickening of 

asal apertural callus. 

Remarks.—This species is readily distinguishable 
from other Solariorbis species by the cone-shaped pro- 
file and smooth whorls. No subsutural depression or 
basal umbilical callus is apparent, although а рго- 
nounced color change in many specimens indicates its 
position. Larger specimens have the later whorls en- 
croaching considerably over the previous ones which 
in one specimen almost completely envelops the pro- 
toconch. This species is restricted to the highest fos- 
siliferous bed at Ridge Creek. 

Etymology.—The specific name refers to the conical 
profile. 

Type information.—Holotype: PRI 30320; para- 
types: PRI 30321, 30322. Type locality: locality 7. 

Material examined.—75 specimens, largest speci- 
men 2.03 mm width. 

Solariorbis? parsnaticoides, new species 

Plate 9, figures 19—20 

Description.—Shell very small, ca. 1 mm diameter, 

solid, globose. Whorls three and one-half, nucleus par- 

tially immersed within the succeeding whorl. Sutures 

moderately impressed, whorls smooth or showing lines 

of growth. Spire whorls carinated, flattened above and 

below the carina. Body whorl rounded-bicarinate, the 

lower carina more acute, curving smoothly below to 

the base. Aperture rounded-quadrate thickened from 

the lower margin to a point a little past the upper su- 

ture and expanded into a large tongue where it meets 

a smooth umbilical rib. Umbilicus wide and defined 

by a carina at the outer edge and partially covered over 

by the reflected columella margin. 

Remarks.—This is a very difficult species to place, 
even to the family level. The characters seen in Solar- 
iorbis conicus n. sp. are accentuated to an even greater 
degree here. The smooth whorls, high profile and lack 
of a margining umbilical callus are not typical of So- 
lariorbis s.s. although the umbilical cord ending in a 
planed-off callus lobe is distinctive of that genus. They 
are unlikely to be juvenile shells with three and one- 
half whorls, a typical number for many Solariorbis 
species. Pilsbry and McGinty (1945) introduced the 
subgenus Diagonaulus within Didianema for a group 
of small globose vitrinellids with a carinate or strongly 
angulated umbilicus and these shells are very similar 

to those in shape. A distinguishing characteristic of 

Diagonaulus, however, is a narrow shelf within the 

aperture (for probable placement of an operculum) and 

these specimens lack that feature. Heniastoma Coss- 

mann, 1918 might also be considered but species of 

this subgenus of Collonia J.E. Gray, 1850b are de- 

pressed and instead of an umbilical cord there is an 

angulation ending at a moderately flared outer lip. 5. 

parsnaticoides has only been found at locality 14, 
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where the most extreme dwarfing of the fauna is ap- 

parent. 

Etymology.—The specific name parsnaticoides 

(Latin, Natica-like), refers to the similarity to a Natica 

shape. 

Type information.—Holotype: PRI 30323; para- 

types: PRI 30324-30326. Type locality: locality 14. 

Material examined.—12 specimens, the largest ca. 

1.4 mm. width. 

Subfamily TEINOSTOMINAE Cossmann, 

191 реди 

Genus TEINOSTOMA H. and A. Adams, 

1853, p. 122 

Type species.—Teinostoma politum A. Adams, 

1853, by subsequent designation (Cossmann, 1888, p. 

44). Recent from Santa Elena, Ecuador. 

Original diagnosis.—Shell orbicular, depressed, sub- 

spiral, polished, last whorl rounded at the periphery; 

umbilical region covered with a large flat callosity; ap- 

erture transverse, rounded, greatly produced and elon- 

gated, ending anteriorly in a slightly caniculated point; 

inner lip smooth, callus not emarginate or truncate an- 

teriorly; outer lip thin, simple, not margined or reflected. 

Remarks.—The genus rangs from the Upper Juras- 

sic to Recent. 

Teinostoma cf. texanum Palmer, 1937 

Plate 9, figures 21-22 

Teinostoma texanum Palmer, 1937, р. 46, pl. 2, figs. 20-22; Brann 

and Kent, 1960, p. 837; Knight, Hodgkinson, Knight, Reid, Lind- 

veit, Lindveit, and Offeman, 1977, р. 11. 

Original Description.—''Shell medium, about three 

and one-half whorls, not enveloped and not elevated; 

sides of body whorl rounded; umbilicus covered com- 

pletely with a solid callus; surface smooth." (Palmer, 

1937, p. 46) 

Remarks.—One juvenile shell was obtained which 

agrees very well with 7. texanum, a species described 

from the Stone City Member of the Sparta Formation. 

Type information.—Holotype: PRI 2658. Type lo- 

cality: Stone City bluff (type), Burleson County, Tex- 

as. Figured Reklaw specimen: PRI 33103, from local- 

ity 20. 

Material examined.—One specimen, 0.5 mm max- 

imum diameter. 

Superfamily STROMBOIDEA Rafinesque, 

1815; р 19 

Family STROMBIDAE Rafinesque, 1815, p. 19 

Genus ECTINOCHILUS Cossmann, 1889, p. 57 

Type species.—Strombus canalis Lamarck, 1803, by 

original designation. Eocene of the Paris Basin. 

Diagnosis.—Shell high, tapering, varicose and cos- 

tate. Whorls convex with longitudinal ribs and fine spi- 

ral lines. Aperture anteriorly wide and notched, pos- 

teriorly also notched and bordered with callus which 

extends onto the spire whorls. Outer lip extended and 

thickened, smooth within; columella broadly concave 

and smooth. 

Remarks.—The genus ranged from the Paleocene to 

Oligocene and was widely distributed in Eocene times. 

Ectinochilus sp. 

Plate 14, figure 10 

Remarks.—One very small fragment was obtained 

consisting of three smooth protoconch whorls and two 

and a half adult whorls. It appears similar to Ectino- 

chilus texanum (Harris, 1895a), but with more convex 

whorls and stronger ribs. This records the presence of 

this genus in the Reklaw. 

Figured specimen.—PRI 30380, from locality 4. 

Superfamily VANIKOROIDEA Gray, 1840, p. 122 

Family FOSSARIDAE Troschel, 1861, p. 153 

Genus POSTALIA Oppenheim, 1896, p. 165-166 

Type species. —Postalia postaliensis Oppenheim, 

1896, by original designation. Eocene of Monte Pos- 

tale, northern Italy. 

Diagnosis.—Shell medium in size, of two and a half 

whorls with very deeply impressed sutures, the last 

whorl comprising almost the entire shell. The first one 

and a half whorls are similar to an Adeorbis, with ? 

globose protoconch that develops stronger spiral sculp- 

ture on the last whorl. The last whorl making up the 

adult shell expands very rapidly, opening out trumpet 

like, the aperture in a plane parallel to the axis. The 

outer lip is simple, the columella thin, vertical and де“ 

fining one edge of a deep but narrow umbilicus. The 

ornament consists of narrow spiral ribs, 22 on the last 

whorl, 12 on the preceding. (Free translation of Ор“ 

penheim, 1896, рр. 165-166) 

Remarks.—The genus is restricted to Ше Eocene 

Wenz (1940, p. 884) regarded the placement within the 

Fossaridae as doubtful, but did not suggest an alte™ 

native. The genus does not seem to have been com“ 

mented on since. 

Postalia americana, new species 

Plate 13, figures 11-14 

Description. —Whorls four to four and three-qua” 

ters, rounded discoidal, flattened anteriorly and barely 

or not at all in contact. Nucleus immersed but n? 

possibly be eroded. Protoconch large, rounded, 9 

^ Nomen trans. Ponder and Warén, 1988. 
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three volutions and with six to seven spiral lines end- 
Ше in a rib. The first half whorl of the adult shell is 
Smooth and rounded except for lines of growth, there- 
after the whorls develop a sculpture of widely spaced 
rounded costae of gradually increasing strength, 
Crossed by lines of growth giving the surface a rough 
Muricate appearance. The protoconch and first one and 
а half adult whorls are at an acute angle of about 30° 
to the shell axis. Outer lip thin, trapezoidal in shape, 
the lower margin widely flaring and comarginal with 
the external costae. Base of body whorl with stronger 
Ornament than the upper surface and with a wide um- 
bilicus, 

Remarks.—These specimens might be regarded as 
abnormalities, particularly in regard to the change of 
Shell axis but all three specimens show the same fea- 
ture. The only other species in this genus is the type 
from Northern Italy. As Oppenheim (1896) notes, the 
Systematic placement is problematical, perhaps as that 
author surmises the shape of the shell is connected 
With some form of parasitism on crinoids. A somewhat 
Similar recent American species is Cyclothyca corru- 
Sata Sterns, 1890, questionably from the west coast of 

Nicaragua: only one specimen has been discovered. 
Etymology.—Noting the first occurrence of the ge- 

nus in the New World. 
Type information.—Holotype: PRI 30369; paratype: 

PRI 30370. Type locality: locality 20. 
Material examined.—Three specimens, the largest 

(with some flattening on the body whorl) 15.0 mm 
Width, 8.0 mm length. 

Superfamily VERMETOIDEA Rafinesque, 
1815, p. 1445 

Family VERMETIDAE Rafinesque, 1815, p. 144 

Genus SERPULORBIS Sassi, 1827, р. 482 

Type species.—Serpulorbis polyphragma Sassi, 

27, by original designation. Tertiary of northern It- 

Diagnosis. —Tubes either free or attached, irregular- 
E Wound, often a flat spiral. Adult sculpture of three 

More rough nodose longitudinal costae, broken 

“eding tubes often present on larger specimens. 
Remarks.—Recent representatives of the genus are 

(сив feeders, entrapping floating food particles and 

Pulling them back at intervals. The Vermetidae are dif- 

Bs to classify, having in the past been confused even 
anne Phylum level. They may be distinguished from 

E Id worms by the three-layered shell, the inner 

EU glassy. Lemintina Risso, 1826, often cited in- 

of Serpulorbis, is a nomen nudum having being 

5 
Nomen transl, Pchelintsev and Korobkov, 1960. 

described from an annelid. In the absence of nuclear 

whorls the assignment of the following species follows 

general usage by other authors. The genus is known 

from the Upper Cretaceous to Recent. 

Serpulorbis multiclavus, new species 

Plate 11, figures 16-17 

Description.—Shell attached, colonial, irregular in 

growth direction. No protoconch observed, juvenile 

shell with concentric rounded costae and somewhat tri- 

angular in crossection. The free apex becomes pro- 
gressively ridged and more spinose, with increasing 
age other ridges develop and finally the entire set of 
longitudinal ridges develops a series of sharp irregu- 
larly spaced spines. The internal profile remains cir- 

cular at all stages of growth. The rounded concentric 

costae and spines are often hollow and develop holes 

which do not continue through to the interior of the 

shell. 

Remarks.—There seem to be no close analogs to 

this species in the Claibornian. Tenagogus (Agathires) 

texanus Palmer, 1937 from the Cook Mountain For- 

mation, might superficially be taken to be this species 

due to some similarity in external sculpture, but in that 

species the holes occur in linear rows, continue 

through to the interior of the tube, and correspond to 

the external slit band seen in Tenagogus s.s. Adult 

fragments of sculpture are very irregular in character, 

the concentric costae become irregular swellings, often 

merge with one another, and develop secondary irreg- 

ular patterns. 

Etymology.-The name notes the multiple ornament- 

ed stripes on the tubes. 

Type information.—Syntypes: PRI 30345-30349. 

Type locality: locality 4. 

Material examined.—At least 60 fragments of tubes 

and colonial masses. 

Superfamily CYPRAEOIDEA Rafinesque, 
1815, p. 146 

Family OVULIDAE Fleming, 1828, p. 331 

Subfamily OVULINAE Fleming, 1828, p.331 

Genus NEOSIMNIA Fisher, 1884, p. 664 

Type species.—Ovula sepelta Linnaeus, 1758, by 

monotypy. Recent in the Mediterranean. 

Diagnosis.—Shell small to medium sized, elongate, 

medially inflated, sometimes with an obliquely cari- 

nated columella. Dorsum smooth, or more usually spi- 

rally striated; anterior and posterior ends spirally stri- 

ated. Aperture wider anteriorly, columella with an 

oblique callus plication. Outer lip flattened, smooth or 

finely toothed, bent anteriorly. Inner dentition rarely 

developed. Terminal ridge weak or absent. 
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Remarks.—Modern species are most abundant in 

warm seas and feed primarily on gorgoniae and corals. 

The genus ranges from the Eocene to Recent. 

Neosimnia scobina, new species 

Plate 13, figures 9—10 

Description.—Shell small, elongate, outer lip almost 

straight medially, attenuate at both ends, maximum di- 

ameter of base at about one-quarter of the length from 

the posterior end. Shell smooth medially, excepting at 

both ends, where under a microscope a few very faint, 

close together, spiral lines may be seen. Outer lip with 

about 46 small similarly-sized small teeth. Inner lip 

with about 33 small teeth gradually decreasing in size 

posteriorly, disappearing just above the point of max- 

imum inflation, the two terminal teeth slightly more 

elongate and oblique. A small smooth fossula just vis- 

ible. Posterior end of the inner lip with a thick pad of 

callus which is the terminal end of an oblique colu- 

mella fold. 

Remarks.—Two specimens were found, both 

somewhat crushed, and showing signs of abrasion. 

The dentate aperture, straight central part of the out- 

er lip and a posterior callus pad is also seen in Tran- 

sovula (Oxycypraea) naviculae Palmer, 1937, which 

is one of three Eocene Claibornian species Palmer 

and Brann, 1966, assign to this taxon. Luc Dolin 

(pers. comm.) places 7. (O.) naviculae in Prosimnia 

Schilder, 1927. Palmer’s species is not as elongate 

and possesses 25 fine teeth on the outer lip and a 

lirate inner lip with about 20 strong teeth; in addition 

the callus pad is not of the same character as N. 

scobina, being terminated abruptly within the aper- 

ture, there forming a sharp adapical ridge. Transo- 

vula de Gregorio, 1880 is usually medium to large 
in size, dentate on the outer lip, and usually also on 
the inner lip, the end tooth composed of one to two 
small folds. Prosimnia is small, cylindrically striat- 

ed, and carinated to some degree above the center, a 

shape and sculpture quite unlike that of the Reklaw 

species. The Reklaw specimens are similar to Neo- 

simnia texana (Johnson, 1899), although the latter is 

a more attenuated species, has weaker dentition and 

three or four grooves at the posterior end instead of 

the callus pad. The dentition of N. texana is probably 

a variable character; specimens in the author’s col- 

lection range from weakly dentate to non-dentate. 

Another dentate species, Neosimnia regularoides 

(Aldrich, 1921), is found in the Lower Eocene at 

Bells Landing, Alabama. This species is more evenly 

rounded, and has a narrower aperture and fine re- 

volving lines on the posterior half of the shell. Un- 
fortunately the holotype was broken after figuring, 

but the fragments still show the details necessary for 

assignment. 

Etymology.—Referring to the fine rasp-like teeth. 

Type information.—Holotype: PRI 30379; paratype: 

PRI 30292. Type locality: locality 4. 

Material examined.—Two specimens, the largest 

(the holotype): 13.5 mm length. 

Family CYPRAEIDAE Rafinesque, 1815, p. 146 

Subfamily CYPRAEORBINAE Schilder 1927, p. 97 

Genus CYPRAEORBIS Conrad, 1865a, p. 31 

Type species.—Cypraeorbis lineata Conrad, 18482, 

by monotypy. Oligocene, Byram Formation of Missis- 

sippi, United States. 

Diagnosis.—Shell oval to pyriform, aperture pos- 

teriorly expanded. Back usually smooth and with one 

or more brown spots. Both ends sometimes caniculate 

and appearing notched in the dorsal view. Columellar 

teeth set back from the margin, end tooth deeply set 

and forming an elongate weak terminal ridge. 

Remarks.—The genus ranges from the Upper Cre- 

taceous to Recent. 

Cypraeaorbis bulbus, new species 

Plate 13, figures 5-6 

Description.—Shell medium in size, prominently 

pyriform and inflated, acuminate anteriorly. Rear 

smooth and showing the faint outline of a large dark 

oval spot. Aperture sinuous, large and flaring anteri- 

orly. Outer lip thickened, constricted in the lower third. 

and bearing 25—27 fine elongate teeth, columellar teeth 

22—25 in number, the last three at a progressively more 

acute angle to the shell axis, terminal ridge thin, fos- 

sula flat to rounded, the inner teeth continuing ov 

the posterior two-thirds. The anterior edge of the ар” 

erture sharply ridged, the columella side almost 

straight and weakly reflected. 

Remarks.—In general Cypraeidae are very uncom 

mon within the Eocene of the coastal plain although 

it has been my experience that within a few very ге 

stricted areas they аге far less so. The Reklaw specie? 

is closest to two Jackson Eocene species: Cypraeorb® 

towncreekensis (Dockery, 1977), and Cypraeor bis 

ventripotens (Cossmann, 1903) than to any Claibor 
nian species, and can be separated by the constrictio” 

of the outer lip, the smooth dorsal surface, the greate! 

inflation, and the obtuse angle of the anterior notc™ 

All specimens of C. bulbus were found embedded I 
a large mass of water-worn coral fragments of the 

Madreporitidae family, which strongly suggests the 

these Eocene Cypraeidae had association with corals 

similar to that of modern representatives of the family: 

The two complete specimens share the shallow Е 
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Pression on the outer lip, one third of the distance from 
the anterior end, a feature that is not present on another 
five fragments of outer lips; it is possible that two spe- 
Cies are present, but this cannot be confirmed with the 
Présent material at hand. The large colored spot seen 
In many modern representatives of this family is also 
Seen as a darker area on the fossil specimens. 
Etymology.—Referring to the prominent bulb-like 

Shape of this species. 
Type information.—Holotype: PRI 30371; paratype: 

PRI 30372. Type locality: locality 21. 
Material examined.—Eight specimens (two com- 

plete), the largest (the holotype): 32 mm length, 23 
mm maximum diameter. 

Superfamily NATICOIDEA Forbes, 1838, р: 29° 

Family NATICIDAE Forbes, 1838, p. 29 

Subfamily AMPULLOSPIRINAE Cox, 
1930, p. 170 

Genus AMAURELLINA Fisher, 1885, p. 776 

Type species.—Ampullaria spirata Lamarck, 1804, 
Y monotypy. Eocene of France. 
Diagnosis.— ‘Shell small to medium sized, moder- 

ately elongate, spire elevated, shoulder narrowly chan- 
Deleg, umbilicus narrowly to moderately open, umbil- 
(Са! callus absent, inner lip reflected. A slender cord 
?rises on the thickened anterior inner lip and enters the 
Umbilicus, Shell smooth or with fine spiral ornament." 

arincovich, 1977, p. 241) 

Remarks.—The genus is reported from the Lower 
~tetaceous to the Oligocene. According to Marincov- 
Ich (1977), the ampullospirids are amongst the earliest 

; own naticids and probably ancestral to the other na- 
Neid groups. Modern representatives of the family are 
Primarily Arctic or boreal in deep water. 

Amaurellina plummeri, new species 

Plate 12, figures 10—11 

e eription. —Shell small to medium in size, spire 
„vated, whorls six and a half, rounded below and 

With a subsutural shelf. Suture deeply impressed, chan- 

"led on later whorls. Surface covered with minutely 
ке fine spiral lines, the lines coarser and more 

in en subsuturally. Occasional weaker intermediate 
of e also occur, more prominently on the base. Lines 

“ STOWth not visible except as color changes in the 

"e Anterior lip thickened below the umbilicus, um- 

m cord small and flattened. Wide and shallow an- 

T spout present, peristome continuous. 
EE 0 species of Amaurellina have pre- 

Sly been reported from the Eocene of North Amer- 

6 

Nomen transl, Thiele, 1929, p. 259 (ex Naticidae, Forbes, 1838). 

ica: Amaurellina singleyi (Harris, 1895a), from the 

lower Claiborne of Lee County, Texas, Amaurellina 

caleocia Vokes, 1939, from the Domengine Formation 

of California, and Amaurellina sp. Richards, 1950, 

from Wake County, North Carolina. The Claiborne 

species from Lee County is lost, fide Palmer and Brann 

(1966). The present species can be distinguished from 
the preceding by the proportionately slimmer outline 

and more evenly rounded whorls. 

Etymology.—In honor of E B. Plummer who col- 
lected the Texas Memorial Museum specimens. 

Type information.—Holotype: UT-TMM 3583; 
paratype: UT-TMM 3582. Type locality: locality 10. 

Material examined.—44 specimens, the largest (the 

holotype), 12.0 mm in height. 

Subfamily NATICINAE Forbes, 1838, p. 297 

Genus NATICA Scopoli, 1777, p. 392 

Type species.—Nerita vitellus Linnaeus, 1758, by 

subsequent designation (Anton, 1839, p. 31). Recent 

in the Indo-Pacific. 

Diagnosis.—Shell small to medium sized, globose, 

with a low to moderately elevated spire. Surface gen- 

erally smooth. Usually umbilicate, with a funicle and 

umbilical callus; aperture holostomatous, semicircular 

or ovate; outer lip sharp. 

Remarks.—The Naticas are active carnivores prey- 

ing on other bivalves, gastropods and scaphopods. The 

range of the genus is Paleocene to Recent. 

Subgenus NATICARIUS Рите, 1806, p. 64 

Type species.—Nerita canrena Linnaeus, 1758, by 

monotypy. Recent in the West Indies and southeastern 

United States. 

Diagnosis.—“‘Shell small to medium in size, glo- 

bose to somewhat elongate, body whorl distinctly in- 
flated. Axial sculpture of sharply incised grooves that 
extend from suture part way to periphery. Umbilicus 
usually narrow, rarely broad, with moderately to deep- 
ly excavated sulcus. Umbilical callus slender; funicle 
ranges from robust, to low and indistinct. Parietal cal- 

lus thin to slightly thickened. Operculum with one or 

two ribs at outer margin or several ribs over outer por- 

поп.” (Marincovich, 1977, pp. 371-372) 

Remarks.—The subgenus is known from the Eocene 

to Recent. 

Natica (Naticarius) brevisulcata, new species 

Plate 12, figures 12-14 

Description.—Shell medium sized, of five and 

three-quarter whorls, nucleus minute and flattened. Su- 

? Nomen transl. Wenz, W., 1941, p. 1039 (ex Naticidae Forbes, 

1838, p. 29). 



58 BULLETIN 352 

ture deeply impressed, channeled, and with short to 

obsolete radiating sulci that continue as striae over the 

entire surface of the body whorl. Whorls flattened be- 

low the suture, margined by a few striae in the adult, 

below that regularly rounded. Aperture semilunate, 

outer lip sharp, columella thin, straight and at an angle 

of about 20° to the shell axis. Base slightly produced, 

columella feebly reflected over the posterior end of the 

umbilicus. Basal margin of the umbilicus strongly car- 

inated in the adult, obscurely so in juvenile specimens. 

Umbilical interior coarsely spirally striate, slightly 

convex in the middle where the spiral striae are more 

prominent. 

Remarks.—This species combines may of the fea- 

tures of “Natica” gilberti Palmer from the Lower Eo- 

cene Hatchetigbee Formation, 1937 and Natica ( Tella) 

magnoumbilicata (1. Lea, 1833) from the Gosport 

Sand Formation. It agrees with “N.” (N.) gilberti in 

general shape, character of the suture, and the striated 

interior of the umbilicus. The radiating striae below 

the suture and callus reflected over the umbilicus is 

characteristic of N. (N.) magnoumbilicata. These ra- 

diating sulci vary greatly in strength but in general 

decrease in prominence with age. Juvenile specimens 

of “Natica” “(Naticarius)’’ semilunata 1. Lea, 1833 

from the middle Claiborne may be superficially con- 

fused with N. (N.) brevisulcata but the lack of the 

umbilical rib in the latter will distinguish them. As 

Harris (1899, р.86–87) noted, some Sabine specimens 

of “N.” (№) semilunata lack the umbilical rib; this 

form is higher-spired, lacks the radiating sulci and the 

striae below the suture. Young individuals of these 

species however, can be very difficult to distinguish 

from one another. 

Etymology.—The specific name is derived from bre- 

vi—(Latin, short), sulcata (Latin, folds). 

Type information.—Holotype: PRI 30354; para- 

types: PRI 30355, 30356. Type locality: locality 20. 

Material examined.—45 specimens, the largest: 10 

mm width, 10.5 mm in length. 

Subgenus CARINACCA Marwick, 1924, p. 553 

Type species.—Ampullina waihaoensis Suter, 1917, 

by original designation. Eocene of New Zealand. 

Original diagnosis.—‘‘Shell of moderate size, ovate, 

smooth, widely umbilicated; spire low; suture some- 

times impressed but generally tangential; aperture 

semilunar; outer lip practically straight but strongly re- 

tracted to suture; inclined 25? to 30? from vertical; in- 

ner margin straight with a short, fairly thick parietal 

callus; umbilicus with an obsolete funicle on its long 

apertural margin (sometimes absent altogether), and 

bounded by a broad strong ridge formed by a promi- 

nent thickening of apertural margin at anterior corner.” 

(Marwick, 1924, p. 553) 

Remarks.— The subgenus is restricted to the Eocene. 

Natica (Carinacca) moffitti, new species 

Plate 12, figures 15-10 

Description.—Shell small to medium in size, elon- 

gate-ovate. Whorls five, nucleus minute, protoconch of 

one-half whorl, more or less depressed. Whorls with 

deeply impressed and slightly channeled sutures: 

shoulder small, flat, and more visible in the earlier 

whorls. Surface smooth and polished with prosocline 

lines of growth and microscopic impressed irregular 

spiral lines most visible posteriorly; one larger line be- 

low the suture. Aperture oblique, semilunate, outer lip 

thick and anteriorly extended, the lip thickened and 

reflected forming a wide, sharply defined band that 

spirals into the umbilicus from the left hand margin. 

Inner lip straight to slightly excavated with a modet- 

ately thick deposit of callus, posteriorly margined by 

a weak channel. Umbilicus striated within and with @ 

wide weak funicle in the posterior area, the end of 

which is covered over by a tongue of callus. 

Remarks.—The combination of characters seen in 

these specimens makes them difficult to place generi- 

cally within the Gulf Coast Tertiary. They most closely 

resemble Natica (Naticarius) reversa Whitfield, 1865 

from the Naheola Formation of the Midway Group: 

That species, which is a higher-spired form, has an 

umbilicus covered more at the upper margin but does 

however, possess a similar, although less sharply de 

fined umbilical band and a weak funicle. At first sight 

the umbilical band and shouldered whorls might place 

it in Ampullina s.s. of the subfamily Globulariinae, but 

the presence of the funicle precludes that. The robust 

nature of the shell, flattened apex, apertural shape ап 

funicle place it in Ше Naticinae, and with some hest- 

tation it is placed in the subgenus Carinacca, 50 far 

restricted to the Eocene of New Zealand and one гер" 

resentative Natica (Carinacca) rasensis M. A. Hann? 

1927, from the Middle Eocene of California, La Jolla 

Group, Rosa Canyon, San Diego. Another similar, al- 

though more distantly related species is Euspira таг 

ylandica (Conrad, 1865а) from the Paleocene Aqui? 

Formation and a variety from the Lower Eocene Tus 

cahoma Formation; this species possesses а sma” 

weak funicle and shows the incipient development M 

a reflected outer lip. a 

Etymology.—The species is named after John мог 

fitt, geophysicist and trilobite expert. 

Type information.—Holotype: PRI 30357; part 

types: PRI 30358, 30359. Type locality: locality 20: 
Material examined.—108 specimens, the largé? 

10.6 mm in width, 11.0 mm in length. 
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Subfamily POLINICINAE Gray, 1847, p. 1498 

Genus POLINICES Montfort, 
1810, рр. 223—224, pl. 56 

Type species.—Polinices albus Montfort, 1810, by 

Original designation. Recent in the West Indies. 
Diagnosis.—Shell small to large, globose to ovate, 

Whorls inflated to flattened, smooth except for incre- 
Mental growth lines and microscopic spiral costellae; 
Suture slightly to deeply impressed. Umbilicus narrow- 
ly to broadly open, funicle weak to absent; umbilical 
callus slender and broad to massive; parietal callus thin 
ог thick, 

Remarks.—Polinices ranges from the Upper Creta- 
Ceous to Recent. 

Subgenus PLICONACCA Cossmann and Martin, 

1914, p. 171 
Type species.—Polinices trisulcata Martin, 1914, by 

Топогуру. Eocene of Java. 
Diagnosis. —Shell ovate, low-spired. Protoconch 

With one and a half smooth moderately convex whorls; 
Suture impressed, initially with short radiating folds 
Which become obsolete on later whorls and exist there 
Only as growth lines. Whorls convex or with a very 
Slight subsutural depression. Aperture ovate, labrum 
" Ickened, no fold, umbilicus partially covered with a 
thick Spread of callus upon which are three impressed 
Brooves, the middle one the strongest, the anterior one 
also Strong and the posterior usually indistinct (after 

artin, 1914). 
Remarks.—According to Wenz (1941, p. 1031) sub- 

Senus Pliconacca is restricted to the Eocene. 

Polinices (Pliconacca) onustus reklawensis, 
new subspecies 

is Description. Shell medium in size, obliquely ovate 
Profile. Whorls four and a half to five, nucleus min- 

^ E visible demarcation between the protoconch 
ти whorls. Suture finely impressed (more so in 

. 'er whorls) by a line that is just visible under the 
коре. Whorls shouldered, concave above and 

на convex below. Aperture lunate, oblique, 

r lip rounded. Inner lip covered with a thick callus 
OVering most of the umbilicus and leaving just a slit. 

Wíace of callus with one transverse groove ending at 

© Upper entrance of the umbilicus and an obsolete 

ы depression on either side of it. Umbilicus 

cm within, or only showing lines of growth; 
ed funicle present and covered with callus to its 

Wer end, 

8 
за Omen transl. Kabat, 1991 (ex Finlay and Marwick, 1937, p. 

Remarks.—The species is placed in Polinices by the 
character of the callus, the flatsided whorls, and the 

shape and inclination of the aperture. Incipient sec- 
ondary callus grooves are sometimes visible, and the 
three grooves place it in section Pliconacca, although 
with some hesitation due to their obsolete nature. The 
species has strong affinities with both Polinices (Pli- 
conacca) onustus (Whitfield, 1865) of the Midway 
group, and the higher spired form P. (P.) onustus in 
the Sabine; it would seem P. (P.) onustus reklawensis 
is the continuation of that line in the Reklaw which 
leads to Polinices aratus (Gabb, 1860) of the middle 

Claibornian. The species, however, is decidedly nearer 

P. (P.) onustus, to which it is referred as a subspecies. 

Etymology.—Referring to the Reklaw Formation. 
Type information.—Holotype: PRI 30360; para- 

types: PRI 30361, 30362. Type locality: locality 20. 
Material examined.—87 specimens, the largest 13.5 

mm in length, 11.2 mm in width. 

Subfamily SININAE Woodring, 1928, p. 387 

Genus SINUM Roeding, 1798, p. 14 

Type species.—Helix haliotoidea Linnaeus, 1758, by 

subsequent designation (Dall, 1915, p. 109). Recent 

off the coast of West Africa. 

Diagnosis.—Shells small to large; whorls typically 

depressed, may be globose, rarely elongate; sculpture 

with distinct, closely spaced costellae. Umbilicus ex- 

tremely narrow and slit-like or closed. Outer lip may 

be weakly crenulated. 

Remarks.—Sinum is known from the Upper Creta- 

ceous. It is primarily tropical in distribution. 

Sinum taylori, new species 

Plate 13, figures 3—4 

Description.—Protoconch of two and a half to two 
and three-quarter smooth, erect whorls. Adult sculp- 
ture starts at an oblique angle, the line defining the 
transition being practically tangential to the suture of 
the preceding whorl. Sculpture of numerous longitu- 
dinal spiral flat-topped striae and wide interstices and 
sometimes one to two microscopic intermediate 
threads. Collabral sculpture of microscopic but distinct 
rounded spiral threads, sometimes crowded, the 

threads overriding the longitidinal striae, the two sets 

together forming a reticulated pattern. Aperture ovate, 

callus thin and reflected over the upper part of the 

umbilicus. 

Remarks.—On the basis of the degree of flattening 

of the shell, the Eocene species of Sinum from the Gulf 

coastal plain can be arranged in the following se- 

quence: S. fiski LeBlank, 1942, S. bilix (Conrad, 

1833c), S. declive (Conrad, 1833b), and S. arctatum 

(Conrad, 1833b); S. fiski is from the Wilcox Group, 
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the other three range from Ше Middle to Ше Upper 

Claiborne Within the above sequence both Sinum tay- 

lori and Sinum moveum (described next) would be 

placed between S. declive and S. arctatum, being how- 

ever closer to 5. declive. The sculpture of 5. taylori is 

quite distinct, with its sharp raised lines and almost no 

intermediate striae in the interstices, 5. declive has that 

arrangement almost reversed in having fine impressed 

lines and many intermediate striae. Both Reklaw spe- 

cies are additionally characterized by the near tangen- 

tial transitional line separating the juvenile from adult 

shell. A similar pattern of sharp raised lines is also 

seen in S. arctatum. 

Etymology.—Referring to the type locality, Joe Tay- 

lor Branch. 
Туре information.—Holotype: PRI 30363; para- 

types: PRI 30364-30366. Type locality: locality 20. 

Material examined.—18 specimens, the largest 6.7 

mm length, 7.0 mm height. 

Sinum moveum, new species 

Plate 13, figures 1-2 

Description.—Shell elongate, oval, protoconch of 

three smooth erect rounded whorls, nucleus minute. 

Last protoconch whorl and first quarter adult whorl 

slightly depressed within the final body whorl. Suture 

deeply impressed. Adult stage of one and a quarter to 

one and a half whorls, surface granular, sculpture of 

close-set spiral striae and finer intermediate threads 

that appear wrinkled due to periodic lateral offsets at 

larger lines of growth. The effect is that the shell ap- 

pears to possess curved longitudinal striations when 

viewed from some distance. Aperture obliquely ovate 

with a callus reflected and covering the right hand 

edge of the large ovate umbilicus. 

Remarks.—Very similar in shape to Sinum declive 
(Conrad, 1833b) although the sculpture in that species 
consists of broader bands and the umbilicus is sublun- 
ate. From the shape alone 5. moveum is additionally 
distinguished by possessing a broad shoulder carina- 
tion, and another anterior to that on the body whorl. 
The juvenile to adult transition is intermediate in form 

to that in S. declive and S. taylori. 

Etymology.—The name moveum (Latin, movement), 

refers to the wavy character of the spiral striae. 

Type information.—Holotype: PRI 30367; paratype: 

PRI 30368. Type locality: locality 20. 

Material examined.—19 specimens, the largest un- 

crushed specimen, 8.2 mm width, 8.1 mm height. 

Superfamily TONNOIDEA Suter, 1913, р. 313 

Family CASSIDAE Swainson, 1840, p. 89 

Genus GALEODEA Link, 1806, p. 113 

Type species.—Buccinum echinophorum Linnaeus, 

1758, by monotypy. Recent in the Atlantic and Med- 
iterranean. 

Diagnosis.—Shell thin, with a moderately elevated 

spire, appressed suture and uniform spiral sculpture; 

sometimes more or less nodulous on the prominent 

spiral keels; with a conspicuous periostracum; the out- 

er lip reflected and more or less transversely lirate, 

with a tendency to a more prominent denticle near the 

posterior angle and at the proximal end of the canal; 

inner lip with a broad callus, smooth or obscurely lir- 

ate, with margin more or less free in the adult; canal 

elongate and recurved, with just a trace of a siphonal 

fasciole; operculum subovate with the nucleus eccen- 

tric. 

Remarks.—Galeodea is known from the Eocene 01- 

wards, recent in the Mediterranean. 

Subgenus MAMBRINA Gardner, 1939, p. 23 

Type species.—Type species.—Cassidaria plano 

tecta, Meyer and Aldrich, 1886, by original designa 

tion. Cook Mountain Formation of Newton, Mississippi: 

Diagnosis.—Shell medium in size to large. Proto- 

conch naticoid, early whorls offset from the vertical 

axis by about 15°. Spire flat to moderately coleocon- 

oidal, later whorls often encroaching over the earlier 
ones. Body whorl bicarinate, “Бох-ИКе”, the area be- 

tween the carinae flat to concave, the carinae outline 

by noded spirals, the remaining spiral sculpture usually 

fine and simple, only one varix and that a terminal one 

Outer lip thickened, with a strong tooth anteriorly, and 

usually dentate along its entire length. Callus shiel 

broad, flaring, detached below the lower keel; anterior 

canal, long, slender, produced in the plane of the ap” 

erture, but not in the axis of body and spire. 

Remarks.—There is some confusion regarding the 

subgenera Mambrina and Gomphopages, Gardner des- 

ignated Cassidaria planotecta Meyer and Aldrich: 

1886 as type of Mambrina and included three species 

in the subgenus: G. (M.) koureos Gardner, 1939, G. 

(M.) sp. from the Wilcox Group of Mexico, and the 
type G. (M.) planotecta (Meyer and Aldrich, 1886). I? 
the same publication she also defined subgenus 097" 

phopages with Galeodea (G?) millsapsi Sullivan an 

Gardner as the type. She first states the subgenus ie 

only known from the holotype, but then on the next 
page questionably includes G. (G?) millsapsi in the 

same taxon. Three primary characters are used to char 

acterize Gomphopages: the heavy chalky texture’ 

shell, the long slender anterior canal, and the prom” 

nent shoulder tubercles that are flattened in the pla" 

of Ше axis and connected by low axial riblets 10 the 

basal series of nodes. On examination of the holotyP® 

it only appears as if the shell has a chalky texture, the 

texture probably due to weathering and damage duri” 

preparation; the shell was encased in a hard matrix ай 

shows indications of having been badly prepared W! 
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hammer and chisel. The long anterior canal, and flat- 
tened shoulder tubercles are features of both the Mam- 
brina and Gomphopages sections and so cannot be 
Used in separation of the two. Specimens that can be 
assigned to G. turneri from the Weches Formation near 
Nacogdoches show a variable development of the axial 
tiblets, some possess them weakly and others not at 
all. On balance then, the only consistent feature sep- 
arating Gomphopages from Mambrina is the heavy 
Shell and that also appears to be dependent on age, 
older larger specimens are generally heavier shelled. I 
believe, therefore, that Gomphopages is a synonym of 
Mambrina, Mambrina having page priority in Gard- 
ner’s publication. Unfortunately Gardner’s assignment 
of G. koureos, followed by MacNeil in MacNeil and 
Ockery, 1984, and the similar species from Mexico 

to Mambrina, is also in error. G. koureos and Galeo- 
dea dubia (Aldrich, 1885), which ranges from the 
atchetigbee Formation to Ше Weches Formation, 

Clearly form а separate group which is characterized 
Y a rounded body whorl with two to four spiral rows 

ОГ nodes; а higher, often stepped spire; shows по sign 
ofa long anterior canal; and often possesses more than 
‘san varix. Over 60 specimens of G. dubia were ex- 
‘mined from the Weches Formation and not one 
Showed any indication of a long anterior canal. Two 
Ocene European species which also appear to belong 

to this latter group are Galeodea coronata (Deshayes, 
E» and “Cassis” striata J. Sowerby, 1812. As not- 
Ч y Palmer (1937, p. 253), G. D. Harris identified 

(тела of Ше Sabine species Galeodea dubia (А!- 
E 1885) from the Weches of Burleson Bluff, a 
ep that would include the Reklaw era. I have ver- 
is the occurrence at Burleson Bluff and the same or 

Cry similar species is common in Weches strata near 
acogdoches; no example of this species or anything 
E" has been discovered in the Reklaw deposits and 

‚ My case this species has little similarity to the ones 
'Scussed above. 

si 

Galeodea (Mambrina) turneri Gardner, 1939 
Plate 14, figures 6-7 

Gale 
E (Gomphopages) turneri Gardner, 1939, p. 25, pl. 8, figs. 

> 

Ema description.—''Shell of usual dimensions 
apex 4 group, unusually heavy. Spire very low, the 
Prio -— Á! rising above the reverted lip at the pos- 

T extremity of the aperture. Body whorl widely 
ее, deeply serrate at Ше periphery and serrate 
EC deeply at the second carina which outlines the 

sh ОЁ the body. Inner lateral margin deeply and 
“tply constricted at the base of the body, the outer 

argin scarcely at all. Anterior canal horizontally 

compressed and turned sharply to the left and back- 

ward. A single nuclear whorl preserved. Four rapidly 

enlarging postnuclear whorls, the incised suture fol- 

lowing the periphery and on the last whorl crenulated 

by the coronal spines. Entire surface spirally lirate, the 

lirae tending to alternate in strength and running about 
five primaries to each of the whorls of the spire and 
the shoulder of the body, finer and less regular upon 
the medial portion of the body, coarser toward the an- 

terior fasciole. Axial sculpture developed only upon 
the final whorls. Peripheral spines very strong, later- 
ally compressed, nine on the unique type, one of the 
nine partly concealed by the reverted outer lip; series 
at the base of the body less prominent, more conical 
than those on the periphery but in line with them. In- 
cremental sculpture relatively strong, retractive upon 

the shoulder. Aperture narrow, obliquely lenticular, 

bent towards the apex and obtusely angulated poste- 

riorly, obscurely angulated also at the periphery, com- 

pressed anteriorly into a slot-like opening. Apertural 

opening entirely surrounded by heavily callused mar- 

gins. Outer lip very much thickened and reverted, with 

a suggestion of a Cassis-like flattening and, at the 

opening to the anterior canal, a suggestion of a con- 

striction such as that upon Strombus for the extrusion 

of the eye stalks; reverted lip continuous around the 

posterior commissure, encroaching slightly on the pre- 

ceding whorl and spread widely and heavily over the 

body whorl, but free from it between the base of the 

body and the anterior fasciole. Fasciole conspicuously 

wide and conspicuously compressed, oblique to the 

axis of the shell. Dimensions of holotype: Height, 43.0 

millimetres; greatest diameter, 38.0 millimetres; di- 

ameter at right angles to the greatest diameter, 32.0 

millimetres.” (Gardner, 1939, p. 25) 

Remarks.—Gardner’s description of this species is 
very good but as she only had one worn specimen 
some additional remarks can be made. The protoconch 
is large and consists of three smooth rounded whorls; 
the nucleus is expanded and flattened; the protoconch 
and first half teleoconch whorl are offset by an angle 
of about 15° from the shell axis. Teleoconch whorls 
start with eight or nine spiral lines that after the first 
half whorl become crenulated; suture margined by a 

slightly concave ramp, the ramp delimited by two 

slightly stronger crenulated lines, the upper duplex, 

and a weaker medial one. The type has nine peripheral 

flattened spines but the number varies between seven 

and 12 with nine the most common number on large 

specimens. The very fine Reklaw specimen figured has 

a beautifully polished, almost glazed surface, the body 

whorl with effervescent spiral sculpture and prominent 

growth lines. Larger specimens often show irregular 

labial rugae which with increasing age migrate from 
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within the aperture and thus become visible. Juvenile 

specimens of G. (G.) turneri are very difficult to dis- 

tinguish from juvenile specimens of the cassid Phal- 

ium (Semicassis) reklawensis n.sp., their separation 

will be discussed further under that latter species’ sec- 

tion. The number of large complete and fragmentary 

specimens of G. (G.) turneri shows this to have been 

one of the commonest large gastropods in the Reklaw 

seas; it is surprising only one specimen of this im- 

pressive species has previously been discovered. 

Type information.—Holotype: USNM 495184. Type 

locality: USGS Sta. 13808, bend of Colorado River, 

4.8 km (=3 miles) above old Burleson ferry. The exact 

location has been lost but from the description it ap- 

pears to also be locality 8 (TBEG 11-T-72) which is 

in the Reklaw Formation, and not the Weches as given 

by Gardner. Figured Reklaw specimen from location 14. 

Material examined.—The type, an additional six rel- 

atively complete individuals and 15 partial specimens. 

The largest, PRI 33125, that is figured is 63.5 mm 

length, 31.8 mm maximum diameter. 

Genus PHALIUM Link, 1806, p. 112 

Type species.—Buccinum glauca Linnaeus, 1758, 

by subsequent designation (Dall, 1909b, p. 62). Recent 

in the Indo-Pacific. 

Diagnosis.—Shell medium in size; spire acuminate; 

last whorl well-rounded. Both the false and true um- 

bilicus usually open. Parietal shield anteriorly well- 

developed; outer lip thick and with one row of denti- 

cles which may be produced into spines at the lower 

end. 

Range.—The Cassidae are known from the Eocene 

onwards, and are carnivorous. Their main prey is re- 
ported to be sea urchins. The group is found predom- 
inantly in warmer waters although a few live in cooler 
latitudes. 

Subgenus SEMICASSIS Morch, 1852, p. 112 

Type species.—Cassis bisulcata Schubert and Wag- 
ner, 1829, by subsequent designation (Harris, С. Е, 

1897, p. 198). East Africa to the Marshall Islands and 

Japan to Australia. 

Diagnosis.—Shells somewhat globular, rarely with 

varices on the spire; outer surface usually with nu- 

merous spiral threads or incised lines. Columella 

shield finely wrinkled. Outer lip with fine denticles; 

base of outer lip smooth. Siphonal fasciole is rounded, 

showing a few longitudinal lines adaperturally. 

Phalium (Semicassis) reklawensis, new species 

Plate 13, figures 7-8 

Description.—Shell small to medium sized, proto- 
conch of three and a half smooth globular whorls, the 

first minute and flattened. Adult sculpture begins 

sharply with six to nine spiral revolving lines and 

equal sized longitudinal ribs that become obsolete after 

one whorl. Spire whorls shouldered, with one large 

spiral line on the carina and another large one below. 

In older specimens the ribs on and below the carina 

develop many small pointed nodes.The interstitial area 

between the spiral lines usually with one to three, 

sometimes many interstitial threads. Over the later 

whorls the sculpture consists of thick revolving ribs; 

rarely with smaller lines, the interstitial spaces with 

spiral threads; the whole crossed by numerous close- 

set striae, the intersections of the two being slightly 

nodular. Outer lip prominently thickened, the edge 

sharp, and with 11 to 12 small linear teeth and one 

larger one underneath the suture at the posterior end. 

Columellar shield with large wrinkles, regular above: 

irregular below and within the lower portion of the 

aperture. Small umbilicus present but covered by the 

columellar shield. Siphonal fasciole longitudinally 

threaded. Larger specimens have the body whorl 

slightly bicarinate, the lower carina defined by a thick- 

ened, sometimes nodular line. 

Remarks.—Over 40 complete juvenile and near 

adult specimens show this to be a relatively common 

species in the Reklaw. One large fragment indicates 

the species reached perhaps 30 mm in length, indicat 

ing that all complete specimens may be to some extent 

juvenile. The early whorls of this species are quite 

difficult to separate from Galeodea (Gomphopages) 

turneri Gardner, 1939; without the protoconch one 

could note С. (5.) reklawensis has spiral lines of dif- 

fering strengths, sharper longitudinal ribbing, ай 

beading at their intersections with the spiral sculpture 

A specimen from St. Maurice, Louisiana in the Acad- 

emy of Natural Sciences in Philadelphia labelled Gal- 
eodea planotecta (missing the outer lip) has similar 
but not quite so coarse an ornamentation and no lon 

gitudinal ribbing on the spire. Large fragments of the 

body whorl of this species show mature individuals 
becoming bicarinate, and then tricarinate in shape. The 

absence of varices on the spire, the wrinkled columel- 

lar shield and the longitudinally threaded siphonal fas- 
стоје place the species in Semicassis. The earliest 82 
icassis so far reported is from the Oligocene of Of 

gon, Washington, and the Indo-Pacific region. 

Cook Mountain Formation species Phalium brevico% 
tatum (Conrad, 1834) is easily separated from Р. (> 
reklawensis by its more elongate shape and or namen 

tation of flat spiral ribbons and incised grooves. ^. 

Weches formation furnishes a Phalium sp. with СО. 
acters midway between the Cook Mountain and Re 

law species. A species with a similar sculpture: > 

somewhat less related is Phalium (Semicassis) сйе 
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tura (Conrad, 1848b), from the Lower Oligocene, 

Vicksburg Group. This species is more elongated, has 
а very weak shoulder, a rounded outer lip, and pos- 
Sesses a deep, strongly bent back, anterior notch rather 
than the short, almost unnotched, canal seen in P. (S.) 
reklawensis. 
Etymology.—Noting the Reklaw Formation where 

the Species occurs. 

Type information.—Holotype: PRI 30373. Type lo- 
ae locality 8. Paratype: UT-TMM 3581, locality 

Material examined.—40 specimens, the largest of 
Which (the holotype) is 20 mm in length. 

Family FICIDAE Meek, 1864, p. 32 

Genus FICOPSIS Conrad, 1866b, p. 100 

Type species.—Hemifusus remondii Gabb, 1864, by 
Subsequent designation (Stewart, 1927, p. 375). Mar- 
"nez Eocene of California. 
Diagnosis.—Shell more or less inflated, with a low 

‘pire and a long beak; sculpture usually cancellate or 
With crenulated spirals; aperture elongate with a long 
And twisted siphonal canal. 
Remarks.—This genus is restricted to the Eocene of 
"rope and North America. 

Ficopsis nucleoides, new species 
Plate 14, figures 3—5 

Description.—Shell small, whorls six, protoconch 
Ep of three and a quarter to three and a half 

Ooth whorls of which the last quarter to one-half 
Whorl may show faint curving irregular striae on the 
: apical half. The first half whorl is in line with the 
= axis while the rest of the protoconch is at an acute 
Ns е of 20? to 30°. The adult sculpture consists of a 
B. ne ornament of longitudinal and spiral lirae, the 

al lines crossing over the longitudinal ones. On the 
ча the longitudinal lirae are weaker and the spiral 

5 alternate in size. Generally one varix occurs оп 
e first adult whorl, and in older specimens also on 
© body whorl. The body whorl is bicarinate with four 

ELS cn spirat lines on the shoulder which tend to 
. hate in size. Labrum sharp and in some specimens 
'ckened within. 

— ro longitudinal costae on several spec- 
$ are so prominent that they could almost be re- 

arded as costae. The medial carination of the body 
e 15 another relatively variable character, strong in 
Speci Specimens and almost obsolete in others. The 
ines es combines the larger nucleus, greater number of 
ko m the shoulder and the carinate body whorl of 

Psis penita (Conrad, 18332) that ranges from the 
“ches Formation to the Gosport Sand Formation, Wit я i h the obtuse apex, varices and the tendency to form 

th 

longitudinal folds of Ficopsis texana (Harris, 1895a), 
known from the Cook Mountain Formation of Texas 
and the McBean Formation of South Carolina; it is 
probably ancestral to both. The larger flattened pro- 
toconch is the primary character differentiating these 
specimens from F. penita and Е. texana. 

Etymology.—The specific name nucleoides (Latin, 
nucleus) refers to the large inflated nucleus. 

Type information.—Cotypes: PRI 30374-30375; 
paratypes: PRI 30376, 30377. Type locality: locality 
20. 

Material examined.—109 specimens, the largest 
complete one: 10.2 mm length, 5.1 mm width. 

Suborder PTENOGLOSSA Gray, 18535, p. 129 

Superfamily TRIPHOROIDEA Gray, 
1847a, p. 154? 

Family CERITHIOPSIDAE H. and A. Adams, 
1853, p. 239 

Subfamily CERITHIOPSIINAE H. and A. Adams, 

1993, Босну 

Genus CERITHIOPSIS Forbes and Hanley, 

1851, p. 364 

Type species.—Murex tubercularis Montague, 1803, 

by monotypy. Recent in European Seas. 

Diagnosis.—Shell small, slender, turrited, proto- 

conch whorls smooth, axially ribbed, longitudinally 

lirate or a combination of the above. Adult whorls or- 

namented with tuberculated or beaded spiral cords. 

Aperture oval or rounded rectangular in shape, colu- 

mella short, slightly twisted. 

Remarks.—The genus is known from the Upper 
Cretaceous to Recent. The animals are all marine and 
reported to feed on sponges. 

Subgenus CERITHIOPSINA Bartsch, 1911, p. 328 

Type species.—Cerithiopsis (Cerithiopsis) necropol- 
itana Bartsch, 1911, by original designation. Pleisto- 
cene of the San Pedro Group, Deadmans Island, Cal- 
ifornia. 

Diagnosis.—Differs from Cerithiopsis s.s. by hav- 
ing the initial portion of the protoconch whorls smooth 
and the final portion axially ribbed. 

Remarks.—The subgenus ranges from the Eocene 

to Plio-Pleistocene. 

Cerithiopsis (Cerithiopsina?) sp. 

Plate 12, figures 8-9 

Description.—Shell very small, slender, of nine 

whorls. Protoconch “Gemmula like”, of five whorls, 

? Nomen transl. Kosuge, 1966. 

0 Nomen transl. (ex subfamily Adams, H. and Adams, А, 1853, 

p. 223, not 1854 of authors). 



64 BULLETIN 352 

the tip partially immersed; the first whorl smooth and 

the remaining ones with increasingly protractive ri- 

blets. Transition to teleoconch sharp and angular. Adult 

whorls with concave ramp and three spiral lines on the 

ramp, the lines crossing over sharp longitudinal folds 

that die out before reaching the suture. Body whorl 

with six spiral lines, the fourth from the suture the 

largest and the anterior two the weakest. Outer lip 

sharp, aperture oval, columella slightly thickened. No 

anterior canal or spout. 

Remarks.—It is conceivable this small shell is the 

juvenile of Bittium ridgei n. sp., due to some similarity 

in the early whorls, but the present collections of B. 

ridgei show so little variation that this seems unlikely. 

Were the protoconch absent there might be little hes- 

itation in assigning the specimen to Bittium s.l., but 

the multiwhorled ornamented protoconch precludes 

that. A monotypic recent genus with similar sculpture 

is Eumetula Thiele, 1912, from the Antarctic; this ge- 

nus has a thickly ribbed protoconch whorl, a similar 

whorl profile and similar teleoconch sculpture with 

two spiral lines. Another species in which the teleo- 

conch sculpture is markedly similar is Cerithiella der- 

tobcarinata Sacco, 1895, from the Miocene (Tortoni- 

an) of Italy, of which the protoconch is unknown. 

Figured specimen: PRI 30378, from locality 4. 

Material examined.—One specimen 2.0 mm in 

length. 

Superfamily JANTHINOIDEA Lamarck, 

1812, p. 204 

Family EPITONIIDAE Suter, 1913, р. 318" 

Genus AMAEA Н. and A. Adams, 1853, p. 22312 

Type species.—Scalaris magnifica Sowerby, 1844a, 

by subsequent designation (de Boury, 1909, p. 258). 

Recent from the Pacific Coast of Japan. 

Diagnosis.—Shell high, thin, shining; whorls inflat- 

ed, with numerous longitudinal and spiral lines or 

threads, sometimes with a few thin irregular varices; 

basal disc defined by a prominent line; aperture ovate 

to quadrate. 

Remarks.—The genus is known from the Creta- 

ceous to Recent. 

!! Many authors incorrectly ascribe the family name Epitoniidae 

to Berry (1910), probably a mistake for de Boury (1910). In that 

paper de Boury does discuss Dall's use of the genus Epitonium 

instead of Scala in connection with the validity of the Bolton cata- 

logue, but was not in favour of using it. Dall apparently first uses 

the genus Epitonium instead of Scala in Dall (1909b, p. 52), after a 

discussion some years earlier (Dall, 1889b, pp. 315-317). The first 

author to actually use the family name Epitoniidae seems to be Suter 

(1913). 

? Nomen transl. (ex family Adams, H. and Adams, A, 1853, not 

1854 of authors). 

Subgenus SCALINA Conrad, 1865a, p. 27 

Type species.—Scalaria staminea Conrad, 1860, by 

subsequent designation (Palmer, 1937, p. 102). Eo- 

cene, Gosport Sand Formation of Alabama. 

Diagnosis.—Whorls regularly rounded; whorls re- 

ticulated with axial costae and spiral ridges, the axials 

finer and less crowded together than the spirals, the 

interstices of the spirals with fine linear grooves. Basal 

disc conspicuous and with fine cancellate ornament. 

Remarks.—Modern representatives live in deep wa- 

ter. The genus ranges from the Eocene to Recent. 

Amaea (Scalina) macula, new species 

Plate 12, figures 1-2 

Description.—Shell high, turrited, with at least three 

smooth and rounded nuclear whorls. Adult whorls 

covered with numerous lamellose costae which cross 

over six to seven broad, rounded spiral lines, curve 

forward and become almost tangential at the posterior 

suture, and then finally disappear beneath the preced- 

ing whorl. Whorls slightly shouldered, the shoulder 

free of spiral lines. Basal disc present and margined 

by a strong nodular revolving cord, the nodules ap- 

pearing where the ribs cross over the cord. The ribs 

continue to the obscure fasciole as rounded lamella® 

where they then bunch up and become a fringe at the 

peristome. Aperture oval with the lower margin slight 

ly reflected; outer lip not thickened. The body whorl 

of a complete specimen with 38 ribs, a larger broke? 

specimen with 48 ribs on the body whorl. 

Remarks.—The bent axial ribs, spiral sculpture, lack 

of varices and the basal disc with the close-set spit? 

and radial lines place this species in Scalina. The clos 

est species is Атаеа (Scalina) staminea (Сопгао 

1860) from Ше Gosport Sand Formation, that species 

has a similar rounded whorl profile, axial ribs wh! 

meet the posterior suture at an acute angle, and a wea 

cord margining the basal disc, the disc itself being ? й 

most smooth. More distantly related аге Amaea (Scar 

ina) trapaquara (Harris, 1895a) and Amaea (сайта 

trapaquara engonata (Harris, 1895а) from the Соб 

Mountain and Weches formations respectively; thes? 

two species have a fairly prominent concave upp? 

whorl profile, axial ribs that meet the suture almost " 

right angles, and no cord margining the basal dis“ 

Perhaps the commonest species of Epitoniidae fro 

the Gulf Coast Eocene is Cirsotrema (Соғопіѕсай 

nassulum (Conrad, 1833a), to which it bears а gener’ 

although superficial resemblance; that species has ? 

most no macro spiral sculpture. 

Etymology.—the name macula (Latin, mesh), 

to the pattern generated by the equally sized spiral an 

longitudinal lines. 

refer’ 
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Type information.—Holotype: PRI 30350; paratype: 

PRI 30351. Type locality: locality 20. 
Material examined.—79 specimens, the largest 

complete 12.0 mm in length. 

Subgenus FORATISCALA de Boury, 1887a, p. 28 

Type species.—Scalaria cerithiformis Watelet, 1853, 

by original designation. Eocene (Cuisian) of Hérouval, 
France, 

Diagnosis.—Shell small, narrow and thin-shelled. 
Whorls inflated, with deeply impressed sutures, orna- 
mented with longitudinal lamellar ribs and revolving 
axial lines of similar strength. Basal disc present, sep- 
arated from the body whorl and the wide umbilicus by 

Dr cords. Aperture oblique, not entire, outer lip 
in, 

Remarks.—The presence of the umbilicus distin- 
Suishes this taxon from other similar ones. The genus 
18 known from the Paleocene to Eocene. 

Amaea (Foratiscala) texana, new species 

Plate 12, figures 3-4 

Description.—Shell small, whorls at least eight, tip 
9f spire worn. Whorls rounded, very slightly shoul- 
dered and ornamented by five spiral lines and numer- 
9us longitudinal lines, the shoulder free of spiral lines. 
asal disc present, margined by a strong cord, the disc 

With weak spiral lines and weaker longitudinal ones, 
these are the continuation of the longitudinal lines or- 
Namenting the whorls and continue into the umbilical 
E as fine lamellae. The posterior part of the umbil- 
the, with a thin covering of callus that spreads over 

upper part of the basal disc. 
Remarks.—Even though this specimen is a little 

> it appears to be closely related to Amaea (Scal- 
EM macula from the Reklaw Formation. A. (F.) tex- 

M has the same number of spiral lines, a similar 

p profile with only a slightly more prominent 
is ^ der, and stronger spiral than longitudinal lines. It 

"те character of the basal disc, however, where the 

ee are greater, in A. (S.) macula the longitu- 
he lines end in a “frill” against the columella 

Teas here they run into the umbilicus without 
Bing up. The similarity of the spire to A. (5.) тас- 

b p. be taken as variation within a species living 

in E ferent environments, as А. (S.) macula is found 

; clay/shale (lagoonal) matrix while А. (F.) texana 

E collected from an indurated sandstone/ironstone 

à x which is taken as representing clearer waters and 

ar-shore higher energy environment. Species of the 

ns Foratiscala are relatively rare; Cossmann 

1зваго (1910-1913, pl. 8), list four species from 

© Paris Basin Tertiary ranging from the Cuisian to 

© Bartonian. Wenz (1944) notes Recent species in 

the Indo-Pacific. The present species is allied to Amaea 

(Foratiscala) sculptata (Deshayes, 1861), apparently 

from the Cuisian, although this may be a mistake as 

Furon and Soyer (1947) do not include it under the 

Cuisian in their lists. This appears to be the first record 

of this subgenus in the Americas. 

Etymology.—Referring to the discovery in Texas. 

Type information.—Holotype: PRI 30352. Type lo- 

cality: locality 7. 

Material examined.—One specimen, 10.7 mm in 

length, 3.6 mm maximum diameter. 

Genus RUGATISCALA de Boury, 1913, p. 72 

Type species.—Scalaria levesquei de Boury, 1887b, 

by original designation. Eocene (Cuisian) of the Paris 

Basin, France. 

Original diagnosis.—‘‘Testa solida, imperforata, 

eleongoturrita, costis longitudinalibus crassis et fimi- 

culis transversis incrassatis ornati. Sutura mediocriter 

profunda. Anfractibus convexi, costis longitundinali- 

bus crassis funiculis incrassatis impressi et nullo modo 

punctati. Ult anfra. spira minor, disco praditus. Aper- 

tura subrotunda. Peritoma duples. Internum continuum 

crassiusculum, vix prominulum, nitidum. Externum, 

postice interruptum, crassum et altema varice costitu- 

tum." (de Boury, 1913, p. 72) 

Free translation.—Shell solid, not umbilicated; 

whorls inflated with bent axial ribs and (non-punctate) 

spiral lines; suture impressed. Basal disc concave, 

weakly spirally striate. Aperture oval, outer lip duplex, 

apertural varix present. 

Remarks.—The genus ranges from the Eocene to the 

Miocene. 

Rugatiscala cooperi, new species 

Plate 12, figure 6—7 

Description.—Shell small, tip of protoconch miss- 

ing, three finely ribbed whorls remaining, the ribs fee- 

bly arcuate and continuous. Teleoconch with eight and 

a half whorls. Whorls with rounded longitudinal cos- 

tae, 15 on the last whorl, the entire area crossed by 

five low rounded ribs that are larger medially and also 

more pronounced between the costae. Surface with an 

opalescent sheen, not punctate. Basal disc present, 

margined by a flat ribbon and with ten close-set spiral 

lines, the profile slightly concave with feeble radial 

undulations corresponding in position to the costae. 

Aperture ovate, peristome continuous, abaperturally 

duplex and slightly produced; minute umbilical slit 

present. 

Remarks.—This species might be placed in Rudis- 

cala (de Boury, 1909), due to the similarity to Rud- 

iscala harrisi, Palmer, 1937 from the Lower Eocene 

Hatchetigbee Formation, and Rudiscala sessilis (Con- 
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rad, 1833b) from the Gosport Sand Formation; R. har- 

risi has the same number of ribs and the same minute 
crowded spiral sculpture. R. harrisi however, has an 
umbilical chink, lacks any larger spiral lines, and has 
a smooth multi-whorled protoconch quite unlike that 
of R. cooperi. The radically different protoconch in 
itself points at R. cooperi belonging to a different ge- 
nus than R. harrisi and R. sessilis although the gen- 
erally similar teleoconch sculpture is confusing. Coss- 
mann, (1912, p 80) includes Rudiscala under Turris- 

cala de Boury, 1890; Wenz (1940, рр. 792—793) plac- 
es Rudiscala in synonymy with Turriscala and also 
includes Rugatiscala under the latter. Palmer (1937, p. 
108) cites de Boury’s review of Turriscala and Rud- 
iscala where the differences are noted and gives Rud- 
iscala full generic rank. For the same reasons I also 
prefer to give Rugatiscala full generic rank. 

Etymology.—Named in honor of John Cooper of the 
Natural History Museum, London 

Type information.—Holotype: PRI 30353. Type lo- 
cality: locality 4. 

Material examined.—One specimen, 5.4 mm in 

length. 

Rugatiscala? sp. 

Remarks.—One incomplete specimen was found of 
this species. There are seven and one-half remaining 
whorls; the nuclear whorls and half the body whorl are 
missing. The whorls are ornamented with strong, fairly 
sharp-topped axial ribs, 16 on the final whorl, all ov- 
erriden by 17-20 spiral lines, those nearer the suture 
more crowded together. The basal disc is concave, and 
covered with spiral lines the one nearest the periphery 
about twice the size of the others. This species is dis- 
tinguished from Rugatiscala cooperi n. sp. by the more 
numerous spiral lines and axial ribs, and the lack of 
an opalescent surface sheen. A similar species is Rud- 
iscala harrisi Palmer, 1937 from the lower Eocene, 
Hatchetigbee Formation; this species is more elongate, 
has spiral lines of a punctate character, and a slight 
groove in the umbilical region. Two characters that are 
diagnostic of Rugatiscala are the terminal varix on the 
outer lip and the duplex character of the peristome at 
the columella. As both these characters cannot be seen 
due to the damage, the species is only doubtfully re- 
ferred to this genus. 

Type information.—Figured specimen: PRI 33124, 
5.1 mm length. 

Superfamily EULIMOIDEA H. and A. Adams, 
1854, p. 235 

Family EULIMIDAE Troschel, 1853, p. 112 
Genus MELANELLA Bowdich, 1822, paa 

Type species.—Melanella dufresnii Bowdich, 1822, 
by monotypy. Recent in the Indo-Pacific region. 

Diagnosis.—Shell white, polished; last whorl pro- 

duced, inner lip appressed for at least the greater part 

of the attenuated base; shell straight or flexed. 

Remarks.—MacNeil and Dockery (1984), may be 
consulted for a discussion on the validity of Melanella. 

The animals are carnivorous, believed to be always 

associated with echinoderms. The genus ranges from 

the Upper Cretaceous to Recent. 

Melanella minutissima, new species 

Plate 23, figures 20-21 

Description.—Shell minute, whorls six. Protoconch 

of one whorl merging smoothly into the adult whorls. 

First three to four adult whorls moderately convex 
with impressed sutures, thereafter almost flat, with 4 

slight subsutural depression and flat and indistinct su- 

tures. Aperture tear-drop shaped, outer lip thin and раг 

asigmoidal, the maximum width occurring where the 

body whorl begins to curve towards the base. Colu- 

mella slightly twisted and oblique. 

Remarks.—This might be taken as the juvenile of 

the next species but the initial rounded whorls and 

parasigmoidal outer lip will separate the two species: 

The type of outer lip is similar to that exhibited by 

Rissoina d'Orbigny, 1840a, of which a Claibornian 

representative is Rissoina (Leanella) cossmanni (Al 
drich, 1910b). The present species lacks the thickened 

outer lip and channeled sutures of that species. The 

Reklaw species combines characters of both Melanella 

and Leanella Cossmann, 1921, two taxa presently 

placed in different families. The rounded initial whorls 

and the impressed sutures of M. minutissima separate 

it from other Claibornian and Jacksonian species 9 

the genus. 

Etymology.—Noting the minute size of the specie’: 
Type information.—Holotype: PRI 30546; рагагуре“ 

PRI 30547. Туре locality: locality 20. 
Material examined.—Seven specimens, the largest 

1.5 mm length. 

Melanella cf. notata (I. Lea, 1833) 

Plate 23, figures 22-24 

Pasithea notata Y. Lea, 1833, p. 101, pl. 4, fig. 80; H. C. Lea. 1849. 

р. 103; Harris, 1895c, р. 30. 

Cf. Pasithea lugubris Y. Lea, 1833, р. 101, pl. 4, fig. 81; Н. С. Leg 

1849, p. 103; Harris, 1895c, p. 26. 
Pyramis notata (I. Lea). Conrad in Morton, 1834, p. 4. 
Eulima notata (1. Lea). Conrad, 1865a, p. 29; 1866a, p. 14; de Gt 

gorio, 1890, p. 162, pl. 16, fig. 6, copy I. Lea. 2 

Cf. Eulima lugubris (I. Lea). Conrad, 1865a, р. 29; 1866a, P: m 

Meyer, 1887b, p. 54, pl. 3, fig. 8; de Gregorio, 1890, p. 161, P" 
16, Пр. 5а copy Meyer, Пр. 5b copy I. Lea; Cossmann, 1893, P 
24, pl. 4, fig. 3, 1921, p. 193. 

? Turbonilla lugubris (1. Lea). Dall, 1892, p. 255. и 

Not Rissoina notata (1. Lea). Cossmann, 1893, р. 27, pl. 1, 1822 

= Eulima cossmanni Aldrich, 1910. 
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Not Rissoina (Leaella) notata (1. Lea), Cossmann, 1921, BI, pi 
3, figs. 59, 60 — Eulima cossmanni Aldrich, 1910. 

Melanella notata (I. Lea). Palmer, 1937, p. 61, pl. 6, figs. 20, 26— 

30; pl. 79, fig. 1 type; Brann and Kent, 1960, p. 541; Glibert, 
1962b, p. 257. 

Balcis notata (1. Lea). Palmer and Brann, 1966, p. 523; Knight, 
Hodgkinson, Knight, Reid, Lindveit, Lindveit, and Offeman, 
1977. р. 28, 30. 

. Original description. —''Shell subulate, highly pol- 
Ished; substance of the shell rather thick; apex acute; 
Suture very small; whorls eleven, very flat, each one 

being marked with an impressed oblique line of 
growth; mouth small, acutely angular above, about 

9ne-fifth the length of the shell; columella somewhat 

thickened at the base; outer lip somewhat arched, with 
ап obtuse edge." (Lea, 1833, p. 101) 

Remarks.—The species is smaller and slightly slen- 
derer than Melanella notata s.s. from the Gosport Sand 
Formation, but otherwise similar. It shows well the 
'mpressed line of growth on each whorl. Two well- 
Preserved specimens have a glassy lustre and show the 
Sutural area as а light colored band. 

Type information.—Holotype: ANSP 5495. Figured 
eklaw specimen: PRI 33105, from locality 14. 
Material examined.—15 specimens, the largest 

(crushed) 8 mm length. 

Melanella aff. extremis (Aldrich, 1911) 

Plate 23, figure 19 
Eulima extremis Aldrich, 1911, p. 8, pl. 3, fig.4; Palmer and Brann, 

1966, p. 667. 
elanella extremis (Aldrich). Palmer, 1937, p. 65, pl. 6, figs. cf. 8, 9, 
13 Copy Aldrich, cf. 14, 15, cf. 21; Brann and Kent, 1960, p. 540. 

Original description.—“Shell polished; whorls nine 
ОГ ten; suture very shallow showing indistinctly; ap- 
rture elongate; outer Пр slightly sinuous; inner Пр re- 
flected over the lower part of the pillar.” (Aldrich, 

Remarks.—One crushed specimen was obtained of 
4 very slender Melanella with the same shining pol- 
‘Shed surface seen in M. extremis, from the Middle 
Осепе, 

Туре information.-Holotype: USNM 1963 (lost fide 
almer and Brann, 1966, p. 667). Figured specimen: 
RI 30417, 8.2 mm length, from locality 20. 

Order NEOGASTROPODA Wenz, 1938, р. 71" 
Superfamily MURICIOIDEA da Costa, 

1776, p. 224 

Family MURICIDAE da Costa, 1776, p. 224 
Subfamily MURICINAE Rafinesque, 1815, р. 18 
Genus HEXAPLEX Perry, 1811, pl. 8, fig. 4 

ре species. —Murex chichoreum Gmelin, 1791, by 
*equent designation (Iredale, 1915, p. 471). Recent, 

© Philippines. 
13 

Replacement 
name for Stenoglossa 

Bouvier, 
1887. 

Diagnosis.—Shell solid, usually quite large. Spire 
moderate to high, whorls with five or more spinose, 

foliated or knobbly varices and having spiral cords. 
Aperture large and ovate, canal short, recurved and 

partially obscured. 

Remarks.—Hexaplex is similar to Chicoreus Mont- 
fort, 1810, except for the number of varices. Vokes 

(1968 pp. 86-87) gives a discussion particularly ap- 
plicable to Tertiary members of the group. The distri- 
bution is principally tropical and subtropical in extent 
and in depths of 0 to 300 meters. The genus is known 
from the Eocene onward. 

Hexaplex eoa, new species 
Plate 14, figures 8-9 

Description.—Shell small, high spired. Protoconch 
missing in all available specimens. Whorls at least six, 
rounded and with a flat to slightly convex prominent 
ramp; below the ramp with two or three spiral cords, 

the uppermost on the carina and almost effaced except 

on the varix. Body whorl with about 11 large cords 

becoming less prominent on the beak. Between the 

cords the surface shows numerous irregular spiral stri- 

ae, stronger on the ramp, and an occasional interme- 

diate spiral line. Early whorls with eight to nine foli- 

ated spinose varices, later whorls with 10 to 11; the 

tips of the spines strongly retractive. Aperture ellipti- 

cal, outer lip with an open channel extending to a large 

spine; five prominent denticles below the spine, colu- 

mella lip smooth, siphonal canal moderate in length. 

Remarks.—This species belongs to the Claibornian 

group consisting of Hexaplex (Hexaplex) texanus 

Vokes, 1968, Hexaplex (Hexaplex) silvaticus (Palmer, 
1937) and Hexaplex (Hexaplex) vanuxemi (Conrad, 
1834). The present species is closest to the Weches 
species H. (H.) texanus and may be distinguished from 
it by the higher spire, the weaker posterior spiral cord 
and the lack of columella denticles. Both specimens 
are rather worn and were found embedded in extreme- 
ly fossiliferous ironstone boulders occurring at the 
very top of the Marquez Member, the deposition of 
which is presumed to have been a near-shore environ- 
ment. Despite the wear it can be seen that Н. (Н.) eoa 
is more prominently spinose that the other three spe- 
cies. This appears to be the oldest species of Hexaplex 

known within the limits of the genus as defined by 

Vokes, 1968, extending the the limits of the genus into 

the Reklaw. 

Etymology.—The name eoa (Latin, dawn), refers to 

the dawn of the genus. 

Type information.—Holotype: PRI 30381; paratype: 

PRI 30382. Type locality: locality 7. 

Material examined.—Two specimens, the largest 

(the holotype) 15.0 mm in length. 
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Genus PTERYNOTUS Swainson, 

1833, pl. 100 

Type species.—Murex pinnatus Swainson, 1822, by 

subsequent designation (Swainson, 1822 pl. 122). Re- 

cent in the Indo-Pacific. 

Diagnosis.—Small fusiform shells with three 

winged varices, siphonal canal usually open, columella 

lip adherent and smooth, spiral lines usually present. 

Remarks.—Few modern members are known of this 

genus and those usually live in deep water. The group 

existed from the Early Paleocene and was relatively 

common especially in the Tertiary of the London and 

Paris Basins. 

Subgenus PTERYNOTUS s.s. 

Diagnosis.—Outer lip entire and without denticles, 

siphonal canal slender, open and recurved. 

Pterynotus (Pterynotus) cf. stenzeli Vokes, 1970 

Plate 14, figures 11—12 

Pterynotus (Pterynotus) stenzeli Vokes, 1970, p. 8, pl. 1 fig. 5, 1992, 

р. 5, pl. 1, fig. 3; Harasewych and Jensen, 1979, no. 22, p. 3. 

Remarks.—One specimen obtained of this species. 

The shell is unfortunately missing the outer lip, and 

without the presence of labral denticles and an open 

apertural spine cannot definitely be assigned to P. (P.) 

stenzeli; previous varix growth stages, however, show 

indications of the presence of such earlier spines. At 

six and a half whorls and 12.3 mm in length, the shell 

is smaller and slightly shorter than the typical Weches 

form, but this is not considered important enough for 

taxonomic separation. It does also appear that previous 

spines occurred above the carina unlike in P. (P.) sten- 

zeli where they are positioned on the carina; if better 
specimens should validate this fact, the Reklaw forms 
may have to be separated. 

Type information. —Holotype: TBEG 36637. Туре 
locality: TBEG 173-T-19, 6.4 km west of Chireno; hill 
on San Augustine road (Texas Highway 21), Nacog- 
doches County, Texas. Figured Reklaw specimen: PRI 
33126, from locality 4. 

Superfamily BUCCINO!DEA Rafinesque, 
1815, p. 145 

Family COLUMBELLIDAE Swainson, 1840, p. 61 

Genus MITRELLA Risso, 1826, р, 272 

Туре species.—Mitrella marmin Risso, 1826, by 
original designation. Recent in the Mediterranean. 

Diagnosis.—Shell medium-sized, moderately slen- 
der, spire high, pillar slightly constricted. Nucleus slen- 
der, consisting of about one and a half bul ging whorls, 
the first part rather loosely coiled. Aperture relatively 
wide. Anterior canal virtually absent, the outer lip ex- 

tending down to base of aperture without any constric- 

tion. Siphonal notch shallow. Columella slightly bulg- 

ing at base. Inner lip bearing slender denticles. Parietal 

callus thin except at posterior channel. Outer lip some- 

what varicose, bearing a very shallow broad notch neat 

suture, the interior bearing heavy denticles. Sculpture 

limited to weak spiral cords on pillar (Woodring, 1928, 

p. 279), 

Remarks.—Nine species are found in Ше Paleogene 

of the Gulf costal plain. The group expanded greatly 

in Miocene times, with Gardner (1947) noting 22 spe- 

cies in the Alum Bluff Group of Florida. Abbott 

(1974) records 23 species from the Atlantic and Gulf 

coast provinces of the U.S. The genus is widely dis- 

tributed today in warm and shallow waters. 

Subgenus CLINURELLA Sacco, 1890, p. 44 

Type species.—Columbella (Clinurella) scalaris 

Sacco, 1890, by subsequent designation (Palmer, 1937, 

p. 281). Miocene of Italy. 

Diagnosis.—Shell small, turrited, spire high with ай 

acute apex. Spire whorls smooth, straight-sided, some 

times with a subsutural spiral line. Body whorl with а 

few spiral lines on the base. Canal short, wide an 

somewhat off-center. Columella excavated, smooth; la- 

brum crenulated or with short lirae. 

Mitrella (Clinurella) nuttalli, new species 

Plate 14, figures 15—17 

Description.—Apical area of the larger specimens 

somewhat eroded. Juvenile specimens show a high 

conical protoconch of four and three-quarter whorls, 

the first two and one-half smooth, the next one and à 

quarter with close-set longitudinal threads that аге 

bounded at the abapical suture by a spiral thread. Adult 

sculpture begins sharply and consists of smooth, 

straight-sided whorls with two equally sized threads 

below the suture and a groove of the same size above 

the suture. On large specimens the number of revolv- 

ing lines may increase to four by the penultimate 

whorl; the body whorl lirate from the subsutural line 

to the base, the lines alternating in size. Outer Пр Cr 

nate with five to nine lirae. Columella concave aboVe 
sometimes with a swelling on the lower margin; below 
reflected and moderately twisted. ; 

Remarks.—This species has affinities to both Mr 

trella (Clinurella) bucciniformis (Heilprin, 1879) 20 

Mitrella (Columbellopsis) mississippiensis (Meyer an | 

Aldrich, 1886), both from the Upper Claiborne Group 

M. (C.) mississippiensis has a smaller smooth area M^ 

the body whorl, a shorter canal, three tubercles on the 

columella and seven denticles on the labrum (not Ига!“ 

as in M. (C.) пипа); M. (C.) bucciniformis has Т0! 
prominently convex whorls, only one subsutural line 
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On the later spire whorls, a larger smooth area on the 
body whorl and no twist to the canal. The crenate la- 

brum and smooth inner lip place M. (C.) nuttalli in 
Subgenus Clinurella. 

Etymology.—Named in honor of Clive P. Nuttall 
formerly of the Natural History Museum, London. 

Type information.—Holotype: PRI 30383; paratype: 
PRI 30384, a juvenile. Type locality: locality 20. 

Material examined.—18 specimens, the largest: 9.5 
Mm length, 4.7 mm width. 

Mitrella (Clinurella) nuttalli lineata, 
new subspecies 

Plate 14, figures 1—2 

Description.—Shell small, thick shelled, to six and 
three-quarter whorls. Protoconch of three and a half 
Whorls, usually all smooth, sometimes the final eighth 

with widely spaced indistinct riblets. Adult whorls 
Convex, sutures impressed and in the center of a prom- 
ent channel. The whorls of the spire have a sculpture 
ОГ flat-topped spiral bands, the bands wider than the 
interstices, Early whorls with one or two bands below 
Ше suture and by the fifth whorl the number of bands 
has increased to five. The body whorl with 15 main 
Spiral bands, alternating with an equal number of 
Smaller ones, becoming subequal in size towards the 
anterior end. Lines of growth very weak and parasig- 
Moidal. Aperture elongate-elliptical, slightly more than 
half the total length of the shell, notched posteriorly 
and with a straight channel below. Outer lip worn, but 
APparently was thin-edged, labrum with ten strong lir- 
ae Starting some distance behind the outer edge. Col- 
mella excavated above, the margin to the channel 
With a thick deposit of caÌlus and one small denticle 
at the posterior end. Umbilical depression beside the 
Arge siphonal fasciole. 
Remarks.—The different protoconch will separate 

this Subspecies from Mitrella nuttalli immediately, 
Without it the shorter form, thicker shell and more 

evenly lirate sculpture can be used. This species is 

“ose to Mitrella alabamensis (Aldrich, 1895) from the 
un. спейвЬее Formation of Alabama. The Alabama 
"Pecimen is a thinner shelled and slenderer species, has 
“Cnticles on the outer lip, a greater number of revolv- 
18 lines on the spire and a more pronounced curvature 
4 Ше ошег Пр. This specimen has only one swelling 
h the lower end of the parietal area. The specimen 
nes characters of both Mitrella s.s and Astyris 
"а Тће Species of genus Mitrella are generally smooth 

Ent for the base of the last whorl and possesses a 
oth or slightly wrinkled columella, while Astyris 

Possesses a channeled suture and a body whorl equal 
pur of the total length. This species, M. alabamen- 

“ and a so far unnamed species from the Weches 

Formation at Burleson Bluff, Brazos River, Texas, 

form a natural group, and could belong to a new genus 
but without a specimen with an intact protoconch it is 
considered premature to define it here. 

Etymology.—The specific name lineata (Latin, line), 
refers to the very prominent spiral lines over the entire 
surface. 

Type information.—Holotype: PRI 30385. Type lo- 
cality: locality 20. 

Material examined.—21 specimens, the largest (the 
holotype), 13.0 mm length, 6.4 mm width. 

Genus METULA H. and A. Adams, 1853, p. 84 

Type species.—Buccinum metula Hinds, 1845 (cited 
by Н. and A. Adams as Merula hindsii) by tautonoray. 
Recent, Pacific coast of Panama. 

Diagnosis.—“‘Shell medium-sized, moderately slen- 
der to very slender, whorls not or only slightly con- 
stricted at suture, body whorl very long. Nucleus stout, 
consisting of almost two smooth whorls. Aperture very 
long, narrow, elliptical, tapering to an acute angle at 

the posterior end, constricted at anterior end to form a 

short, wide, slightly recurved, moderately emarginate 
canal. Siphonal fasciole low. Edge of inner lip forming 

a definite edge along pillar and parietal wall. Outer lip 
varicose, its inner edge bearing broad denticles that 

may be extended into short lirations." (Woodring, 

1925, D. 285) 

Remarks.—Metula s.s. is known from the Oligocene 

to Recent. Woodring (1928), believed the Lower Eo- 

cene Metula sylvaerupis Harris, 1899 deserved sub- 

generic rank under Daphnobela Palmer (1937), and 
Palmer and Brann (1966) do not follow Woodring's 

suggestion, and keep the Eocene species from North 
America under Metula s.s. 

Metula elongatoides, new species 
Plate 15, figures 3-4 

Description.—Shell small, very elongate, whorls 
eight and one-half, protoconch of three and a half 
whorls, the first two and a half smooth and conical, 

the final one almost cylindrical, smooth except for a 
final quarter turn of fine arcuate riblets that gradually 
increase in strength. Sutures impressed; whorls orna- 
mented with numerous spiral lines, flatter on the lower 

half of the whorl, nodular on the upper half where 

crossed by growth lines. On later whorls a few spiral 

lines on the upper half of the whorl increase moder- 

ately in strength, the one margining the suture devel- 

oping a duplex character. Very occasional weak vari- 

ces sometimes present. Aperture and canal together a 

little less than one-third the total length of the shell; 

outer lip smooth, finely lirate within, not continuing 
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into the interior; columella straight, smooth, anterior 

canal short, bent to the left and weakly emarginate. 

Remarks.—The protoconch places this species in 

Metula; it is the most elongate of all the Metula spe- 

cies known to me. In outline it is certainly closer to 

Parvisipho Cossmann, 1889, of which a few species 

are known from the Eocene of the Paris Basin. 

Etymology.—Noting the extremely elongate form of 

this species. 

Type information.—Holotype: PRI 30292; paratype: 

PRI 30293. Type locality: locality 4. 

Material examined.—Eight specimens, the largest 

(the holotype) 12.9 mm long. 

Superfamily CYMATIOIDEA Thiele, 1925, p. 90 

Family COLUMBRARIIDAE Dall, 1909a, p. 213 

Subfamily COLUMBRARIINAE Dall, 

1909a, p. 213 

Genus PSEUDOMETULA, new genus 

Type species.—Metula gracilis Johnson, 1899, no. 

7005 ANSP, herein. Middle Eocene, Cook Mountain 

Formation of Texas. 

Diagnosis.—Elongate, finely cancellate Metula-like 

shells with varices usually a constant angular distance 

apart. Protoconch smooth, conical. The suture and var- 

ix encroaching onto the previous whorl. Callus plate 

absent in juvenile specimens, weakly developed in the 

adult. Outer lip weakly dentate or lirate. Anterior notch 

shallow. 

Remarks.—The genus Metula H. and A. Adams, 

1853 as known in the Americas includes two disparate 

groups of species. On the one hand there are the shells 

exemplified by the Recent Metula amosi Vanetta, 

1913, Metula metula (Hinds, 1845), and similar fossil 

species such as Metula gabbi Brown and Pilsbry, 

1911, from the Miocene Gatun Formation of Panama, 
and Metula fastidiosa Casey, 1903, from the Oligocene 
Red Bluff Formation. These species are long and ovate 

in shape, evenly cancellate, with a varicose outer lip 
and denticles on the inner edge; varices except for a 
possible terminal one are absent. The genus Metula 

has generally been placed in the Buccinidae although 
Woodring (1928, p. 287) notes it may belong in the 

Columbellidae. Woodring (1928, pp. 286-287) also 
believed that the American Eocene Metula species 
should receive subgeneric rank as the whorls of those 

species have a different shape, a less recurved and less 
deeply emarginate canal; he suggested that Daphno- 
bela Cossmann, 1896b was available. In the Eocene 
through Oligocene there is a related group of species 
represented by Metula sylvaerupis Harris, 1899, Me- 
tula brazosensis Johnson, 1899, and Metula gracilis 

Johnson, 1899; these latter species are shorter, have 

regularly spaced varices that encroach on the preced- 

ing whorl, a columellar plate in the adult and a short 

canal. Woodring’s suggestion to assign these latter spe- 

cies to Daphnobela is ill-advised; the type is the En- 

glish Bartonian species Metula junceum (Solander, 

1766, non: J. Sowerby, 1822); this species has a blunt 

paucispiral protoconch, a fine, evenly ribbed sculpture 

with occasional growth resting stages, and no varices 

and no denticles or lirae inside the outer lip. Cossmann 

(1896a, p. 93) places Daphnobela in the Pleurotomi- 

dae, whereas most modern authors place it in the Buc- 

cinidae as a subspecies to Metula. Keen's (1971, pP: 

503—504, 509) diagnosis of Columbraria agrees well 

with the characters seen in the three Eocene species, 

M. sylvaerupis, M. brazosensis and M. gracilis and is 

remarkably similar to that of Columbraria (Colum- 

braria) lucasensis Strong and Hertlein, 1937, and Col- 

umbraria (Columbraria) siphonata (Reeve, 1844) con- 

sidering the long intervening time period. The colu- 

mellar plate, such a prominent feature of modern 

members of this group, is usually absent in all but the 

larger Eocene shells but even in modern specimens is 

only fully developed in mature shells. The lack of à 

strong columella plate and the more fragile shell than 

Columbraria s.s is deemed sufficient to define this 

similar genus. 

Pseudometula gradus, new species 

Plate 15, figures 5-6 

Description.—Shell small, fusiform. Protoconch of 

two and a half whorls, the tip inflated and partially 

enrolled, a single whorl of smooth, fine riblets appears 

on the next whorl after which the full cancellate ОГ 

nament develops rapidly. Later whorls moderately 

stepped and ornamented with seven spiral lines, the 

two below the suture larger and wider apart than the 

remaining. The lines cross over numerous ribs, the 10" 

tersections nodular. Body whorl with 26 or 27 spira 

lines, nodular above the midsection and finer and тоге 

closely spaced below. Varices indistinct on early 

whorls, moderate in size on later ones and number 

about one per whorl. Outer lip with terminal vario 

labrum with numerous equally spaced lirae the entire 

length of the inner lip and siphonal canal, the lirae 

continuous. Aperture elongate, canal short, slightly oF 

panded basally and barely notched. 

Remarks.—The closest American species is Metuld 
sylvaerupis Harris, 1899, from the Hatchetigbee Pe 

mation at Woods Bluff, Tombigbee River, Alabama: 

That species has a different protoconch, a straighte" 

canal, short denticles on the outer lip, and a heavier 

labial deposit. 

Etymology.—The specific name gradus (| 
step), refers to the stepped whorls. 

atin 

| 
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Type information. —Holotype: PRI 30388; paratype: 
PRI 30389, a juvenile. Type locality: locality 4. 

Material examined.—30 specimens, three adult, the 
largest 29.9 mm length. 

Family CYMATIIDAE Pilsbry, 1922, p. 356 

Genus DISTORSIO Roeding, 1798, p. 133 

Type species. —Murex anus Linnaeus, 1758, by sub- 
Sequent designation (Gray, 1847a, р. 133). Recent, 
Indo-Pacific, 

Diagnosis.—Shells with distorted, gnarled aper- 
lures; periostracum hairy. Varix on outer lip, aperture 
More or less constricted, with prominent denticles and 
With a moderately long canal, columella shield broad. 
Remarks.—Recent members of this genus inhabit 

the warmer waters of the Pacific, Indian and Western 

Atlantic oceans. The genus is known from the Eocene 
Onward. 

Subgenus PERSONELLA Conrad, 1865а, р. 21 

Туре species.—Distorsio septemdentata Gabb, 
1860, by monotypy. Claibornian Eocene of the United 
States, 

Diagnosis.—Shell size as Distorsio s.s. but with a 
Wider aperture and smaller teeth; columella shield 
Moderately broad. 
Remarks.—The subgenus is restricted to the Eocene 

of North America and Australia. 

Distorsio (Personella) nucleoides, new species 

Plate 15, figures 11-13 

Description.—Protoconch proportionately very 
‚Arge, of four and a half to four and three-quarters 
'nflated whorls, about twice the size of the type of the 
‘Subgenus. Nucleus minute and pointed, first one and a 
alf whorls smooth, then developing widely spaced 
9ngitudinal striae which become close-set by the end 
of the nuclear whorls, and eight to nine fine spiral 
"liae which start after the second whorl. Adult sculp- 
ture begins abruptly and consists of four revolving 
ines and numerous large ribs which form a reticulated 
P'hàment. The interstices have a finer secondary retic- 
ion generated by numerous fine spiral and longi- 
ч nal threads. Each whorl generally has one large 
4х. Ribs obsolete on the lower half of the body 
ОП, canal moderately reflected and strongly twisted. 

“Шег lip thickened within and bearing five to six den- 
cles, the lower three moderate in size, above that a 
E small one and above that the two largest. Labial 

Us with two long denticles on the lower margin of 
© columella and three smaller ones above. The lon- 
\tudinal ribs are visible under the upper part of the 
àrietal callus. 

Remarks.—This extends the known range of the ge- 
nus to the lower part of the Claibornian. The Academy 
of Natural Sciences in Philadelphia has several speci- 
mens from the Reklaw Formation at Black Shoals on 
the Colorado River, Texas, which may be part of the 
lot sent to Heilprin in 1881; all of these specimens 
have a worn protoconch but are referable to this spe- 
cies. The emergence of this genus in America may 
actually have been slightly earlier since Stephenson 
(1953, p. 35) notes a mold referable to a possible Dis- 

torsio in sandstone stratigraphically below the Reklaw 
in northeastern Texas. The Reklaw species can easily 
be distinguished from Distorsio (P.) septemdentata 
Gabb, 1860, by the larger ornate protoconch. Without 
the protoconch one notes that D. (P.) nucleoides is 

slenderer with a spire angle of about 43? and four re- 
volving nodular lines on the spire while D. (P.) sep- 

temdentata is much larger, has a spire angle of about 
48”, three coarse nodular lines on the spire and be- 
comes very much more distorted with age. 

Etymology.—The specific name nucleoides refers to 
the inflated protoconch. 

Type information.—Holotype: PRI 30390; paratype: 

PRI 33109. Type locality: locality 21. 

Material examined.—83 specimens, the largest 8.6 

mm length, 4.5 mm width. 

Family NASSARIIDAE Iredale, 1916, p. 82 

Genus COLWELLIA Nuttall and Cooper, 

1973, p. 208 

Type species.—Colwellia fexuosa Edwards in Low- 
ry, Etheridge and Edwards, 1866, by original desig- 
nation. Upper Eocene, Middle Headon beds, Isle of 
Wight, England. 

Original diagnosis.—‘‘ Agrees with Pseudocominel- 
la except in the following respects: seldom exceeds 20 
mm in height; protoconch of about two and a half 
smooth whorls, small, about 1 mm height, initially 
slightly flattened, first whorl very small; teleoconch 
with spiral and collabral sculpture of varying 
strengths; subsutural platform either poorly developed 
or absent; growth lines of fasciole broadly sinuous as 
in Desorinassa; outer lip often denticulate within." 
(Nuttall and Cooper, 1973, p. 208) 
Remarks.—The genus is restricted to the Middle to 

Upper Eocene of Europe and North America. 

Colwellia bilineata, new species 

Plate 15, figures 7-8 

Description.—Protoconch of two and a half to two 

and three-quarters smooth whorls, rounded and rapidly 

expanding, the first minute, flattened and partially im- 

mersed in the next. Adult sculpture begins with close- 

set very slightly curved longitudinal ribs upon which 
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two or three fine spiral lines develop just below the 

suture. The spiral lines gradually increase in size 

throughout the succeeding whorls forming a small 

concave ramp between them; longitudinal ribs rapidly 

decrease in size, except on the shoulder area where 

they form nodes at the intersections with the spiral 

lines. Each pair of nodes is connected by a short pro- 

socline rib. Spiral lines weak on early whorls, becom- 

ing gradually stronger on later whorls, and well de- 

fined on the body whorl. A single plication on the 

lower margin of the columella. Siphonal fasciole bor- 

dered by a sharp line, callus deposit thin. A thickened 

area behind the outer lip. 

Remarks.—In some specimens the longitudinal 

folds are entirely lacking and the revolving lines are 

free of nodes; specimens exist with all gradations be- 

tween the smooth form and forms where the post-nu- 

clear longitudinal ribs increase in size over the spire 

and then become obsolete again over the body whorl. 

A few specimens develop another finer line below the 

suture which may also become nodose. On two spec- 

imens all three spiral lines are equal in strength, close- 

set, and have a greater number of ribs and nodes. This 

seems to correlate with the presence of a small sub- 

sutural carina and may warrant subspecific rank al- 

though some intermediate forms do occur. Three 

American west coast species have been assigned to 

Colwellia by Nuttall and Cooper, 1973; this species 

and the next are the first to be recognized from the 

Gulf coast area. The character of the siphonal fasciole 

to which Nuttall and Cooper attached major impor- 

tance in their diagnosis of Colwellia and similar gen- 

era, is duplicated almost exactly in this species. Anom- 

alous is the far smaller size of this species, and the 

lack of denticulation within the outer lip, although few 

specimens do show some incipient development of 

that feature. A similar species is Dorsanum n. sp. from 

the Lower Eocene Sabinetown Formation of Texas, but 

C. bilineata may be separated by the subsutural lines 

of equal strength, the less prominent shoulder and the 

smooth medial area of the body whorl. A closely sim- 

ilar genus is Desorinassa Nuttall and Cooper, 1973, 

but that genus is distinguished from Colwellia by the 

absence of collabral sculpture, a convex ramp, and the 

lack of denticles and ribbing within the outer lip. All- 

mon (1990) has revised the Bullia group and recog- 

nizes Colwellia in the Middle Eocene of Britain and 

France, and possibly the Miocene of the West Coast 

of the U.S. I have collected juvenile specimens of C. 

bilineata, or a very similar species from the Seguin 
Formation, so the genus extends back at least to the 
base of the Lower Eocene. Desorinassa is recognised 

from the Paleocene to Lower Eocene. 

Etymology.—The specific name bilineata (Latin, 

double line), refers to the lines on the shoulder. 

Type information.—Holotype: PRI 30391; para- 

types: PRI 30393, 30409. Type locality: locality 20. 

Material examined.—104 specimens, Ше largest: 

7.0 mm length, 4.0 mm width. 

Colwellia sp. 

Plate 15, figures 9—10 

Remarks.—One specimen was obtained of a Col- 

wellia with the outer lip broken but sufficiently distinct 

to be separated from C. bilineata. The nucleus is larger 

and more flattened than in the above species, thé 

whorls have fine lines that increase in size towards the 

suture and are not abapically nodular. The whorl pro- 

file is rounded with no shoulder and a smaller portion 

of the body whorl is smoother than in C. bilineata. 

Figured specimen: PRI 30438, from locality 20. 

Material examined.—One specimen, 5.3 mm length. 

3.0 mm width. 

Genus TRITIARIA Conrad, 1865a, p. 21 

Type species.—Buccinum mississippiensis Conrad. 

1848, by monotypy. Oligocene of Mississippi. 

Diagnosis.—Distinguished from species of the very 

similar genus Phos Montfort, 1810, by the more an- 

terior position of the siphonal fasciole, the oval aper 

ture and the protoconch with some collabral costellae- 

Remarks.—A few species belonging to the closely 

similar genus Antillophos Woodring, 1928, live in the 

waters of Florida and the West Indies and are com" 

monly found in sand in waters of shallow to moderate 

depths. The genus is known from the Eocene and Oli- 

gocene of America. 

Tritiaria nodosa, new species 

Plate 15, figures 16-17 

Description.—Shell small in size, whorls eight, nie 

cleus globular and slightly depressed, protoconch © 

two and a half to three rapidly enlarging whorls, the 

last one eighth 10 one quarter of which develop slightly 

inclined longitudinal folds. The adult sculpture begin 

with three or four spiral threads of which the low? 

three develop into thick lines which cross widel 

spaced collabral folds. Later whorls develop longi!" 

dinal lines midway between the original three. These 

increase in size until on the body whorl a reticulate” 

sculpture is formed. Where the transverse lines cro*" 

the longitudinal ones prominent nodes are formed. Le 

bial area margined below by a weak fold, usually wit 

one denticle posteriorly, and more rarely two to fou 

weak folds anteriorly. Siphonal fasciole bounded po” 

teriorly by a large beaded cord which is composed E 

и 
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five to six slightly smaller folds. Profile deeply 

hotched, umbilical slit present. 
Remarks.—On most adult specimens the longitu- 

dinal folds decrease in size becoming ribs; on some 
they are so small that a cancellate ornament is gen- 

rated. In a few specimens the folds do not decrease 
in size and a more robust type of shell is developed. 
The change from folds to ribs usually occurs at about 
the seventh whorl; in a few specimens the ribs even 

Change back to folds. Occasionally the labial orna- 
Ment is intensified to such an extent as to form wrin- 
Кез over the entire surface, somewhat reminiscent 

Of Cassis. The species is abundant in bed C of lo- 
Calities 12 to 23, but almost nonexistent in other 

beds. Three related species are Tritiaria zacatensis 
Gardner, 1945 from the Laredo Formation of Mexi- 

Со, Tritiaria hilli (Harris, 1894) and more distantly 

Tritiaria albirupina (Harris, 1894), both from the 
Upper Eocene Jackson Group, of which the Mexican 
Species Т. zacatensis is the most similar. This species 
has an identical protoconch, similar but larger folds 
that do not die out on the later whorls, and, as is 

also the case with the other two species, no finer 
Intermediate spiral and longitudinal lines. 
Etymology.—The specific name nodosa (Latin, 

knotty), refers to the nodose character of the sculpture. 
Type information.—Holotype: PRI 30394; para- 

types: PRI 30395-30397. Type locality: locality 20. 
Material examined.—126 specimens, the largest: 

72 mm length, 3.1 mm width. 

Genus ANTILLOPHOS Woodring, 1928, p. 259 

Type species.—Cancellaria candei d'Orbigny, 
1841а. Recent in the West Indies. 

Original diagnosis. —''Shell medium-sized, moder- 
ately stout. Nucleus consisting of between three to four 
l'apidly enlarging whorls, the last whorl bearing a spi- 
"al thread near anterior edge, above which, on the last 
Quarter whorl, lie about five widely spaced, strongly 
“Urved, protractive axial riblets. Aperture moderately 
Wide, forming a short, wide, deeply emarginate canal. 
IPhonal fasciole broad, low, limited by a narrow 

hreag, bearing spiral threads and a weak axial groove, 
Sllowed by a slight swelling. Edge of inner lip above 
asal fold bearing several irregular denticles. Parietal 

Wall bearing a ridge near its posterior edge. Near base 

ОГ outer lip lies a shallow stromboid notch. Interior of 

bp" lip strongly lirate. Sculpture consisting of axial 
$ and spiral threads." (Woodring, 1928, p. 259) 

Remarks, —to date Antillophos has not been recog- 

EU earlier than the Miocene. MacNeil in MacNeil 

d Dockery (1984, p. 133) conjectured that Terebri- 
“Изи amoenus Conrad, 1833b might be a progenitor, 
Ut this seems unlikely given these specimens. Most 

authors treat Antillophos as a subgenus of Tritiaria; 
typical Tritiaria as recognised above under 7. nodosa, 
however, is rather more widely separated from Antil- 
lophos than are the Miocene representatives of those 
two taxa. I therefore prefer to treat Antillophos as a 
full genus. The ancestors of this taxon should probably 
be looked for in Sassia or Ranella. 

Antillophos multilineatum, new species 
Plate 18, figures 10—13 

Description.—Shell small to medium in size, whorls 

nine, protoconch of four smooth whorls, the tip swol- 
len and partially enrolled, the last one-third with a 
weak spiral ridge and weak protractive riblets, transi- 
tion to teleoconch sculpture gradual. Early teleoconch 
whorls angular with strong longitudinal folds, ten on 

the second teleoconch whorl; with age the whorls be- 

come more rounded, the folds increase to about 14 and 

then disappear on the last spire whorl; the final three 

whorls with one or two varices per whorl, the body 

whorl with one at the aperture. Spire whorls with six 

or seven raised spiral lines, the body whorl about 18, 

between each pair a weaker one and between those, 

one or two even weaker ones; where crossed by 

growth lines the spiral sculpture tends to nodularity. 

Aperture elongate, weak anal sinus present, outer lip 

broadly and weakly nodular within; inner lip with a 

posterior duplex parietal fold, anteriorly with a few 

weak denticles at the start of the short, weakly bent- 

back canal; siphonal fasciole strong; canal moderately 

notched. 

Remarks.—Despite some similarity to Sassia (Sas- 

sia) conradiana (Aldrich, 1885), this species cannot 

be placed in that genus. Genus Sassia, as discussed by 
Wrigley (1932), and used in MacNeil and Dockery 
(1984), has a regular arrangement of varices spaced at 
equal angular intervals, a feature not seen in the Rek- 

law species; the lack of a bent-back canal, a wrinkled 
or lirate columella also confirm the separation. The 
subdued spiral ornamentation of the two Paris Basin 
species Charonia (Sassia) formosum (Deshayes, 1865) 

and Charonia (Sassia) columbrina (Lamarck, 1804) 

indicates some similarity, although both those species 

also have a bent canal. Palmer and Brann (1966, pp. 

873—874) list four species of Ranella from the Paleo- 

cene and Eocene of the eastern and southern United 

States. None of these shows much similarity and in 

fact both the Paleocene Ranella showalteri (Conrad, 

1860) and Lower Eocene Ranella tuomeyi Aldrich, 

1886, appear to belong in Sassia if Wrigley's (1932) 

diagnosis is followed. With reference to published fig- 

ures and diagnoses the closest species would appear to 

be Eutritonium (Epidromus) autopsis (Conrad, 1860). 

This species has not been rediscovered fide Harris 
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(1899, p. 66) and since neither locality or age is 

known, Palmer and Brann (1966, p. 675) recommend- 

ed the species should be disregarded. If the generic 

characters described by Woodring are interpreted in a 

loose sense this species fits well in Antillophos. Well- 

preserved juvenile specimens show a faint carina or 

line in the lower quarter of the last protoconch whorl 

and the gradual development of numerous protractive 

riblets. The basal columellar fold, the labial lirae and 

posterior parietal-wall ridge are all present but very 

weakly defined. The stromboid notch is only seen on 

the two largest specimens and is very shallow. Very 

confusingly, juvenile and young adult specimens of 

this species have a form and ornament remarkably 

similar to Weches and Stone City specimens of Strep- 

tochetus limulus (Conrad, 1833b), only the conical, 

smooth protoconch and lack of columella notch can 

reliably distinguish the two taxa in the juvenile state. 

More mature specimens of S. limulus are easily distin- 

guished by the squat form, the swollen subsutural col- 

lar and concave ramp, the terminal fold of the colu- 

mella, and the twisted canal. 

Etymology.—Multi (Latin, many) lineatum (Latin, 

lines), referring to the many fine spiral lines orna- 

menting the whorls. 

Type information.—MHolotype: PRI 30557; para- 

types: PRI 30558, 30559. Type locality: locality 4. 

Material examined.—15 specimens, the largest 20 

mm length, 8.0 mm width. 

Genus BUCCINANOPS d'Orbigny, 1841a, p. 434 

Type species.—Buccinum cochlidum Dillwyn, 1817 

(non Kiener, 1834), by subsequent designation (Gray, 

1847а, p. 139). Recent, Brazil to Patagonia. 

Diagnosis.—Shell bucciniform, usually thick and 

robust in appearance. Spire never greater than one- 

third shell height. Columella bears pronounced termi- 

nal fold. Internal sculpture almost always lacking. Ex- 

ternal sculpture usually simple. Parietal callus usually 

expanded onto body whorl but never thick. Anterior 

canal relatively wide and elongate. Sutures often en- 

amelled. (After Allmon, 1990) 

Remarks.—The genus is known from the Eocene 

onward. 

““Buccinanops”” ellipticum reklawensis, 
new subspecies 

Plate 15, figures 14-15 

Description.—Shell smooth, fusiform in shape, 

whorls shouldered, those of the spire slightly convex, 
body whorl strongly convex. Callus thick with an an- 
terior swelling on the columella and typically extend- 
ing over most of the spire. Longitudinal plications in 
spire weak to absent. A faint band below the suture 

shows sigmoidal lines of growth. Basal groove wide, 

margined above by a narrow band and occurring just 

below the center of the body whorl. The wide groove 

runs up to the siphonal fasciole and has an obsolete 

medial depression there corresponding to a thickening 

of the shell within the outer lip. An obsolete depres- 

sion is present on the lower margin of the callus. 

Remarks.—The Reklaw subspecies can be distin- 

guished from Buccinanops ellipticum (Whitfield, 

1865), a Lower Eocene species, by its more globose 

outline, the more prominently shouldered whorls and 

the basal groove occurring just below the center of the 

body whorl, rather than in the lower third as in B. 

ellipticum s.s. A similar, although slenderer species of 

Buccinanops occurs in abundance on the Little Brazos 

River at a locality which has been interpreted as being 

deposited in a high marsh environment with marine 

grasses. The fact that the genus is relatively uncom- 

mon in other localities where a marine or lagoonal 

environment is inferred suggests that the Reklaw spe 

cies may have favored a similar habitat. Allmon, 

(1990, pp. 56-59) considered the placement of B. el- 

lipticum to be problematical and probably not even in 

the family Nassariidae, no doubt partially due to the 

lack of the terminal columellar fold. 

Etymology.—Referring to the Reklaw Formation 

where the species occurs. 

Type information.—Holotype: PRI 30410. Туре lo- 

cality: locality 20. 

Material examined.—16 specimens, the largest 

26.0 mm length, 14.5 mm width. 

Genus BULLIA Gray, 1834, p. 596, pl. 37, fig. 8 

Type species.—Bullia semiplicata Gray, 1834, by 

monotypy. Recent, off the coast of West Africa. 

Original diagnosis.—‘‘Animal without eyes; tenta- 

cles long and slender. Foot greatly expanded, and bifi 

behind. Shell ovate or turrited; spire more or less acl” 

minated, sutures enamelled; inner lip excavated in the 

middle, callus posteriorly; aperture oval, moderate 

(Gray, 1853, p. 112) 

Remarks.—The genus is known from The Eocene 

onwards. 

Bullia altilis harrisi Palmer in Price, 1928 

Plate 15, figures 1-2 

Bullia altile harrisi Palmer in Price, 1928, p. 29, pl. 7, fig. 7, и, 

12:715. 

Bullia altilis harrisi Palmer, 1937, p. 290, pl. 39, figs. 2, 3; Pa 

and Brann, 1966, p. 543. 

“Bullia” altilis (Conrad, 1832b). Allmon, 1990, p. 57. 

{mer 

Original description.—''Shell small, irregular И 

shape, flattened ventrally, protruded to the left, the ай" 

terior notch as in B. altilis, spire is usually depresse 
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ànd enveloped in the callus; the callus spreads poste- 
tiorly and laterally and covers the greater portion of 
the shell; usually three distinct, large nodes or bumps 
Occur, one on the inner lip just above the middle, one 
9n the dorsal side of the body whorl and one laterally 
In the middle, left portion of the body whorl. Мапу 
Specimens have the tri-nodular character developed 
Strongly and the spire so enveloped in the callus that 
the true generic identity of the form is obscured. There 
аге specimens which show the anterior notch and 
8roove of Bullia." (Palmer in Price, 1928, p. 29) 

Remarks.—Two worn specimens were obtained 
Which appear to be the above species. The species is 
nown from the Queen City formation which adjoins 

the Reklaw formation on the Colorado River, near 
Smithville, Bastrop County, Texas. Allmon (1990, p. 
38) considers that the Bullia altilis complex belongs 
to an undescribed genus, possibly in the Olividae, An- 
Cillinae. The analysis necessary to confirm this how- 
ever is not performed here, and the genus is left where 
It has been placed previously. 

Type information.—Holotype: PRI 360; paratypes: 
PRI 356, 357. Type locality: Gazely Creek, Colorado 

Iver, near Smithville, Texas. Range: Reklaw and 

Queen City formations of Texas. Figured specimen: 
PRI 33127 from location 20. 

Material examined. —Two specimens, the largest 
18.0 mm length, 14.0 mm width. 

Family FASCIOLARIIDAE Gray, 1850b, p. 67 

Subfamily FUSININAE Swainson, 1840, p. 76 

Genus FALSIFUSUS Grabau, 1904, рр. 80-81 

. Туре species.—Fusus meyeri Aldrich, 1886, by orig- 
тај designation. Lower Eocene, Sabine Group of Al- 
Abama. 

Original diagnosis. — Shell fusiform with long and 
Slender spire and a canal of about the same length. 
ot merging into the whorls on the conch, no 

агр demarkation being apparent. The first two 

'orls of the protoconch are generally smooth, the 
“Pical one minute, gradually increasing in size. The 
„Тее to four whorls which constitute the apical series 

a rather narrow cone. Third whorl with five 
У crowded, more ог less oblique riblets, which 

$n In part gently concave forward. These after the 

Mpletion of the third, or sometimes an additional 

iN quickly merge into the normal whorls of the 

ür а А База! carina usually marks the ribbed whorls 

е apical series, this carina appearing just above 
| ге. Whorls of the conch as in Fusus.” (Grabau, 

4, pp. 80-81) 
voie marks. —Falsifusus was created for shells of fu- 

form and a paucispiral protoconch of Pleurotoma 

type. The genus is known from the Upper Cretaceous 

to Recent. 

Falsifusus ottonis (Aldrich, 1886) 

Plate 16, figures 9-10 

Fusus meyeri Aldrich, 1886, p. 21 in part, pl. 3, fig. 12. 

Fusus ottonis Aldrich, 1897, p. 6 new name for F. meyeri. 
Falsifusus meyeri (Aldrich). Grabau, 1904, p. 81, pl. 17, fig. 9. 

Falsifusus ottonis (Aldrich). Wenz, 1943, p. 1260, fig. 1390. 

Original description.—''Shell elongate fusiform, 
spire slender, acute; whorls fourteen; surface at the 

spire and body whorl with seven longitudinal folds, 
which are spirally arranged, crossed by raised rounded 
striae, generally seven in number, rather distant, the 
central one making a sharp carina on the center of each 
whorl, with erect longitudinal tubercles at the inter- 
sections; spaces between striae showing only lines of 

growth; canal very long, spirally striate with alternate 

raised lines; lines of growth very numerous and almost 

obsolete; mouth small, oblique-ovate; outer lip in- 

curved, smooth. Locality: lower bed, Woods Bluff Al- 

abama, Matthews Landing, Alabama." (Aldrich, 1887, 

p. 219 

Remarks.—On average the Reklaw specimens have 

fewer whorls and seven to nine spiral lines (most com- 

monly eight) as against seven on those from the Sa- 

binian Stage. The development of the longitudinal 

folds is a variable character and ranges from being 

obsolete to being so prominent as to cause the sutural 

line to be wavy. In one juvenile specimen the canal is 

one and a third the length of the spire and body whorl 

combined. This species, with minor variations, has 

been recognized from the Midway Group of Alabama 

to the Sabinian Stage, the present occurrence extend- 
ing the range to the start of the Claibornian Stage. 

Type information.—Holotype: USNM 638756. Туре 
locality: Woods Bluff, Tombigbee river, Clarke Coun- 
ty, Alabama. Range: Midway, Sabine to Claiborne. 
Figured Reklaw specimen: PRI 30447, from locality 
PAE 

Material examined.—151 specimens, the largest 50 
mm. 

Genus FUSINUS Rafinesque, 1815, р. 145 

Type species.—Murex colus Linnaeus, 1758, Бу 

monotypy. Recent, Indo-Pacific. 

Diagnosis.—Shell large, spindle-shaped. Proto- 

conch of one and a half whorls, usually smooth or with 

the last half whorl with axial riblets, terminated by a 

varix. Whorls convex, with spiral lines and usually 

with collabral ribs that disappear on the lower part of 

the body whorl. Body whorl with moderate to long 

neck and unnotched beak. Aperture ovate, gutter pres- 

ent, canal open, straight and generally twisted. Outer 
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lip serrate at edge, lirate within, edge of inner lip con- 

tinuous along parietal wall. Columella weakly con- 

cave, folds absent, terminated in the adult by a parietal 

ridge. 

Remarks.—The genus is well represented from the 

Miocene upwards in the Gulf and Atlantic coastal 

plains, and is widely distributed in warm waters today. 

Fusinus claibornica, new species 

Plate 16, figures 15-16 

Description.—Shell large, whorls eight to nine, nu- 

cleus minute, protoconch of two and a half whorls, the 

last half whorl starting with faint spiral lines, then 

gradually developing faint collabral lines. Spire with 

nine to 11 rounded ribs per whorl that are overriden 

by many flat-topped spiral lines and smaller interme- 

diate ones. Three large spiral lines dominate the sculp- 

ture of the early whorls and are situated below an in- 

distinct shoulder, occupying a little less than half the 

whorl. Most lines tend to become subequal in size on 

the later whorls but some intermediate threads still oc- 

cur. On the body whorl the entire spiral and collabral 

sculpture is much more subdued while on the beak it 

is more prominent again with the spirals alternating in 

size. Aperture ovate, widely and weakly channeled 

above, outer lip serrate and with widely spaced lirae 

within. Columella weakly excavate, terminated below 

by a ridge, canal twisted. Parietal wall forming a large 

umbilicus in the adult, very small in the juvenile, the 

left hand side margined by a prominent siphonal fas- 

ciole. 

Remarks.—It is possible that two very closely re- 

lated species are at hand as two individuals have a 

slightly greater apical angle and about one more costa 

per whorl. Whether this represents two species or the 

variation within one must wait for the discovery of 

further specimens. The species closest to F. claibor- 

nica is Fusinus nexilis Dall, 1890, from the Miocene 

Tampa Silex beds at Ballast Point, Tampa Bay, Florida. 

This occurrence of Fusinus s.s in the Eocene of North 

America is interesting, as it places the earliest Amer- 

ican representative at a similar time to the earliest Eu- 

ropean ones, found in the Eocene of the London, 

Hampshire, and Paris Basins. Most European repre- 

sentatives are closer to the type species of the genus, 

Fusinus colus (Linnaeus, 1758), with its very slender 

shape and extremely long canal than are the American 

species. One European species that appears more re- 

lated to the American ones is Fusus valenciennesii 

(Grateloup, 1840), from the Miocene of Bordeaux, 

France. 

Etymology.—Noting the first Claibornian represen- 
tative of Fusinus. 

Type information.—Holotype: PRI 30399; paratype: 

PRI 30400, a juvenile. Type locality: locality 20. Para- 

type from locality 4. 

Material examined.—14 specimens, the largest 

complete 50 mm length, 22 mm width. One large in- 

complete specimen is estimated to have been about 

145 mm in length. 

Subfamily PERISTERNIINAE Tryon, 1881, p. 47 

Genus LATIRUS Montfort, 1810, p. 531 

Type species.—Latirus aurantiacus Montfort, 1810, 

(=Murex gibbulus Gmelin, 1791) by original desig- 

nation. Recent, Australia and Fiji. 

Diagnosis.—Shell solid fusiform. Whorls with 

broad solid collabral costae and overriding spiral lines 

or ribs. Body whorl greater than half the total length, 

neck short. Aperture ovate, columella straight with 

faint folds, canal moderate in length, siphonal fasciole 

prominent margining an umbilical slit. Outer lip lirate 

within, basal notch absent. 

Remarks.—The prominent siphonal fasciole margin- 

ing a small umbilicus is not usually present on Clai- 

bornian representatives of Latirus s.s. except on má” 

ture and gerontic individuals. Only on Latirus moore! 

Gabb, 1860 has it been noted as a well developed fea- 

ture. The genus is very common in the Paleogene 0 

the Gulf and Atlantic coastal plains, 37 species having 

been reported. The genus is known from the Upper 

Cretaceous to Recent. 

Subgenus POLYGONA Schumacher, 1817, p. 241 

Type species.—Polygona fusiformis Schumacher 

1817, by original designation. Recent, Florida and the 

West Indies. 

Diagnosis. —Protoconch conical, nucleus squat: 

Shell slender, whorls carinate and ramped. Aperture 

long and narrow, posterior channel formed by the pa 

rietal ridge, constricted below to a slightly emarginale 

canal. Siphonal fasciole high and narrow, columella 

with three folds. 

Remarks.—Most of the Claibornian and Jacksonia” 

species of Latirus are probably referable to this sub- 

genus. The subgenus is known from the Upper Crer 

taceous to Recent. 

Latirus (Polygona) traceyi, new species 

Plate 16, figures 3—4 

Description.—Shell small, solid. Whorls nine, pro 

toconch smooth and conical, of about four whorls, the 

final half turn with fine arcuate riblets, nucleus swo” 

len. Whorls convex, ornamented with seven nodula! 

costae per whorl and three prominent spiral lines caus 

ing the whorls to be tricarinate. The uppermost spir? 

is very weak on early whorls but slowly increases ! 
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Strength to become equal to the other two. The inter- 
Stices between the main spirals with fine lines of many 
Sizes ranging down to the microscopic, the interstice 
between the suture and uppermost spiral with two to 
four larger lines. Body whorl with 11 larger spiral lines 
and many small ones that decrease in strength towards 
the base. Aperture ovate, outer lip strongly lirate with- 
in, edge fluted by the large spiral lines, gutter formed 
by a thick deposit of callus. Columella straight with 
three weak folds, canal moderate in size, bent and 
twisted, siphonal fasciole weak, umbilicus a chink or 
absent. 
Remarks.—Two species are quite closely related: 

Latirus sexcostatus Johnson, 1899, from the Landrum 
ember of the Cook Mountain Formation and Latirus 

(P olygona) vokesae Allen, 1970, from the Saline Bay- 
чи Member of the Cook Mountain Formation in Lou- 
ISiana. Latirus (P.) traceyi is distinguished from L. (P.) 
Vokesae by the protoconch possessing only half a turn 
Of riblets rather than two turns, a stronger spiral sculp- 
ture and slenderer profile. Latirus sexcostatus has six 
“ostae per whorl, only two prominent spiral lines, a 
Smooth and shining surface and generally more sub- 
dued Spiral sculpture. 
Etymology.—The species is named in honor of 

teve Tracey, a worker on the English Tertiary Mol- 
usca, for the many productive discussions and for the 
loan of much English material. 

Type information.—Holotype: PRI 30401; paratype: 
PRI 30402. Type locality: locality 4. 

Material examined.—Eight specimens, the largest 
0 mm length. 

Genus TEREBRIFUSUS Conrad, 1865a, p. 28 

Type species.—Buccinum amoenum Conrad, 1833b, 
y Monotypy. Claibornian Eocene of the United States. 
Diagnosis. —Shell small to medium, fusiform, spire 
B somewhat coeleoconoid. Protoconch whorls 
_ 90th, rounded. Whorls convex, with prominent lon- 
Situdinal costae and spiral lines, sutures impressed. 
А 9dy whorl large, aperture long, posterior gutter, canal 
c.t and deeply notched, siphonal fasciole present. 
Olumella straight, with numerous folds, inner lip 

Smooth. 

Remarks.—The genus is restricted to the Eocene of 
rth America. 

Terebrifusus multiplicatus (H. C. Lea, 1841) 
Plate 16, figures 11-12 

Te 
rebra multiplicata H. C. Lea, 1841, p. 101, pl. 1, fig. 19; 1849, 
Mi 06; Harris, 1895c, p. 29; Pace 1902, p. 110. 

(Terebrifusus) multiplicatus (H. C. Lea). de Gregorio, 1890, 

ЧАЯ 5, fig. 65 copy Н. С. Lea. 
\ "fusus multiplicatus (Н. C. Lea). Palmer, 1937, p. 308, pl. 53, 
88 3, 8, 11, 14; pl. 88, fig. 4 type; Brann and Kent, 1960, p. 

854; Palmer and Brann, 1966, p. 950; Knight, Hodgkinson, 

Knight, Reid, Lindveit, Lindveit, and Offeman, 1977, p. 18, 33. 

Remarks.—The Reklaw specimen is slightly slen- 
derer that the later Claibornian specimens and shows 
the fine intermediate spiral lines between the major 
ones on the later whorls that is characteristic of T. 
multiplicatus. The major difference distinguishing the 
Reklaw species is the almost complete absence of the 
columellar plications, their place being taken by den- 
ticle-like swellings at the edge of the columella. Ex- 
amination of numerous specimens of the species from 
the Lower Claiborne shows the strength of the plicae 
to be quite variable; specimens range with columellar 
plications that are almost absent to those that are very 
prominent. 

Type information.—Lectotype: ANSP 13160. Туре 
locality: Claiborne Bluff, Alabama River, Alabama. 

Figured Reklaw specimen: PRI 30539, from location 
20. 

Material examined.—One specimen, 8.2 mm length. 

Genus MAZZALINA Conrad, 1860, p. 295 

Type species.—Mazzalina pyrula Conrad, 1860, by 
monotypy. Eocene, United States. 

Diagnosis.—Shell small to large, inflated and usu- 
ally short. Whorls flat or concave-convex, carinated 
below the suture, surface smooth or with fine spiral 
lines, stronger basally. Body whorl very large and in- 
flated with a somewhat twisted canal and small si- 
phonal fasciole. Aperture pear-shaped, notched above 
and constricted below at the start of a moderately long 
wide canal that is bent to the left. Outer lip thin, pro- 
socline, inside smooth or plicate. Columella strongly 
concave above, smooth or with folds, below bent to 

the left. 

Remarks.—The genus is close to Bulbifusus Conrad, 
1865a, but Harris (1894, p. 165-166) shows that the 
two genera are probably synonymous on the basis of 
a large collection from the Eocene of Arkansas. Wenz 
(1944) reports the genus as ranging from the Upper 
Cretaceous to the Eocene and probably also the Mio- 
cene. Cossmann (1901a, p. 52), placing a rather wider 
interpretation on the genus, has it ranging to the Re- 
cent in the Philippines. 

Mazzalina conica, new species 

Plate 16, figures 5—6 

Description.—Shell medium in size, spire short and 

cyrtoconoid. Whorls five (nuclear whorls not known), 

convex, carinate, with a prominent ramp that progres- 

sively increases in size and angle, suture channeled. 

Early whorls tuberculated below the carina, later ones 

lose the vertical ornament and possess spiral lines that 

increase in size with growth. Body whorl very large 



and smooth, base with prominent spiral lines. Aperture 

ovate, notched above, outer lip lirate within, columella 

smooth, excavated, canal short, reflected and slightly 

emarginate. 

Remarks.—The cyrtoconoid profile, convex whorls 

and prominent carina on the spire whorls can imme- 

diately distinguish this species from Mazzalina inurata 

(Conrad, 1833a). This species is also no closer to the 

Sabinian Stage representative Mazzalina plena (А!- 

drich, 1886), a species that Harris (1899) regarded as 

a slight variation from the Claiborne and Jackson 

forms. 

Etymology.—The name conica (Latin, cone), refers 

to the shape of the spire. 

Type information.—Holotype: PRI 30403. Type lo- 

cality: locality 14. 

Material examined.—Two specimens, the largest 

17.0 mm length, 11 mm width. 

Genus SURCULITES Conrad, 18654, р. 213 

Type species.—Surculites annosa Conrad, 18654, by 

original designation. Eocene, Shark River Formation, 

Shark River, New Jersey. 

Original diagnosis.—''Turrited, spire elongated; 

whorls angulated above the middle, with an impressed 

revolving line above the suture; whole surface marked 

with fine, revolving, wrinkled lines, becoming large 

and distinct towards the base." (Conrad, 1865d, p. 

213) 

Remarks.—Prior to Glibert (1938, p. 99) who placed 

Surculites in the Galeodidae, the genus had always 

been assigned in the Turridae. Wrigley (1939, pp. 281— 

283), after an analysis, concluded that the earlier as- 

signment of Surculites to the Turridae was incorrect, 

and that the genus probably should be placed some- 

where between the families Fusinidae and Buccinidae. 

Powell (1966) agreed with Wrigley's analysis. Wenz 

(1943), Gardner (1945), Korobkov (1954), Palmer and 

Brann (1966), and Squires (1987), have continued to 

place the genus under the Turridae. I find Wrigley's 

argument convincing and follow his and Powell's as- 

signment. The genus Surculites, is confined to the Eo- 

cene of Europe and North America. 

Surculites lapillus, new species 
Plate 16, figures 7—8 

Description.—Shell large for the genus, fusiform 

and with a conical spire. Whorls eight and a half to 

nine, protoconch of two and a half to three smooth 

whorls, rapidly increasing in size. Adult sculpture with 
a broad rounded keel, a concave shoulder which is 
produced into a vertical flange and which borders the 
strongly channeled suture. Spire whorls concave below 
the shoulder which causes a slight carination to be- 

BULLETIN 352 

come apparent by the body whorl. Adult ornament of 

crowded spiral and longitudinal lines, the spiral lines 

alternating in size above the shoulder, stronger below 

it. The weaker spiral lines have a tendency to be du- 

plex in character, the space between the lines covered 

with collabral lines, the intersections with the spiral 

lines forming nodes and having a strikingly tessellated 

appearance. Aperture elongate-triangular, notched pos- 

teriorly. Inner lip with a weak anterior callus deposit. 

canal long and obscurely twisted anti-clockwise, an- 

terior notch shallow. The genus is known from the 

Eocene through the Miocene. 

Remarks.—This is a very distinctive species whose 

closest analog seems to be Surculites cabezi Gardner, 

1945 from the Weches Formation of Texas and the 

Laredo Formation of Mexico. The present species 1$ 

distinguished by its more elongate form, the rounded 

shoulder and finely beaded ornamentation. 

Etymology.—The specific name /apillus (Latin, 

bead), refers to the beaded surface of the whorls at the 

intersections of the lines. 

Type information.—Holotype: PRI 30406; paratype 

PRI 30407, a juvenile. Type locality: locality 20. 

Material examined.—Five specimens, two large 

ones (the holotype 33.0 mm length), 15.0 mm width, 

one juvenile with a perfectly preserved protoconch and 

two fragments. 

Genus CLAVILITHES Swainson, 1840, p. 77 

Type species.—Clavilithes longchaeus Lamarck, 

1803, by subsequent designation (Grabau, 1904, Р. 

105). Eocene of England and France. 

Original diagnosis.—''Unequally fusiform, the 

body whorl and spire being conic, and the canal sud- 

denly contracted and attenuated; terminal whorls pap” 

illary; inner lip thick; pillar smooth” (Swainson, 1840, 

р. 304). 

Remarks.—Clavilithes is rather uncommon in the 

Stone City and Cook Mountain Formations of East 

Texas, its place seemingly taken by the closely similar 

genus Papillina Conrad, 1855. Papillina can be distin" 

guished from Clavilithes by its spinose periphery a 

higher multispiral protoconch. The genus is know? 

from the Paleocene to Pliocene. 

Clavilithes parvetorbis, new species 

Plate 17, figures 1—2 

Description.—Shell fusiform, spire coeloconoidal 

whorls 12 in adult, first one or possibly two nuclea 

whorls missing from all available material. First extant 

whorl smooth and rounded, the next one with riblet 

that are crossed after a quarter of a whorl by seven 

spiral lines. The next six whorls have about sever 

rounded longitudinal folds per whorl, concave abov 
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Spiral lines. By the eighth whorl the folds have become 
Obsolete and later whorls have smooth and almost ver- 
tical sides. Sutures deeply impressed, shoulder prom- 
inent and margined below by an impressed spiral line, 
the remainder of the spire whorls with faint to obso- 
lescent spirals. Body whorl bicarinate, beak long and 
Straight, columella moderately excavated. Aperture 
long, elliptical and with a prominent channel which is 
Margined below with a strong line; a prominent notch 
is formed where this line meets the suture. Area below 
the body whorl carination with five spiral lines to the 
епа of the beak. 
Remarks.—This species has close affinities with 

Clavilithes texanus Harris, 1895a. That latter species 
has a straight-sided spire with more subdued spiral 
lines, a prominent rounded carina, and a well-defined 
Subsutural excavation. The species bears a remarkable 
resemblance to several European species, in particular 
[0 Clavilithes scalaris (Lamarck, 1816). From the il- 
lustrations alone, the greatest resemblance might be to 
С. scalaris, but a hand comparison with specimens of 
Clavilithes britannicus Wrigley, 1927 from the Barton 
beds of England shows that species to be a closer 
Match. On the Reklaw specimens the sutures are more 
deeply channeled, and have a slightly less acute angle; 
Otherwise the specimens are practically indistinguish- 
аЫе. The author hesitates, however, to describe this as 
а Species or subspecies of a European form without 
further study and more material, especially of a form 
Such as Clavilithes which has relatively few distin- 
Suishing morphological characteristics. It is therefore 
Named as a distinct species here. 
Etymology.—The specific name par (Latin, like) ve- 

lorbis (latin, old world), refers to the close resem- 

апсе to many old world species of Clavilithes. 
Type information.—Holotype: PRI 30408; paratype: 

RI 30409, a juvenile. Type locality: locality 21. 
Material examined.—28 specimens, the largest es- 

‘entially complete: 87.0 mm length, 30.0 mm width. 
Пе large broken specimen is estimated to have been 
20 mm in length. 

Clavilithes? acus, new species 
Plate 16, figures 13-14 

Description.—Whorls 13, protoconch multispiral, 
Smooth, narrowly conical of five whorls; transition to 
'eleoconch marked by a strong varix. Teleoconch 
Whorls margined by a swollen collar, constricted be- 
ow, Coarsely vertically nodular with seven nodules on 
Carly Whorls, ten on the body whorl, Ше nodules be- 
oming obsolete towards the subsutural collar. Surface 
Mamented by flat spiral bands, stronger and often du- 
“ex on later whorls, occasional intermediate weaker 

Nes, all crossed by minutely scabrous growth lines 

which form a shallow “turrid-like” notch over the 
rounded carina. Aperture long, columella long and 
straight with a thick, smooth callus deposit. 

Remarks.—This is a puzzling species which in the 
early teleoconch stage resembles Clavilithes kenne- 
dyanus Harris, 1895a, from the Weches Formation, but 
lacks the mammillated protoconch of that and other 
species of Clavilithes. The multispiral conical proto- 
conch also precludes an assignment to Fusinus Raf- 
inesque, 1815, or Falsifusus Grabau, 1904, to which a 
certain resemblance is also apparent. Harris's (18952) 
drawing of C. kennedyanus shows a specimen in 
which the early ribbed stage gives way fairly rapidly 
to a smooth stage; in my experience that transition is 
fairly gradual in Weches specimens and C. kennedyan- 
us resembles a smooth variant of C. 2 acus; the *'turrid- 
ПКе“ growth lines are also apparent оп C. kennedyan- 
us although to a lesser degree. Despite the similarity 
to Clavilithes, the protoconch is atypical of Clavilithes 
s.s. and the lower part of the aperture shows no con- 
striction as is also typical in that genus. The aperture 
and canal in fact are very Fusinus-like and C.? acus 
combines characters of the two genera. I can find noth- 
ing similar described in the literature. 

Etymology.—The name acus (Latin, needle), notes 
that feature of the protoconch. 

Type information.—Holotype: PRI 33107. Type lo- 
cality: locality 4. Paratype: PRI 30398, from locality 
20. 

Material examined.—Four specimens, three juve- 
nile. The largest (the holotype) 50.4 mm long. 

Genus LEVIFUSUS Conrad, 18652, p.17 

Type species.—Fusus trabeatus Conrad, 18332, by 
subsequent designation (Cossmann, 1901b, p. 14). Eo- 
cene of the United States. 

Diagnosis.—Shell medium in size to large; proto- 
conch conical, of one and one half to two smooth, 
conical whorls; teleoconch whorls carinated, the carina 
with serrations or spines; ramp concave, below the ca- 
rina cylindrical or weakly inflated; sculpture of fine 
spiral lines that are stronger on the basal part of the 
body whorl; axial sculpture weak or absent, sometimes 
with low folds; body whorl often with a lower serrated 
keel; aperture oval, smooth, outer lip lirate within; ca- 
nal long and somewhat twisted. 

Remarks.—Levifusus ranges from the Paleocene 
(doubtfully Upper Cretaceous) to the Eocene. It is a 
common component of the Gulf Coast Paleogene, over 
30 species being recognised. The genus has been used 
in a very wide sense, to include forms such as Levi- 
fusus prepagoda Palmer, 1937, with its coeloconoidal 
spire, strong axial sculpture on the early whorls and a 
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Busycon-like protoconch, and forms such as Ше 

strongly spinose Levifusus spiniger Conrad, 1848. 

Levifusus? serrae, new species 

Plate 18, figures 4-5 

Description.—Shell small, broadly fusiform, of up 

to seven and one-quarter whorls. Protoconch conical, 

of three to three and one half rounded whorls, the first 

two to two and one half smooth, last one with arcuate 

riblets. Spire whorls strongly carinate with a serrated 

keel, the rounded tips of which are the extension of 

low folds, the folds becoming obsolete above the su- 

ture and continuing down to the suture below. On the 

body whorl the folds continue to the second carina 

where nodes are formed at the intersections. Suture 

impressed, shoulder concave with eight to nine strong 

spiral cords. Below the keel are similar cords, increas- 

ing in strength as they approach the anterior canal. 

Outer lip thin, aperture pyriform; anterior canal long 

and bent slightly to the left, constricted at its initiation 

and emarginate towards the base. 

Remarks.—With the exception of the protoconch, 

this species closely resembles the early whorls of Lev- 

ifusus spiniger Conrad, 1848, from the Oligocene of 

Mississippi. L. spiniger has a protoconch of two 

smooth whorls, weaker spiral lines, and the whorls are 

lower. This probably indicates all species of L.? serrae 

found so far are juveniles. I am indebted to David 

Dockery for pointing out the relationship to L. spini- 

ger. Confusingly, this species appears close to several 

turrids, in particular Clinura calliope (Brocchi, 1814) 

(cf. Pinna and Spezia, 1978, pl. 31, figs. 2, 2a), a spe- 

cies from the Neogene of Crete. This species is, how- 

ever, much larger, and Clinura Bellardi, 1875, has a 

polygyrate, narrowly conical protoconch, the later 

whorls cancellate, a smooth shoulder area, and a sinus 

with the apex very near to the suture. The type of 

protoconch seen in L.? serrae is also exhibited in sev- 

eral other turrid genera, for instance the New Zealand 

genus Tahusyrinx Powell, 1942. I have doubtfully as- 

signed the species to Levifusus, as the protoconch is 

unlike any other Levifusus species I am aware of. 

Etymology.—The specific name serrae (Latin, saw), 

refers to the saw-tooth character of the keel. 

Type information.—Holotype: PRI 30467; para- 

types: PRI 30468, 30469. Туре locality: locality 20. 

Material examined.—2] specimens, the largest: 
10.5 mm length, 5.4 mm width. 

Family MELONGENIDAE Gill, 1867, p. 145 

Subfamily MELONGENINAE Gill, 1867, p. 145 

Genus CORNULINA Conrad, 1853а, 0821 

Type species. —Cornulina armigera Conrad, 1833a, 
by subsequent designation (Fisher, 1884, р. 621). Eo- 
cene of the Paris Basin and England. 

Diagnosis.—Shell short-fusiform to globose, with 

two rows of spines on the body whorl; columella 

rounded; siphonal fasciole prominent and ridged; canal 

strongly bent to the left; labrum with three teeth, two 

of them very small. 

Remarks.—Cornulina is restricted to Ше Eocene of 

the Americas, Africa and Europe. 

Cornulina minax dockeryi, new subspecies 

Plate 17, figures 3-6 

Description.—Shell medium sized to large, heavy: 

spire short, most of the ornamentation covered with а 

thin coat of callus; body whorl short, the upper and 

lower carinae with a row of short spines, equal-sized 

in the adult, in the juvenile the lower carina is a noded 

cord; spiral ornamentation weak on the body whorl, 

stronger below on the base; aperture large, rounded, 

channeled posteriorly; columella rounded, slightly ex- 

cavated; siphonal fasciole prominent; canal short and 

bent to the left. 

Remarks.—This Reklaw subspecies is differentiated 

from Cornulina minax by its lower form, smaller 

spines, and more subdued spiral ornamentation. The 

species Cornulina armigera (Conrad, 1833a) exhibits 

few characters that can be used to differentiate the vat- 

ious races in the Sabinian and Claibornian stages i 

the American Eocene. Typically the Sabinian forms 

are more spinose and high-spired than the Claibornian 

forms, particularly in the adult shell. Both forms were 

originally grouped together under C. armigera but 

Palmer and Brann (1966) split the Sabinian, Cook 

Mountain Formation and Gosport Sand species, indi- 

cating they should be differentiated. The Sabinian spe 

cies are certainly differentiable for in addition to the 

characters mentioned above it can be noted that the 

basal spiral lines evenly decrease in strength anteriorly 

and the upper row of spines is continued over the MI 

section of the body whorl as low folds. None of Ше 

specimens from the Cook Mountain or Gosport San 

formations shows that feature. With regard to the split" 

ting of the Cook Mountain and Gosport Sand spec 

mens I can find no character that can consistently SEP“ 

arate them; a large number of individuals from the 

Stone City Formation exhibit a range of variation that 

includes those typified by the Gosport Sand form 90 

іп fact also approaches closely Ше Jacksonian species 

Cornulina dalli (Harris, 1894). Dockery (1980) has 

separated the Sabinian stock under Cornulina питах 

compressa. This latter species occurs in the Bashi, 

Nanafalia and Pendleton formations of Alabama, Mis" 

sissippi and Texas. This species is differentiated p 

marily by the whorls impinging on the previous re 

of spines, a strong spiral groove below the lower ” 

of spines and further grooves of decreasing strengt 

| 
| 
| 
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towards the base. I do not believe that Ше first char- 

acter can be used in differentiation as it is seen widely 

throughout the group. The holotype shows low folds 

Continuing below the spines, and that feature together 

with the basal grooves of decreasing strength, relate it 

to Cornulina minax (Solander, 1776), rather than C. 

armigera. The compressed form and other characters, 

however, do warrant its separation as a distinct sub- 

Species of C. minax. The adult Reklaw specimens are 
rather worn but can still be assigned under C. minax. 

The juvenile specimens, one of them perfectly pre- 

Served, are very different from the juveniles of the 

Cook Mountain and Gosport Sand formations and 

Show the folds under the row of spines very well. The 

juveniles of C. armigera and its subspecies all lack the 

lower row of spines, a character developed in the adult 

form. The European species C. minax is a high-spired 

Species that has a slight subsutural swelling at all 

Stages of growth but does not have the later whorls 

€ncroaching on the earlier ones. The differences be- 

tween the species are more apparent in the juveniles, 

the profile approaches that of a spinose Cornulina dalli 

Cetavia Palmer, 1947, rather than one of the C. armi- 

Sera varieties. Juveniles of C. minax from the Brack- 

lesham beds of England are very close to juvenile Rek- 

law specimens of C. minax dockeryi with the exception 

9f the coarser basal lines of C. minax. 

Etymology.—In honor of David Dockery of the 
ississippi Bureau of Geology. 
Type information.—Holotype: PRI 30411, from lo- 

Cality 4. 

Material examined.—Eight specimens, the largest 

0 mm length, 30 mm maximum diameter. 

Genus SYCOSTOMA Cox, 1931, p. 291 

Туре species.—Fusus bulbiformis Lamarck, 1803, 

by Original designation. Eocene of the Paris Basin and 

England. Cox (1931) replaced Sycum by Sycostoma. 

Усит Bayle, 1880, is itself a new name for Leiostoma 

Swainson, 1840, the original diagnosis of which is giv- 

еп below. 

Original diagnosis. —‘‘Equally fusiform, but ventri- 
Сове in the middle; shell entirely smooth, almost pol- 

‘shed; inner lip thickened and vitreous; base of the 

m very straight. Fossil only." (Swainson, 1840, p. 

8) 
Remarks.—The genus is known from the Upper 

Cretaceous to the Oligocene. 

Sycostoma texana, new species 

Plate 17, figures 13-14 

‚Description. —Shell medium in size, spire coelocon- 

9d, whorls nine, shouldered, the shoulder profile level 

On the spire, becoming a shallow depression by the 

body whorl. Suture impressed and with impressions of 
four or five spiral lines below it. Body whorl large, 
inflated, and with a few spiral lines on the base which 
curve into a weak siphonal fasciole. Aperture oval- 
elongate, outer lip smooth within except for a few 
widely spaced impressed striae in the upper half. Col- 
umellar lip smooth with a coating of callus and with 
a slight anterior swelling which leads into a short 
slightly recurved canal. 
Remarks.—The only other species referred to this 

genus in the Eocene of the Gulf and Atlantic coastal 
plains is Sycostoma americanae Palmer, 1937, from 

the Lisbon Formation of Alabama; that species has a 

greatly enlarged body whorl and has a prominent 
shoulder. The common species Neptunea enterogram- 
та Gabb, 1869, which Palmer (1937, p. 323-324) also 
assigned to Sycostoma, is now assigned to Bolis Gard- 
ner, 1939. This latter genus can be distinguished by 
the straight-sided adult whorls, the channeled suture 
and more prominent callus.The Reklaw species is clos- 
er to the Paris Basin species Sycostoma pyrus bulbi- 
formis Lamarck, 1803, and can be distinguished from 
it by the expanded body whorl and the impressed su- 
ture. 

Etymology.—Noting the first discovery of the genus 
in Texas. 

Type information.—Holotype: PRI 30414. Type lo- 
cality: locality 20. 

Material examined.—One specimen, 30.0 mm 
length, 16.0 mm width. 

Genus MICHELA Gardner, 1945, p. 230 

Type species.—Levifusus trabeatoides Harris, 
1895a, by original designation. Lower Claiborne of the 
western Gulf province. 

Original diagnosis.—“Protoconch of three smooth 
and two sculptured whorls,... [initial turn] for the 
most part submerged. Spiral sculpture introduced from 
the beginning of the fourth whorl; posterior spiral out- 
lining the shoulder ... Spire terraced, the shoulder а 

steep ramp . . . axial sculpture confined in the genotype 
to the earlier whorls; entire surface of conch spirally 
lirate ... Outer lip flaring, ... strongly and closely 
wrinkled within, from the commissure to the entrance 
of the anterior canal ... Anterior canal of moderate 

length, twisted backward slightly and nasute at its ex- 

tremity . . . pillar not plicate . . ." (modified after Gard- 

ner, 1945, p. 230). 

Remarks.—Gardner essentially distinguishes this 

genus from the very closely allied Levifusus, by the 

larger protoconch of one less turn, the wrinkled inner 

lip and the absence of a fold on the columella. Powell 

(1966, p. 145) considered the original placement in the 

Turridae to be incorrect for much the same reasons that 
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Wrigley (1939, pp. 281-283) transferred Surculites 

from the Turridae. The genus is restricted to the Eocene. 

Michela trabeatoides carinata, new subspecies 

Plate 17, figures 15—17 

Description.—Whorls six, shoulder smooth or with 

only faint spiral striae on the early whorls of the spire, 

later whorls with prominent spiral lines. Spire whorls 

carinate, the periphery crenulated, with two to three 

larger lines crowding the carina and crossed by lon- 

gitudinal folds which run from the uppermost line to 

the lower suture, retral sinus in the lower third of the 

shoulder. Suture more deeply impressed than in Mich- 

ela trabeatoides (Harris, 1895a). Body whorl tricari- 

nate, the lowest one faint and rounded. Labrum smooth 

within; canal longer than in the type and somewhat 

twisted. 

Remarks.—This variety is larger than Michela tra- 

beatoides (Harris, 1895a) s.s. that ranges from the 

Weches through the Cook Mountain formations; the 

Reklaw form keeps the carination on the body whorl. 

One large fragment of this species shows no trace of 

crenules on the body whorl, is strongly bicarinate and 

covered with spiral lines alternating in size. 

Etymology: The name carinata (Latin, keeled), re- 

fers to the prominent carinated keel on this species. 

Type information.—Holotype: PRI 30327; paratype: 

PRI 30416. Type locality: locality 18. 

Material examined.—26 specimens, the largest 30.0 

mm length, 17.0 mm width. One large fragment mea- 

sured ca. 42 mm in width. 

Genus STREPSIDURA Swainson, 1840, p. 90, 308 

Type species.—Strepsidura costata Swainson, 1840, 

by original designation. Eocene of England, France 

and Belgium. 

Original diagnosis.—‘‘Equally fusiform, but the ba- 

sal portion of the pillar turned inwardly, with a sharp 

fold at the base of the aperture; shell costated and sub- 

coronated; body whorl ventricose." (Swainson, 1840, 

p. 308) 

Remarks.—The genus is known from the Eocene to 

Oligocene. 

Strepsidura harrisi Givens and Garvie, 1994 

?Bulbifusus inuratus Conrad. Heilprin, 1891, p. 396 in part (not 
Fusus inuratus Conrad, 1833a, p. 291). 

Strepsidura ficus (Gabb). Harris, 1895a, p. 71, pl. 7, fig. 1; Aldrich, 

1895, p. 64, pl. 3, figs. 1, Та. 

?Strepsidura ficus (Gabb). Palmer, 1937, p. 368, pl. 47, fig. 4 (copy 

pl. 7, fig. 1 in Harris, 1895a). 

Strepsidura ficus? (Gabb) or subsp. Palmer and Brann, 1966, p. 922— 
923 (not Whitneya ficus Gabb, 1864, pp. 104, 224, fig. 216). 

Strepsidura harrisi Givens and Garvie, 1994, pp. 6-10, pl. 1, figs. 
1-6. 

Original description.—“‘Shell of medium size, thin- 

walled, pyriform, with nearly conical spire about one- 

sixth the total height of the shell and roundly inflated 

body whorl; whorls about six, including at least four 

teleoconch whorls, separated by abutting sutures that 

are slightly sinuous around costae; spire whorls an- 

gulate, with uniformly sloping to slightly concave 

ramp, sculptured by narrow costae overridden by 

weaker spiral cords; spiral cord midway between su- 

tures enlarged to form shoulder carina, which is noded 

at intersections with costae; two enlarged cords at ро5- 

terior margin of whorl form the subsutural collat, 

which is minutely noded where crossed by costae; cos- 

tae and shoulder suppressed on side of body whorl but 

retained on ramp area and neck; growth line profile 

nearly straight and vertical on side of body whorl, 

slightly prosocline on ramp area, aperture elongate- 

oval, sharply constricted anteriorly to form siphonal 

canal and gradually narrowed posteriorly to form еХ- 

halent channel, outer lip thin and smooth within; inner 

lip with moderately thick parietal and columella callus, 

which is sharply limited abapically; columella with 

prominent fold at start of siphonal canal; a second 

much weaker and apparently vestigial fold is some 

times present posterior to the prominent fold, siphonal 

canal moderately long, twisted, oblique, deeply 

notched; siphonal fasciole strong, limited posteriorly 

by a sharp keel." (Givens and Garvie, 1994, pp. ба 

10) 

Remarks.—Similar forms occur in Ше Tejon Eocene 

of California, in particular from Grapevine Canyon 

The Californian forms tend to be a little broader, are 

slightly more excavated on the shoulder and hav 

weaker ribs. Palmer and Brann (1965, p. 922-923) 

conjectured that the Californian and Texas species 

might be conspecific; Givens and Garvie (1994), 

showed this not to be Ше case. A very similar species 

of Strepsidura has been found in the Queen City For 

mation on the Colorado River, Bastrop County, Texas 

and is now lost. There is also an undescribed speci? 

of Strepsidura that I have found in the Seguin For 
mation in Texas. ` 

Type information.—Holotype: UT-TMM 939ТХ 

paratype: PRI 33114. Type locality: locality 20. 

Material examined.—11 specimens, the largest 20.0 

mm length, 12.5 mm width. 

Family BUCCINIDAE Rafinesque, 1815, р. 145 

Genus LAEVIBUCCINUM Conrad, 1865a, p. 21 
36, 

Туре species.—Buccinum prorsum Conrad, 183 

by monotypy. Eocene, upper Claiborne Group, Unite 

States. 

Diagnosis. —Protoconch smooth, multispiral with 

| 
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depressed nucleus. Whorls rapidly enlarging, convex, 

Suture deeply impressed. Sculpture of regularly spaced 

Spiral lines. Body whorl large, more than half the total 

length with short spirally lirate base. Aperture elon- 

gate, somewhat emarginate anteriorly, basal notch 

wide and shallow. Labral profile parasigmoidal, some- 

What thickened and lirate. Columella smooth, concave 
and slightly twisted. 

Remarks.—Five species of Laevibuccinum are 

known from the Eocene of the Gulf and Atlantic coast- 

al plains. The genus is restricted to the Paleocene and 

Eocene of North America. 

Laevibuccinum lineatum Heilprin, 1881 

Plate 17, figures 7-8 

Laevibuccinum lineatum Heilprin, 1881, p. 371, pl. 20, fig. 5. Harris; 
1896, p. 97, pl. 9, fig. 15; 1899, p. 52, pl. 6, fig. 12; Palmer, 1937, 

pl. 44, fig. 3, 4. 

Original Description.—''Shell fusiform, of about 

Seven convex volutions which are throughout their 

Whole extent covered by fine but distinct revolving 

lines; aperture slightly exceeding the spire in length, 

Subcaniculate anteriorly; columella greatly arcuate; 

outer lip striate within." (Heilprin, 1881, p. 371) 

Remarks.—This species ranges from the Midwayan 

lo the Sabinian stage. The primary difference between 

L. lineatum and the type L. prorsum, is that the latter 

has а smooth body whorl midsection. It is interesting 

that L. lineatum is now known to range into the lowest 

Claiborne strata with no observable change in char- 
acter, 

Type information.—Holotype lost. Lectotype and 

Temaining specimens: ANSP 30554. Type locality: 
Claiborne Bluff, Alabama River, Alabama. Figured 

Reklaw specimen: PRI 30412, from locality 4. 
Material examined.—114 specimens, the largest: 

20.0 mm length, 7.6 mm width. 

Genus EURYOCHETUS Cossmann, 18962, роза 

Туре species.—Buccinum cylindraceum Deshayes, 

865. Eocene of the Paris Basin. 
Diagnosis.—Shell small, thin-shelled, elongate, 

Whorls convex. Protoconch bulbous, multispiral, and 

Not deviated. Whorls convex, fairly rapidly expanding 

and covered with fine impressed spiral lines. Suture 

deeply impressed, body whorl very large, about half 
the length of the shell. Aperture narrow, ending in a 

Short, hardly constricted, truncated canal. Outer lip 

in, slightly parasigmoidal, interior smooth. Columel- 

а smooth, almost straight with a narrow channel be- 

tween two weak folds. 
Remarks.—This is an uncommon genus which is re- 

Stricted to the Eocene of Europe and North America. 

almer in Palmer and Brann (1966) doubtfully rec- 

ognized one species Laevibuccinum (Euryochetus ?) 
harrisi (Aldrich, 1897) from Woods Bluff, Hatchetig- 
bee Formation of Alabama, where Aldrich reported it 
as common. Palmer regarded it as a subgenus of Lae- 
vibuccinum Conrad, 1865a, but I prefer to give it full 
generic status following Cossmann and Wenz. E. punc- 
tatum is easily distinguished from the somewhat sim- 
ilar shaped Laevibuccinum lineatum Garvie, n.sp., by 
the more acute spire, the high multispiral protoconch, 
the punctate character of the spiral lines, and the ob- 
solete, hardly constricted canal. The genus is restricted 
to the Eocene of Europe and North America. 

Euryochetus punctatum, new species 
Plate 16, figures 1-2 

Description.—Shell medium in size, slender. 
Whorls ten, protoconch conical of four and a half 
whorls, the transition to the adult marked by a low 
varix. Early whorls rounded, later ones tending to flat- 
ten out below the suture. Surface of spire covered with 
spiral lines, coarse below the suture, punctate and Ac- 
teon-like over the remainder. The entire surface finely 
polished and almost glazed. Base of body whorl with 
large flat-topped spirals. Aperture elongate, notched, 
outer lip sharp and expanded, edge thickened within 
and possessing weak posterior lirae. Columella con- 
cave, with one very low swelling on the midsection 
and a weaker one below an almost indistinguishable 
channel. Anterior canal very short and slightly twisted, 
basal notch small and shallow. 

Remarks.—This shell was very difficult to place and 
but for the protoconch would have been placed under 
Parvisipho Cossmann, 1889. That genus, which Coss- 
mann includes under his family Chrysodismidae, is 

part of a group of buccinids with protoconchs having 
a papillate, deviated nucleus. One other characteristic 
of Euryochetus is the channel between two columellar 
folds; that character is seen very weakly in E. punc- 
tatum. So far as I can determine only one other buc- 
cinid genus has punctate spiral lines and that is the 
deep water genus Charitodoron Tomlin, 1932, off the 
coast of South Africa. The main feature distinguishing 
that genus is the proportionately smaller aperture. 

Etymology.—Referring to the ornament of punctate 
spiral lines. 

Type information.—Holotype: PRI 30413. Type lo- 
cality: locality 4. 

Material examined.—One specimen, 23.0 mm 
length, 8.3 mm width. 

Subfamily PPEUDOLIVINAE Swainson, 

1840, p. 82 

Genus PSEUDOLIVA Swainson, 1840, p. 82 

Type species.—Buccinum plumbeum Dillwyn, 1817, 
by original designation. Recent off the coast of West 
Africa. 
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Original Diagnosis.—“Shell thick, oval, oliviform, 

ventricose; spire very short; base with two parallel 

grooves, one of which forms a notch at the base of the 

outer lip; suture slightly channeled; inner lip very 

thick, and turning inwards; aperture with an internal 

canal. Connects the Turbinellidae with the Volutidae.“ 

(Swainson, 1840, p. 306) 

Remarks.—The genus ranges from the Upper Cre- 

taceous to Recent, where is is known by one species 

from West Africa today. 

Pseudoliva cf. santander Gardner, 1945 

Plate 18, figures 1-3 

Pseudoliva santander Gardner, 1945, pp. 195-196, pl. 22, fig. 24; 

Dockery, 1980, р. 104—105, pl. 3 figs. 1A, IB, 2, 3A, 3B. 

Original description.—''Shell large, rudely conic, 

the outline obscured by excess callus. Early whorls 

lost, and characters of adolescent largely concealed by 

the enveloping body, but probably similar in a general 

way to that of P. vetusta (Conrad). Body relatively 

large, heavy, broadly inflated, shouldered in the adult; 

callus thick, deposited along the suture of the final 

whorl, overtopping the spire in many individuals. 

Sculpture other than incremental, obsolete or undevel- 

oped even on the area in front of the pseudoliva 

groove. Aperture relatively short and narrow, oblique- 

ly elliptical. Callus pad at posterior commissure thick- 

ly spread from the suture to the groove, distorting the 

posterior portion of the body and the outer lip; a nar- 

row and fairly deep channel between the pad and the 

labral margin. Pseudolivar groove narrow and deep. 

Anterior fasciole corrugated by the growth lines, 

broadly U-shaped terminally. Umbilicus keeled at the 
margin apparently closed by the reverted callus." 
(Gardner, 1945, pp. 195-196) 
Remarks.—The Reklaw specimens are not as 

strongly shouldered as in typical P. santander, a spe- 
cies from the lower and middle horizon of the Laredo 
Formation of Mexico, but agree well in the remaining 
characters. In particular, in the heavy deposit of callus, 
the oblique elliptical apertural shape, the keeled mar- 
gin to the umbilical depression, the distinct channel 
between the outer lip and the labral margin, these spec- 
imens match Gardner's species. Of the various races 

of Pseudoliva vetusta, perhaps the Lower Eocene, 

Woods Bluff and Middle Eocene specimens from the 
Weches Formation of 14.4 km. E. of Jewett, Leon 
County, Texas, approach these most closely. With such 
a variable form the exact placement is to some degree 
arbitrary, but after examining an extensive suite of ma- 
terial, P. santander appears the closest species. Gard- 
ner (1934) conjectured that P. santander has an um- 
bilicus closed by the callus, but even on the smallest 

specimens which have very little callus deposit the 

umbilicus is absent; in any case that feature has not 

been taken to be of much value in separating the va- 

rieties of P. vetusta. The best specimen, a juvenile, 

shows fine ribbing on the first three adult whorls and 

fine spiral lines on the next whorl. Juvenile and me- 

dium-sized specimens have an obliquely compressed 

form very similar to Pseudoliva nana Gardner, 1945. 

The Reklaw specimens may to some extent be distin- 

guished by their more globose form, by the almost 

complete effacement of the suture, and by the protrac- 

tive outer lip. Very similar forms also occur in the 

Stone City Member of the Cook Mountain Formation, 

in Rocky Branch Creek, Burleson County, Texas at the 

base of the formation. 

Type information.—Holotype: USNM 497256. Туре 

locality: given as USGS Sta. 13685 (H-9), Los Alda- 

mas, 1.5 km. E. of El Barrio, in San Juan, Nuevo Leon, 

Mexico (middle part of the Laredo formation). Fi gured 

Reklaw specimens: PRI 30418, 30419, from locality 

20. 

Genus SIPHONALIA A. Adams, 1863b, p. 202 

Type species.—Buccinum cassidariaeformis Reeve: 

1846, by subsequent designation (Cossmann, 1889, p- 

149). Recent, seas around Japan. 

Diagnosis —Shell moderate to large in size, 10% 

and inflated. Protoconch small and inclined to the axis 

of the shell. Whorls convex, often ramped and cari- 

nate, suture impressed. Sculpture with collabral costae 

or nodules and fine spiral lines. Body whorl large, the 

sculpture effervescent towards the base. Siphonal fas- 

ciole distinct, canal bent strongly to the left and shal- 

lowly notched. Aperture large, ovate, with posterior 

gutter, outer lip thin, lirate within; columella smooth 

and excavated. 

Remarks.—Wenz (1944) reports the genus widely 

distributed but with few species. In the Paleogene of 

the Gulf coastal plain ten species have been described: 

the genus is also common in the early Tertiary of the 

Pacific coast. Several species listed by Palmer ай 

Brann (1966) under “Siphonalia” do not seem 10 
come close to the type, which is a squat, carinate shell 

with a strongly bent canal. Cossmann (1901a) lists 2 

number of species of quite variable character under the 

genus, a range that could include the Gulf Coast зре“ 

cies assigned to Siphonalia. The genus ranges from the 

Upper Cretaceous to Recent. 

Siphonalia cf. plummeri Palmer, 1937 

Plate 17, figures 9—10 

"Siphonalia" plummeri Palmer, 1937, p. 318, pl. 45, figs. 3, 4i 

Brann and Kent, 1960, p. 800. 

Original description.—''Shell small; whorls round- 
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ед, three or four; nucleus of four or five whorls, first 

two smooth, minute, last three with conspicuous lon- 

gitudinal ribs; the sculpture of the post-nuclear whorls 

begins abruptly with a large longitudinal fold and spi- 

ral ribs; the surface of the shell is covered with fine 

Spiral threads, with a finer intervening line; there are 

thirteen, longitudinal folds on an imperfect adult shell; 
the holotype has nine longitudinal folds but is an im- 
Mature shell; short anterior canal; labrum crenate with- 

in.” (Palmer, 1937, p. 318) 
Remarks.—The holotype of 5. с; plummeri is a ju- 

venile of 7 mm length and 4 mm width and gives а 
Misleading impression of the adult form of the shell; 

Palmer, (1937, p. 318) notes one of the paratypes has 

а height of 21 mm. Palmer’s species is from the Wech- 

es Formation of Texas. The Reklaw species differs 
from s. cf. plummeri in the following minor characters; 
Possessing about one more fold per whorl, being slen- 

derer, and usually lacking the fine intermediate line 

between the primary spiral lines. These differences 

Seem relatively minor and more material will have to 

be collected before it is known whether these differ- 

ences are constant. 

Type information.—Holotype: PRI 3092. Type lo- 
сашу: Colorado River at Smithville, Bastrop County, 

Texas, Figured Reklaw specimen: PRI 30420, from lo- 
Cality 20. 

Superfamily VOLUTOIDEA Rafinesque, 

1615, р 19 

Family VOLUTIDAE, Fleming, 1822, р. 490 

Subfamily ATHLETINAE Pilsbry and Olsson, 
1954, p. 15 

Genus VOLUTOCORBIS Dall, 1890, p. 75 

Type species.—Volutilithes limopsis Conrad, 1860, 

У original designation. Paleocene, Porter’s Creek For- 

Mation of Alabama. 
Diagnosis. —Shell resembling Volutilithes, but more 

Slender and without a coronated shoulder; the sculp- 

lure is reticulate, and nodose or prickly at the inter- 

Sections; the sutural sinus is less evident than in Vol- 
Utilithes, and the suture is sometimes channeled. 
Remarks.— According to Rehder (1969) the genus 

"anges from the Paleocene to Recent. Four members 

9f the species are recognized today, all from deep wa- 

ter off the South African coast. Specimens of Voluto- 

Corbis are generally uncommon in fossil deposits, ex- 

En paradoxically in the Reklaw, where they are abun- 
ant, 

Volutocorbis stenzeli (Plummer, 1933) 

Plate 18, figures 14—15 
Pies; я igs ома (Volutocorbis) stenzeli Plummer, 1933, р. 813, pl. 9, figs. 

213, 

Volutocorbis stenzeli Plummer. Palmer, 1937, p. 384, 21.89, figs. 1, 
2, copies Plummer. 

Diagnosis.—First three whorls smooth, next two 
ribbed, remainder cancellate. 40 longitudinal ribs on 
the body whorl; transverse ribs about equal in strength 
to the longitudinal ribs. Apical angle 64°, altitude 20 
mm, maximum diameter 10 mm. (After Plummer, 
1933, p. 384) 

Revised Description. —Whorls seven and a half, 
protoconch of three and a half smooth whorls, the first 
minute and almost flush with the next. Adult sculpture 
starts with two longitudinal costae followed half a 
whorl later by two transverse ribs at the upper and 
lower sutures; these are nodular where they cross the 
longitudinal ribs. At about whorl five a medial fine 
transverse line develops which rapidly increases in size 
to become another rib. Later whorls develop further 
transverse ribs above the lower suture so that the pen- 
ultimate whorl has four large nodular ribs. Transverse 
ribs are larger than the longitudinal ones; body whorl 
crossed by about 23 longitudinal ribs and minute 
growth lines, two to three columellar folds present, 
callus visible as a thin wide deposit, outer lip with 13 

tubercles. 
Remarks.—Some specimens develop the third and 

fourth longitudinal ribs in the reverse order. Some 
specimens show a smaller superior columellar fold. 
Apical angle varies between 60? and 65°. Volutocorbis 
limopsis (Conrad, 1860) has a similar protoconch, 
equally sized spiral ribs, and vertically flattened tu- 
bercles. The longer aperture and straighter spire profile 
of the Reklaw specimens are very distinctive. The ge- 
nus persists in Texas until at least the upper Cook 
Mountain Formation (Landrum and Wheelock mem- 

bers) as the author has a few specimens from Alabama 
Bluff, Trinity River, and from the Little Brazos River, 

Texas. V. stenzeli has only been found in the Marquez 
Member in Milam, Bastrop, and Caldwell Counties, 
Texas. 

Type information.—Syntypes: Plummer collection, 
TBEG P5381, P14165. Type locality: TBEG 28-T-9, 
dump at the site of old Copper prospect, 4.5 miles NE 
of Harwood, Caldwell Co., Texas. Figured specimen: 
PRI 30421, from locality 20. 

Material examined.—250-- specimens, the largest: 
16.0 mm length, 7.5 mm width. 

Genus ATHLETA Conrad, 1853b, p. 449 

Type species.—Voluta rarispina Lamarck, 1811, by 
subsequent designation (Dall, 1890, p. 75). Miocene 
of Europe. 

Diagnosis.—Shell fusiform, spire about one-fifth to 

one-third the height of the shell. Smooth protoconch 
of one and a half to four and a half whorls followed 
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by a ribbed stage of a half to a quarter whorl and a 

cancellate stage between one to one and a half whorls. 

Teleoconch shouldered, longitudinally costate or 

ribbed, often spinose at the shoulder; below the shoul- 

der the spiral lines are numerous. Aperture ovate, inner 

lip with two to three folds, outer lip often denticulate, 

siphonal canal wide, shallow, slightly recurved, beak 

long. 

Remarks.—The genus is known from the Eocene to 

Miocene. 

Athleta petrosus smithii Fisher and Rodda, 1964 

Plate 18, figures 6-9 

Athleta petrosus smithii Fisher and Rodda, in Fisher, Rodda and 

Dietrich, 1964, p. 43 +, pl. 8, figs. 8, 9; pl. 11, figs. 1-5 

Athleta petrosus smithii Fisher and Rodda. Palmer and Brann, 1966, 

р. 515-516. 

Original description.—''Shell small, medium-sized, 

whorls eight to ten, protoconch two and seven-eighths 

to four and a quarter smooth whorls, next quarter to 

half with longitudinal riblets. Later whorls with a nod- 

ed shoulder and a noded subsutural ridge, the two sep- 

arated by a poorly defined ramp. On the larger speci- 

mens the shoulder nodes increase in size to become 

small transversely-pointing spines which are at the ter- 

mination of low longitudinal folds. Body whorl round- 

ed in small specimens, straight in larger ones, beak 

sharply constricted into a spirally lirate neck. Aperture 

straight, obliquely inclined, two columellar folds, 

slight siphonal fasciole present.” (Fisher and Rodda, 

in Fisher, Rodda and Dietrich, 1964, p. 43) 

Remarks.—200 specimens were used to measure 

various characters such as length, spire angle, diame- 

ter/length, number of columellar folds, etc. and these 

noted for each specimen and plotted graphically. De- 

spite the fact that two intermixed species of Athleta 

seemed to be present, no consistent set of characters 

could be found to reliably separate the groups. The 

species displays a wider variation of characters than is 

indicated in Fisher et al. (1964); in particular when the 

number of ribs on the body whorl is plotted against 

the length, the specimens generally separate into two 
groups for large specimens and overlap for the smaller 

ones. The first variety displays the typical profile of 
Athleta petrosus (Conrad, 1833a) s.s. from the Weches 
through the Gosport Sand formations, with the upward 
pointing spines, a spire angle of 58-65” and usually 
a moderate to heavy amount of callus deposit from 
whorl seven onwards. The other group tends to have 
a more subdued profile, a spire angle of 51°—60°, а 
smaller shoulder ramp, cancellate ornament and miss- 
ing or weak folds or spines. No consistent set of char- 
acters could be found in either the juvenile specimens 
or the spire of the adult specimens which could con- 

sistently distinguish the two groups throughout all 

stages of growth. In the first group, the adult spinose 

sculpture may develop in specimens as small as 15 mm 

and is present in all specimens of 20 mm or larger. 

About 6090 of all specimens have a moderate amount 

of callus deposit, 20% showing prominent denticles on 

the outer lip. These characters are not dependent on 

the growth stage of the specimen, being displayed on 

specimens as small as 5 mm. For very small specimens 

of 5—7 mm, or four to five whorls, a separation into 

two stocks is again apparent; those with a high pro- 

toconch of three and a half to four whorls, coarse lon- 

gitudinal folds and lack of transverse lirae on the body 

whorl, and those with a more squat protoconch of three 

and an eighth to three and three-quarters whorls, 

shoulder rarely present and a more uniform cancellate 

ornament. The high protoconch group can be correlat- 

ed with the spinose adult form but only in general 

terms. It is possible that these specimens contain two 

species, the descendants of the stocks of Athleta tuo- 

meyi Conrad, 1853b from the Paleocene and Lower 

Eocene, and Athleta petrosus (Conrad, 1833a), that 

have not become sufficiently differentiated to separate 

them taxonomically. Alternatively this might be a case 

of sexual dimorphism. 

Type information.—Holotype: TBEG 35288. Туре 

locality: bluff on Ridge Creek, 6.2 m. West of Smith- 

ville, Bastrop County, Texas; locality 6 (7 TBEG lo- 

cality no. 11-T-7). Figured specimens: PRI 30422- 

30424, from locations 20. 

Material examined.—400--, the largest 34 mm 

length, 19 mm width, spire angle 57°—73°. 

Family HARPIDAE Bronn, 1849, p. 469 

Genus CRYPTOCHORDA Mörch, 1858, p. 43 

Type species.—Buccinum stromboides Hermanns, 

1781, by monotypy. Eocene of England and France. 

Diagnosis.—Shell fusiform, not high, smooth. Pro- 

toconch rounded with four smooth whorls. Whorls 

rounded, body whorl large and inflated, basally con“ 

stricted to a short neck, siphonal fasciole weak. Ар- 

erture elongate with posterior gutter, anterior notch 

deep. Outer lip thickened, almost straight. Columella 

without folds, curved several times, anteriorly reach- 

ing below the labrum, columellar callus thinly cover 

ing the ventral surface and most of the spire. 

Remarks.—The genus is relatively rare and restrict- 

ed to the Paleogene of North America and Europe 

Four Claibornian species are known and one from the 

Eocene of California. 

Cryptochorda? sp. 

Plate 18, figure 16 

Remarks.—Several fragments of the outer lip of à 

Cryptochorda were obtained, all of them associate 
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with a large mass of worn coral. The differences be- 
tween this species and other Claibornian ones indicate 
a less robust species with a thinner spread of enamel. 
The base of the body whorl has five to seven im- 
pressed spiral lines, a feature also seen in some spec- 

imens of Cryptochorda eureia Stenzel and Turner, 
1940, from the Weches Formation of Texas. 

Material examined.—Five fragments, the largest 25 
mm length, comprising the lip and part of the body 
whorl, from locality 20. Figured specimen: PRI 33129. 

Family OLIVIDAE Latrielle, 1825, p. 198 

Genus ANCILLA Lamarck, 1799, p. 70 

Type species.—Voluta ampla Gmelin, 1791, by 
monotypy. Living in the Indo-Pacific. 

Diagnosis.—Shell elongate, ovoid-fusiform; sutures 
usually externally covered with callus; surface smooth, 
often polished. Aperture long, broader anteriorly, with 
à slight anterior notch, outer lip sharp, smooth within; 
columella slightly twisted, with fine folds; anterior part 
ОЁ the aperture with a callus deposit. 
Remarks.—Wenz (1943) lists Ancilla ranging ques- 

tionably from the Cretaceous (Senonian) to recent. The 

genus is well known, and common in the Sabinian and 
Claibornian stages of the Gulf coastal plain. The genus 
$.l. is ranges from the Upper Cretaceous to Recent. 

Subgenus OLIVULA Conrad, 1832b, p. 25 

Type species.—Ancilla (Olivula) staminea (Conrad, 
1832b), by subsequent designation (Cossmann, 1899b, 
P. 70). Sabinian and Claibornian stages of the south- 
eastern United States. 

Diagnosis.—Shell medium to large in size; elon- 
8ate, spire short; suture somewhat channeled; subsu- 

tural collar heavy, covered by callus that extends over 
the upper margin of the preceeding whorl; aperture 
Very long, somewhat expanded anteriorly; outer lip 
Straight or weakly convex, posteriorly abruptly bent 
towards the body. Ancillid band broad, fasciolar band 
divided into two bands by a spiral line; fasciolar 
8roove deep. 

Remarks.—Olivula is an Eocene genus restricted to 
North America. 

Ancilla (Olivula) staminea reklawensis, 
new subspecies 

Plate 19, figures 15-16 

Description.—Shell medium in size, elongate, 

Weakly inflated; spire whorls covered with a thin even 
Coat of callus which spreads from the apertural region 
lo the previous or earlier whorl; collar with a groove 
9n the upper third to one quarter; sculpture of very 
Subdued ornamentation of longitudinal lines and spiral 
Striae, 

Remarks.—Lower Eocene forms of Ancilla (O.) 
staminea have a thick development of the callus and 
only one groove in the anterior enamel band; the body 
whorl ornamentation is very similar to that of Middle 
Claibornian forms of A. (O.) staminea. The labial de- 
velopment of the Reklaw subspecies is more closely 
allied to the middle Eocene representatives of A. (O.) 
staminea, which have two grooves on the enamel 
band, more prominent body whorl ornamentation and 
a higher and less callus covered spire. Specimens of 
A. (O.) staminea from St. Maurice, Louisiana show the 
greatest similarity to the Reklaw material. 

Etymology.—Referring to the formation. 
Type information.—Holotype: PRI 30425; paratype: 

PRI 30426. Type locality: locality 20. 
Material examined.—225 specimens, the largest: 

17.4 mm length, 6.2 mm width. 

Superfamily CANCELLARIOIDEA Gray, 
1853, p. 130 

Family CANCELLARIDAE Forbes and Hanley, 
1952; p. 350 

Genus ADMETULA Cossmann, 1889, p. 224 

Type species.—Cancellaria evulsa (Solander, 1776), 
by original designation. Bartonian Eocene of England. 

Diagnosis.—Shell inflated, not umbilicated, with 
varices and cancellate ornament; protoconch paucis- 
piral, prominent, flattened; aperture oval, outer lip lir- 
ate within corresponding to the last varix; beak slighty 
twisted and bent to the left, not notched; labial deposit 

thin; columella with three oblique folds, the lowest 

weaker and not as oblique as the upper two. 
Remarks.—The genus is known from the Upper 

Cretaceous to the Pliocene. 

Admetula irregularis, new species 
Plate 19, figures 1—2 

Description.—Shell small and squat, of five and a 
half whorls. Protoconch of two and a half smooth 
rounded whorls, nucleus minute, transition to final 
adult sculpture is via a cancellate ornament of a quarter 
whorl. Adult sculpture of 12 to 13 oblique costae 
which vary irregularly in size from thin raised lines to 
thick varices, these are overridden by five spiral lines 
on the spire and 11 or 12 on the body whorl, the in- 
tersections with the smaller costae nodular. Whorls 
strongly contracted at the suture making the sutural 
diameter less than that of the previous whorl. Aperture 
ovate, outer lip curving smoothly to the base and lirate 
within. Columella with plications, the two uppermost 
stronger and terminating abruptly abaperturally, the 
lower plication marking the start of a short unnotched 
canal. Edge of inner lip margining a deep depression. 
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Remarks.—Two similar species are Admetula torti- 

plica (Conrad, 1865a) and Admetula parilis (Palmer, 

1937), both from the Middle Claibornian. A. tortiplica 

is more elongate and has one more spiral line on the 

spire and the columellar plications develop gradually 

from the two uppermost revolving ribs; A. parilis is 

shorter, has stronger spiral lines and has weaker vari- 

ces. All the specimens at hand are probably juvenile 

but are still readily distinguished by the smaller size 

and irregular ornamentation; the largest specimen (the 

holotype) has a medial spiral thread between spiral 

lines on the body whorl. Several similar Cancellaridae 

from the Claibornian have a similar irregular sculpture 

but none so pronounced as A. irregularis. 

Etymology.—Referring to the irregularly sized cos- 

tae. 

Type information.—Holotype: PRI 30427; рага- 

types: PRI 30428. Type locality: locality 4. 

Material examined.—15 specimens, the largest 4.5 

mm length, 2.8 mm width. 

Genus TRIGONOSTOMA Blainville, 1827, p. 652 

Type species.—Delphinula trigonostoma Lamarck, 

1822, by monotypy. Recent in the Indo-Pacific. 

Diagnosis.—Shell globose to high, whorls more ог 

less loosely wound; shoulder wide and concave; ap- 

erture trigonal and bent to the right; widely umbilicate, 

siphonal fasciole strong; columella with two or three 

plications. 

Remarks.—Genus Trigonostoma ranges from the 

Lower Eocene to Recent. Recent species of the genus 

are temperate to tropical in distribution. 

Subgenus VENTRILIA Jousseaume, 1887, p. 194 

Type species.—Ventrilia ventrilia Jousseaume, 1887 

(+ Cancellaria tenera Philippi, 1848), by monotypy. 

Recent, in the Caribbean. 

Diagnosis.—Whorls carinate, closely coiled, suture 

channeled or deeply impressed, the diameter less than 
the carina of the previous whorl; umbilicus well de- 

veloped, margined by a broad siphonal fasciole; peri- 
stome continuous, channeled below; columella con- 

cave with two weak folds, partially resorbed at um- 
bilical edge. 

Remarks.—Ventrilia is known from the Eocene to 
Recent. 

Trigonostoma (Ventrilia) herbae, new species 
Plate 19, figures 3—4 

Description.—Shell small, slender for the genus. 
Protoconch of two and a half smooth whorls, flattened 
at the apex, nucleus minute, last nuclear whorl greatly 
expanded. Adult sculpture up to five and a half smooth 
convex whorls which carry microscopic widely spaced 

spiral striae, slightly more prominent on the lower part 

of the whorls. Shoulder prominent, smoothly concave, 

the keel thickened and with 12 to 14 bladelike costae 

on each whorl, the upper ends of which are rounded, 

bent back and projecting well above the shoulder; on 

the shoulder the upper ends of the costae meet the 

suture almost tangentially. Aperture ovately triangular, 

inner lip with two columellar folds that are margined 

below by a swelling on the columella, labrum with 

obscure denticles, umbilicus small. 

Remarks.—A few specimens have the costae thick- 

ened to such a degree that they can be considered var- 

ices. The nearest relatives are Trigonostoma panones 

(Harris, 1895a) from the Weches Formation, and Tri- 

gonostoma sabinetownensis LeBlank, 1942 from the 

Hatchetigbee Formation. Unfortunately the holotype of 

T. sabinetownensis is lost; based on the published fig- 

ures and text by LeBlank; Т. sabinetownensis has 

sharp costae, is smaller, and has only two columellar 

folds, while 7. panones has three columellar folds, 

thickened costae that are nodular above the keel, and 

is altogether a broader shell. In T. (V.) herbae the cos- 

tae and growth lines on the shoulder meet almost tan- 

gentially while in T. panones they meet at ca. 45°. 

Trigonostoma gemmatum (Conrad, 1833а), a more dis- 

tantly related species, also has the costae meeting the 

suture almost tangentially. The high spire of this spe- 

cies and lack of strong spiral ornament place this spe- 

cies rather doubtfully in Ventrilia; most American Eo- 

cene cancellarids require a revison for proper place- 

ment but that is outside the scope of this report. 

Etymology.—The name herbae (Latin, blade), refers 

to the blade-like costae. 

Type information.—Holotype: PRI 30429; para- 

types: PRI 30430, 30431. Type locality: locality 20. 

Material examined.—92 specimens, the largest: 8.5 

mm length. 

Trigonostoma (Ventrilia) elegantissima, 

new species 

Plate 19, figures 7-8 

Description.—Shell small, slender, of up to six and 

three-quarter whorls. Protoconch of two and а half 10 

two and three-quarter smooth inflated whorls, nucleus 

minute. Adult whorls with 17 to 21 strong costae, flut- 
ed above and projecting a little above the convex 

shoulder. About six spiral ribs on the spire and 11 0? 

the body whorl. Sharp prominent nodes are developed 

where the spiral ribs cross the costae. Aperture trian- 

gular, labrum with seven denticles, inner lip with two 

folds, a denticle on the lower margin and above with 

two spiral rows of denticles on the callus correspond- 

ing in position to the nodes beneath. Length of um“ 

bilical area more than half the apertural length. 
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Remarks.—This species has affinities with Trigo- 
nostoma panones smithvillensis (Harris, 1895a), Tri- 

gonostoma panones juniperum (Harris, 1895a) and 
Trigonostoma penrosei (Harris, 1895a), and may be 

ancestral to all of them. 7. penrosei also has nodular 
ribs, but three plications on the columella, 10 to 11 
ribs and three spiral lines. Unfortunately the holotype 
of T. penrosei is so damaged that only the published 
figures can be relied upon. Both 7. harrisi and T. jun- 

iperum have an obtuse shoulder angulation, but not as 
acute as in 7. (V.) elegantissima, and both have a dif- 
ferent apertural profile. The distinctive features of Т. 
(V.) elegantissima are the concave profile of the lower 

Portion of the body whorl and the very crisp and nod- 
ular ornamentation. 

Etymology.—The name elegantissima (Latin, most 
elegant), refers to the very elegant form of this species. 

Type information.—Holotype: PRI 30432. Type lo- 
cality: locality 20. 

Material examined.—Nine specimens, the largest: 
9.0 mm length. 

Trigonostoma (Ventrilia) jonesae, new species 
Plate 19, figures 5-6 

Description.—Shell small, whorls seven, proto- 
conch of two smooth whorls, the apex flattened and 

the nucleus depressed and minute. Adult whorls with 
à rounded shoulder and 14 to 15 costae per whorl of 
Which four per whorl are developed into varices. 
Whorls crossed by numerous irregularly spaced spiral 
lines tending to become obsolete above the carina. On 
the body whorl the ribs are smaller, regularly spaced 
and crossed at right angles by low undulations on the 
umbilical margin, the undulations formed by the pos- 
terior end of the thickened longitudinal costae. Aper- 
ture suboval, labrum thickened within and with seven 
Spiral lirae. Inner lip with two folds and a lower cren- 
ulation. Umbilicus small. 
Remarks.—The closest relative to this species is Tri- 

Sonostoma panones smithvillensis (Harris, 1895a) 

from the Weches Formation, but that species has no 
Secondary sculpture, has a more rounded shoulder and 
keel, and a very much larger protoconch. 7. (V.) jo- 

пезае combines characters common to species of both 
Sveltia, Jousseaume, 1887, and Trigonostoma. Sveltia 
alveata (Conrad, 1833b) from the upper Claiborne 
Group, of which T. (V.) jonesae is a probable ancestor, 
has а similar shape, protoconch and body whorl or- 
Namentation, but the ornament of the spire is more 
regular in shape and shows none of the varices char- 

acteristic of the Reklaw species. Trigonostoma s.s has 

4 channeled suture and a triangular aperture, the base 

9f which is a posterior gutter placed well away from 

'he suture and is reflected to the right. Species of Svel- 

па s.s. have an obliquely elongated aperture, im- 
pressed sutures and a flaring outer lip. In T. (V.) jo- 
nesae the lip is moderately flaring, the base is reflected 
and an impressed suture is contained within a weak 
gutter. Most species assigned to Trigonostoma in the 
Claibornian Eocene do not have the base of the aper- 
ture reflected to the left, or the channeled sutures typ- 
ical of that genus. 

Etymology.—This species is named in honor of Dr. 
Carol Jones, formerly of the Academy of Natural Sci- 
ences, Philadelphia. 

Type information.—Holotype: PRI 30433; paratype: 
PRI 30434, a juvenile. Type locality: locality 20. 

Material examined.—Five specimens, the largest: 
10.0 mm length. 

Family MITRIDAE Swainson, 

1831, pls. 49, 50, 5414 

Subfamily CYLINDROMITRINAE Cossmann, 
1599, pels2 

Genus VOLVARIELLA Fisher, 1883, p. 553 

Type species.—Volvaria lamarcki Deshayes, 1865, 
by monotypy. Eocene of the Paris Basin. 

Diagnosis.—"''Shell small, 7-15 mm, cylindrical 
and slender, spire short and conical, with almost five 
whorls; nuclear whorls are smooth and flat. Sculptured 
with numerous and finely punctate spiral striae. Ap- 
erture longer than the spire, straight, slightly flaring 
anteriorly; columella with 2 anteriorly placed folds." 
(Cernohorsky, 1970, p. 64). 

Remarks.—Cernohorsky (1970), stated that the ge- 
nus Volvariella is probably related to Cylindites J. de 
C. Sowerby, 1824, a genus within the family Acteon- 
idae. As one characteristic of the opisthobranch family 
Acteonidae is a heterostrophic nucleus, a specimen of 
Volvariella milamensis, n. sp. was carefully broken 
and the nucleus examined. The nucleus was found to 
be dextral and in fact quite similar to that of Ancilla 
Lamarck, 1799. On this evidence the genus is kept 
within the Mitridae where it had been placed by pre- 
vious authors. The genus is restricted to the Eocene of 
Europe and North America. 

Volvariella milamensis, new species 
Plate 19, figures 11—12 

Description.—Protoconch of two and a half to three 
whorls, loosely coiled. Whorls three through six are 
partially immersed in the later whorls. Body whorl 
punctate, columella with three folds and above that a 
swelling that dies out as it revolves into the aperture. 
The first and third folds continue revolving into the 

14 Nomen transl. Adams, A. and Adams, H, 1853 (ex Mitranae). 
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aperture while Ше second becomes obsolete and merg- 

es into the upper one. Spire angle of 77° to 90°. 

Remarks.—This species is similar to Volvariella 

gabbiana Harris, 1895a, and could have been assigned 

there but for the larger number of columellar folds, its 

spire angle of 115° and its non-punctate surface. An- 

other species related to this one is Volvariella reticu- 

lata Johnson, 1899; its spire angle is ca. 60°. Two 

specimens show traces of violet color banding colla- 

bral with the growth lines. 

Etymology.—The specific name refers to the occur- 

rence in Milam County. 

Type information.—Holotype: PRI 30435; para- 

types: PRI 30436, 30437. Type locality: locality 20. 

Material examined.—17 specimens: the largest 10.0 

mm length, 3.0 mm width. 

Superfamily CONOIDEA Rafinesque, 1815, p. 19 

Family CONIDAE Rafinesque, 1815, p. 19 

Genus CONUS Linneaus, 1758, p. 712 

Type species.—Conus marmoreus Linneaus, 1758, 

by subsequent designation (Children, 1823). Recent in 

the Indo-Pacific. 

Diagnosis.—Shell usually solid, thick-shelled, in the 

form of an inverse cone with straight or concave sides. 

Spire usually low, later whorls enveloping earlier ones 

below the suture, ornament above smooth or with rows 

of nodules, below with spiral lines. Siphonal fasciole 

strong, smooth or with spiral lines. Aperture thin, elon- 

gate, parallel, sometimes a little wider anteriorly, ex- 

tending most of the length of the shell. Outer lip thin, 

sharp, top with anal sinus. Columella straight, poste- 

rior gutter present, earlier whorls partially resorbed. 

Remarks.—Conus s.s. is known from the Pliocene 

to Recent. The genus is primarily tropical in distribu- 

tion. 

Subgenus LITHOCONUS Mörch, 1852, p. 66 

Type species.—Conus millepunctatus Lamarck, 
1822, by subsequent designation (Cossmann, 1889, p. 

232). Recent in the Indo-Pacific. 
Diagnosis.—Shell moderate to large in size. Spire 

concave to flat, or very low. Protoconch globular, with 
blunt nucleus. Above the shoulder, whorls weakly con- 
cave, smooth or with fine spiral striae; sutures im- 
pressed. Below shoulder, body whorl smooth, basally 
with spiral lines, and wide impressed anal depression, 
siphonal fasciole present. Aperture wider below. An- 
teriorly weakly notched. Outer lip prosocyrt. 
Remarks.—Wenz (1943) gives the range of Litho- 

conus questionably from the Cretaceous (Senonian), to 
Recent. 

Conus (Lithoconus) nocens, new species 

Plate 19, figures 9—10 

Description.—Shell small, protoconch of two and 

one-half smooth whorls. Spire whorls with five or six 

spiral lines. Below the carina early whorls ornamented 

with weak oblique nodules, later ones smooth. Body 

whorl a straight cone, smooth, base with strong punc- 

tate, crowded spiral lines. Columella terminated with 

a strong, very oblique fold, siphonal fasciole weak. 

Remarks.—Four characters in combination serve to 

distinguish this species from Conus (Lithoconus) saur- 

idens Conrad, 1833b, the common cone from the Cook 

Mountain Formation: the flat sides, the sharp unridged 

carina, the coarse, strong, spiral basal lines, and the 

lack of strong growth lines on the ramp. The growth 

lines on Cook Mountain specimens generate a char- 

acteristic reticulated pattern on the ramp where they 

cross the spiral lines. As Palmer (1937, p. 461) has 

already noted, the height and shape of the spire in this 

species is so variable as to preclude use of that feature 

in a definite determination. I have a large collection of 

cones from the Weches Formation where the common 

species is also referred to C. (L.) nocens. These spec- 

imens show a slightly rounded carina, giving the whorl 

profile a weakly sinuous profile but still far closer to 

the type than is C. (L.) sauridens. The largest Weches 

specimens of C. (L.) nocens tend to have obsolescent 

basal spiral lines on the abapertural side but keep them 

adaperturally. Larger. Cook Mountain specimens of C. 

(L.) sauridens develop a strong, swollen siphonal fas- 

ciole, whereas C. (L.) nocens does not. The system- 

atics of the Middle Claibornian cones is badly in need 

of revision; at least another three well characterized 

species can be recognised aside from C. (L.) sauridens. 

Etymology.—The specific name is a play on the type 

locality, “Devil's Eye”. 

Type information.—Holotype: UT-TMM 84822; 

paratype: UT-TMM 84823. Type locality: locality 11. 
Holotype length, 20.0 mm. 

Material examined.—Two Reklaw specimens, 25 

Weches specimens, 100+ Cook Mountain specimens- 

Family TURRIDAE H. and A. Adams, 

1858, р. 614» 

Subfamily TURRICULINAE Powell, 1942, р. 29 

Genus TURRICULA Schumacher, 1817, p. 217 

Type species.—Turricula flammea Schumacher 

1817, by monotypy. Recent from the Indo-Pacific. 

15 Swainson (1840) has been credited with the definition of the 

name Turridae although he uses the name Pleurotomidae. H. and А. 

Adams (1858) use Turrinae in the first page of the index of volume 

1 to refer to Turritidae and Turritinae on p. 87. On p. 246, they n 

a new suborder established by Dr. Gray on the basis of anatomica 

characters; in volume 2, p. 614, the names Turridae and Turrinae are 

formally established. 

ote 



EOCENE MOLLUSCS OF TEXAS: GARVIE 91 

Diagnosis.—Shell fusiform, usually shouldered, 
carinate, with a long, straight or slightly bent, narrow 
canal. Sculpture varying from smooth to strong spirals, 
often nodular where crossed by growth lines. Proto- 
conch of two to two and one-half smooth whorls. Anal 
Sinus on the shoulder slope, moderately deep, wide and 

U-shaped; outer lip thin. 

Remarks.—Powell (1966) has Turricula ranging 
from the Eocene to Recent. Turricula s.l. appears to 
occur in the Upper Cretaceous of the Gulf Coast. 

Turricula sp. 

Plate 19, figures 13—14 

Description.—Shell small, moderately inflated. 
Whorls with subsutural collar, concave ramp, jutting 
Carina and constricted below; body whorl broadly 
rounded. Ornament of numerous spiral lines; with 
Weak folds below the carina on early whorls; elongated 
riblets on the subsutural collar generated by the growth 
lines, stronger on later whorls. Columella straight and 
smooth. 

Remarks.—The one specimen found of this genus 
is missing the protoconch, and part of the outer lip and 
canal. Palmer and Brann (1966) list five species of 

Turricula from the Paleocene and Eocene of the Gulf 
Coastal Plain; none of these shows much similarity to 
the present species. This species is remarkably similar 
to Turricula planetica (Edwards, 1856), from the Eo- 

cene Bracklesham and Barton beds of southern En- 
gland, and can be distinguished from that species by 
the lower position of the carina, the more prominently 
defined collar, and the noded character of the whorls 

below the carina on the early whorls. 
Material examined.—One specimen, 22 mm length. 

Location 20, unit Е Figured specimen: PRI 30560. 

Genus SURCULOMA Casey, 1904, p. 153 

Type species.—Pleurotoma tabulata Conrad, 1833b, 
by original designation. Middle Eocene, Gosport Sand 
Formation of Alabama. 

Original diagnosis.—'*. . . the small paucispiral em- 
bryo is very nearly the same in general form [to Ат- 
blyacrum, Cossmann, 1889]... In Surculoma Ше beak 
is rather slender and somewhat abruptly formed below 
Ше convexity of the body whorl, the ribs large and 
few in number, the spire whorls always more or less 
Angulate in profile at the periphery and the sculpture 
invariably consists of minute and very close-set spiral 
lines.“ (Casey, 1904, p. 153) 

Subgenus VOLUTAPEX, new subgenus 

Туре species.—Surculoma calantica Harris, 1937, 
erein, 

Diagnosis.—Shells like Surculoma but with a blunt- 

ly mammilate nucleus, spiral striation most obvious 
anteriorly. Ribbing typically having a vertically 
pinched appearance, thus producing whorls or a more 
or less carinated aspect. (after Harris, 1937, риза) 

Remarks.—Harris (1937, р. 55) proposed Volutapex 
as a section of Surculoma; the latter taxon defined as 
a subgenus of Turricula, and thus Volutapex had then 
no formal taxonomic status. Palmer and Brann (1966) 
use Volutapex as a subgenus and list eight species un- 
der that taxon, but do not give a diagnosis or figure of 
the type species so the taxonomic status remained un- 
changed. Powell (1966) briefly discusses Volutapex 
but does not believe it deserves more than sectional 
significance. In my experience, the Claibornian species 
assigned to Volutapex form a natural group and should 
be given more than sectional status. Harris, 1937, notes 
Surculoma calantica Harris, 1937, may be regarded as 

typical and includes four other species in the section; 
the Reklaw species described in the next section fits 
readily in Harris’s group. The group appears restricted 
to the Eocene of the Gulf Coast. 

Surculoma (Volutapex) imbricata, new species 

Plate 20, figure 14 

Description.—Shell medium sized, elongate fusi- 

form. Whorls ten, protoconch obtuse, blunt and mam- 
millate, of one smooth volution; the remaining whorls 
strongly carinate and possessing a sharp keel. Shoulder 
concave with indications of a faint subsutural collar, 
profile convex below the keel, six to eight longitudinal 
folds per whorl, strong below and fading out below 
the collar. Surface ornamented with numerous close- 
set, sharp, collabral striae and irregular, spiral lines, 
both obsolescent on the shoulder; below the keel a few 

stronger spirals. Where the spiral lines cross the lon- 
gitudinal ones a minute muricate ornament is devel- 
oped that is stronger on the shoulder. Base of the body 
whorl with stronger spiral lines which alternate in size 
on the beak. Aperture ovate, outer lip sharp, incurved 
and smooth within. Columella long and slightly twist- 
ed, siphonal fasciole variable in strength. Umbilical 
depression usually present. 

Remarks.—The strength of the siphonal fasciole is 
quite variable; thin-shelled specimens have a very 
weak fasciole and almost no umbilical depression, 
thicker specimens have a prominent, strongly twisted 
fasciole, and a larger depression; in one case the um- 
bilical depression is developed into a small false um- 
bilicus. A close representative is Surculoma penrosei 
(Harris, 1937). The Reklaw specimens have a more 
prominently imbricated ornament, much more angular 
whorls, a concave shoulder and are generally shorter. 

Etymology.—The specific name imbricata notes the 
imbricate character of the whorls. 
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Type information.—Holotype: PRI 30460; para- 

types: PRI 30461-30463. Type locality: locality 20. 

Material examined.—140 + specimens, the largest: 

28.0 mm length, 10.3 mm width. 

Genus LYROSURCULA Casey, 1904, p. 156 

Type species.—Lyrosurcula elegans Casey, 1904, by 

subsequent designation (Powell, 1942, p. 16). Claibor- 

nian Eocene of the United States. 

Diagnosis.—Shell with multispiral conical proto- 

conch, initially smooth then with widely spaced ar- 

cuate riblets. Teleoconch whorls with large fasciolar 

surface, spirally lirate throughout, with axial ornament 

of angular, large, barely inflated costae separated by 

regular depressions that are strong below the fasciolar 

surface, and weak or obsolete above. Aperture and ca- 

nal long, columella straight and smooth. 

Remarks.—The teleoconch sculpture is very distinc- 

tive but usually poorly described. A common character 

of shells is a regular arrangement of nodes, or spines, 

superimposed on a regularly conical spire; the genus 

Lyrosurcula has an unusual arrangement where regu- 

larly arranged, radially depressed areas, or dimples, are 

seen instead of nodes or spines. The genus is known 

only from the Eocene of the Gulf Coast. 

Lyrosurcula cf. vaughani (Harris, 18952) 

Plate 20, figures 16-17 

Pleurotoma vaughani Harris, 1895a, p. 57, pl. 4, fig. 8. 

Lyrosurcula vaughani (Harris). Casey, 1904, p. 157; Harris, 1937, 

p. 82, pl. 13, fig. 38; fig. 39; Brann and Kent, 1960, р. 516; Palmer 

and Brann, 1966, p. 746. 

Remarks.—Two juveniles are assigned to this spe- 

cies. L. vaughani ranges from the Weches Formation 

to the Upper Cook Mountain Formation. The only dif- 

ferences observed are the more pointed protoconch 

and generally sharper spiral ornamentation of the Rek- 

law specimens. More material will have to be discov- 

ered before it can be determined whether these differ- 

ences are significant or not. 

Type information.—Holotype: TBEG 35616, from 
the Weches Formation. Type locality: banks of Colo- 
rado River at Smithville, Bastrop County, Texas. Fig- 
ured Reklaw specimen: PRI 33130. 

Genus PYRAMIMITRA Conrad, 1865а, р. 28 

Type species.—Mitra terebraeformis Conrad, 1848, 
by monotypy. Gosport Sand Formation of Alabama. 

Diagnosis.—Shell small, slender. Protoconch mul- 
tispiral, initially smooth, later longitudinally costate, 
nucleus small. Whorls feebly convex, with impressed 
suture and longitudinal ribs and spiral lines. Body 
whorl one-third to one-half the total height, convex 

and with short neck. Aperture small, canal short and 

bent. Columella short, straight, with one to two folds. 

Remarks.—The genus is known from the Eocene 

and Oligocene of North America and Europe. 

Subgenus PETRAFIXIA Cossmann, 1901b, p. 127 

Type species.—Fusus koeneni Cossmann and Lam- 

bert, 1884, by monotypy. Estampes Oligocene of 

France. 

Diagnosis.—Shell very small. Body whorl about 

one-half of the total height. Outer lip thin, smooth in- 

side. Columella with one fold at the beginning of the 

canal. 

Remarks.—To date Petrafixia is known only from 

the Oligocene of Europe 

Pyramimitra (Petrafixia) eocenica, new species 

Plate 20, figures 8—9 

Description.—Shell very small, slender. Whorls six 

and one-half to seven; protoconch of three and one- 

half whorls, the first two and one-half smooth, rounded 

and with a subsutural line, the last with well developed 

longitudinal riblets. Adult whorls smooth and polished, 

sculptured with six longitudinal ribs per whorl and 

three spiral lines of about equal strength, one below 

the suture and two in the mid-section of the whorl, the 

ribs more prominent where they cross the ribs. Some 

specimens have a fine, intermediate spiral stria below 

the subsutural line. Occasionally a fourth rib is uncov- 

ered by the succeeding whorl. Suture moderately im- 

pressed, becoming strongly so by the final whorl; 

growth lines widely arcuate with the base of the sinus 

on the second line. Body whorl with seven or eight 

spiral lines and six or seven more on the base. Aper- 

ture elliptical, outer lip thin, smooth within; columella 

very short and straight, sharply terminated on the left 

and bounded below Бу a very weak fold. Canal short, 

twisted and bent to the left. 

Remarks.—This species is easily distinguished from 

its closest relative Pyramimitra terebraeformis (Con- 

rad, 1848), by the differing spiral sculpture and the 

lack of two columellar plications. Conrad (1848), orig- 

inally places P. terebraeformis under Mitra, due no 

doubt to its mitrid proportions and strong columellar 

folds; in 1865 he creates the monotypic genus Pyra- 

mimitra for it. In 1901b Cossmann creates the family 

Pyramimitridae to include Pyramimitra s.s. and one 

subgenus Petrafixia. Excepting Wenz (1943), who 

places it in the Buccinidae; other authors, viz. Palmet 

(1937), Harris and Palmer (1946), Palmer and Bran” 

(1966), and Dockery (1977), follow Cossmann in his 

placement. Cossmann (1901b, p. 125) gives a synopsis 

of what he regarded as the evolution of Pyramimitré 

in which Petrafixia is the evolutionary descendant of 
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Pyramimitra s.s. in a line which terminated in Pisa- 
nella Koenen, 1865. It appears more probable that Pe- 
тайма is the ancestor and the Oligocene species P. 
(P.) koeneni in France is a separate offshoot. I have 
collected specimens of a Pyramimitra from the Wech- 
es Formation at Burleson Bluff, on the Brazos River, 
Which are intermediate in character between P. (020) 
eocenica and Р. terebraeformis, which make Ше рго- 
posed development more plausible. The Reklaw spe- 
cies has an anal notch on the upper part of the whorl, 
which suggests that the genus belongs in the Turridae 
rather than the Buccinidae. It might be argued that the 
notch is of a similar character to that seen in Surculites 
Conrad, 1865d, a genus which Wrigley (1939) re- 
moved from the Turridae and placed in the neighbor- 
hood of the Fusinidae and Buccinidae. Wrigley’s ar- 
gument centered on the fact that the so-called notch 
on Surculites is dependent on the size of the carina, 
essentially straight on the early whorls, and increas- 
ingly sinuous on later ones. This is not the case in P. 
(P.) eocenica and to a lesser extent in the undescribed 
Weches species; in these species an anal notch is ob- 
Served immediately after the protoconch. The proto- 
conch too, is more typical of some Turridae, with the 
early, smooth whorls and the later, ribbed ones, rather 
than of a Buccinid family member. Several genera 
Such as Microsurcula Casey, 1904 and Lyrosurcula 
Casey, 1904, have a very similar protoconch, and in 
the case of Microsurcula a similar apical sculpture too. 
Harris (1937) places Microsurcula as a subgenus of 
Raphitoma Bellardi, 1847, but following Powell 
(1966), it probably deserves full generic rank in the 
Turriculinae. In conclusion, the U-shaped sinus on the 
Shoulder slope, type of protoconch and general simi- 
larity of the spire to Microsurcula, justify the trans- 
ference of Pyramimitra to the Turriculinae. Even 
though P. terebraeformis and the closely related Pyr- 
amimitra quadralirata Dockery, 1977, do not show a 
definite turrid notch, the close taxonomic relationship 
ЮР. (P.) eocenica and short time interval between the 
Species also justifies their transference to the Turricu- 
linae. Powell (1966, pl. 7) illustrates several genera 
Showing similarities to Pyramimitra, of which Turri- 
drupa Hedley, 1922 appears particularly close. 
Etymology.—The name eocenica notes the first re- 

Ported occurrence of Petrafixia in the Eocene. 
Type information.—Holotype: PRI 30464; paratype: 

PRI 30465. Type locality: locality 20. 
Material examined.—Five specimens, the largest 

(broken) 3.1 mm in length. 

Genus PLEUROFUSIA de Gregorio, 1890, p. 34 
Type species.—Pleurotoma longirostropis de Gre- 

Sorio, 1890, by original designation. Middle Eocene, 
Gosport Sand Formation of Alabama. 

Diagnosis.—Shell moderate to fairly large in size; 
protoconch paucispiral, smooth, last quarter turn with 
arcuate riblets; spire high; sculpture of coarse ribs ov- 
erriden by strong spiral cords; sinus broad, shallow, 
with the apex closer to the periphery than the suture; 
anterior canal long and unnotched. 

Remarks.—This genus is restricted to the Eocene 
and Oligocene of Europe, and North and South Amer- 
ica. 

Pleurofusia? huppertzi (Harris, 18952) 
Plate 20, figures 21—22 

Pleurofusia huppertzi Harris, 1895a, p. 58, pl. 4, fig. 9. 
Turricula (Pleurofusia?) huppertzi (Harris). Harris, 1937, p. 52, pl. 

10, fig. 9. 
Pleurofusia? huppertzi (Harris). Palmer and Brann, 1966, p. 829; 

Knight, Hodgkinson, Knight, Reid, Lindveit, Lindveit, and Offeman, 
1977, p. 24. 

Original description. —''Size and general form as in- 
dicated in the figure; whorls 11, one and two smooth, 
three to ten somewhat inflated submedially, longitudi- 
nally costae obtuse, most prominent submedially, almost 
vanishing on the subsutural portions of the whorls, be- 
coming short and nodular on the upper whorls, promi- 
nently spirally striate, the striae often irregular and wav- 
ing on the medial portions of the whorls; body whorl 
costate and spirally striate, striae becoming of alternate 
strength on the beak.” (Harris, 1895a, p. 58) 
Remarks.—The Reklaw specimens are more elon- 

gate and the nodular costation is less prominent on the 
later whorls than in P. huppertzi s.s., otherwise the 
specimens are very similar. The protoconch however, 
is not typical of Pleurofusia, in which it is described 
as blunt, paucispiral and smooth except for a few axial 
riblets on the last one-quarter turn. The present spec- 
imens have a conical protoconch of four turns, the nu- 
cleus minute and blunt, the first three smooth and 
rounded-carinate below the middle, and the last turn 
with axial riblets and a subsutural line that slowly in- 
creases in strength. The Reklaw species of P. huppertzi 
could be the immediate ancestor of Pleurofusia clai- 
barena Harris, 1937 from the Gosport Sand Formation 
of Alabama; this latter species has a similar profile and 
the same number of nodulations per whorl. One spec- 
imen with a worn apex has much more subdued or- 
namentation, particularly so on the shoulder slope and 
is very much closer to the type; no intermediate forms 
have been discovered yet. The species ranges from the 
Reklaw to the Weches Formation, Middle Eocene of 
Texas. 

Type information.—Holotype: TBEG 35618. Type 
locality: locality 8. Figured Reklaw specimen: PRI 
30505. 
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Material examined.—350+ specimens, the largest 

(incomplete): 38 mm length, 9.9 mm width. 

Genus LEPTOSURCULA Casey, 1904, p. 57 

Type species.—Pleurotoma beadata Harris, 1895a, 

by monotypy. Middle Eocene, Weches Formation of 

Texas. 

Original description.—''In this genus the form is 

very slender, fusiform, the canal very long, the aper- 

ture and canal together being about half as long as the 

entire shell. The embryo is relatively very large, higher 

than wide, conical and composed of five or six pol- 

ished whorls, the lower whorls gradually acquiring 

close-set longitudinal riblets, and then equally gradu- 

ally the spiral lyrae. The type is the very isolated P. 

beadata Harris, of the Texas Eocene, a slender and 

much elongated species, with a long slender and ta- 

pering beak. The series of small rounded close-set 

nodules forming the subsutural collar, are completely 

independent of the relatively large and oblique costae, 

which are less than half as numerous. the strong even 

lyrae are a particular feature." (Casey, 1904, p. 57) 

Remarks.—To date this genus is only known from 

the type. It ranges from the Weches Formation to the 

Cook Mountain Formation of Texas. 

Leptosurcula carinata, new species 

Plate 20, figure 23 

Description.—Shell small, protoconch of about four 

smooth, submedially carinated whorls, axially ribbed 

and spirally striate. Adult whorls medially carinated, 

with a duplex, beaded, raised subsutural line, and a 

concave shoulder with fine spiral lines and costate be- 

low, the costae overriden by coarser lines. Retral sinus 

an asymmetrical U with the apex closer to the periph- 

ery than the carina. Body whorl less costate than the 
preceding and ornamented with regular spiral lines 

which decrease slowly in strength towards the base. 

Canal long and strongly twisted. 

Remarks.—One broken specimen was obtained, 

split longitudinally but showing sufficient characters 

for description. This is only the second species to be 

assigned to Leptosurcula. The broad U-shaped sinus 

occupying most of the shoulder slope indicates that the 
ancestor of the genus is perhaps to be found within 
the Turriculinae, perhaps near Turricula Schumacher, 
1817. Harris (1937) placed the genus in the family 

Raphitomidae, subfamily Clavinae, so the discovery of 
this new species supports Powell’s placement of Lep- 
tosurcula in the Turriculinae. The carinate whorls, 
weak shoulder ornamentation and smaller and more 
conical protoconch will distinguish the Reklaw species 
from the type, L. beadata. 

Etymology.—Noting the prominently carinated 

whorls which differ from the type. 

Type information.—Holotype: PRI 30466. Type lo- 

cality: locality 4. 

Material examined.—One specimen, 6.7 mm length. 

Genus EOSURCULA Casey, 1904, p. 145 

Type species.—Pleurotoma moorei Gabb, 1860, by 

subsequent designation (Vokes, 1939, p. 118). Middle 

Eocene, Weches and Cook Mountain formations of 

Texas. 

Original diagnosis.—‘‘The embryo in Eosurcula is 

much narrower than in Protosurcula, strongly elevated 

and smooth throughout, the subsutural collar smaller 

and less developed, the fasciolar surface thence 

obliquely ascending but straight in profile or nearly so 

to the obtusely angulate periphery, on and below 

which the spirals become coarser. The aperture and 

canal nearly as in Protosurcula. . . . (Casey, 1904, p. 

145) 

Remarks.—The genus is known from the Gulf Coast 

Eocene and doubtfully also the California Eocene. 

Eosurcula moorei reklawensis, new subspecies 

Plate 20, figures 18—20 

Description.—Shell large, elongate, fusiform in 

shape. Whorls nine to ten, protoconch high, of three 

and one-half smooth whorls, apex flattened and the 

nucleus minute. Adult whorls carinate, with numerous 

spiral lines, stronger on the subsutural collar and ca- 

rina, weaker on the concave shoulder, alternating in 

size below the carina and on the body whorl. Except- 

ing the shoulder area, the spiral lines are crossed by 

numerous close-set longitudinal lines. Small beads ос- 

cur at the intersections of the spiral and longitudinal 

lines. Length of aperture and canal together half the 

length of the shell. Е 
Remarks.—This subspecies is Ше most elongate of 

all the E. moorei group and is further distinguished by 

the absence of apical tubercles and the presence of 

beaded surface ornamentation. 

Etymology.—The specific name notes Ше Reklaw 

Formation where the species is found. 

Type information.—Holotype: PRI 30470; para 

types: PRI 30471, 30472. Type locality: locality 20. 

Material examined.—150 + specimens, the largest 

complete: 19 mm length, 5 mm width. Broken speci- 

mens indicate an original size to 40 mm length. 

Genus TROPISURCULA Casey, 1904, p. 153 

Type species.—Pleurotoma (Drillia) caseyi (Ak 

drich, 19036), by subsequent designation (Harris 

1937, p. 57). Red Bluff Oligocene of Mississippi. . 

Original diagnosis.—''The shell in this genus ® 
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Small in size, of slender form, with moderately elon- 
gate and slender beak and narrow, closely-coiled, mul- 
tispiral embryo, which is higher than wide, and per- 
fectly smooth and polished throughout. The ribs are 
about equal in number to those of Pleurofusia but cul- 
Minate in transverse prominences at the summit of an 
angulate median periphery, and sometimes become 
gradually feebler on the larger whorls. The spiral lines 
аге subequal amongst themselves, relatively rather 
Coarse but low, and very close-set throughout." (Cas- 
ey, 1904, p. 153) 
Remarks.—The genus is often confused with Sur- 

culoma Casey, 1904, and indeed the adult sculpture of 
Many of the Tertiary Gulf coast species is remarkably 
Similar. The blunt, mammilate apex and paucispiral 
Protoconch of Surculoma (most species now separated 
out under Volutapex (Harris), can distinguish species 
of that genus from Tropisurcula. The genus is known 
from the Eocene of the northern hemisphere. 

Subgenus TROPISURCULA s.s. 

Tropisurcula (Tropisurcula) milamensis, 
new species 

Plate 21, figures 1—2 

Description.—Shell small, fusiform, with short 
beak. Whorls 10 to 11, protoconch bluntly conical, of 
three to three and one-quarter smooth, polished 
Whorls. Adult whorls with five or six oblique, nodose 
ribs, obsolete below the collar. Subsutural collar large, 
rounded, and wavy due to the prominent development 
Of the ribs on the previous whorls. Surface with spiral 
lines, one medial line causing the whorls to be acutely 
Carinated, another weaker one above the carination and 
а third above the lower suture. Fasciolar surface with 
fine striae. On later whorls, intermediate lines develop, 
becoming subequal in size particularly so below the 
Carina. Body whorl with ribs absent at the initiation of 
the beak where the lines are stronger again. Sinus a 
broad open V, occupying the entire fasciolar surface. 
Aberture long, rounded, trapezoidal, outer lip thin and 
lirate within. Columella smooth, oblique and reflected. 
Aperture and canal two-fifths the length of the shell. 
Remarks.—This species is closest to Tropisurcula 

Planus n. sp. but has a shorter aperture and canal, and 
Соагвег ornamentation. The closest described species 
IS Tropisurcula caseyi (Aldrich, 1903b) from the Red 
luff Oligocene of Mississippi. The Reklaw specimens 

üre more elongate, have finer lines on the shoulder and 
Соагзег ones below, no well-defined keel, and stronger, 
More widely-spaced costae. 
Etymology.—The specific name refers to the first 

discovery in Milam County, Texas. 

Type information.—Holotype: PRI 30478; para- 
types: РКІ 30479-30482. Туре locality: locality 20. 

Material examined.—400+ specimens, the largest 
10.0 mm length, 3.0 mm width. 

Subgenus EODRILLIA Casey, 1904, p. 159 

Type species.—Pleurotoma depygis Conrad, 1833b, 
by subsequent designation (Cossmann, 1906, p. 223). 
Eocene, Gosport Sand Formation of Alabama. 

Diagnosis.—Shell smooth or finely spirally striate; 
protoconch conical, smooth, of three to three and one- 
half whorls; ribs well developed and not crossing the 
fasciolar surface; sinus broadly U-shaped, the center 
near the middle of the fasciolar surface; subsutural col- 
lar prominent; aperture short, canal very short. 

Remarks.— Powell (1966, p. 45) places Eodrillia in 
synonymy of Eopleurotoma Cossmann, 1899, but the 
multispiral protoconch, strong subsutural collar and 
prominent rounded nodules separate that taxon well. 
Palmer and Brann (1966, p. 645) consider Cossmann's 
selection of Pleurotoma depygis as the type unfortu- 
nate, as a unique specimen of P. depygis still needs to 
be selected from the type lot of about 20 specimens. 
Harris (1937, p. 37), believed both the types of P. 
depygis and Pleurotoma nuperus Conrad, 1833b were 
contained in that type lot, which he noted represents 
the larger part of the Conrad Eopleurotoma collection. 
It appears that P. depygis as figured in Harris (1937; 
pl. 6, figs. 18-19, pl. 7, figs. 1-2) does represent a 
Eopleurotoma species with its long narrow flexuous 
ribs, and the apex of the V-shaped anal sinus just 
above the peripheral nodules. The problem is that Cas- 
ey (1904, рр. 159-160) included P. depygis, which he 
synonymized with Drillia laevis Conrad, 1865a. This 
latter species is a nomen nudum as it only appears in 
Casey's list of species; other typical species mentioned 
by Casey include Pleurotoma texana Conrad, 1865a, 
and Pleurotoma lonsdali 1. Lea, 1833, both now in- 
cluded in Eodrillia by Palmer and Brann (1966). The 
remainder of Casey’s species are turrids figured by de 
Gregorio and since lost, although from the figures they 
also appear to be in Eodrillia. Moore (1962, p. 68) 
reported the type of D. laevis missing. Amongst Kath- 
erine Palmer’s personal papers, however, is a photo- 
graph of D. laevis with the word "type" written on it; 
this photograph shows a specimen which appears to 
be identical to P. lonsdali. (These papers are now in 
the archives of The Paleontological Research Institu- 
tion, Ithaca, NY.) It seems fairly clear that Conrad him- 
self regarded P. depygis as a drillid as he includes P. 
lonsdali in synonymy. The best conclusion is that P. 
depygis is an Eodrillia as listed by Palmer and Brann 
(1966, p. 645), but that the figures and specimens 
shown by Harris are not Conrad's P. depygis. Genus 
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Eodrillia seems hardly deserving of full generic rank, 

as the same type of protoconch, nodular ribs and anal 

sinus are also seen in Tropisurcula. If forms like Ео- 

drillia texanopsis (Harris, 1895a), with the long beak 

and canal, are also accepted as belonging to this taxon 

then the break between them and smoother forms of 

Tropisurcula planus is negligible indeed. 

Tropisurcula (Eodrillia) planus, new species 

Plate 21, figures 3—4 

Description.—Shell small, fusiform with conical 

spire. Whorls nine and one-half; protoconch bluntly 

conical, of three and one-half to four smooth whorls. 

Adult whorls with six or seven rounded, oblique, no- 

dose ribs, obsolete on the concave fasciolar surface. 

Suture wavy due to the prominent development of the 

ribs on the shoulder; subsutural collar thickened, 

sometimes duplex. Surface with numerous revolving 

lines, finer and more closely set on the fasciolar sur- 

face, larger and more widely spaced below. A feeble 

carina is formed with the first of the larger spiral lines 

positioned just above the whorls’ maximum diameter. 

On the body whorl the most prominent line ends at 

the initiation of the canal, the other lines being more 

closely set towards the anterior end. Sinus broadly 

V-shaped, occupying most of the shoulder area. Ap- 

erture elongate-oval, outer lip thin and smooth within. 

Columella smooth and bent to the left. Aperture and 

canal together make up half the length of the shell. 

Remarks.—This species is close to Tropisurcula 

(Eodrillia) texanopsis (Harris, 1895a), but may be dis- 

tinguished by the shorter apex, the lack of polished 

whorls, the slight medial carination and multispiral, 

blunt protoconch. 7. (Е.) planus can be separated from 

other Tropisurcula species by its more elongate form, 

almost obsolete carination, and generally more sub- 

dued ornamentation. 

Etymology.—The specific name planus (Latin, flat), 

refers to the smooth, flat shoulder. 

Type information.—Holotype: PRI 30473; para- 

types: PRI 30474—30477. 'Type locality: locality 20. 

Material examined.—350+ species, the largest 15.0 

mm length, 5.0 mm width. 

Tropisurcula (Eodrillia) grandis, new species 
Plate 21, figures 5-6 

Description.—Shell broadly fusiform. Whorls nine 
and one-half; protoconch conical of three and one-half 
to four smooth whorls. Whorls with seven or eight 
prominent, rounded, nodular costae; a concave sub- 
sutural collar made wavy due to the costae on the pre- 
vious whorl, and fine spiral lines almost obsolete on 
the collar. The lines are a little stronger and more 
widely spaced on the lower half of the whorls, strong 

on the beak. Anal sinus a broad V with the rounded 

apex in the center of the fasciolar slope. Aperture elon- 

gate, columella long, smooth, bent weakly to the left. 

Remarks.—This Reklaw species resembles Tropi- 

surcula (Eodrillia) planus n.sp. more closely than any 

other, and is distinguished from that species by its larg- 

er spiral angle, greater size and the strongly wavy sub- 

sutural collar formed by the strong costae. 7. (E.) 

grandis lacks the short aperture and beak, and strong 

polish of Tropisurcula (Eodrillia) texana (Conrad, 

1865a) from the Cook Mountain Formation, and the 

other previously described Eodrillia species. Several 

specimens do show a slight polish on the whorls. 

Etymology.—Referring to the relatively large size of 

this species. 

Type information.—Holotype: PRI 30478; paratype: 

PRI 30553. Type locality: locality 4. 

Material examined.—Nine specimens, the largest: 

16.9 mm long, 3.8 mm greatest diameter. 

Genus PROTOSURCULA Casey, 1904, p. 144 

Type species.—Surcula gabbi Conrad, 1865a, by 

original designation. Middle Eocene of Texas. 

Original diagnosis.—‘‘In this genus and Eosurcula 

there is no trace of ribbing, and the moderately large 

species comprising them may be considered allied 

more closely to the Cochlespira group than any other; 

the embryo in both is conical or conoidal and multi- 

spiral, and, in Protosurcula this is generally very large 

and with conspicuous longitudinal riblets on the lower 

whorls. The collar below the suture is cariniform and 

the long fasciolar surface between it and the obtuse 

periphery is broadly concave and with fine spiral lines: 

below the periphery the spiral lyrae are rather coarse. 

The columella is straight and generally simple, though 

sometimes having strong plicae above the middle. The 

spire tapers evenly to the apex and the beak is slender 

and frequently very long, the aperture and the long 

canal combined being much larger than the remainder 

of the shell in gabbi which is assumed to be the type.” 

(Casey, 1904, p. 144) 

Remarks.—Protosurcula to date is known from the 

Claiborne of the Gulf Coast and Northern Mexico. 

Protosurcula? aurora, new species 

Plate 21, figures 7-8 

Description.—Shell large, fusiform. Whorls 12; pro” 

toconch bluntly conical, of four and three-quarters to 

five whorls, nucleus inflated and partially immerse® 

first one-half whorl deviated, the first three and on” 

half whorls smooth, shining and carinated below the 

middle, the succeeding whorls slowly developing 

widely spaced arcuate riblets and numerous spira 

lines. The spiral lines continue and become part of th? 



EOCENE MOLLUSCS OF TEXAS: GARVIE 97 

adult ornamentation whereas the riblets abruptly cease 
above the medial carination, the lower part continuing 
as a slowly vanishing crenulated keel. Adult whorls 
with a rounded carina that migrates from a submedial 
to a medial position and a collar that becomes pro- 
gressively more crenulate. Surface covered with nu- 
merous spiral lines, larger on the collar and on the 

central carination. Body whorl coarsely spirally striate 
and with finer intermediate lines. Aperture ovate, col- 
umella long and straight. 
Remarks.—This species is obviously directly in the 

Phylogenetic line of Protosurcula tenuirostris Casey, 

1904 from the Weches Formation, and Protosurcula 
gabbi (Conrad, 1865a) from the Cook Mountain and 

Laredo formations. The adult shell profile has stayed 
fairly constant throughout the development of the ge- 
nus whereas the protoconch has changed radically. In 
P.? aurora the anterior part of the protoconch resem- 
bles the later adult sculpture and no demarcation is 
discernible. The Weches species P. tenuirostris is 
higher and lacks the spiral striation of the Reklaw spe- 
Cies. Well-preserved specimens of P. gabbi sometimes 
Show а multispiral highly conical protoconch topped 
by three to four whorls forming a minute vertical pil- 
lar. Specimens labelled “P. gabbi" from St. Maurice, 
Louisiana and from the Lewis House, 5.3 km east of 

Alto, Cherokee County, Texas, all in the Academy of 

Natural Sciences, Philadelphia, show some of the rib- 

bing continuing on to the later whorls and having a 
more crenulated collar; these specimens appear to be 
in an intermediate stage of development between Р. ? 
aurora and P. gabbi. 
Etymology.—The specific name aurora (Latin, 

dawn), notes the first known occurrence of the Pro- 

losurcula stock. 

Type information. —Holotype: PRI 30483; para- 
lypes: PRI 30484—30487. Туре locality: locality 20. 

Material examined.—200+ specimens, the largest 

Complete one: 34 mm length, 9.5 mm width. One bro- 
ken specimen measures 13.5 mm width. 

Subfamily TURRINAE Swainson, 1840, р. 15416 

Genus CORONIA de Gregorio, 1890, p. 23 

Type species.—Pleurotoma acutirostra (Conrad, 

1834) (= Pleurotoma childreni 1. Lea, 1833), by sub- 
Sequent designation (Palmer and Brann, 1966, p. 607). 
Eocene, Gosport Sand Formation of Alabama. 

Original diagnosis. —‘‘Testa turriculata; anfractibus 

Angularis, carina granulosa vel crenulata, ornatis, saepe 
"liam aliis duabis costis spiralibus, cariniformibus, 
lacigatis (ex quibus antica inter carinam et suturam 

ünticam, postica inter carinam et suturam posticam sita 

алана 

^ = Pleurotominae Swainson, cf. McLean, 1971. 

est) praeditis; rima potius profunda, angulosa vel su- 
bangulosa in carina vel in ejus proximitata incisa." (de 
Gregorio, 1890, p. 23) 

Translation.—Shell turriculate, whorls angular, spi- 
ral sculpture strongest near the carina; carina crenulate 
or nodular, often defined with a duplex crenulated spi- 
ral line; sinus broad and not too deep, situated on the 
carina; sutures deeply impressed. 

Remarks.—The genus is known from the Eocene of 
the Gulf Coast. 

Coronia taylori, new species 
Plate 19, figures 17-19 

Description. —Shell small, whorls 10 to 11, proto- 
conch high, of three and one-half to three and three- 
quarters whorls, the first one and one-half smooth, the 
remainder with fine riblets that are initially arcuate and 
becoming progressively more acute and finally pro- 
tractive. Nucleus minute and partially immersed. Spire 
whorls submedially carinated, defined by an elevated 
band of regular squarish nodules. Suture deeply im- 
pressed, margined below with a strong cord; below 
that a concavity that initially contains one spiral line, 
with increasing age to up to nine or 10. Below the 
concavity is a keel, below that two strong lines, the 
lower one margining the suture. Body whorl with 
strong subequal spiral lines that decrease in size below 
the middle. Aperture elongate-oval, with a gutter and 
long, straight canal bent slightly to the left. 
Remarks.—This appears to be the ancestor of Co- 

ronia genitiva Casey, 1904 from the Weches and Cook 
Mountain formations in Texas, to which it bears a 

close resemblance. The specimens can be separated 
into two groups on the type of protoconch, which in 
one group is slightly higher and has more widely 
spaced riblets than the other. The difference however, 
is not considered significant enough even for subspe- 
cific rank and may indicate sexual dimorphism in the 
species. A few specimens show the peripheral keel 
tending towards a duplex character, as in Coronia chil- 
dreni (1. Lea, 1833). The Coronia group, comprising 
C. childreni, Coronia margaritosa (Casey, 1904) and 
C. genitiva, seems over-differentiated, the primary fea- 
ture of all being the strong keel, which has one strong 
line above it and two below. The Reklaw species can 
be separated from the above-mentioned group of three 
by the combination of the nodules on the spire which 
occur conspicuously below the middle of the whorl, 
the stronger carina and spiral lines, and the smaller 
protoconch. 

Etymology.—The specific name refers to Joe Taylor 
Creek where the species is abundant. 

Type information.—Holotype: PRI 30561; para- 
types: PRI 30562-30566. Type locality: locality 20. 
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Material examined.—250+ specimens, the largest 

21 mm in length, 5.0 mm width. 

Coronia cf. margaritosa (Casey, 1904) 

Plate 20, figures 10-11 

Gemmula margaritosa Casey, 1904, p. 135; Harris, 1937, p. 16, pl. 

2. lig, 14,15, 17, Нов. 16,5 

?Coronia margaritosa (Casey). Gardner, 1945, p. 240, pl. 27, fig. 7 

Coronia margaritosa (Casey). Dockery, 1980, p. 126, pl. 41, fig. 7 

Original description. —“Whorls with two rather 

widely spaced separated carinae below the suture, em- 

bryo relatively small in size, somewhat higher than 

wide, with three smooth spiral whorls, gradually in- 

creasing as usual, and two whorls covered with coarse 

and rather widely spaced riblets; peripheral duplex ca- 

rina not strongly elevated, the space between it and the 

lower and larger of the subsutural carinae about twice 

as wide as the peripheral band and having two spiral 

threads and sometimes three other smaller ones in ad- 

dition; space below the periphery with several spiral 

carinules; shell rather large, the beak straight but 

somewhat feebly, obliquely swollen towards tip; 

length of the aperture and canal together nearly two- 

fifths the length of the shell. Length of a specimen 

having nine body whorls 27 mm; width 7.8 mm Lower 

Claiborne Eocene of Smithville, Texas “ (Casey, 1904, 

p- 135) 

Remarks.—Only one specimen was obtained of this 

species. It is most closely allied to C. margaritosa but 

also shows affinities with Coronia genitiva (Casey, 

1904). Juvenile specimens of C. margaritosa from the 

type locality at Smithville are very similar, but with 

increasing age the duplex subsutural carina becomes 

larger than the crenulated medial carina, giving a 

wholly different aspect to the shell. This specimen is 

close to that figured by Harris (1937, pl. 2, no. 14), a 

species from the lower Claiborne of Hickory, Missis- 

sippi. The species is reported from the Weches, Cook 

Mountain and Laredo formations in Texas, Mississippi 

and Mexico. 

Type information.—Holotype: USNM 494348. Type 

locality: Smithville, Bastrop County, Texas. Figured 

Reklaw specimen: PRI 33186, from locality 4. 

Material examined.—One specimen, 9 mm in 
length. 

Genus HESPERITURRIS Gardner, 1945, p. 237 

Туре species.—Turris nodocarinatus Gabb, 1860, 
by monotypy. Claibornian Eocene of Texas. 

Original diagnosis.—''Shell rather small or of mod- 
erate dimensions, slender, multispiral, the body rather 
abruptly constricted into the short anterior canal. Pro- 
toconch of genotype of five to five and one-half 
whorls, the initial turn minute and largely immersed, 

the three to three and one-half succeeding whorls 

smooth, shining, broadly rounded, and increasing rath- 

er rapidly in diameter, the final whorl in whole or part 

axially costate, the costae feebly arcuate. Sculpture 

elaborate, entire conch spirally lirate; peripheral and 

sutural collar noded, the peripheral nodes protractive, 

commonly confined to the peripheral area and obsolete 

towards the aperture. Posterior fasciole moderately 

wide, depressed. Sinus broadly U-shaped, moderately 

deep, the axis running closer to the periphery than to 

the posterior suture." (Gardner, 1945, p. 237) 

Remarks.—To date five species or subspecies of this 

Eocene genus have been recognized, two of them re- 

stricted so far to Mexico. 

Hesperiturris nodocarinatus crassus, 

new subspecies 

Plate 20, figures 1-3 

Description.—Shell narrow, fusiform; protoconch 

bluntly conical, of three and one-half to four whorls, 

initially smooth, the last one-half to three-quarters 

whorl with widely spaced arcuate riblets. Nucleus 

moderately swollen and partially immersed. Adult 

whorls carinate below the middle and with a moder- 

ately swollen subsutural collar. Surface ornamentation 

of about 20 small collabral folds, most prominent 00 

the carina, slightly less so on the collar and obsolete 

below the carina. The entire surface covered with spi- 

ral lines which increase in strength as they approach 

the lower suture. Body whorl with strong spiral lines 

increasing in strength on the beak. Sinus moderately 

deep (similar to H. nodocarinatus 8.8.). Columella 

slightly oblique, canal long and bent to the left. 

Remarks.—The difficulty of placing members of the 

H. nodocarinatus stock was commented on by Harris 

(1937, p. 34) and the assignment of these specimens 

to a subspecies of that is made primarily to emphasize 

its relationship to Hesperiturris nodocarinatus (Gabb, 

1860), even though it may deserve full specific rank. 

The same wide variation of characters seen in H. no- 

docarinatus s.s. is also observed in the Reklaw spec 

imens. The whorl profile ranges from almost flat tO 

strongly carinate and the strength of the longitudinal 

folds ranges from strong to almost obsolete, particu- 

larly on the later whorls. The characters that are rela- 

tively constant and that can be used to differentiate the 

subspecies are the smaller swollen protoconch, the 

stronger spiral lines and the longitudinal folds, which 

persist between the medial carina and the subsutural 

collar. Hesperiturris nodocarinatus enstrictus (Harris: 

1895a) from the Weches Formation has characters in- 

termediate between the Reklaw Formation and Coo 

Mountain Formation species. A probable ancestor » 

Eopleurotoma cainei (Harris, 1899) from the Sabiniat 
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Stage, this species has the ribs more constant in 
strength, more evenly rounded whorls and stronger 
Spiral lines. 

Etymology.—The subspecific name crassus (Latin, 
Coarse), notes the rougher ornamentation of this spe- 
cies. 

Type information.—Holotype: PRI 30449; рага- 
types: PRI 30450-30453. Type locality: locality 20. 

Material examined.—400+ specimens, the largest 
21.5 mm length, 7.0 mm width. 

Hesperiturris? monilis, new species 
Plate 20, figures 12-13 

Description.—Shell solid, very small. Whorls eight. 
Protoconch conical of about four whorls, initially 
Smooth, the last one to one and one-quarter whorls 
with fine riblets; nucleus swollen and partially im- 
mersed. Sculpture consists of a submedial row of ax- 
ially elongated beads (16 to 18 on the body whorl), a 
crenulated subsutural beaded line with each bead cor- 
responding to a submedial one, and one, rarely two, 
fine lines between the two rows of crenulation. A fur- 
ther smaller line borders the lower suture. Body whorl 
with four prominent lines beneath the strongly beaded 
Spiral, occasional fine intermediate lines occur. Sinus 
à broad U, the center near the top of the submedial 
beads. Aperture elon gate-oval with a prominent gutter; 
Suter lip sharp, inside smooth, columella straight and 
Smooth, callus deposit absent; canal twisted, moderate 
in size, bent and slightly emarginate, basally notched. 
Remarks.—There seems to be nothing closely relat- 

€d to this species; superficially it might be taken to be 
à species of Coronia. The protoconch of H.? monilis 
With its widely spaced arcuate riblets and the broadly 
U-shaped sinus place it closer to Hesperiturris rather 
than Coronia, whose protoconch has numerous very 
fine riblets and a sinus which is a broad V with a 
Tounded apex. The relationship of H.? monilis to H. 
"'odocarinatus s.s. is also made clearer by an exami- 
папоп of Hesperiturris nodocarinatus enstrictus (Har- 
Tis, 1895). This species from the Weches at Smithville 
has characters intermediate in development between 
H.?monilis and H. carinatus s.s. from the Cook Moun- 
‘ат Formation. Another more distantly related species, 
that has a similar development of axially elongated 
Nodes, is Hesperiturris amichel Gardner, 1945, from 

Ше Laredo Formation of Mexico. There is no known 
descendant of H.? monilis in the later Claibornian, but 
the sculpture of Coronia? nodulina bunkerensis (Har- 
ris, 1937) suggests а relationship. 
Etymology.—The name monilis (Latin, necklace), 

Notes the similarity to a string of beads. 
Type information.—Holotype: PRI 30454; para- 

lypes: PRI 30455, 30456. Type locality: locality 4. 

Material examined.—45 specimens, the largest 8.7 
mm length. 

Hesperiturris? monilis levae, new subspecies 
Plate 20, figure 15 

Description.—Shell solid, very small; whorls eight, 
spire strongly cyrtoconoid. Protoconch conical of 
about four whorls, initially smooth, the last one to one 
and one-quarter whorls with fine riblets; nucleus swol- 
len and partially immersed. Sculpture consists of a 
submedial row of weakly arcuate beads (22—26 on the 
body whorl), a crenulated subsutural beaded line with 
each bead corresponding to a submedial one, and one, 
rarely two, fine lines between the two rows of crenu- 
lation. A further smaller line borders the lower suture. 
Body whorl with four lines beneath the beaded spiral, 
occasional fine intermediate lines occur. Sinus a broad 
U, the center near the top of the submedial beads. Ap- 
erture elongate-oval with a prominent gutter; outer lip 
sharp, inside smooth, columella straight and smooth, 
callus deposit absent; canal twisted, moderate in size, 
bent and slightly emarginate, basally strongly notched. 

Remarks.—This species is distinguished from mon- 
ilis s.s. by its highly cyrtoconoid spire, more subdued 
ornamentation and more prominent anterior notch. 

Etymology.—The subspecific name levae (Latin, 
smooth) notes the smooth ornamentation. 

Type information.—Holotype: PRI 30448. Type lo- 
cality: locality 20. 

Material examined.—Two specimens, the largest: 
6.0 mm length, 2.2 mm width. 

Subfamily BORSONIINAE Bellardi, 1875a, p. 20 

Genus BATHYTOMA Harris and Burrows. 

1891, p. 113 

Type species.—Murex cataphractus Brocchi, 1814, 
by monotypy. Eocene and Oligocene of the Paris Ba- 
sin, France. 

Diagnosis.—Shell small, solid, biconical. Proto- 
conch conical, of one and one-half to three and one- 
half whorls, the apex smooth and pointed; the last 
whorl with arcuate riblets. Adult sculpture of closely 
spaced, spiral cords overriden by axial growth lines 
causing the spirals to be beaded. Whorls usually with 
à beaded carina and concave shoulder. Outer lip thin- 
edged, sometimes lirate within; sinus a broad, open V 
with a narrow U at the apex which is on the peripheral 
carina. Columella usually with distinct, oblique, sub- 
medial fold, canal short and shallowly notched. 
Remarks.—The genus is widely represented in the 

Eocene of the U.S., and it occurs today in deep water 
in the Caribbean. In Europe it persisted until the Plio- 
cene. In India and the Far East it ranges from the Oli- 
gocene to Recent times. The Claibornian species re- 



100 BULLETIN 352 

ferred to Bathytoma are very similar to Glyptotoma 

Casey, 1904; Harris (1937), regarded Bathytoma as a 

subgenus of the latter. Glyptotoma has a columella 

with a distinct ridge that splits into two or three strong 

folds, and also a strongly lirate outer lip. 

Bathytoma cf. nonplicata Harris, 1937 

Plate 20, figures 4—5 

Bathytoma nonplicata Harris, 1937, p. 23, pl. 3, figs. 25, 25a; Brann 

and Kent, 1960, p. 118; Palmer and Brann, 1966, p. 525. 

Original description.—''Form broad-turrited as fig- 

ured; first embryonic whorl very minute, remaining 

three rapidly expanding and showing faint vertical rib- 

bing below; subsutural band with pronounced beading, 

followed below by two to four crenulated spirals; pe- 

ripheral duplex spiral pronounced, showing below one 

or two beaded spirals; body whorl anterior to the car- 

ination showing about fifteen beaded spirals, coarse at 

first but becoming finer and less beaded on the beak; 

lip within, with about eight rather fine but sharply de- 

fined spirals; columella entirely smooth." (Harris, 

1937, p..23) 

Remarks.—The Reklaw species differs from B. non- 

plicata s.s. from the Cook Mountain Formation by the 

slightly weaker ornamentation, the gradual develop- 

ment of the ribbing on the protoconch, and a variable 

number of lirations within the outer lip; the number or 

lirations vary between zero and nine. The constant dif- 

ferences are considered great enough for separating the 

material. Gardner (1945, p. 248), regarded Glyptotoma 

as a subgenus of Scobinella Conrad, 1847, but the re- 

lationship seems closer to Bathytoma, as Powell (1966, 

p. 65) also noted. The relationship is also reinforced 

by observing that several of the Reklaw specimens 

show indications of three columellar folds under 

oblique lighting. The lack of lirations within the outer 
lip in the latter genus should not be used as a distin- 
guishing character, as the discussion of Grant and Gale 
(1931, pp. 543—544) indicates. 

Type information. —Holotype: PRI 2048a; paratype: 
PRI 2048b. Figured Reklaw specimen: PRI 30457, 
from locality 4. 

Material examined.—40 Reklaw specimens, the 
largest: 8.5 mm length, 3.2 mm width. 

Genus DOMENGINELLA Vokes, 1939, P De 

Type species.—Turris claytonensis Gabb, 1864, p. 
83, by original designation. Domengine Eocene, Cal- 
ifornia. 

Diagnosis.—Shell small, biconical, with moderately 
tall spire and gradually tapering body whorl ending in 
a short un-notched anterior canal. Adult sculpture with 
a prominent subsutural ridge, a concave shoulder with 

five beaded spirals and below that prominently beaded 

spiral cords. Outer lip lirate, columella smooth. 

Remarks.—Vokes (1939) noted the great similarity 

of all features of this genus to Scobinella Conrad, 

1847, except for the columella of Domenginella, 

which is smooth. Originally several species from the 

English Eocene were referred to this genus but modern 

authors have referred them elsewhere leaving 7. clay- 

tonensis as the only species until now. 

Domenginella ridgei, new species 

Plate 20, figures 6—7 

Description.—Shell moderate in size, solid, biconi- 

cal. Whorls seven and three-quarters to eight, proto- 

conch of four and one-half whorls, smooth and round- 

ed except for the last whorl which is sculptured with 

widely spaced riblets. Adult sculpture of a smooth du- 

plex subsutural collar, a concave sinus area with four 

spiral striae and obscurely crenate collabral growth 

threads. Below that, initially two and later three cren- 

ulated spirals, below that a narrowly excavated area. 

Body whorl and beak with up to 20 prominent beaded 
spirals, progressively weaker towards the base; inter- 

stitial weaker spirals sometimes present. Aperture 

quadrilateral, labrum with widely separated thin lirae, 

columella anteriorly marked by a low wide swelling, 

marking the beginning of a short canal. Two basal spi- 

rals continue into the aperture very indistinctly. 

Remarks.—This is the first record of this West coast 

genus in the Gulf Coast Tertiary. A similar Gulf coast 

genus is Moniliopsis Conrad, 1865a, but that genus 

differs by the lack of plications on the labrum, a very 

narrow shoulder area, and lack of beaded ornamenta- 

tion. The closest Claibornian species is the Reklaw 

clavid, Bathytoma cf. nonplicata n.sp. 

Etymology.—Noting the occurrence in Ridge Creek. 

Type information.—Holotype: PRI 30458; paratype: 

PRI 30459. Type locality: locality 4. 

Material examined.—Three specimens, two juve- 

niles and a large broken adult with only the last two 

whorls remaining. 

Subfamily CLAVINAE Casey, 1904, p. 125 

Genus MICRODRILLIA Casey, 1903, p. 276 

Type species.—Pleurotoma cossmanni Meyeh 

1887a, by subsequent designation (Cossmann, 1906. 

p. 223). Upper Eocene, Moodys Branch Formation of 

Mississippi. 

Original diagnosis.— They are all very small and 

characterized by a well-developed, multispiral, closely 

coiled embryo, having one to three of its basal whorls 

costulate, few body whorls which are wholly devoid 

of costae but spirally carinate, the rostral sinus rela- 

tively large, circularly rounded and close to the suture, 
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the aperture oblique, columellar callus, with or without 

plications, and the canal short or obsolete." (Casey, 
1903, p. 276) 

Remarks.—The Paleogene Microdrillia species are 
unnecessarily split; intergrades certainly exist between 
many of the Texas Claibornian Eocene populations 
When large samples are considered. To correctly de- 
termine the relationships a revision of all the Paleo- 
gene species should be conducted with sufficient sam- 
ples of each. That is outside the range of this report. 
It is possible four species of Microdrillia exist in the 
Reklaw deposits; two are assigned with some confi- 
dence near existing taxa. Given the range of variation 
Seen in these two, and knowing the variation in the 
Cook Mountain and Stone City species, it would be 

pointless to define the other two without more mate- 
rial. The genus is widely distributed from the Eocene 
to Recent. 

Microdrillia rostratula Casey, 1903 
Plate 21, figures 12-13 

Microdrillia rostratula Casey, 1903, p. 277; Aldrich, 1921, p. 7; 
Palmer and Brann, 1966, p. 770, pl. 5, figs. 7, 8. 

Original description. —''Base of shell distinctly ros- 
trate; body whorls about four in number. Form stout, 
the spire whorls short, about three times as wide as 
long, with a sub-duplex subsutural collar and three 
other single carinae, the fasciolar surface with two fine 
revolving threads; beak short and broad; lines of 
growth strongly marked; embryo well developed as 
usual higher than wide, ovulate at tip, with three 
Smooth and two costate whorls. length 5.7 mm, width 
2.3 mm Lignitic Eocene. Wood’s Bluff Horizon." 
(Casey, 1903, p. 277) 
Remarks.—This Reklaw species is very similar to 

M. rostratula from the Sabinian Eocene. The two fine 
Tevolving threads on the fasciolar surface are a little 
lower, the intermediate, spiral lirae on the body whorl 
are weak to absent, and the protoconch riblets are finer 

than in the Wood’s Bluff species, but the differences 
are not considered significant enough even for subspe- 
Cific rank. 

Type information.—Lectotype: USNM 481550. 
Type locality: Choctaw Corner, Clarke County, Ala- 

bama, Range: lower Eocene, Bashi Member (type), Sa- 
bine stage, Alabama; Reklaw Formation, Texas. Fig- 

ured Reklaw specimen: PRI 30567, from locality 20. 
Material examined.—48 specimens, the largest: 6.6 

mm length, 2.7 mm width. 

Microdrillia aff. robustula Casey, 1903 

Plate 21, figures 14—15 

Microdrillia robustula Casey, 1903, p. 277; Harris, 1937, p. 93, p. 
14, figs. 38, 39, 48, 48a; Brann and Kent, 1960, p. 554, Palmer 

and Brann, 1966, p. 769. (Not p. 555, No. 2615с= M. infans 
(Meyer) ? var. Harris.) 

Original description. —Embryo as wide as high, 
obtusely oval at tip, with three smooth and two cos- 
tulate whorls; subsequent whorls four in number, each 
with one subsutural and three other equal carinae; fas- 
ciolar surface without a revolving thread. Length 5.6 
mm, width 2.25 mm. Lower Claiborne Еосепе, St. 
Maurice La." (Casey, 1903, p. 277) 

Remarks. —The Reklaw specimens can be separated 
into two groups, the first shorter with one and one- 
quarter to one and a half whorls of the final protoconch 
whorls ribbed, and the second group with a full two 
final protoconch whorls ribbed and quite elongate. 
Both groups have somewhat stronger spiral sculpture 
than M. robustula s.s. and have the lowest of the three 
lirae just above the lower suture. Several Reklaw spec- 
imens show one or more fasciolar threads, all other 
characters being similar. In my experience а large 
enough sample of any particular Microdrillia species 
always includes some specimens displaying this fea- 
ture, so it is not considered to be of specific impor- 
tance. 

Type information. —Syntype: USNM 481559. Fig- 
ured Reklaw specimen: PRI 33110, from locality 20. 

Material examined.—14 specimens, the largest: 6.5 
mm long. 

Microdrillia sp. 
Plate 21, figures 20-21 

Remarks.—One of the remaining species, quite dif- 
ferent from the two preceding described species, is fig- 
ured here. Protoconch with three and one-half smooth 
whorls and one finely costulate one. Primary spire 
sculpture is dominated by two lines, a subsutural one 
and a slightly stronger submedial line. The form is 
rather similar to Microdrillia harrisi (Aldrich, 18952) 
from the Cook Mountain Formation, but it lacks the 
columellar plaits and labial lirae. 

Material examined.—Two specimens, from locality 
4. Figured specimen: PRI 30568, 6.8 mm length. 

Genus SPIROTROPIS Sars, 1878, p. 242 

Type species.—Pleurotoma? carinatum Philippi, 
1844a, by monotypy. Recent in Scandinavian seas. 

Diagnosis.—Shell of moderate size, thin, fusiform, 
with strongly carinated whorls and a short, straight, 
un-notched anterior canal. Protoconch of about one 
and one-half to two smooth whorls ending in a sharp, 
medial carination. Adult sculpture initially with a few 
weak, peripheral nodes, then smooth and moderately 
to strongly carinate. Anal sinus U-shaped occupying 
most of the shoulder slope. Outer lip smooth within, 
thin and prominently swept forward. Columella nar- 
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row, smooth and bent, plicae absent, callus deposit 

thin. 

Remarks.—According to Powell (1942), the distri- 

bution of this genus includes Scandinavia, the North 

Atlantic, Mediterranean and Canary Islands, mostly in 

deep water. The genus also occurs in the Miocene to 

Pleistocene in Europe and the Eocene of the West 

Coast of North America where it is represented by two 

species: Spirotropis (Antiplanes) cf. bulimoides (Dall, 

1919) and Spirotropis (Antiplanes) perversa fernan- 

doensis (English, 1914). 

Spirotropis claibornica, new species 

Plate 21, figures 16-17 

Description.—Shell very small, whorls seven and 

one-half. Protoconch of one smooth, inflated whorl 

followed by one-quarter whorl that is sharply medially 

carinated; nucleus inflated and flattened. Adult whorls 

with a rounded carina, initially in the medial position 

and becoming increasingly higher on later whorls. The 

first one-half whorl coarsely costate beneath the carina, 

otherwise smooth except for obsolescent, spiral lines 

and an almost imperceptible irregular, collabral thick- 

ening of the shell. Suture impressed, margined by an 

impressed line, anal sinus U-shaped with the base 

slightly nearer the periphery than the suture. Body 

whorl abruptly constricted to a short, straight neck. 

Aperture pyriform, outer lip smooth within, unfortu- 

nately broken, but growth lines show it to have been 

produced forward with the edge almost straight until 

the start of the neck where it swings back sharply. 

Columella smooth, bent to the right and moderately 

twisted. The parietal edge curves into the aperture an- 

teriorly and then out again to meet the start of the outer 

lip. 

Remarks.—This assignment is the first occurrence 

of this genus in the Gulf coast. The shoulder is higher 

than in other members of the genus, but the smooth 

whorls, large globose protoconch, initially costate 

whorl, shape of the sinus, and shape of the outer lip 

is the same as Spirotropis s.s. Three similar genera 

occurring in the Gulf coast are: Orthosurcula Casey, 

1904, which has a similar keel but also a prominent 

collar and a conical multispiral protoconch; Cochles- 

pira Casey, 1904, which is represented in the Claibor- 

nian by Cochlespira engonata Conrad, 1865a, has a 
similar protoconch, is much more sharply carinated, 
lacks all axial sculpture, has a notched canal and a 
narrow false umbilicus; subgenus Volutapex n. sub- 
gen., of Surculoma has a mammilate protoconch with 
the tip bulbous and asymmetrical, whorls submedially 
carinate over the entire conch and a different shaped 
anal sinus. Powell (1966) notes the presence of a col- 
umellar fold in Volutapex but this is an error, Within 

the known Claibornian genera Spirotropis appears to 

be near Volutapex which suggests a closer relationship 

than is indicated by their assignment to date in differ- 

ent subfamilies. Grant and Gale (1931, p. 547) have 

noted the relationship of Spirotropis to Turricula 

Schumacher, 1817, a genus to which Harris (1937) and 

Palmer and Brann (1966), assign Surculoma as a sub- 

genus. 

Etymology.—Noting the first occurrence of this ge- 

nus in the Claibornian. 

Type information.—Holotype: PRI 30488. Type lo- 

cation: locality 4. 

Material examined.—1 specimen, 7 mm length, 2.6 

mm width. 

Subfamily CLATHURELLINAE H. and A. Adams, 

1858, p. 654 

Genus EOCYTHARA, new genus 

Туре species.—Eocythara texana, п. sp. 

Generic Diagnosis.—Protoconch of about three and 

one-quarter whorls, the first one to one and one-quarter 

smooth, the remainder with fine protractive riblets. 

Adult sculpture of longitudinal rounded costae, spiral 

lines and a surface which is minutely imbricated or 

“frosted”. Sinus moderately deep, V-shaped, weakly 

sinuous near the suture. Aperture long with two callus 

pads on the interior, marking each end of the sinus. 

Columella straight, smooth and angled to the left. Out- 

er lip sharp, convex below the middle and with a weak 

stromboid notch. Basal notch not present or only ob- 

scurely so. 

Remarks.—This genus is evidently the precursor of 

Eoclathurella Casey, 1904, and many of the Miocene 

clathurids of which Pachycythara Woodring, 1928, 

and Pyrgocythara Woodring, 1928, are representa- 

tives, are known from the Caribbean basin and Florida. 

The genus Raphitoma Bellardi, 1847, to which Eocy- 

thara bears a superficial resemblance, is thinner- 

shelled, has a shallow sinus and a long tapering canal. 

Most closely allied to Eocythara are the two similar 

genera Adelocythara Woodring, 1928, and Pachycy- 

thara Woodring, 1928. Both of these genera have 

smaller protoconchs of up to two and one-half whor 15 

which show а few fine or obscure protractive riblets 

on the last one-quarter turn. The protoconch of Eocy- 

thara, in contrast, has the last two to two and one 

quarter whorls more prominently sculptured, a much 

shorter canal, and a deep anal notch margined with 

strong callus build-up. An incipient stromboid notch 

is also seen in Platycythara Woodring, 1928, while the 

imbricate or “frosted” surface is a feature also com” 

mon to Pachycythara and Pyrgocythara. Dockery n 

MacNeil and Dockery, 1984, pp. 216-217) assigns 
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four species to Clathurella Carpenter, 1857, from the 
Oligocene of Mississippi. This genus is lirate or den- 
ticulate on both the labrum and inner lip, has subcar- 
inated whorls, possesses no stromboid notch, has the 

axial ribs conspicuously weaker on the fasciolar slope, 
and has a twisted siphonal canal. The type species of 
Clathurella is a solid shell, with a “frosted” or mi- 
nutely pustulose surface, a condition not noted by 
Dockery in the Mississippi specimens. The earliest 
clathurellid known to date from the Gulf coast is 
Eoclathurella Casey, 1904 from the Upper Eocene of 
Louisiana. Species of this genus are very small, have 
axial and spiral sculpture of similar strength, but with 
weaker spirals present on the fasciolar area, and a pli- 
cate inner lip. Clathurellids are uncommon but cannot 
be called rare, numerous specimens having been col- 
lected by the author from both the Weches and Cook 
Mountain formations in Texas; most of them show 

characters intermediate between the Reklaw forms and 
the Upper Eocene and Oligocene forms. 

Etymology.—The generic name eo- (Latin, early), 
cythara (Latin, harp), denotes а probable ancestor of 
many of the Neogene Cythara stock. 

Eocythara texana, new species 

Plate 21, figures 9-11 

Description.—Shell small; protoconch as in the ge- 
heric description, whorls about six and one-half. Adult 
Whorls with 10 to 11 rounded sigmoid ribs and crisp 
Spiral lines, three to four on the spire whorls and 15 

or more on the body whorl. Basal lines more indistinct, 
the entire surface of the whorl secondarily covered 
With minute longitudinal and spiral striae, the inter- 
sections forming minute pustules. Aperture long, outer 
lip sharp and thickened within, sinus broadly V-sha- 
Ped, occupying most of the shoulder area. Inner lip 
and columella straight with a few of the spiral lines 
crossing medially into the aperture. Canal weakly flar- 
ing below. 

Remarks.—Nothing similar to this is known in the 
Paleogene of the New World; the frosted surface, 
smooth canal and labrum and large fasciolar surface 
free of spiral sculpture will distinguish this species 
from others. In the Miocene of Jamaica Adelocythara 
Primolevis Woodring, 1928 is quite similar on the 

Spire, although as noted above the aperture and canal 
Of species in this genus are different. 
Etymology.—The specific name notes the occur- 

rence in Texas. 

Type information.—Holotype: PRI 30489; para- 
lypes: PRI 30490—30493. Type locality: locality 20. 

Material examined.—140-- specimens, the largest: 
6.6 mm length, 2.6 mm width. 

Eocythara lineata, new species 
Plate 21, figures 18-19 

Description.—Shell very small, protoconch of three 
rounded whorls, rapidly expanding, densely sculptured 
with fine arcuate riblets, the tip enrolled. Adult whorls 
rounded with axial ribs and spiral lines, the lines weak- 
er above the mid-section of the whorl, on the body 
whorl an intermediate stria may occur. Collabral 
growth lines densely regular and raised, more promi- 
nently on later whorls. Aperture narrow, outer lip thin- 
edged, thickened periodically by the ribs, columella 
straight or slightly excavate, canal short and slightly 
emarginate. 
Remarks.—The species differs principally from 

Eocythara texana n. sp. in having spiral lines over the 
entire adult shell, a shorter form and weaker, imbri- 
cated, surface ornament, only developing on the sec- 
ond adult whorl. In many ways the species resembles 
Raphitoma (Microsurcula) nucleola Casey, 1904, from 
the Middle Eocene of Louisiana, the type species of 
Microsurcula, suggesting that the root stocks of Eocy- 
thara and Microsurcula are very close. Species be- 
longing to subgenus Microsurcula are more elongate, 
have carinated whorls, a subsutural collar, a concave 
shoulder, and on the shoulder, ribs of reverse curvature 
from that on the body whorl. R. (M.) nucleola is atyp- 
ical of most species assigned to Microsurcula, in its 
short, rounded form, but may still be separated on the 
basis of the above characters. Another similar species 
is Eoclathurella obesula Casey, 1904, from the Upper 
Eocene Jackson Group, which has the same type and 
strength of ribs and spiral lines; this species, however, 
lacks any trace of “frosting”, is strongly lirate or den- 
ticulate within the aperture, and has a smaller proto- 
conch that is widely ribbed on the final turn. 

Etymology.—The specific name lineata (Latin, line), 
refers to the spiral lines covering the entire adult 
whorls. 

Type information.—Holotype: PRI 30494; paratype: 
PRI 30495. Type locality: locality 20. 

Material examined.— Six specimens, the largest 3.9 
mm length. 

Genus VARICOBELA Casey, 1904, p. 162 

Type species.—Strombus smithii Aldrich, 1885, by 
original designation. Red Bluff Oligocene of Missis- 
sippi. 

Revised description.—Shell of moderate size, thick 
and inflated, with regularly rounded whorls. Proto- 
conch large, broadly conical, of three or four whorls, 
initially smooth, the last whorl with a reticulate pat- 
tern. Sculpture of narrow, obliquely sigmoid ribs, fine 
spiral lines, and occasional varices. Aperture half the 
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length of the shell, oblique; canal short and narrow; 

inner lip smooth; labrum thickened and smooth. 

Remarks.—Dockery (in MacNeil and Dockery, 

1984, p. 198) assigns this genus to the Turriculine be- 

cause of Casey’s comparison of the protoconch to that 

of Pseudotoma and Powell’s (1969, p. 382) synony- 

mizing that latter genus with Acamptogenotia Rover- 

eto, 1899. Powell (1969, p. 143) expresses doubt that 

the genus is a turrid and considers it better placed in 

the Buccinoidea. The genus appears to be restricted to 

the Eocene and Oligocene of the Gulf coast. 

Varicobela filum, new species 

Plate 21, figures 22—23 

Description.—Shell small; whorls six; protoconch 

of three to three and one-half broadly conical whorls, 

initially smooth, the last half whorl with gradually de- 

veloping reticulate sculpture that merges imperceptibly 

into the adult. Teleoconch whorls with 14 to 17 sig- 

moid ribs, becoming slightly weaker as they approach 

the deeply impressed sutures, terminal varix present 

with usually one or two more on previous whorls; si- 

nus very broad, shallow, situated just below the suture, 

marginally stronger on earlier whorls. Spiral sculpture 

of regularly spaced thin lines and an intermediate 

weaker line between each pair; where the spirals cross 

the axials the sculpture is nodose; on the spire and 

above the point of greatest inflation on the body whorl 

the intermediate lines are centrally placed, on the low- 

er portion of the body whorl the line migrates to a 

posterior position and on the beak to a central position 

again. Over-running the major sculpture are exceed- 

ingly fine and close-set collabral threads. Aperture 

elongate, labrum smooth, thickened into the interior 

beneath the terminal varix; prominent anal notch, mar- 

gined on the labrum by a weak swelling; columella 

excavated; callus wash thin, showing some of the un- 

derlying spiral lines; canal straight; siphonal fasciole 

present but very weak. 

Remarks.—Two species of Varicobela have been 

described previously, Varicobela smithii (Aldrich, 

1885), and Varicobela aldrichi Dockery, 1984, both 

from the Oligocene of Mississippi. Both of these are 

larger, have a straight to coeleoconoidal spire rather 

than the cyrtoconoid shape of V. filum, and lack the 

close-set collabral threads of V. filum. Both macro- and 
micro-sculpture show much similarity with the two 

Eocythara species described previously and the aper- 

tural features are similar, excepting that V. filum lacks 

an anal notch. The lack of an anterior notch, weak 
sinus, and generally similar sculpture to the Eocythara 
species have caused the assignment here to the Turri- 
dae. 

Etymology.—The name filum (Latin, thread), refers 

to the micro collabral sculpture. 

Type information.—Holotype: PRI 30569; paratype: 

PRI 33074. Type locality: locality 4. 

Material examined.—Six specimens, Ше largest 

complete (the holotype), 8.8 mm length. 

Subfamily DAPHNELLINAE Casey, 1904, p. 126 

Genus RAPHITOMA Bellardi, 1847, p. 538 

Туре species.—Pleurotoma hystrix Cristofori and 

Jan, 1832, by subsequent designation (Monterosato, 

1875, p. 72). Pliocene of Italy. 

Diagnosis.—‘‘Shell of medium size, spire moder- 

ately high; whorls rounded, sculpture usually in both 

directions forming a reticulate pattern of raised lines; 

aperture varying from two-fifths to a half the length 

of the shell, ovate, outer lip slightly thickened, with at 

some growth stages a row of very fine denticulations 

on the inner lip, lip rounding back posteriorly to 4 

moderately deep, usually not reinforced posterior 

notch close to the suture, inner lip not thickened, col- 

umella usually somewhat flexuous, anterior canal not 

wide, usually sharply defined but not very short, often 

notched behind." (Grant and Gale, 1931, p. 609) 

Remarks.—Powell (1942, p. 125), who only rec- 

ognizes Raphitoma from the Pliocene to Recent, gives 

a short discussion on the validity of type species Р. 

hystrix. Wenz (1944, p. 1452), who also regards Sur- 

cula as a subgenus of Raphitoma, has it ranging from 

the Eocene to Recent; Davies (1971, p. 391) gives the 

Geologic range of Raphitoma as Paleocene to Recent. 

The two Reklaw species possess a multispiral proto- 

conch similar in nature to P. hystrix rather than to the 

modern representative of that species, separated undet 

the name Raphitoma pseudohystrix Sykes,1906, which 

has a paucispiral and globular protoconch. 

Subgenus MICROSURCULA Casey, 1904, p. 154 

Type species.—Microsurcula nucleola Casey, 1904, 

by original designation. Middle Eocene of Louisiana. 

Original diagnosis.—“Shell very small, of juvenile 

aspect. Protoconch relatively large, conical, multispit- 

al, closely-coiled and with about five whorls, initially 

smooth, the last one to three with fine arcuate longi- 

tudinal riblets. The periphery is more or less obtusely 

swollen, the ribs small and numerous, reduced in size 

and reversed in curvature on the broad fasciolar sur 

face, generally attaining the suture or small subsutural 

collar above. The canal is rather tapering in form» 

straight, moderate in length, and together with the ар“ 

erture about half as long as the shell." (Casey, 1904. 

p. 154) 
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Raphitoma (Microsurcula) georgei reklawensis, 
new subspecies 

Plate 22, figures 1-2 

Description.—This subspecies is more elongate than 
К. (M.) georgei s.s., has a subsutural collar, and an 
almost medial carination of the whorls. On the shoul- 
der of the body whorl are spiral lines that alternate in 
size, and the protoconch is coarsely ribbed. 
Remarks.—Raphitoma (Microsurcula) georgei (Har- 

Tis, 1899) is from the Lower Eocene Hatchetigbee For- 
mation of Alabama. 

Etymology.—The subspecific name notes the occur- 
rence in the Reklaw Formation. 

Type information.—Holotype: PRI 30496; paratype: 
PRI 30497. Type locality: locality 20. 

Material examined.—Four specimens, the largest: 
3.9 mm length, 1.5 mm width. 

Raphitoma (Microsurcula) bastropensis, 
new species 

Plate 22, figures 3-4 

Description.—Shell very small, solid. Protoconch of 
about three and one-half whorls, the last whorl with 
widely spaced riblets. Subsutural collar visible on pro- 
toconch and first adult whorl. Surface obscurely opal- 
escent, ornament of 15 to 16 longitudinal ribs per 
whorl and numerous spiral lines. On the fasciolar sur- 
face the lines barely override the axials whereas on the 
Carina and below they do so strongly, forming weak 
hodes at the intersections. Sinus a shallow U occupy- 
ing all of the shoulder slope. Aperture quadrilateral, 
Suter lip thin, smooth within. Columella straight, no 
discernible callus; canal short and slightly twisted. 
Remarks.—This species differs from Raphitoma 

(Microsurcula) iuventae n.sp. in its squat form and 
about two to three more ribs per whorl. The probable 
descendant is “Pleurotoma (Bela)" rebeccae Harris 
18954 from the Weches Formation, from which it dif- 
fers in having a wider form, lack of a subsutural raised 

line, and wider and more even spiral lines. Harris 
(1895a, p. 64) originally places “Р. (B.)" rebeccae 
Under section Bela Gray, 1847b, first as a subgenus of 
Pleurotoma and later (Harris 1937, p. 79) as a sub- 
genus of Raphitoma. Palmer and Brann (1966, p. 539) 
reinstate Harris’s original placement. According to 
Powell ( 1966, p. 97—98), Bela has a small protoconch, 
initially smooth, the last whorl with spiral rows of tu- 
bercles; its teleoconch whorls have axial folds that do 
Not cross the shoulder slope, and densely spirally stri- 
ated whorls. The protoconch, overall whorl sculpture, 
апа sinus make the present placement more likely. 
Etymology.—Noting the occurrence in Bastrop 

County, Texas. 

Type information.—Holotype: PRI 30498; paratype: 
PRI 30499. Type locality: locality 4. 

Material examined.—Seven specimens, the largest 
4 mm length. 

Raphitoma (Microsurcula) iuventae, new species 
Plate 22, figures 5—6 

Description.—Shell small, fusiform. Whorls six to 
seven, protoconch bluntly conical of four rounded 
whorls, the first three smooth and the last with widely 
spaced, oblique riblets that increase in size and merge 
without break into the adult longitudinal folds. Adult 
whorls medially carinated, with an impressed suture 
which is margined below by a large, rounded line. Spi- 
ral lines cover the entire whorls and are a little stronger 
on the carina. Whorls with eight to nine oblique folds, 
obsolete on the collar and on the body whorl at the 
start of the canal. Sinus deeply U-shaped, occupying 
the entire shoulder slope. Aperture subovate, outer lip 
thin. Anterior canal long, oblique and slightly rostrate. 

Remarks.—On some specimens only the upper por- 
tion of the shoulder is smooth and there are strong 
lines on the lower part, close to an as yet undescribed 
species from the Middle Claibornian in the Stone City 
Beds of Texas. The gradual change seen from juvenile 
to adult sculpture appears to be unique in the Micro- 
surcula species, in outline the species otherwise re- 
sembles Raphitoma (Microsurcula) intacta (Casey, 
1903) from the Oligocene of Mississippi; the proto- 
conch and early whorls alone distinguish the two spe- 
cies. The sculpture is also similar to that of a juvenile 
Surculoma but the protoconch is different; in general 
the aspect is that of a juvenile shell but no larger ones, 
or even fragments have been found in the Reklaw. 

Etymology.—The specific name iuventae (Latin, 
young), refers to the juvenile aspect of the shell. 

Type information.—Holotype: PRI 30500; para- 
types: PRI 30501—30504. Type locality: locality 20. 

Material examined.—51 specimens, the largest: 6.0 
mm width, 2.2 mm width. 

Superfamily ARCHITECTONICOIDEA 
Taylor and Sohl, 1962, p. 10 

Family MATHILDIDAE Dall, 1889c, p. 144 

Genus GEGANIA Jeffreys, 1884, p. 365 

Type species.—Gegania pinguis Jeffreys, 1884, by 
monotypy. Recent from Cape Modego, Eastern Atlan- 
tic. 

Diagnosis.—Shell small, coeleoconoidal, nucleus 
blunt, immersed and partially covered. Whorls bluntly 
carinate, with deeply impressed sutures: sculpture of 
spiral lines and fine oblique growth-lines. Body whorl 
larger than the remainder, base inflated. Aperture es- 
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sentially circular, almost holostomatous, outer lip 

oblique, columella smooth, straight or feebly concave, 

inner lip callus partially covering the umbilicus. 

Remarks.—The genus ranges from the Upper Cre- 

taceous to Recent. 

Gegania antiquata texana (Palmer, 1937) 

Plate 10, figures 1-2 

Tuba (Littorina) antiquata Conrad. Heilprin, 1891, p. 400. 

Tuba antiquata texana Palmer, 1937, p. 92, pl. 9, figs. 8,9; Brann 

and Kent, 1960, pp. 886-887. 

Gegania texana (Palmer). Gardner, 1945, p. 150. 

Gegania antiquata texana (Palmer). Palmer and Brann (1966), p. 

698. 

Original diagnosis.—''Shell large, spire high for Ше 

species; whorls six; nucleus typical; sculpture of the 

post-nuclear whorls consists of four strong primary 

ribs, the first and fourth smaller than the two middle 

ribs; two, middle, spiral lines increasing in size making 

the whorls of the spire bicarinate; three to six, fine 

thread-like, spiral ribs occur between the primary ribs; 

all crossed by longitudinal threads which at the inter- 

sections form a node; below the strong bicarination of 

the body whorl nine to eleven, spiral ribs occur to the 

base; one or more, spiral threads alternate with the 

primary series." (Palmer, 1937, p. 92) 

Remarks.—One small specimen was obtained which 

appears to be specifically identical to Gegania anti- 
quata texana from the Weches Formation of Texas and 

Mexico. The only differences noted between this spec- 

imen and typical texana s.s are the more elongated 

form, finer revolving sculpture and a larger proto- 

conch. 
Type information.—Holotype: PRI 2473. Figured 

specimen: PRI 30550, from locality 4. 

Material examined.—One specimen. 

Genus MATHILDA Semper, 1865, p. 330 

Type species.—Turbo quadricarinata Brocchi, 
1814, by original designation. Tertiary of northern It- 
aly. 

Revised diagnosis.—Shell medium-sized, turrited, 
slender. Protoconch heterostrophic, not immersed. 
Sculpture of rounded whorls with strong spiral sculp- 
ture and axial threads. Base flat to arched, aperture 
ovate, entire, basal lip everted. Columella smooth, 
non-plicate. 

Remarks.—The genus ranges from the Upper Cre- 
taceous to Recent. 

Mathilda (Mathilda) cf. retisculpta aldrichi 
Palmer, 1937 

Mathilda retisculpta aldrichi Palmer, 1937, p. 57, pl, 9, figs. 11, 14, 

Original description.—‘‘Shell medium in size, elon- 

gate; nucleus heterostrophic consisting of three whorls, 

first whorl minute, last whorl enlarged; post nuclear 

whorls coarsely ornamented with spiral lines and lon- 

gitudinal ribs, which at their intersections form nodes. 

There are five spiral ribs on the whorls of the spire 

and ten spiral ribs on the body whorl. The longitudinal 

ribs become obscure at about the sixth spiral rib on 

the body whorl. The remaining spiral ribs on the body 

whorl are not nodose. The aperture is ovate." (Palmer, 

1937, p. 87) 

Remarks.—This specimen closely resembles М. r. 

aldrichi. In addition to the four nodose ribs of Palmer’s 

subspecies, the Reklaw specimen has three very small 

ribs below the suture. On the body whorl of M. r. 

aldrichi the longitudinal ribs are nearly effaced by 

about the sixth spiral rib while in this species they 

remain visible and continue as fine threads. Were it 

not for its elevated mathildid nucleus, Mathilda reti- 

sculpta (Meyer and Aldrich, 1886) and the subspecies 

M. retisculpta aldrichi would be more readily placed 
in Acrocoelum Cossmann, 1888, which is also in the 

Mathildidae. A very similar species from the Paris Ba- 

sin is Acrocoelum bouryi Cossmann, 1888. 

Type information.—Holotype: PRI 2742; paratype: 

PRI 2741. Type locality: Orangeburg, South Carolina. 

Range: McBean Formation. Figured Reklaw specimen: 

PRI 33104, from locality 4. 

Material Examined.—3 specimens, the largest com- 

plete: 7.1 mm length, 2.5 mm maximum diameter; one 

fragment with 4.8 mm maximum diameter. 

Mathilda (Mathilda) cf. claibornensis 

Aldrich, 1887 

Plate 10, figure 17 

Mathilda claibornensis Aldrich, 1887, p. 83; Palmer, 1937, p. 88, 

pl. 9, fig. 1 copy Aldrich. 

Tuba (Mathilda) claibornensis Aldrich. Aldrich, 18955, p. 15, pl. I» 

fig. 7. 

Original description.—‘‘Shell very minute, embry- 

onic whorls three, and placed as usual in the genus: 

the adult whorls (but three remaining in the type) with 

three rounded smooth ring-like bands, the intervening 

spaces having impressed longitudinal lines which do 

not pass over the bands. Locality: Claiborne Ferrugi- 

nous Sand. Very rare, but the second species know? 

from this famous deposit." (Aldrich, 1887, p. 83) 

Remarks.—Two small fragments were obtained that 

are doubtfully referred to M. (M.) claibornensis. Ар" 

parently Palmer (1937, pl. 9, fig. 1) had only the on 

juvenile shell; the three strong ribs are diagnostic of 

this species however, and stay relatively constant in 

strength on succeeding whorls. The species is сотто? 

at certain levels at the Stone City Member type locality 
and may reach lengths of 5 mm. 
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Figured Specimen.—PRI 30415, from locality 20. 

Type information.—Holotype: USNM 638864. Type 
locality: Claiborne Bluff, Alabama River, Monroe 
County, Alabama. 

Material examined.—Two broken specimens, Ше 

largest 4.1 mm in width, with only the body whorl and 
half the previous whorl remaining. 

Subgenus ECHINIMATHILDA Sohl, 1960, p. 131 

Type species.—Mathilda (Echinimathilda) corona 
Sohl, 1960, by original designation. Upper Cretaceous, 

Ripley and Owl Creek Formations of Mississippi. 

Original diagnosis.—''Small- to medium-sized tur- 

riculate shells with a partially submerged and deviated 
protoconch; whorls shouldered; sides rounded; sculp- 

ture of nodose to spiny spiral lirae and ribbons; colu- 
mella lip reflected." (Sohl, 1960, p. 131) 

Remarks.— Prior to this report the subgenus was re- 
Stricted to the Upper Cretaceous. 

Mathilda (Echinimathilda?) cribraea, new species 

Plate 10, figures 5-7 

Description.—Protoconch one and three-quarter to 
two bulbous whorls, set at an angle of 45? from the 
Shell axis, immersed to a level at the base of the nu- 

clear whorl. Adult sculpture begins abruptly and con- 
Sists of up to seven shouldered whorls, the shoulder 
becoming progressively more acute, later whorls with 
ап angle approximating 90°, rounded below. Spire 
Whorls with five to six spiral lines below the shoulder, 
Crossed by numerous weaker longitudinal lines, the in- 
tersections of the two forming prominent nodes, body 
Whorl with 10 or 11 spiral lines. On the base of the 
body whorl the spiral lines continue undiminished, 
While the longitudinal lines become fine threads. Ap- 
?rture almost elliptical in shape, outer lip thin, colu- 
mella lip thickened and slightly reflected. 
Remarks.—Under the microscope the sculpture is 

Seen to be a regular and finely cancellated pattern. The 
Nearest Tertiary analogue to this species seems to be 
Mathilda retisculpta (Meyer and Aldrich, 1886) from 

Ше Cook Mountain Formation of Mississippi. I have 

also found the subgenus in the Upper Cretaceous 
Kemp Clay Formation in Texas. The protoconch in M. 

(Е.) cribraea is not immersed to the same degree as 

the type species of the subgenus. As this is a primary 

Character in the definition of the subgenus this Tertiary 

Species is assigned here with some hesitation; in all 

Оћег respects it is very close to the type species, M. 
(E.) corona. ^ few individuals do not show the shoul- 

der carina becoming progressively more acute, but that 

feature by itself does not seem to warrant further tax- 

9nomic separation. 

Type information.—Holotype: PRI 30329; paratype: 
PRI 30330. Type locality: locality 4. 

Etymology.—The specific name cribraea (Latin, 
sieve), refers to the mesh-like ornamentation of the 
whorls. 

Material examined.—Thirty specimens, the largest: 
4.3 mm in length, 1.8 mm in width. 

Subgenus FIMBRIATELLA Sacco, 1895, pios. 

Type species.—Cerithium fimbriatum Michelotti, 
1847, by original designation. Miocene (Топошап) of 
northern Italy. 

Diagnosis.—Shell small, high; whorls carinate with 
spiral and axial sculpture, the intersections usually no- 
dose; base flat with spiral threads, margined by a du- 
plex spiral line, aperture oval to subquadrate, base 
weakly rostrate. 
Remarks.—The genus ranges from the Paleocene to 

Pliocene. 

Mathilda (Fimbriatella) iugum, new species 

Plate 10, figures 8-9 

Description.—Shell small, whorls six and a half, 
protoconch large, of two and a half smooth heteros- 

trophic whorls set at an angle of about 30° from the 
shell axis. Spire whorls with four spiral lines, one de- 
fining the medial carina and two more, one above and 
one below quartering the whorls, and a weaker sub- 
sutural one; spirals intersected regularly with longitu- 
dinal lines that are nodular at their intersections. Base 
smooth or with obsolete spiral threads, flat, margined 
by a duplex line; aperture circular, columella concave 
and slightly thickened. 

Remarks.—This species appears to have no close 
analogs in the Gulf coast Paleogene. To date the sub- 
genus Fimbriatella has not been reported outside Eu- 
rope where it is found from the Paleocene to the Plio- 
cene, although Sohl (1960, p. 129) has remarked on 
the similarity of several Cretaceous Gulf coast species 
to this subgenus. Of those species I believe Mathilda 
(Mathilda) ripleyana Wade, 1926 is close enough to 
the type of subgenus Fimbriatella to be placed there. 
Sacco (1895, рр. 36-38) placed seven species in Fim- 
briatella of which Mathilda (Fimbriatella) filogranata 
Sacco, a nomen nudum from the Doderlein collection, 

is very close to M. (F.) iugum, differing primarily in 
possessing one extra spiral line on the shoulder; the 
type species of the subgenus M. (F.) fimbriatum is a 
little further removed with its more rounded whorls 
and prominent quadrate-shaped aperture. 

Etymology.—Noting both the creek where it was 
found and the ridged whorls, iugum (Latin: ridge). 

Type information. —Holotype: PRI 33080, 2.1 mm 
length; paratype: PRI 33089. Type locality: locality 4. 
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Material examined.—Eight specimens, the largest 
the holotype. 

Genus GLYPTOZARIA Iredale, 1924, p. 248 

Type species.—Turritella opulenta Hedley, 1907, by 
monotypy. Recent off Australia near Sydney. 

Diagnosis.—Shell turriculate, whorls moderately 
rounded, with spiral lines and co-marginal axial ribs. 
Protoconch heterostrophic. Aperture ovate, with weak 
gutter. 

Remarks.—Iredale defined the genus to draw atten- 
tion to recent Australian turritellid specimens without 
a sinus in the outer lip; he also noted the occurrence 

of a fossil species in the Australian Eocene. Excepting 
the type, the genus is represented by two Recent spe- 
cies from Australian waters, Glyptozaria columaria 
Cotton and Woods, 1935, and Glyptozaria euglypta 
(Iredale, 1929). Wenz (1939, p. 653) follows Iredale, 

and places the genus in the Turritellidae, probably 
without knowledge of the protoconch. Cotton (1959, 
p. 358) moves it to the Turritellopsinae, a subfamily 
known to have a deviated but often immersed proto- 
conch. MacPherson and Gabriel (1962, p. 99) place it 
in the present family, the Mathildidae. 

Glyptozaria americana, new species 
Plate 10, figures 12—14 

Description.—Shell small, eight to ten whorls, pro- 

toconch heterostrophic, large, of two and a half smooth 
whorls, set at an angle of about 45? to the shell axis, 
junction with teleoconch whorls abrupt, delimited with 
an oblique rib. Spire whorls rounded, ornamented with 
six spiral lines, the strength and interlineal distance 
increasing from the upper to lower suture; the spiral 
lines crossed by numerous axial threads, forming a 
regular reticulate pattern, the intersections beaded. 
Body whorl with ten spiral lines, the sutural one the 
largest, the four or five basal ones closer together, the 
axial threads also weaker basally. Aperture ovate, out- 
er lip thin, sometimes lirate within, carinate at the end 
of every rib; columella thickened, excavated and 
slightly reflected, slight emargination at the anterior 
end. 

Remarks.—This species is unique in the North 
American Eocene although the Caribbean species 
Mathilda plexita Dall, 1896b, known from the Oligo- 
cene? to the Miocene? of Trinidad and Jamaica, is sim- 
ilar. That species has more prominently inflated 
whorls, four to six equally spaced spiral lines on the 
spire, an umbilical chink, and a more circular aperture. 
The basal spiral lines and concave columella of M. 
plexita probably means this species should also be as- 
signed to Glyptozaria. In the North American Eocene, 
specimens of Scalina trapaquara Harris, 1895a that 

lack the protoconch may superficially resemble G. 
americana but the presence of basal spirals will sep- 
arate the two. This species really points out the neces- 
sity of knowing the character of the protoconch, as 

without that knowledge the species would almost cer- 

tainly have been assigned within the Scalidae. 
Etymology.—Referring to the first occurrence in 

North America. 

Type information.—Holotype: PRI 33078, 4.8 mm 

length; paratype: PRI 33079. Type locality: locality 4. 
Material examined.—Two specimens, the largest 

7.5 mm. 

Family ARCHITECTONICIDAE Gray, 
1850b, p. 64 

Genus PSEUDOMALAXIS Fisher, 1885, p. 714 

Type species.—Bifrontia zanclaea (Philippi, 1844а), 

by monotypy. Recent in the Mediterranean and off the 

Madeira Islands. 

Diagnosis.—Shell planispiral, base weakly concave, 

whorls only lightly in contact or free, rim flat. Sculp- 

ture smooth, or with weak spiral or radial lines. Edge 

with crenulated cords, usually parallel to the axis but 

sometimes angulated. Aperture quadrilateral, edge 
sharp. 

Remarks.—The genus ranges from the upper Cre- 
taceous to Recent. Recent species are tropical or sub- 

tropical in distribution, and inhabit deeper waters. 

Pseudomalaxis reklawensis, new species 

Plate 10, figures 18—20 

Description.—Shell medium-sized, to seven volu- 
tions. Whorls slightly concave on the upper and lower 

surfaces, the body whorl with vertical sides. Proto- 

conch of about two smooth rounded whorls, the nu- 

cleus sunken and visible on the base, a fine cord dif- 

ferentiating it from the adult whorls. Whorls smooth 

above with prominent prosocline growth lines, suture 

impressed and bounded above by a large beaded cord. 
below with a similar cord. The lines of growth start at 

right angles to the sutures, then curve back at the mid- 

dle of the whorl. Both upper and lower surfaces show 

very fine spiral striae. Aperture simple and rounded- 

quadrate in profile. з 
Remarks.—The closest species is Pseudomalax's 

texana (Aldrich, 1911) from the Weches Formation 

from which it may be distinguished by the lack of 

tuberculated rows in the center of the whorls and only 

a single beaded chord on the periphery. Both Рзей 
domalaxis rotella (Lea, 1833) from the Gosport San 

Formation, and Pseudomalaxis plummerae Palme" 
1937, from the Stone City beds are smooth, but en 
much smaller, without beading, and in the case of 2 

plummerae the final portion of the last whorl is bent 
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Out of the plane of coiling. This species is common in 
the Reklaw deposits, in contrast to the Weches and 

Cook Mountain Formations where species belonging 
to this genus are very rare. 

Etymology.—Referring to the Reklaw Formation. 
Type information.—Holotype: PRI 30336; paratype: 

PRI 30337. Type locality: locality 20. 
Material examined.—110 specimens, the largest 1.1 

mm thickness, 9.0 mm maximum diameter. 

Pseudomalaxis? acuta, new species 
Plate 10, figures 21-23 

Description.—Shell medium in size (outer whorl 
Missing), more robust than Pseudomalaxis reklawensis 
п.вр. Whorls flattened above and sharply concave be- 
low, the outer rim at an angle of 45° to the upper 
Surface of the body whorl. The upper surface shows 
the faintest of revolving striae and has the suture 
bounded by a thick ribbed cord. The basal surface is 
Smooth and shows radial wrinkles at the suture. The 
basal suture is bounded by a smaller cord than the one 
On the upper surface and this cord is margined by a 
tibbed line, the space between the cord and the line 
Showing a few revolving striae. 
Remarks.—This species has affinities with the Low- 

er Eocene species Pseudomalaxis verrili (Aldrich, 
1886); the latter, however, lacks the beaded ribs bor- 
dering the upper and lower edges of the body whorl. 
Another undescribed Pseudomalaxis ? species occurs 
in the Wheelock Member of the Cook Mountain For- 
Mation in Texas; that species also has an acutely an- 
gled outer whorl, but is otherwise very smooth. None 
9f these species fits very well within Pseudomalaxis 
S.L; the genus Mangonuia Mestayer, 1930, would pos- 
Sibly be a better assignment but more material is first 
Necessary for examination. 

Etymology.—The specific name acuta (Latin, 
Sharp), refers to the acute angular rim of this species. 

Type information.—MHolotype: PRI 30291. Type lo- 
Cality: locality 20. 

Material examined.—One specimen, 5.1 mm in 
Maximum diameter. 

Genus ARCHITECTONICA Röding, 1798, p. 78 

Type species.—Trochus perspectivus Linnaeus, 
1758, by subsequent designation (Gray, 1847, р. 151). 
€cent in the Indo-Pacific. 

Diagnosis.—Shell solid, umbilicate. Outline subdis- 

COidal to depressed-conic. First whorl of protoconch 

verted, only the final smooth inflated volution visible 

Оп the apical surface. Whorls numerous, regularly in- 

“teasing in size. Periphery rounded or carinate. Sculp- 
ture usually of spiral cords, which may be beaded. 

Aperture elliptical to subquadrate. Outer lip thin and 
sharp. 

Remarks.—Recent species are few in number and 
restricted to warmer waters; the animals are carnivo- 
rous on sea anemones and corals. The genus is known 
from the Upper Cretaceous. 

Subgenus STELLAXIS Dall 1892, p. 323 

Type species.—Solarium alveatum Conrad, 1833a, 
by original designation. Upper Claibornian Gosport 
Sand Formation of Alabama. 

Diagnosis. —Shell moderately large or large; spire 
smooth, suture impressed, margined above by a few 
spiral lines or grooves; keel sharply carinate; beneath 
smooth or weakly spirally striate, keel margined by a 
strong line; umbilicus wide, stellate; aperture rounded- 
rhombohedral. 
Remarks.—The subgenus is known from the Paleo- 

cene and Eocene of North America. 

Architectonica (Stellaxis) reklawensis, new species 

Plate 11, figures 1-2 

Description.—Shell large, subconical, of seven and 
three-eights to eight whorls. Protoconch of one and a 
half smooth whorls, later whorls smooth and convex 
below the suture and concave above it, the body whorl 
acutely carinated. Suture impressed and margined 
above with two revolving lines, the larger one defining 
the sutural edge. The first one to two adult whorls with 
indistinct radial wrinkles below the suture. Base 
smooth, or with spiral striae, convex near the umbili- 

cus, and concave near the periphery, which is mar- 
gined by a strong line. The umbilicus has strong ra- 
diating lines of growth which form weak folds at the 
umbilical carina. The interior profile of the whorl is 
subcylindrical with a posterior excavated area mar- 
gined by a crenulated revolving line in the upper quar- 
ter. 

Remarks.—This species is intermediate in position 
between Architectonica sylvaerupis (Harris, 18972) 
and Architectonica alveata (Conrad, 1833a). A. syl- 
vaerupis, a Lower Eocene species from the Hatchetig- 
bee Formation, lacks the ventral line margining the 
carina and the umbilical margin is wrinkled rather than 
folded. Specimens of A. alveata from the Weches For- 
mation in Texas differ in having more regular and larg- 
er radial umbilical folds and a tendency for the sub- 
sutural lines to become effaced at an early stage of 
growth. The Reklaw specimens keep the prominent 
subsutural lines at all growth stages. A characteristic 
of the later A. alveata group is the line in the center 
of the cylindrical umbilical area, prominently crenu- 
lated in those from the Jackson group; in the Weches 
specimens the line is in the lower third and in the 
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Reklaw specimens in the lower fifth. Palmer and 

Brann (1966, p. 499), separated the Jackson and Wech- 

es A. alveata specimens into unnamed subspecies. The 

folds on the first one to two adult whorls and the 

smooth upper surface are a characteristic of subgenus 

Psilaxsis Woodring, 1928, but the base lacks the chan- 

nel margining the umbilical tubercles. 

Etymology.—The specific name refers to the for- 

mation where the species is found. 

Type information.—Holotype: PRI 30339; paratype: 

PRI 30340. Type locality: locality 20. 

Material examined.—17 specimens, the largest (in- 

complete), 10.0 mm height, 28.6 mm maximum di- 

ameter. 

Subgenus PATULAXIS Dall, 1892, p. 323 

Type species.—Solarium scrobiculatum Conrad, 

1833b, by original designation. Eocene, Upper Clai- 

bornian Gosport Sand Formation of Alabama. 

Diagnosis.—Shell dorsally flattened, with funnel- 

shaped umbilicus and no umbilical rib, umbilical ca- 

rina with tubercles; radial and spiral sculpture usually 

feeble or obsolete; periphery sharp, thin; suture usually 

crenulated. 

Remarks.—The subgenus is known from the Upper 

Cretaceous to Eocene. 

Architectonica (Patulaxis?) fimbriaea, new species 

Plate 11, figures 3-5 

Description.—Shell moderately elevated, flattened 

at the apex, the early whorls flat and depressed below 

the crenulated sutures. Later whorls increasingly flush 

with the suture, slightly sinuous in profile. Suture im- 

pressed, margined above by a broad elevated band 

which is regularly radially ribbed, above that a smaller 

revolving line and above that another larger crenulated 

one. The remaining surface covered with smaller flat- 
tened lines that are weakly noded where crossed by 
the sinuous growth lines, the growth lines increasing 
in size towards the suture above forming strong wrin- 
kles, the intermediate subsutural line usually larger 
again. Base with concave body whorl, two spiral lines 
margining the crenulated periphery and many weaker 
ones that decrease in size with distance from the keel. 
Umbilicus wide, margin noded, whorls convex within. 
Aperture rounded rhombohedral. 
Remarks.—The concave whorls, at least twice as 

wide as high, the ribbed cord under the suture and the 
smooth concave keel place this species in subgenus 
Patulaxis. The shape is between that of Architectonica 
scrobiculata and Architectonica scrobiculata hicoria 
Palmer, 1937, both from the Cook Mountain Forma- 
tion. A. scrobiculata is more elevated, smooth or al- 
most so, and the sutural lines are developed as swell- 

ings. The coarse noded sculpture is distinctive and will 

distinguish the new species from the two latter species. 

Palmer (1937, p. 171) noted Patulaxis is represented 

in the Arrialoor Cretaceous of India with Solarium 

arctense Stoliczka, 1868; A. (P.?) fimbriaea is closer 

to the Indian species than to A. scrobiculata and its 

varieties. 

Etymology.—The specific name fimbriaea (Latin, 

fringe), refers to the radial wrinkles fringing the suture. 

Type information.—Holotype: PRI 30341. Type lo- 

cality: locality 20. 

Material examined.—Three specimens, the largest: 

8.0 mm width, 16.2 mm maximum diameter. 

Subgenus GRANOSOLARIUM Sacco, 1892, p. 59 

Type species.—Solarium millegranum Lamarck, 

1822, by original designation. Middle and Upper Mio- 

cene of the Piedmont of Italy. 

Diagnosis.—Shell with upper portion of whorl con- 

vex, lower part concave, peripheral keel sharp. Dorsal 

surface ornamented by beaded spiral lines of various 

strengths. Ventrally ornamented with spiral lines, ex- 

cavated in front of the keel; umbilicus large, margin 

with nodes or coarse crenulations. 

Remarks.—The subgenus ranges from the Upper 

Cretaceous to Recent. 

Architectonica (Granosolarium) aldrichi caterva, 

new subspecies 

Plate 11, figures 6-8 

Description.—This species is similar enough to A’ 

chitectonica (Granosolarium) aldrichi (Dal, 1892) 

from the Middle Eocene Weches Formation to be re- 

garded as a subspecies, but is distinguished by из gen- 

erally coarser sculpture. The basal ornamentation of 

three revolving spiral ribs and two lines of strong um- 

bilical tubercles is similar to A. (G.) aldrichi, except 

that in the Reklaw material the inner row of tubercles 

is larger than the outer one and less numerous, in 4 

ratio of about 1:3. Instead of three broad flat spirals 

and three threads margining the umbilical carina there 

are four broad flat spirals, the innermost one being the 

largest. On the upper surface the spiral lines are broad- 

er and become smooth on the body whorl, but Ше 

number of lines is the same as in A. (G.) aldrichi 8.5 

Etymology.—The subspecific name caterva (Latin, 

crowd), refers to the crowded character of the spiral 

lines. 

Type information.—Holotype: PRI 30338. Type lo” 

cality: locality 20. 

Material examined.—17 specimens, the larg 

mm thickness, 7.1 mm maximum diameter. 

est 34 
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Architectonica (Granosolarium) geminicostata, 

new species 

Plate 11, figures 9-10 

Description. —Shell medium sized, of six and three- 
Quarters whorls, cyrtoconoid in shape and acute on the 

margin. The whorls of the upper surface are weakly 
Sinuous in profile, the concavity above the suture with 
two strong lines and the larger whorls developing a 
Weaker intermediate line and generally with four to 
five smaller lines above that. Early whorls strongly 

beaded, the beading tending to become obsolete on the 

body whorl in large specimens. Area between the lines 
with regular microscopic oblique striae visible only 
under the microscope. Keel defined by a strong line. 
Base excavated near the margin and crossed by spiral 
lines that increase in strength towards the umbilicus, 

the final three generally crenulated, the area within the 

umbilicus showing two further crenulated ribs, the 
three ribs dividing the whorl area into thirds. Lines of 
8rowth within the umbilicus nearly vertical to the up- 
Permost rib where they then swing obliquely forward. 

Remarks.—A. (G.) geminicostata resembles the mid- 
dle Claibornian representative, Architectonica (Gra- 
nosolarium) meekana Gabb, 1860 from the Stone City 
beds and the Cook Mountain Formation; both species 
are quite variable in form. On some specimens the 
lines on the upper surface coalesce to form a broad 
band; spiral striae or thin lines may appear on both 

Upper and basal surfaces; the strengths of the various 

lines may vary considerably within the group. Char- 
acters which are constant are the three lines on the 
base under the suture and the two crenulated ribs with- 
in the umbilicus. This last feature does not seem to be 
duplicated in any other Architectonica sp. within the 
Claibornian of the Gulf Coastal plain. On the dorsal 
Surface A. (G.) geminicostata can be differentiated 
from А. (G.) meekana and subspecies by the more 

*qual-sized spiral lines with the much weaker beading. 

Etymology.—The specific name gemini- (Latin, 
lwins), costata (Latin, rib), refers to the pair of ribs in 
the umbilicus. 

Type information.—Holotype: PRI 30342; paratype: 
PRI 30343. Type locality: locality 20. 

Material examined.—59 specimens, the largest 7.5 
mm width, 18.0 mm maximum diameter. 

Genus TRIMALAXIS, new genus 

Type species.—Omalaxis singleyi Aldrich, 1890, 
“rein. Claibornian Eocene of Texas. 

Diagnosis.—Shell small to very small, protoconch 

“terostrophic, ornamented with faint collabral lines, 

Wansition to teleoconch as in other Architectonicidae. 

Cleoconch whorls barely in contact, sutural depres- 

sion deep, strongly tricarinate with one central periph- 
eral carina, one each on the upper and lower whorl 
surfaces, intracarinal area smooth or with faint growth 
lines or threads. 

Remarks.—Omalaxis Deshayes, 1830, was defined 
for a group of shells with multicarinate whorls, basally 
rounded, the last whorl usually somewhat free and 
bent out of the plane of coiling. Wenz (1944) places 
the genus questionably in family Omalaxidae and 
notes the protoconch was not heterostrophic, unlike 
that of Trimalaxis. Bieler (1984), in his revision of the 
genus Pseudomalaxis, notes that the Eocene species of 
Omalaxis from the Paris Basin have orthostrophic pro- 
toconchs, and should be represented by a separate fam- 
ily, the Omalaxidae; the recent species assigned to 
Omalaxis he transfers to Pseuodomalaxis; he regards 
Omalaxis singleyi though, as belonging to an unde- 
scribed genus in the family Architectonicidae. In the 
genus Pseudomalaxis one other species, Pseudomalax- 
is (Spirolaxis) cornuammonis (Melvill and Standen, 
1903), also has a sharp peripheral carina, but in that 
species the whorls form a wide open spiral and are 
bent out of the plane of coiling. Recent species of Spi- 
rolaxis Monterosato, 1913, are differentiated from spe- 
cies of Pseudomalaxis s.s, not only by the open whorls 
but also by their very different operculums. Trimalaxis 
is apparently an offshoot of Pseudomalaxis where the 
teleoconch whorls are derived from the latter by a ro- 
tation about the apertural axis by 45°; the remaining 
teleoconch characters between the two are very simi- 
lar. The generally close relationship to Pseudomalaxis 
is also noted by the very similar protoconch whorls. 

Trimalaxis ora, new species 
Plate 11, figures 11—12 

Description.—Three and a quarter whorls; nuclear 
whorls two and a quarter, deviated, initially smooth, 
gradually developing pronounced riblets. A strong 
flange ends the nuclear whorls that on the basal surface 
is folded back over itself. Postnuclear whorls with 
three strong, square-topped carinal cords overridden 
by growth lines that regularly increase in size as they 
approach the outer two carinae and there form nodes 
at the intersections with the cords. Whorls strongly 
concave between the peripheral carina and the two ad- 
joining ones, convex on the upper and lower surfaces, 
in contact at the central carina only. Aperture square- 
ovate, feebly oblique towards the basal side. 

Remarks.—This species is distinguished from Tri- 
malaxis singleyi (Aldrich, 1890) by the strongly con- 
cave whorl area adjoining the periphery, the smooth 
peripheral carina, and different apertural shape. The 
type and all other Middle Claibornian specimens ex- 
amined have a crenulated peripheral carina. Palmer 
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and Brann (1966) report only the one species T. sin- 

glei, from a single location in Lee County, Texas. The 

author has found the genus to be uncommon but wide- 

ly distributed in the Cook Mountain and Weches For- 

mations of Texas. 

Etymology.—Noting the prominent peripheral rim 

of this species. 

Type information.—Holotype: PRI 30344. Type lo- 

cality: locality 4. 

Material examined.—One specimen, 1.8 mm max- 

imum diameter. 

Family TEREBRIDAE Morch, 1852, p. 74 

Subfamily TEREBRINAE Mörch, 1852, p. 74 

Genus HASTULA Н. and A. Adams, 1853, р. 225 

Type species.—Terebra strigillata Linnaeus, 1758, 

by subsequent designation (Cossmann, 1896b, p. 53). 

Recent in the Indo-Pacific. 

Diagnosis.—Whorls high, smooth; axial crenula- 

tions below the suture, or slender ribs not developed 

into nodes; no spiral sculpture except for a subsutural 

groove; siphonal fasciole margined by a line; colu- 

mella simple, straight, produced anteriorly; outer lip 

sharp, almost straight. 

Remarks.—Bratcher and Cernohorsky (1987) mono- 

graph the recent Terebridae and conclude, that “It is 

impossible to devise groupings based on shell char- 

acters alone, where there is little or no doubt as to 

which group a species belongs". They recognize just 

four genera, including Hastula. The closely similar ge- 

nus Terebra Вгиршеге, 1789, is also found in the Eo- 

cene. Terebra can be separated by its usually larger 

size, relatively small last whorl, columella not elon- 

gated, aperture squarish-ovate, and sculpture often 

with strong spiral and/or axial riblets. The genus rang- 

es from the Eocene to Recent. 

Subgenus HASTULA s.s. 

Hastula (Hastula) milamensis, new species 

Plate 22, figures 7—8 

Description.—Shell very small, high, of eight and 

one-half whorls. Protoconch of four whorls with the 

suture margined above and below by a faint line, first 

three and three-quarter whorls rounded, the last cylin- 

drical and of smaller diameter than the preceding. 

Adult whorls with a swollen subsutural band, exca- 

vated below and with subsutural folds that tend to be 

nodose below the suture, the folds stronger on early 
whorls. Columella smooth and straight on the midsec- 
tion, anteriorly twisted and with a shallow notch. Si- 
phonal fasciole indistinct and margined by a line or 
groove. 

Remarks.—This is close to Hastula houstonia (Har- 

ris, 1895a) from the Cook Mountain Formation, dif- 

fering from it by the straighter whorls, much weaker 

ornamentation and the larger more conical protoconch. 

The body whorl is also noticeably more rounded than 

on the Reklaw species. 

Etymology.—The specific name notes the occur- 

rence in Milam County, Texas. 

Type information.—Holotype: PRI 30506; paratype: 

PRI 30507, 30508. Type locality: locality 20. 

Material examined.—115 specimens, the largest: 

8.3 mm length, 2.1 mm width. 

Subgenus BULBIHASTULA, new subgenus 

Type species.—Hastula (Bulbihastula) ampulla. 

Diagnosis.—Whorls weakly to moderately convex. 

broadly excavated below the suture, no subsutural spi- 

ral band. Ornament of prominent, longitudinal folds 

and little or no spiral ornament. Aperture a little longer 

than in Hastula s.s. and with a weak siphonal fasciole 

margined by a line, no columellar folds, anterior end 

feebly notched. 

Remarks.—This subgenus would appear to include 

species such as: Terebra (Myurella) basterot Nyst, 

1843, several subspecies of Hastula striata (Basterot, 

1825), Hastula benoisti (Peyrot, 1932), and a common 

but so far undescribed species from the Cook Moun- 

tain Formation in Texas. On the above basis the sub- 

genus would range from the Eocene to the Mocene. 

Hastula (Bulbihastula) ampulla, new species 

Plate 22, figures 9—10 

Description.—Whorls eight to nine, protoconch 

conical, of three and one-half smooth whorls, slightly 

heterostrophic, the height and greatest diameter equal. 

Whorls moderately inflated, with 15 to 21 longitudinal 

ribs that run the entire length of the whorl, and tend 

to become nodose above the subsutural excavation. 

Columella excavated above and bent towards the short, 

wide canal. Anterior notch very shallow. 

Remarks.—Specimens of Terebra (Myurella) bas- 

terot Nyst, 1843, from the Miocene of northern Italy. 

which were examined at the Natural History Museum, 

London are similar, have a different protoconch, but 

the same number of very laterally compressed straight 

whorls, and a subsutural line not crossing the ribs. The 

subsutural line is absent or obsolete in the Reklaw 

specimens but the type of sculpture and apertur al 

shape are very similar. There appear to be no North 

American species close enough for a meaningful com“ 

parison. 

Etymology.—The specific name ampulla (Latin, 

vase), refers to the shape of the body whorl. 

Type information.—Holotype: PRI 30509; para” 

types: PRI 30510-30513. Type locality: locality 20. 
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Material examined.—130+ specimens, Ше largest: 
8.0 mm length, 2.7 mm width. 

Hastula (Bulbihastula) longifera, new species 

Plate 22, figures 11-12 

Description.—Shell long, narrow, of nine and one- 

half slightly convex whorls, subsutural excavation 

Slight to non-existent. Protoconch of three and one-half 

Smooth whorls, higher than wide, nucleus minute and 

heterostrophic. Adult ornament of numerous low lon- 

gitudinal folds becoming obsolete below. Columella 

Smooth, straight posteriorly and somewhat abruptly 

bent below. Anterior notch very small and shallow. 
Remarks.—This species can be separated from Has- 

tula (Bulbihastula) ampulla by its almost straight sided 

Whorls, and more numerous axial riblets, which be- 

come weaker on the lower portion of the whorls. An- 
Other similar species is “Hastula” venusta (Lea, 

1833), which is shorter, has minute spiral striae be- 

tween the ribs, and a more oblique columella. 

Etymology.—The name /ongifera (Latin, lines), re- 

fers to the longitudinal ribs on the whorls. 
Type information.—Holotype: PRI 30514; para- 

types: PRI 30515, 30516. Type locality: locality 20. 

Material examined.—13 specimens, the largest: 9.7 

mm length, 2.2 mm width. 

Subclass EUTHYNEURA Spengel, 1881, p. 372 

Order CEPHALASPIDEA Fisher, 1883, p. 550 

Superfamily CYLICHNIDOIDEA H. and A. 

Adams, 1854, p. 9 

Family CYLICHNIDAE H. and A. Adams, 

1854, p. 9 

Genus MNESTIA H. and A. Adams, 1854, p. 10 

Type species.—Bulla marmorata А. Adams, 1849, 

by subsequent designation (Cossmann, 1895, p. 99). 
Recent in the Philippines. 

Diagnosis.—Shell ovately cylindrical, transversely 

Striated, the lines stronger, and wider apart at the ends; 

Spire conspicuous, immersed in the deep umbilicus at 

Ше apex; aperture narrow, acuminately produced, both 

above and below; outer lip solid; columella short, con- 

Cave, and reflected against the basal whorl. 
Remarks.—The genus ranges from the Eocene to 

Recent, 

Мпезйа rotunda, new species 

Plate 22, figures 17-18 

Description.—Shell small, thin. Shape oval, 
Smoothly rounded above and below, body whorl below 

the apex minutely truncate. Surface with spiral striae 

Оп the base and a few on the apical end. Umbilicus 
Small and partially obscured by the outer lip, which 

thickens ridge-like at the edge as it meets the colu- 
mella. Aperture thin above and medially, wider below 
and bent prominently to the left. 

Remarks.—Easily separated from other forms due 
to its more rounded form; far nearer to the type of the 
genus than are any of the other American Eocene rep- 
resentatives. The common species, Mnestia dekayi 
(Lea, 1833) from the Cook Mountain Formation, is 

conical, tapering posteriorly. This occurrence extends 
the lower range of the genus to the Reklaw Formation 
from the Cook Mountain Formation. 

Etymology.—The name rotunda (Latin, globular), 
notes the very inflated form of this species. 

Type information.—Holotype: PRI 30517; paratype: 
PRI 30518. Type locality: locality 20. 

Material examined.—19 specimens, the largest: 2.6 
mm length, 1.1 mm width. 

Mnestia confusa, new species 

Plate 22, figures 13-14 

Description. —Shell very small, asymmetrically el- 
liptical or ovate, maximum diameter submedial. Ap- 
erture curved, wider below and bent to the left both 

above and below, slightly reflected below. Outer lip 
smoothly curved below, straightening out above, ex- 

cept for a slight thickening where its meets the anterior 
portion of the margin at the lower umbilicus. Surface 
smooth with faint spiral lines on the base of the body 
whorl and fainter ones below the apex, medial area 
with microscopic longitudinal lines of growth. 

Remarks.—This species approaches Bulla s.s. in 

shape, particularly the recent Bulla eburnea Рай, 

1881, of Florida and the West Indies. It can be distin- 

guished from Mnestia rotunda n.sp. by its shorter and 

more globose shape and the asymmetrical shape of the 

body whorl. The species also has characteristics of the 
genus Abderospira Dall, 1896a, in the apertural shape. 

Etymology.—The specific name confusa (Latin, 
confused), refers to the resemblance to genus Bulla. 

Type information.—Holotype: PRI 30519. Type lo- 
cality: locality 4. 

Material examined.—24 specimens: the largest 2.5 
mm length, 0.8 mm width. 

Family RETUSIDAE Thiele, 1925, p. 106 

Genus VOLVULELLA Newton, 1891, p. 268 

Type species.—Bulla acuminata Bruguiere, 1792, 
by subsequent designation (A. Adams, 1862). Recent, 

European seas. 
Revised diagnosis.—Shells small, tapering, ovate or 

subcylindrical; aperture narrow, elongate, rounded ba- 
sally and extending the entire length of the shell. There 
is no columellar lamella or other apertural dentition. 
At its apical end the aperture bends over the apex of 
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the shell, and the parietal wall here forms a spine 

which completely covers the apex, so that only the 

final whorl is visible (after Harry, 1967, p. 134). 

Remarks.—Palmer (1937, рр. 492—495) recognizes 

seven species of Volvulella from the Claibornian Eo- 

cene; these were reassigned to Rhizorus Montfort, 

1810 by Palmer and Brann (1966). Harry (1967, pp. 

133-135) shows that Rhizorus cannot be used as a 

substitute, so Volvulella must be reinstated. Montfort’s 

species would appear to apply to shells similar to 

Mnestia. The genus ranges from the Paleocene to Re- 

cent. 

Volvulella reklawensis, new species 

Plate 22, figures 15-16 

Description.—Shell small. Anteriorly subconical, 

straight-sided below the maximum diameter, anterior 

lip prominently protruding from a rear view. Posterior 

end drawn out into a channeled spire. Outer lip almost 

straight medially, thin above, thickening greatly below. 

Inner lip thickened, reflected partially over the small 

umbilicus; anterior edge of the outer lip duplex, then 

splitting, the edges bounding each edge of the umbil- 

icus. Below, the aperture flares widely and forms an 

incipient fold. Surface medially smooth, with spiral 

lines on each end and a few short obscure longitudinal 

lines. 

Remarks.—The closest species is Volvulella loisae 

Palmer, 1937, from which it can be separated by the 

more tapering extremities, and the narrower aperture 

which is anteriorly bent to the left. Another similar, 

slender species is Volvulella conradiana (Gabb, 1860) 

which is more cylindrical with a shorter posterior 

spine. The rotund Volvulella minutissima (Gabb, 1860) 

also exhibits the duplex character of the basal edge but 

to a far lesser degree. This occurrence extends the low- 

er range of the genus from the Middle to the Lower 

Claibornian. 

Etymology.—The specific name refers to the for- 

mation in which it occurs. 

Type information.—Holotype: PRI 30520. Type lo- 

cality: locality 20. 

Material examined.—Four specimens, the largest: 

2.9 mm length, 1.0 mm width. 

Genus RETUSA Brown, 1827, pl. 38, figs. 5, 6 

Type species.—Retusa crassa Montague, 1803, by 
original designation. Recent off the coast of Great Brit- 
ain. 

Diagnosis.—Shell small, cylindrical-pyriform, spire 
low, sunken or involute. Aperture half the total length 
of the shell, posteriorly narrow, anteriorly flaring. Col- 
umellar fold weak to absent. Last whorl smooth, or 

with fine spiral striae, labrum usually opistocline at 

suture. 

Remarks.—Zilch (1959, p. 45) gives the range of 

Retusa as Jurassic to Recent. 

Subgenus CYLICHNINA Monterosato, 1884, p. 143 

Type species.—Cylichnina laevisculpta, Granata, 

1877, by original designation. Recent in the western 

Mediterranean. 

Diagnosis.—Shell small to very small; cylindrical 

to ovate; spire depressed, previous whorls not visible; 

body whorl posteriorly rounded, usually anteriorly spi- 

rally striate, sometimes entirely so; aperture narrow, 

long, higher than the apex; columella excavated, usu- 

ally with a fold. 

Remarks.—Palmer (1937, p. 479), Gardner (1945, 

р. 265), and most authors prior to 1952 regard Cyli- 

chnina as a subgenus of Cylichna, Lovén, 1846. Since 

Eames (1952), authors have regarded Cylichnina as а 

subgenus of Retusa. 

Retusa (Cylichnina) notata, new species 

Plate 22, figures 19—20 

Description.—Shell small, ovate-cylindrical. Sur- 

face covered with fine spiral striae which are more 

prominent on both ends; medially the lines are less 

conspicuous but double in number due to intermediate 

striae. Outer lip thin, sharp and almost straight. Inner 

lip thickened below the small umbilicus, thinning 

gradually posteriorly and abruptly anteriorly at the 

junction with the outer lip. Aperture long, slightly con- 

stricted at the posterior third of the body whorl, wider 

below and bent to the left. Under the microscope the 

thickened labial ridge is seen to have minute transverse 

lirae on the summit. 

Remarks.—This species has close affinities with 

both Retusa (Cylichnina) galba (Conrad, 1833a) and 

Retusa (Cylichnina) kellogii (Gabb, 1860), but can be 

distinguished from both of the preceding by the more 

slender outline, the smoothly rounded posterior end 

rather than the flat top of those species, and the lirate 

labial ridge. The Sabinian species Retusa sylvaerupis 

(Harris, 1899) is slightly conical, wider than К. (С.) 

notata and has а columellar depression with incipient 

folds on either side. 

Etymology.—The name notata (Latin, markings) 

refers to the spiral lines covering the entire surface of 

the whorls. 

Type information.—MHolotype: PRI 30521; para 

types: PRI 30522, 30523. Type locality: locality 20. | 

Material examined.—Eight specimens: Ше largest 6 

mm length, 1.8 mm width. 
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Retusa (Cylichnina) cf. adamski Palmer, 1937 

Plate 22, figures 21-22 

Cylichnina adamski Palmer, 1937, p. 482, pl. 75, figs. 22, 23; Brann 

and Kent, 1960, p. 301; Knight, Hodgkinson, Knight, Reid, Lind- 

veit, Lindveit, and Offeman, 1977, p. 20. 

Retusa (Cylichnina) adamski Palmer and Brann, 1966, Вина 

Original description.—''Shell small; perforate; pos- 

terior end truncated; sides of the shell nearly parallel; 

aperture narrow posteriorly; columellar callus has a 

twist or fold which varies with specimens—on some 

Specimens only a trace is seen—back of the twist is a 

егооуе; surface smooth except for a few microscopic 

Spiral lines anteriorly." (Palmer, 1937, p. 482) 

Remarks.—The Reklaw specimens are slightly slen- 
derer than typical R. (C.) adamski s.s. 

Type information.—Holotype: PRI 3388. Figured 

Reklaw specimen: PRI 30551, from locality 4. 

Material examined.—Six Reklaw specimens, nu- 
merous Cook Mountain ones. 

Family RINGICULIDAE Philippi, 1853, p. 190 

Genus RINGICULA Deshayes, 1838, p. 342 

Type species.—Auricula ringens Lamarck, 1804, by 
Subsequent designation (Gray, 1847a, p. 140). Eocene 
of the Paris Basin. 

Revised diagnosis.—Shell small, oval to globose, 
Spire moderate in extent. Protoconch heterostrophic, 
deviated, nucleus partially immersed. Whorls inflated, 

Ornament usually of punctate spiral striae, suture im- 

Pressed. Aperture auriform, contracted above, notched 

basally. Outer lip varicose, dentate; labrum thickened, 
toothed above; columella with two folds, the lower one 

defining the basal edge. 
Remarks.—The genus ranges from the Upper Cre- 

laceous to the present where it is abundantly repre- 
Sented in temperate and tropical waters, usually at 
depths of over 50 fathoms. The animals are reported 
(0 be carnivorous on polychaete worms and forami- 
пега, 

Ringicula trapaquara Harris, 1895а 

Plate 22, figures 23—24 

Ringicula trapaquara Harris, 1895a, p. 53, pl. 3, fig. 7; Aldrich, 

1897, p. 8, pl. 2, fig. 7; Gardner, 1933, р: 211; Palmer 1997, p. 

476, pl. 73, fig. 8; Palmer and Brann, 1966, p. 884; Knight, Hodg- 
kinson, Knight, Reid, Lindveit, Lindveit, and Offeman, 1977, p. 

И. 

Original description.—‘Whorls five; whorls one, 

two and three nearly or quite smooth; four with a well 

Marked subsutural line and fainter ones over the whorl 

Surface; body whorl striate spirally, labrum very much 

thickened and crenulate within, labial callosity very 

Pronounced, the labial plicae strong and ascending rap- 

idly over the body whorl.” (Harris, 1895a, р. 53) 

Remarks.—The Reklaw specimens of R. trapaquara 
5.5. are somewhat thinner shelled, develop the spiral 

ornament earlier and show less development of callus 
than R. trapaquara s.s from the type locality. The 
number of spiral lines is the same in specimens from 
the Cook Mountain Formation and the Reklaw For- 
mation, although in the latter group, the lines are 
smaller and more regularly spaced. The strength of the 
spiral ornament appears to be of little importance as a 
differentiating character in specimens of R. trapaquara 
from the Stone City Member of the Cook Mountain, 
as the spiral ornament ranges from being quite smooth 
to strongly striate. Several specimens from Ridge 
Creek are altogether more elongate, exhibiting more 

pronounced labial callosity than the remainder and 
might represent a new species; these specimens came 
from a thin sandy lens within an area where the clay 
is quite black, has an almost waxy consistency, and is 
otherwise quite featurless. No other molluscs were 
found in this area. Until more specimens are collected 
it is not known if this represents a distinct group. 

Type information.—Holotype: TBEG 35572. Type 
locality: San Antonio Ferry, Burleson County, Texas. 
Range: Middle Eocene, Stone City beds. Figured Rek- 

law specimen: PRI 30524, from locality 14. 
Material examined.—34 specimens, the largest: 2.4 

mm length. 

Family PHILINIDAE Gray, 1850b, p. 94 

Genus PHILINE Ascanius, 1772, p. 331 

Type species.—Bulla aperta, Linnaeus, 1767, by 
monotypy. Recent seas of the British Isles. 

Diagnosis.—Shell thin, fragile, loosely enrolled; 
spire small, often hidden; body whorl smooth or spi- 
rally striate, greatly expanded anteriorly; outer lip 
rounded. 

Remarks.—Philine species are carnivorous on small 
molluscs below the sea bed, usually at moderate 

depths. The genus ranges from the Upper Cretaceous 
to Recent. 

Philine sp. 
Plate 22, figure 25 

Remarks.—Two specimens of this genus were ob- 
tained; they are very similar to Philine (Megistostoma) 
gabbianum (Stoliczka, 1868) from the Middle Eocene 
of California. The almost complete example is embed- 
ded and somewhat flattened, in a block of matrix hid- 
ing the apertural view. The posterior view outline is 
closely similar to that of P. (M.) gabbianum, the sur- 
face is smooth with spiral threads, closely spaced near 
the apex becoming more widely spaced and duplex in 
character towards the anterior; edge of the outer lip at 
the apex is thickened. An apical fragment was also 
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obtained which may represent this species. Two spe- 

cies are reported from the Gulf Coast Eocene, Philine 

alabamensis Aldrich, 1897, from the Sabinian Eocene 

at Wood’s Bluff and Philine (Megistostoma) dockeryi 

Allen, 1970, from the Moody’s Branch Upper Eocene 

of Mississippi; P. alabamensis has fine, zigzag spiral 

lines and P. (M.) dockeryi has much stronger spiral 

sculpture which becomes less crowded towards the apex. 

Figured specimen: PRI 30404, from locality 4. 

Material examined.—Two specimens, the figured 

specimen 19 mm length. 

Superfamily ACTEONOIDEA Cernohorsky, 

1972, p. 203 

Family ACTEONIDAE d'Orbigny, 18425, р. 106 

Genus ACTEON Montfort, 1810, p. 314 

Type species.—Voluta tornatilis Linnaeus, 1758, by 

original designation. Recent in European seas. 

Diagnosis.—Shell usually small to very small, pro- 

file ovate to elliptical in shape. Protoconch usually not 

entirely visible, the tip enrolled. Whorls rounded, suture 

impressed, sometimes channeled; sculpture of punctate 

spiral lines. Aperture long, contracted above, basally 

expanded and rounded. Outer lip thin, labrum with one 

fold which is the continuation of the basal edge. 

Remarks.—Acteonids are regarded as the most 

primitive living opisthobranchs; the group is world- 

wide in distribution in temperate and tropical waters 

in moderate depths; the animals are carnivorous on 

polychaete worms. The genus is widely distributed 

form the Upper Cretaceous to Recent. 

Acteon pomilis punctatus I. Lea, 1833 

Plate 22, figures 28-29 

Acteon punctatus I. Lea, 1833, p. 111, pl. 4, fig. 96; Н.С. Lea. 1849, 

p. 95; de Gregorio 1890, p. 165, pl. 16, fig. 21 copy Meyer, fig. 

22 copy Lea; Harris 1895c, p. 37, not Tornatella punctata Fér- 

ussac, 1823 (in: 1819-1832), p. 112 (= T. sulcata Gmelin); not 

d'Orbigny in Sagra (1842c), p. 230. 

Acteon punctatus I. Lea. Conrad, 1865a, p. 34; 1866a, p. 9; Meyer, 

1885, p. 468; Dall, 1892, p. 14 in part; Cossmann, 1893, p. 48 as 
Actoean; Cossmann, 1895, p. 46. 

Acteon inflatior Meyer, 1886, p. 78, pl. 2, fig. 31; Cossmann, 1893, 

p. 48. 

Actaeonida (Rictaxsis) punctatus (1. Lea). Cossmann, 1895, p. 52. 

Acteon pomilis punctatus 1. Lea. Palmer, 1937, p. 499, pl. 74, figs. 

25, 29, 31, 35, 36; pl. 90, fig. 2; Brann and Kent, 1960, p. 24; 

Palmer and Brann, 1966, p. 482; Knight, Hodgkinson, Knight, 

Reid, Lindveit, Lindveit, and Offeman, 1977, p. 10, р. 28, 

Original Description.—''Shell ovately conical, 
transversely and closely furrowed; furrows closely set 
with punctures; substance of the shell rather thick; 
spire rather elevated, pointed; suture somewhat im- 
pressed; columella with one fold; whorls five; mouth 
narrow, about three-fifths the length of the shell; outer 

lip thickened about the middle. Length 7-20ths, 

Breadth .2 of an inch." (I. Lea, 1833, p. 111) 

Remarks.—The Reklaw specimens appear to differ 

in very few respects from A. p. punctatus as developed 

in the Stone City and Landrum members of the Cook 

Mountain Formation. The shell is slightly more elon- 

gate, possesses flat-topped ribs and has a weaker, more 

oblique columellar fold. Even though these differences 

are constant, they are within the range of variability 

of the species as exhibited by specimens in the Weches 

through Gosport Sand formations, and thus not de- 

serving of separate taxonomic rank. Specimens as- 

signed to the species A. pomilis punctatus show а 

steady development of more rounded ribs throughout 

Claibornian times, a sequence that ends with Acteon 

annectens Meyer, 1885. 

Type information.—Holotype: ANSP 5537. Holo- 

type Acteon inflator Meyer, 1886: USNM 638840. 

Type locality: Claiborne Bluff, Alabama river, Gosport 

Sand Formation. Figured Reklaw specimen: PRI 

30525, from locality 4. 

Material examined.—30 specimens, the largest: 5.5 

mm length, 3.0 width. 

Genus SEMIACTEON Cossmann, 1889, p. 304 

Type species.—Tornatella sphericulus Deshayes, 

1864, by original designation. Lutetian Eocene of the 

Paris Basin. 

Original Diagnosis.—''Coquille ombiliquée, glob- 

uleuse, à embryon obtus et mamillé, à ouverture en- 

tiere et arrondie; labre épais, avec un bourrelet obso- 

léte a l'extérieur; columelle droite, un peu renflée au 

milieu, se terminant en point à sa jonction avec le bord 

antérieur. Type: Tornatella spaericula, Desh.” Trans- 

lation: Shell umbilicated, inflated; protoconch obtuse 

and mammilate; aperture entire, rounded; outer lip sharp; 

with an obsolete callus pad; columella straight, a weak 

fold in the middle, terminated anteriorly at the base. 

Remarks.—The strong collabral lines forming a can- 

cellate ornament and the shorter anteriorly rounded ар- 

erture can also be used to distinguish this genus from 

Acteon s.s.. Semiacteon has not hitherto been reported 

outside of Europe where it is represented by a few 

species ranging from the Eocene to the Miocene. А 

similar genus is Kleinacteon Vokes, 1939, which was 

placed doubtfully in the Acteonidae by Vokes due 10 

the *smooth, somewhat naticoid" nucleus. MacNeil 

(in MacNeil and Dockery, 1984, p. 230) places Klein- 

acteon in the Acteonidae, surmising that Vokes may 

have failed to recognize the obscurely heterostophi¢ 

nature of the nucleus. If the nucleus is heterostrophi¢ 

there appears to be no essential difference between 

Semiacteon and Kleinacteon. 

| 
| | 
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Semiacteon texanum, new species 

Plate 22, figures 26-27 

Description.—Shell small, elongate, of about five 
whorls. Protoconch large, tip enrolled and not visible. 
Sculpture of fine, flat-topped spiral lines of equal 
Strength, spaced somewhat wider apart on the subsu- 
tural ramp, crossed by fine, longitudinal threads form- 
ing a cancellate pattern. Where the threads cross the 
Spirals they bend sharply forward so the entire pattern 
is slightly offset from thread to thread. Aperture elon- 
gate-ovate with a slight spout, outer lip sharp, straight 
at the mid-section, and considerably thickened behind 

the rim. Columella thickened at the base of the body 
Whorl into an obtuse incipient fold that decreases in 
Strength as it spirals into the aperture. Umbilical chink 
present. 

Remarks.—The sculpture is similar to that of spe- 
cies of Acteon s.s. but the latter have wide flat ribs 
With narrow interstices whose longitudinal threads are 
only visible within the grooves, thus generating a 
Punctate pattern. The present sculpture, apertural shape 
and weak fold on the columella assign the species to 
Semiacteon. In the acteonids examined from the Clai- 
borne Group two types of protoconchs occur; the first 
is smaller, about half the size of the second, having 

the initial heterostrophic turn rising above the remain- 
ing part of the protoconch and forming a blunt conical 
Profile; the second is much larger and has the initial 
turn fully immersed. I believe these two groups de- 
Serve at least subgeneric rank. The paratypes of A. 
idoneus in the Academy of Natural Sciences in Phil- 
adelphia, belong to the taxon possessing the second _ 
lype of protoconch, and indeed is the same type as 
Semiacteon (=Kleinacteon). The most similar species 
ls Semiacteon puteatus (MacNeil, 1984) from the Mint 
Spring Oligocene of Mississippi; that species can be 
differentiated by the more rounded whorls, thinner spi- 

Tal ribs, and prominent anterior spout. 
Etymology.—The name refers to the occurrence in 

Texas. 
Type information.—Holotype: PRI 33078. Type lo- 

саку: locality 4. 
Material examined.—Two specimens: the largest 

(the holotype) 4.5 mm length. 

Order ENTOMOTAENIATA Cossmann, 

1896b, p. 5 

Superfamily PYRAMIDELLOIDEA Gray, 
1840, p. 152 

Family PYRAMIDELLIDAE Gray, 1840, p. 152 
Genus PYRAMIDELLA Lamarck, 1799, p. 76 

Type species.—Trochus dolabratus Linnaeus, 1758, 
Y Original designation. Recent off the coast of Florida 

and the West Indies. 

Diagnosis.—Shell elongate-conic, whorls increasing 
regularly in size; two or three folds on the columella. 
The shell is usually strongly polished and рогсеПа- 
neous in luster (after Dall and Bartsch, 1909, рез) 
Remarks.—The distribution is world wide with 

many species ectoparasitic or carnivorous on poly- 
chaete worms, coelenterates and molluscs. The genus 
ranges from Paleocene to Recent. As Dall and Bartsch 
(1904) note, their grouping of the family Pyramidel- 
lidae is in many respects only a practical and conve- 
nient one. This has led to a somewhat artificial place- 
ment of the Reklaw specimens since species described 
herein often have some characters belonging to more 
than one subgenus. For convenience, however, their 
division of the group has been followed. The genus 
and the subgenera treated here are known throughout 
the Tertiary and are worldwide in distribution. 

Subgenus SYRNOLA A. Adams, 1860, p. 405 

Type species.—Syrnola gracillima A. Adams, 
1860a, by original designation. Recent off the coast of 
Korea. 

Diagnosis.—Shell slender, medium sized; one col- 
umellar fold, shell not umbilicated; surface marked by 
fine lines of growth and microscopic spiral lines, axial 
sculpture lacking; protoconch heteroscopic, nucleus 
central, exsert; postnuclear whorls increasing regularly 
in size. 

Pyramidella (Syrnola) pirum, new species 
Plate 23, figures 1—2 

Description.—Shell small and slender. Whorls 10, 
protoconch of one and one-half whorls at right angles 
to the shell axis and partially immersed in the suc- 
ceeding whorl. Adult whorls smooth, straight-sided or 
feebly concave below the deeply impressed suture and 
curving smoothly inward to the lower suture. The 
strength of the sutural depression varies with age, later 
whorls being more strongly impressed, generating а 
prominently rounded lower whorl profile. Body whorl 
prominently rounded below a slight basal keel, outer 
lip smooth within, aperture tear-drop shaped, inner lip 
reflected below and uniting with a basal columellar 
fold. Small umbilical depression present. 

Remarks.—This species most closely approaches 
Pyramidella (Cossmannica) perexilis (Conrad, 18652), 
from the Cook Mountain and Gosport Sand forma- 
tions, but is much smaller and is placed in section 
Syrnola instead of Cossmannica due to the lack of a 
second columellar fold. None of the specimens shows 
even a trace of a second fold. 
Etymology.— The specific name pirum (Latin, pear), 

refers to the pear-shaped aperture. 



Type information.—Holotype: PRI 30526; para- 

types: PRI 30527, 30528. Type locality: locality 20. 

Material examined.—21 specimens, the largest: 3.5 

mm length, 0.7 mm width. 

Subgenus COSSMANNICA Dall and Bartsch, 

1904, p. 6 

Type species.—Pyramidella clandestina Deshayes, 

1861, by original designation. Eocene (Cuisian and 

Thanetian) of the Paris Basin. 

Diagnosis.—Columellar folds two; shell not umbil- 

icated, surface polished, marked by fine lines of 

growth and microscopic spiral striations; basal fasciole 

absent; aperture suboval (after Dall and Bartsch, 1909, 

p. 10). 

Remarks.—Dall and Bartsch separated this subge- 

nus from Syrnola solely on the basis of the suboval 

shape of the apertural. 

Pyramidella (Cossmannica) perexilis (Conrad, 

1865a) 

Plate 23, figures 3-4 

Obeliscus perexilis Conrad, 1865a, p. 28. 

Odostomia perexilis (Conrad). de Gregorio, 1890, p. 157, pl. 15. 

Syrnola perexilis (Conrad). Dall, 1892, p. 247. 

Pyramidella perexilis (Conrad). Palmer, 1937, p. 75 in part, pl. 7, 

figs. 4, 5, 21; Palmer and Brann, 1966, p. 869; Knight, Hodgkin- 

son, Knight, Reid, Lindveit, Lindveit, and Offeman, 1977, p. 20, 

22, 

Original description.—"''Subulate, polished; volu- 

tions fourteen; sides straight above and rounded at 

base; suture deeply channeled; body whorl with slight- 

ly concave sides; columella with a prominent plait 

uniting with the labial deposit." (Conrad, 1865a, p. 28) 

Remarks.—The Reklaw specimens are very close to 

P. (C.) perexilis s.s. from the Middle Claibornian, dif- 

fering mainly in the less prominent contraction of the 

body whorl above the suture. They possess a well- 

definéd second fold that starts within the aperture; a 

few specimens show one to three spiral lirae within 

the outer lip. An extremely common species in the 

Reklaw deposits, outnumbering the other Pyramidella 

spp. by at least 10:1. 

Type information.—Holotype: ANSP 1567. Type 

locality: Claiborne Bluff, Monroe County, Alabama. 

Range lower Claibornian in Texas to upper Claibor- 

nian in Alabama. Figured Reklaw specimen: PRI 

30529, from locality 20. 

Material examined.—197 specimens, the largest: 

7.0 mm length, 1.7 mm width. 

Pyramidella (Cossmannica) filamentosa, 

new species 
Plate 23, figures 7—8 

Description.—Shell small, to ten whorls. Proto- 
conch heterostrophic of one and a half whorls, 5096 
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immersed in the succeeding whorl. Spire conical, 

whorls straight-sided to feebly excavated medially, and 

carinated above the impressed suture. Surface polished 

with fine lines of growth and ultramicroscopic spiral 

lines. Body whorl angulated medially, smoothly 

rounded basally. Outer lip sharp and where fractured 

showing a few lirae internally. Columella with one 

strong fold with a weaker one below at a more acute 

angle ending at a labial swelling. 

Remarks.—Where most of the labial area has been 

broken, a microscopic umbilicus may be visible, but 

since no specimens with a complete labrum show that 

feature, the species has been assigned to subgenus 

Cossmannica, instead of the umbilicated subgenus 

Ulfa. The characters place this species close to Pyr- 

amidella (Ulfa) chavani Palmer, 1937, from the 

McBean and Gosport Sand formations, although that 

is a stouter species which is umbilicated and has stron- 

ger spiral striations on the base. 

Etymology.—The specific name filamentosa (Latin, 

filament), refers to the microscopic spiral lines on the 

surface. 

Type information.—Holotype: PRI 30530; para- 

types: PRI 30531-30534. Type locality: locality 20. 

Material examined.—27 specimens, the largest: 4.4 

mm length, 1.1 mm width. 

Pyramidella (Cossmannica) tundrae, new species 

Plate 23, figures 5-6 

Description.—Shell small, whorls 12, spire cyrto- 

conoid and usually somewhat bent near the posterior 

end. Protoconch of one and one-quarter to one an 

one-half heterostrophic whorls, 50% immersed in the 

succeeding whorl. Adult whorls straight-sided to ex- 

cavated, polished, and with a narrow shoulder giving 

the whorls a stepped appearance. Aperture ovate, outer 

lip thin and with a few lirae within, columella with 

one large fold and a small one anteriorly. Inner lip 

strongly reflected, umbilicus minute to closed. 

Remarks.—This is a very variable species, particu- 

larly with regard to the size of the shoulder and Фе 

subsutural angulation. Some specimens have an almost 

smooth profile while others are prominently stepped. 

A few specimens have the whorls stepped to such à 

degree as to give the appearance of a medial furrow: 

A characteristic feature is the rounded and bent spite 

Pyramidella (Longchaeus) larvata Conrad, 1833b, 4 

similar species from the Gosport Sand, has a larget 

spiral angle, straight to convex whorls, and more 

prominently impressed sutures. Even though the lec- 

totype of P. (L.) larvata is uniplicate, Palmer (1937, 
р. 72) places Ше species in Longchaeus, because other 

specimens do show three columellar plicae, althou8 

two of them very weakly. One specimen shows the 
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second fold weakly duplex but as the remaining char- 

acters are the same the species is left in Cossmannica. 

Etymology.—Referring to Ше smooth, featureless 

character of the whorls. 

Type information.—MHolotype: PRI 30405; para- 

types: PRI 30439—30412. Type locality locality 20. 

Material examined.—95 specimens, the largest (the 

holotype) 5.2 mm length. 

Pyramidella (Cossmannica) tundrae zigguratum, 

new subspecies 

Plate 23, figures 9-10 

Description.—Shell very small, whorls six, cyrto- 

conoid, solid. Protoconch largely immersed, nucleus 

not visible. Adult whorls smooth or with ultra-micro- 

Scopic spiral striae, shouldered and moderately exca- 
vated medially. Body whorl moderately expanded ba- 
Sally, below that gently carinate. Aperture subquadrate; 

columella sturdy, straight with two folds, the upper 

one strong, the lower much weaker and at a greater 
angle to the axis. 

Remarks.—The strongly cyrtoconoid profile and 

Stepped concave whorls seem unique to the Pyrami- 

dellidae. The most closely related species is P. (С.) 

tundrae s.s., from which it differs by an accentuation 

of the concave sides of the whorls, more prominently 
Stepped whorls and the carinate body whorl. Some 

Specimens of P. (C.) tundrae do approach these but no 
intermediate examples connecting them were found. 

Etymology.—Noting the resemblance to a ziggurat 
With the stepped sides. 

Type information.—Holotype: PRI 30479. Type lo- 
cality: locality 4. 

Material examined.—Four specimens, the largest: 

1.2 mm length. 

Genus ODOSTOMIA Fleming, 1817, p. 76 

Type species.—Turbo plicatus Montague, 1803, by 

Subsequent designation (Gray, 1847a, p. 159). Recent 
Off the British Isles. 

Diagnosis.—Shell small to very small, high, coni- 
Cal. Protoconch low, considerably immersed. Whorls 

usually smooth, occasionally with spiral sculpture. Ap- 

?rture not holostomatous; labrum sometimes lirate; 

Columella concave with one strong fold. Sometimes 
Umbilicated. 

Remarks.—The genus is known from the Upper 

Cretaceous to Recent. 

Subgenus DOLIELLA Monterosato, 1880, p. 73 

Type species. —Odostomia (Doliella) nitens Jeffreys, 

1870, by subsequent designation (Dall and Bartsch, 

1909, p. 15). Recent in the Mediterranean off Sicily. 
Diagnosis.—Postnuclear whorls sculptured similar- 

ly throughout, no varices present, shell polished with 
no axial sculpture, spiral sculpture consisting of a more 
or less conspicuous spiral ridge. 
Remarks.—The subgenus ranges from the Eocene 

to Recent. 

Odostomia (Doliella?) ova, new species 

Plate 23, figures 11-12 

Description.—Whorls five and a half, nucleus glo- 
bose, the tip immersed. Whorls straight-sided with a 
slightly swollen subsutural ridge. Suture impressed. 
Body whorl basally carinated; below the carina sloping 
in a straight line to the anterior part of the aperture. 
One strong columellar fold, outer lip usually lirate 

within but not extending to the edge; umbilicus small 
and partly covered by the inner lip. 

Remarks.—This species seems to be unique in the 
Claibornian. The closest described species is perhaps 
Odostomia (Evalea) melanella (Lea, 1833), from the 

McBean and Gosport Sand formations, with which it 
shares smooth outer whorls, microscopic striations, 
and lirations within the outer lip that die out before 
the edge. The Reklaw species is much smaller, more 
elongate, more prominently carinate at the base of the 
body whorl, and has a swollen subsutural ridge. 

Etymology.—Noting the ovate apertural shape. 
Type information.—Holotype: PRI 30536; paratype: 

PRI 30537. Type locality: locality 4. 
Material examined.—25 specimens, the largest: 2.5 

mm length. 

Odostomia spp. 

Remarks.—At least two other species of Odostomia 
appear to be present, all very small in size and may 
be juvenile; the largest is about 1 mm in length. The 
most common species seems assignable to subgenus 
Heida Dall and Bartsch, 1904; it shows a continuous 

peristome, an almost channeled base and no apparent 
sculpture. The only Tertiary species showing any sim- 
ilarity is Odostomia (Odostomia) aff. angularis Dall 
and Bartsch, 1904. 

Material examined.—13 specimens, the largest: ] 

mm length. 

Subfamily TURBONILLINAE Bronn, 1849 

Genus TURBONILLA Risso, 1826, p. 224 

Type species.—Turbonilla plicatula Risso, 1826, by 
subsequent designation (Dall and Bartsch, 1903, p. 
269). Pliocene of Italy. 

Revised diagnosis.—Shell very elevated, with 
prominent longitudinal ribs, sometimes also with spiral 
ornamentation; suture strongly impressed; aperture 
rounded-rhombohedral; columella with a single low 



plication which is either not visible, ог is only just 

visible within the aperture. Protoconch heterostrophic, 

considerably elevated. 

Remarks.—The genus is known from the Eocene to 

Recent. 

Turbonilla cf. neglecta Meyer 

Plate 23, figure 18 

Turbonilla neglecta Meyer, 1886, p. 69, pl. 1, figs. 4, 4a; de Gre- 

gorio, 1890, p. 159, pl. 15, figs. 31, 32 copy Meyer; Cossmann, 

1893, p. 24; 1912, p. 279; Palmer, 1937, p. 81, pl. 8, figs. 4, 11, 

copies Meyer; Palmer and Brann, 1966, p. 973; Knight, Hodgkin- 

son, Knight, Reid, Lindveit, Lindveit, and Offeman, 1977, p. 33. 

Original description.—“‘Subulate; whorls flattened, 

closely covered with broad and distinct transverse ribs, 

ending rather abruptly on the last whorl and leaving 

the base smooth; aperture subquadrilangular, longer 

than broad; inner lip twisted, thus forming an obtuse 

fold at some distance from the sharp outer lip; cren- 

ulate within by a few distant elevated spiral lines.” 

(Meyer, 1886, p. 69) 

Remarks.—Several broken specimens that can pro- 

visionally be assigned to 7. neglecta were obtained. 

One specimen shows the inner lip extended tongue- 

like to the left of the columella, a feature only poorly 

displayed by Meyer’s figure of the species. At least 

three separate axially costate Turbonilla species exist 

in the Claibornian and would need a thorough revision 

to place them correctly. Unfortunately Meyer’s holo- 

type is lost, fide Palmer (1937, p. 81). 

Type information.—Syntypes: USNM 638821, 

638822. Figured Reklaw specimen: PRI 30540, from 

locality 4. 

Material examined.—Two specimens, the largest: 

1.7 mm length. 

Subgenus PTYCHEULIMELLA Sacco, 1892, p. 59 

Type species.—Tornatella pyramidata Deshayes, 
1833a, by original designation. Recent in the eastern 
Mediterranean. 

Original diagnosis.—''"Testa turrito-pyramidata. 
Anfractus planulati, ultimus saepe plus minusque 
subangulatus. Apertura ovato-quadrangula vel 
rhomboidis. Columella supernae, depressae, trans- 

verse uniplicata." (Sacco, 1892, p. 59) Translation: 
Shell turrited; whorls smooth, the last whorl often 
more or less angulated; aperture ovate-quadrilateral 
or rhomboidal; columella excavated, one oblique 
fold. 

Remarks.—Dall and Bartsch (1904), in their syn- 
opsis of the genus, also noted the presence of at most, 
microscopic spiral sculpture, the absence of a basal 
keel and the presence of feeble axial ribs on the early 
whorls. Wenz (1939) places Ptycheulimella under Eu- 
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limella, Gray, 1847a. The genus is known from the 

Eocene to Recent. 

Turbonilla (Ptycheulimella) meta, new species 

Plate 23, figures 13—15 

Description.—Shell small, whorls 13. Protoconch of 

two and a half smooth whorls, strongly heterostrophic 

with the angle of inclination at ca. 120° and projecting 

well outside the profile of the spire. First three adult 

whorls with numerous, faint, backward curving riblets, 

more prominent posteriorly. Whorls polished and on 

post-ribbed stage straight-sided and excavated below 

the deeply impressed suture. The surface shows faint 

lines of growth that are occasionally developed into 

obsolete swellings. Aperture trapezoidal, labrum 

smooth, columella with one strong fold at the base; 

umbilical depression present. 

Remarks.—This species has affinities with Turbon- 

illa (Ptycheulimella) clinensis (Aldrich, 1921) from the 

Lower Eocene of Gregg’s Landing, Alabama, but that 

is an altogether stouter species with a rounded spire 

and the columellar fold placed nearer the base. 

Etymology.—The specific name meta (Latin, target), 

refers to the nuclear whorls jutting outside the axial 

profile of the later whorls. 

Type information.—Holotype: PRI 30541; para- 

types: PRI 30542-30545. Type locality: locality 20. 

Material examined.—65 specimens, the largest: 4.5 

mm length, 1.0 mm width. 

Subgenus PYRGISCUS Philippi, 1841, p. 50 

Type species.—Melania rufa Philippi, 1836, by orig- 

inal designation. Recent, Gulf of Gascoyne in the 

Mediterranean. 

Diagnosis.—Shell without a basal keel; spiral sculp- 

ture always present, whose strength is stronger than 

microscopic in character. Whorls not strongly shoul- 

dered. 

Remarks.—The subgenus ranges from the Eocene 

to Recent. 

Turbonilla (Pyrgiscus) sp. 

Plate 23, figures 16-17 

Remarks.—One small fragment was obtained of 2 

turrited shell that is similar to Turbonilla ( Pyrgiscus) 

agrestis (Aldrich, 1911), from the Lower Еосепе 

Hatchetigbee Formation. The present specimen has 
one spiral line per whorl less than T. (P.) agrestis an 

there is a tendency for the lines to become nodulat 

where they cross over the axial folds. 

Type information.—Figured specimen: PRI 30480, 
from locality 20. 

Material examined.—One specimen, 2.0 mm length. 

1 
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Order NOTASPIDEA Fisher, 1883, p. 571 

Superfamily UMBRACULOIDEA Odhner, 

1939, p. 13 

Family UMBRACULIDAE Dall, 1889c, p. 88 

Genus UMBRACULUM Schumacher, 1817, p. 177 

Type species.—Umbrella chinensis Martini, 1784 (= 

Patella sinica Gmelin, 1791 by monotypy). Recent, 

Seas off China. 

Diagnosis.—Shell moderate to large, ovate; surface 

with concentric growth lines and sometimes also radial 

lines; protoconch small, almost central, dextral; inte- 

пог with radial lines from the apex to the concentric 
muscle scar. 

Remarks.—In the fossil state the closely similar ge- 

nus Tylodina Rafinesque, 1814, can be distinguished 

by its sinistrally coiled nucleus. Umbraculum is known 

from the Eocene to Recent. 

Umbraculum tomaculum, new species 

Plate 23, figures 25-26 

Description.—Shell medium-sized, ovate in outline, 

low-conical in profile. Protoconch anterior to the lon- 

gitudinal midsection, dextral, with a bulbous nucleus 

followed by about one-eighth of a turn that is set 

asymmetrically on the adult shell at an angle of about 

22° to the longitudinal axis. Apex central, sculpture of 

Numerous fine, radial, flattened lines and comarginal 

growth resting stages; the entire ornament very sub- 
dued. Inner surface porcellaneous and smooth with a 
few faint radial undulations. Muscle scar very faint 
except posteriorly, obsolescent towards the anterior 
(broken) end. 
Remarks.—Palmer and Brann (1966, p. 1010) list 

three. Umbraculum species from the Lower Eocene 

Hatchetigbee, Lisbon, and Upper Eocene Moody's 
Branch formations. The genus is probably much more 

Common than indicated but the flat circular shell does 

Not favour its preservation. I have specimens from the 

the Weches and Cook Mountain formations, which are 

all fairly similar and also are similar to the common 

Jackson Umbraculum planulatum (Conrad, 1854). 

hese species are almost entirely concentrically sculp- 

tured, have a well-defined entire muscle scar, and when 

Preserved show a closely coiled protoconch. The Rek- 

law Species is higher, primarily radially sculptured on 

the dorsal surface, and on the holotype shows a some- 

What elongated "sausage like" protoconch lying on 

Ше surface with the apical end apparently dextrally 
Coiled. A possibly related species is Eosinica elevata 

(Aldrich, 1903), from the Lower Eocene Sabinian 

Stage; Zilch (1959, p. 60) places Eosinica doubtfully 
Ш the Umbraculidae (questionably in the Patellidae). 

Eosinica elevata is moderately high, primarily radially 

sculptured, and has a smooth interior and a crenulated 
margin. Eosinica also occurs in the Cook Mountain 
Formation, Erickson (1982) described an Acmaea (?) 
sp. nov. 1, which almost certainly belongs to this ge- 
nus although the protoconch is missing; Acmaea has 
an inflated, non-spiral protoconch. 

Etymology.—Noting the protoconch shape. 
Type information.—Holotype: PRI 33075; paratype: 

PRI 33077. Type locality: locality 21. 
Material examined.—Two specimens, the holotype 

12.7 mm actual length, 13.5 mm width. Estimating 
from previous growth lines, the unbroken length 
would be almost 18 mm. 

Class CEPHALOPODA Cuvier, 1797, p. 378 

Subclass COLEOIDEA Bather, 1888, p. 302 

Order SEPIIDA Zittel, 1895, p. 445 

Suborder MYOPSINA d’Orbigny, 1839, р. 220 

Family SEPIIDAE Kerferstein, 1866, p. 1441 

Subfamily BELOSAEPIINAE Naef, 1921, р. 536 

Genus BELOSAEPIA Voltz, 1830, p. 23 

Type species.—Beloptera sepioidea Blainville, 
1825, by original designation. Eocene of France. 
Diagnosis.—Phragmocone bent, semiconical, later- 

ally flattened; exterior dorsally coarsely granular; in- 
terior smooth with transverse laminae, an elliptical 
ventral siphuncle, terminating in a solid beak bent in 
the dorsal direction; dorsal base of beak expanded into 

an elevated callus, ventral base of beak connected to 

a semicircular plate expanded posteriorly over part of 
the rostrum, and anteriorly connecting to the lateral 
margins of the shell. 

Remarks.—The genus ranges from the Paleocene to 
the Upper Eocene and is cosmopolitan in distribution. 

Belosaepia penna, new species 
Plate 23, figures 27-28 

Description.—Shell rounded, beak bent sharply for- 
ward almost at a 90° angle, lip lost. Ventral plate thin, 
wide and winglike, bent upward at the ends and with 
longitudinal ridges in groups of five or six on the upper 
surface and terminating in a crenate edge; below with 
shorter and more prominent ridges, every fifth or sixth 
one larger. Dorsal surface under the tip roughly rugose, 
and with large pimples; the remainder of the dorsal 
surface finely rugose. Cavity with worn chamber out- 
lines, initially round, then greatly expanding latero- 
ventraily; anterior upper inside surface flattened with 
the upper and lower margins thickened into lateral 
ridges. Outer surface of the phragmocone chambers 
finely ridged with wrinkled radial and spiral lines giv- 
ing a rasp-like appearance. 
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Remarks.—This species is distinct from all other 

American species of Belosaepia in several features, 

including the wrinkled surface of the ventral plate, the 

sharp bend in the rostrum, and the smoothly rounded 

profile below; other species are also more flattened 

ventrally. One unique specimen appears to show the 

remnants of four inner chambers, and thus shows the 

character of the rugose outer surface; its inner surface 

is apparently smooth. The shape of the cavity with the 

impressed lines, expanding strongly in the ventral di- 

rection, over the inner edge of the ventral plate and 

laterally, indicates that the phragmocone must have 

initially expanded in a ventral direction past the plate 

and a little in the direction of the beak, and then back 

towards the rostrum. One species from the Cuisian of 

the Paris Basin appears related, Belosaepia tricarinata 

(Watelet, 1851); this species also has a strongly bent 

beak and coarsely ribbed ventral plate; it can be dis- 

tinguished by the strongly crescent-shaped ventral 

plate, larger size and stronger ornamentation on the 

dorsal side of the rostrum. 

Etymology.—The specific name penna (Latin, 

wing), notes the thin, wide character of the ventral 

plate. 

Type information.—Holotype: PRI 33130. Type lo- 

cality: locality 20. 

Material examined.—75 specimens, the largest: 10 

mm from the center to the tip of the ventral plate, 13 

mm height from the middle of the ventral plate to the 

base. 

Subclass NAUTILODEA Agassiz, 1847, p. 246 

Order NAUTILIDAE Agassiz, 1847, p. 246 

Superfamily NAUTILOIDEA de Blainville, 1825 

Family HERCOGLOSSIDAE Spath, 1927, p. 22 

Genus ANGULITHES Montfort, 1808, p. 7 

Type species.—Nautilus triangulithes Montfort, 

1802, by original designation. Upper Cretaceous of 

France. 

Diagnosis.—“Conch very involute, generally com- 

pressed, whorl sides slightly convex, strongly conver- 

gent, venter narrowly rounded to angular. Suture mod- 

erately sinuous with a narrowly rounded ventral sad- 
dle, a broad lateral lobe, a narrow, rounded saddle, and 

a small lobe on the umbilical shoulder. Siphuncle small 
and located near the dorsum." (Kummel, 1956, p. 
454—455) 

Remarks.—The genus has been reported from En- 
gland, India, Senegal, Somalia, the only New World 
occurrence being from the Reklaw. 

Angulithes elliotti (Stenzel, 1940) 

Plate 23, figures 30—31 

Deltoidnautilus elliotti Stenzel, 1940, p. 759—764, pl. 38, figs. 1-6, 

pl. 39, figs. 1, 2, text figs. 123(2), 124(2). 

Angulithes elliotti (Stenzel, 1940). Kummel 1956, p. 35-456; Palmer 

and Brann, 1965, p. 372—373. 

Description.—Shell involute, large and thick. Cross 

section of early whorls truncate-triangular, becoming 

gradually high-triangular with a sharply rounded ven- 

ter. Ornamentation absent except for growth lines and 

very indistinct wavy raised spirals best developed near 

the umbilicus. Lateral zones very long and gently 

curved or flat, converging towards the venter at an 

angle of 48°. Septa closely spaced and convex; si- 

phuncle slightly less than one-quarter of the distance 

from the dorsum, siphuncle collar tubular and long. 

Ventral saddle the largest, and prominently rounded- 

triangular, lateral lobe broad and gently curved; lateral 

saddle relatively deep and narrow lying a short dis- 

tance from the umbilical shoulder, a medium sized 

lobe on the narrow perforate umbilicus; dorsum with 

a broad lobe. 

Remarks.—One additional specimen found in à 

sandy lens in Ridge Creek. 

Type information.—Holotype: TBEG 20901. Туре 

locality: locality 6. 

Family ATURIIDAE Hyatt, 18947 

Genus ATURIA Bronn, 1838, p. 1122 

Type species.—Nautilus aturi Basterot, 1825, by 

subsequent designation (Hermannsen, 1846, p. 90). 

Miocene of southwestern France. 

Diagnosis.—Shell involute, compressed, cross sec” 

tion initially triangular-oval, becoming subrectangular 

by the last whorl. Early whorls widest at or near the 

umbilical shoulder, becoming widest in the vicinity of 

the lateral zones. Umbilical shoulder not well defined, 

umbilical area one-ninth to one-eighth of whorl height. 

Lateral zones gently curved, in the last whorl nearly 

parallel medially, converging at an angle of 29" to 32 

from the middle to the broadly evenly rounded venter 

Septa convex, siphon narrow and funicular. Sutures 

slightly wavy across the venter, a small, narrow saddle 

at the corner of the base of the rapidly tapering and 

pinched lateral lobe; lateral saddle evenly rounded. 

Remarks.—The genus is known from the Paleocene 

to the Miocene. 

7 Kummel in Moore (1964) cites Chapman (1857) as author of the 

family name Aturiidae. Extensive search has failed to locate this 

reference. Aturinae Hyatt, 1894, cited in Kummel (1956), is use 

nomen transl. Aturiidae herein. 
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Aturia turneri, Stenzel, 1940 

Plate 23, figures 29-30 

Aturia (Brazaturia) turneri Stenzel 1940, pp. 732, 766, 770, pl. 41, 

figs. 1-6, text-figs. 125 (2), 126 (7). 

Aturia turneri Stenzel. Stenzel (1942), Cephalopoda cards Nos. 27a, 

27b, figs. 1-5, text-figs. 125 (2), 126 (7); Miller, 1947, p. 108, pl. 

72, figs. 1-5; Kummel, 1956, pp. 343, 468; Palmer and Brann, 

1965, р. 375. 

Description.—Shell involute, compressed, and flat 

lenticular in shape; cross section of body whorl sub- 

rectangular. Early whorls widest at or near the umbil- 

ical shoulder, but last preserved whorl widest in the 

region from the vicinity of the umbilical shoulder to 

the middle of the lateral zones. Umbilical shoulder and 

area as in the genus. Lateral zones are only gently 

curved in the earlier whorls and converge at an angle 

of about 29° ; lateral zones of the last preserved whorl 

gently curved and nearly parallel from the vicinity of 

the umbilical shoulder to their middle, but converging 

at an angle of 32? from their middle on towards the 

venter; venter broadly and evenly rounded. Sutures 

Slightly wavy across venter; a small narrow saddle at 

the ventral corner of the base of the lateral lobe; lateral 
lobes rapidly tapering and pinched in at the point 
which is recurved dorsally; lateral saddle broadly 
arched. 

Remarks.—Several small fragments and two larger 
ones discovered, most extremely pressure distorted. 
One partial clay mold shows the characteristic suture 
pattern. well and another large portion of the body 
whorl has the lateral zones converging at an angle of 
about 30° and also shows a deep and well-rounded 
hyponomic sinus. Small nautiloid cephalopods are not 
at all rare in the unctuous dark clays in the Reklaw, 

particularly at Joe Taylor Branch, but they are almost 
always small, thin-shelled, very fragile, and tend to be 
destroyed at the moment of discovery. Another small 
species of nautiloid, which is very globose, and pos- 
sibly a Eutrephorceras sp., is not uncommon at Joe 
Taylor Branch, but no specimen complete enough for 
description has been recovered. 

Type information.—Holotype: TBEG 20905. Type 
locality: locality 6. 
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EXPLANATION OF PLATE 1 

Page 

ИЛИР COCIIEGT NEW Вр ос о АРБ ЕО ee Голое дигна 22 

Locality 24 

1,2. External and internal views of a left valve, the holotype, x5.5 (PRI 30260). 

3,4. External and internal views of a right valve, a paratype, X5.5 (PRI 30261). 

C lsh lad ПИ R Пенна, gor no Bie Eee en 24 

Locality 20. 

5,6. Internal and external views of a right valve, the holotype, Х8, (PRI 30265). 

7,8. External and internal views of a left valve, a paratype, Х8, (PRI 30266). 

, Nmeulana (Sacella) ОИД NEW SPESIES обр cot књ. e WEN Па е hore nao eee ey aed ions rue a et ud 2а 

Locality 7. 

9,10. External and internal views of a left valve, the holotype, Х 11 (PRI 33070). Specimen broken and repaired. 

11,12. External and internal views of a right valve, a paratype, X11 (PRI 33071). 

Nucia (ГТ) ТОГО, Tew EDE ааа на у hne ии hh err 22 

Locality 20. 

13,14. External and internal views of a right valve, the holotype, x12 (PRI 30262). 

15,16. External and internal views of a left valve, a paratype, Х12 (PRI 30263). 
28 

A но quce se dota ТРЕ ВЕР ЕНА за е ce е o vene vn нега 

Locality 12. 

17. A left valve, X5.8 (PRI 30552). 
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EXPLANATION OF PLATE 2 

Figure 
В 

РОБИН НИТИ И АНА GW. A A een и № 24 
Locality 20. 

1,2. External and internal views of a left valve, the holotype, X5.75 (PRI 30268). 

3,4. External and internal views of a right valve, a paratype, Х5.75 (PRI 30269). 

DS; TMU ИДИ ИЕ Пе раа sac Ca vi was sk и секти Oy I. A 7 24 
Locality 5. 

5,6. External and internal views of a left valve, the holotype, X10 (PRI 30270). 

7,8. External and internal views of a right valve, a paratype, X10 (PRI 30296). 
9-10. Orthoyoldia рушттотава: VIVIANENISIS HEUS осела ss REMIS i... 29 

Locality 20. 

9. External view of a right valve, X3.5 (PRI 30271). Valve attached to matrix. 

10. Internal view of a left valve, X3.5. 
11-12. Barbatia СОСОТ) SQIEDFOSHS TOW ВРЕСОВО Р e. hk aas ese ko orna d o uda е 26 

Locality 20. 

11,12. External and internal views of a right valve, the holotype, X3.8 (PRI 30272). 

13-14. Barbatia КОЛО: припев) ИМЕ ПОХ БЕСИ ie ue eor ee ro ors анале о ето 26 
Locality 20. 

13. External view of a right valve, the holotype, X1.5 (PRI 30273). Valve attached to matrix. 
14. Internal view of a juvenile left valve, a paratype, X6.3 (PRI 30274). 

Io. BOORD м. 27 
Locality 8. 

15. External view of a right valve, Х4.5, cemented to a hard indurated sandstone (PRI 30305). 
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EXPLANATION OF PLATE 3 

Figure 
Page 

1-4, Bathyarca СОТО, TOW Species e ees eere aa ed кс e sates frt 27 | 

Locality 20. 
| 

1,2. External and internal views of a right valve, the holotype, X11 (PRI 30275). 

3,4. Internal and external views of a left valve, a paratype, X11 (PRI 30276). 

е С 
* 28 

Locality 20. 
| 

5,6. External and internal views of a left valve, X5.5 (30280 PRI). | 

28 | 
210. Pachebda Concert new SpecloS «uo гонка каша кр каки rni св ка иа na pus ааа a САОНА АНА ОДАН 

Locality 20. 

7,8. External and internal views of a left valve, the holotype, Х8.3 (PRI 30277). | 

9,10. External and internal view of a right valve, a paratype, Х8.3 (PRI 30278). 

11.10, Greenlee а о ао а E 29 

Locality 4. 
| 

11,12. Internal and external views of a right valve, the holotype, Х9 (PRI 33072). | 

13,14, МУН (СТОПУ) ВУ и rre ere rr Ми пл Пн позор беен еи мил ер аа раби tent кака ier rg | 

Locality 4. 
| 

11,12. Internal and external views of a double valve, X5 (PRI 30281). | 

Na ante Con И T. ORO VUE (o a О И, о 

Locality 20. 
| 

15. External view of the beak area of one valve, X2, attached to matrix (PRI 30548). 

16. External view of a fairly complete specimen, X1, the edge of the shell deliniated (PRI 30549). 

29 

30 
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EXPLANATION OF PLATE 4 

Figure Page 

| ща: DIEFIG-DENOPONKING. Sunset und a a rs ок и мн ть. 30 

Locality 7. 

1. External view of a left valve, X1, attached to matrix (PRI 30282). 

2. Internal view of of a left valve, X4.3, illustrating the hinge dentition (PRI 30283). 

sid PICO pud, Пе 31 
| Locality 20. 

| 3,4. External and internal views of a right valve, the holotype, X2.4 (PRI 30286). 

9-9; Hyo demande, new О Р A С acera и 32 
Locality 25. 

5,7. Internal and external views of a left valve, the holotype, X 1.6 (PRI 30554). 

6. External view of a right valve, a paratype, X 1.5, showing the internal vesicular structure of the shell (PRI 30555). 

| 8. External view of a juvenile Hyotissa sp., X3.5, referred doubtfully to this species (PRI 30556). Locality 2. 

| 9. Internal view of another juvenile Hyotissa sp., ХЗ.5, referred doubtfully to this species (PRI 33120). Locality 2. 
| O ТАИ O A ТОИ, new spsclés ос wl c eir ис... || =. 31 

Locality 7. 

10,11. External and internal views of a left valve, the holotype, X6.5 (PRI 30284). 
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EXPLANATION OF PLATE 5 

Figure 

1-4. Anodontia (Eophysema) reklawensis, new species ...... eem hh 

Locality 20. 

1,2. External and internal views of a left valve, the holotype, Х6.5 (PRI 30289). 

3,4. External and internal views of a right valve, а paratype, Х6.5 (PRI 30290). 

5.6. Chama taylorensis, new species oo se ти ieo ооа си HD i A 

Locality 20. 

5,6. External and internal views of a left valve, the holotype, X4 (PRI 30294). 

7-10, Claibornicardia:coloradonis subsp. ое, mr RE een во nn e eg 

Locality 11. 

7,8. External and internal views of a left valve, Х2.5 (TMM 8483). 

9,10. External and internal views of a right valve, X2.5 (TMM 8482). 

11-12. Claibornicardia linguinodifera milamensis new subspecies аа а 0... m n 

Locality 20. 

11,12. External and internal views of a right valve, ХЗ (PRI 30298). 

WES EA NV SDOGISS Ue oie i И Em DS раса Ro ба иа Те 

Locality 14. 

13. External view of a right valve, the holotype, X2.5, specimen attached to matrix (PRI 30301). 
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EXPLANATION OF PLATE 6 

Page 
МОНА UENS TEUWEN AS АКАДЕМИКА wen yaw ais Neck e У РА А ees 34 
Locality 20. 

1,2. External and internal views of a right valve, the holotype, X1 (PRI 30296). 
3,4. External and internal views of a left valve, a paratype, X1 (PRI 30297). 

i ООО OW о QUSS dL ен АА ЛИ 36 
Locality 4. 

5,6. External and internal views of a right valve, the holotype, X7.5 (PRI 33074). 

7. Sketch of hinge area of right valve (PRI 33074). 

8. Sketch of reconstructed hinge area of a left valve (PRI 30443). 
Lena CUP Tena 7) Miamensisy NEW зресіез cc (DLE DUDAS cen Galen Io apo erui bou ЕЕ. 37 
Locality 20. 

9. External view of a left valve, the holotype, X4, attached to matrix and somewhat distorted in extraction (PRI 30302). 
10. Sketch of a reconstructed hinge area of a right valve, a paratype, X30 (PRI 33121). 

О АТ (0s ee es e ex te кана Vk oe ves) m Lu 38 
Locality 20. 

11,13. External and internal views of a right valve, X6 (PRI 33076). 

12. Internal view of a fragment of a left valve, X6 (PRI 33122). 
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Figure 

1-2. 

3-6. 

7-10. 

11-12. 

15-18. 
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EXPLANATION OF PLATE 7 

Page 

Риа ситни титнет, new species sns. er ce er eg али оно ива ri За е И и и ou 

Locality 4. 

1,2. External and internal views of a right valve, the holotype, Х1.8 (PRI 33086). Specimen reconstructed from fragments 

DIE (СПИН DE ER cere rre ee ее NES OU NON vires A 

Locality 4. 

3,4. External and internal views of a juvenile left valve, X33 (PRI 9995), 

5,6. External and internal views of a juvenile right valve, X33 (PRESS LS2) 

Emon oi oaoa Da A oe Ere LM a de cmm ОИ А O E E 

Locality 4. 

7,8. External and internal views of a left valve, a paratype, x55 (PRI 33082). 

9,10. External and internal views of a right valve, the holotype, X55 (PRI 33081). 

40 

38 

ООО СОА c MEER o UL E 38 

Locality 4. 

11,12. External and internal views of a right valve, X18 (PRI 33085). 
40 

. Pilar (БИРИ ПС о e iere or e OO ын се nra ree s ree ero e ilr Зы 

Locality 20. 

14. External view of a left valve, Х3.5 (33088 PRI). 
40 

Piar СЕЕП оа?) вр, Beo. cric sto е а sve а TRI (t 

Locality 11. 

13. External view of a left valve, Х2.3. Specimen attached to a hard indurated sandstone. Texas Memorial Museum specimen 

(ТММ 84819). 

CANSBCORDUIA.MORGUERENSIS, DEW SPECIES sonen nenn ann nenne ор 

Locality 20. 

15,16. External and internal views of a right valve, the holotype, X8 (PRI 30300). 

17,18. External and internal views of a left valve, a paratype, Х8 (PRI 30303). 

41 
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1-5. 
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16-17. 
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EXPLANATION OF PLATE 8 

INDIO CUT ARIAS ЕЧ ЕВО ota o o ack A ora se NE ee ee 41 

Locality 20. 

1,2. External and internal views of a right valve, the holotype, X8 (PRI 30305). 

3,4, External and internal views of a left valve, a paratype, X8 (PRI 30306). 

5. View of a double valve, a paratype, X8 (PRI 30307). 
vnde? ee M О РАНА МА IR е UM o 42 
Locality 7. 

6. External view of a double valve specimen, X6 (PRI 30487). Specimen attached to block of matrix. 
PANO UO HFODUnkla) POLLAS: NEW SPOE a ud i о м 42 
Locality 7. 

7. External view of a free juvenile valve, a paratype, X11 (PRI 33090). 

8. View of a free pallet, a paratype, X15 (PRI 33091). 

9. External view of an adult valve, a paratype, X6 (PRI 33092). Specimen attached to end of tube. 

10. External view of tube, split to show pallets in situ, holotype, X11 (PRI 33125). 

УНА ЛИМ а а SONR OO LNE A E. Rite a lll. di an isa 43 
Locality 4. 

11,12. Lateral and umbo views of a double valve “clay mold" specimen, X2.3 (PRI 33096). 

a О O ea crees clem DA А Ул ъа иное ее NN Si. 45 
Locality 4. 

13,14. External and internal views of a right valve, X21 (PRI 33099). 

> COCHIORESMA СОСО MANDES NE NES. Ce eroe eee Du ее TI I. 43 
Locality 4. 

15. External view of a right valve, the holotype, X5 (PRI 33097). 

ПОН МИА AS ЕН eese) о о 44 
Locality 20. 

16,17. External and internal views of a left valve, the holotype, X13 (PRI 30482). 

ОУ SDP паса пл ui власи сме а лье ees de 
Locality 7. 

18. External view of a right valve, X7 (PRI 30538). Specimen attached to matrix. 
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Figure 
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9—10. 

11-12. 

15-16. 

17-18. 

19—20. 

21-22. 

23—24. 
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EXPLANATION OF PLATE 9 

View of a section a very fossiliferous sandy, weakly indurated lens 

Locality 20. 

. Dentalium (Antalis) palmerae, new species... hh hn 

Locality 4. 

2. View of the holotype, Х2.6 (PRI 30313). 

. Cadulus (7) bisissura, new species .... iere hne ikrr reed Y како a rn 

Locality 4. 

3. Side view of the holotype, X12 (PRI 30314). 

4,5. Views of the anterior and posterior cross-sections of the holotype, X22. 

. Cadulus (Polyschides) cf. subcoarcuatus (Gabb) 2... seh mm iiir 

Locality 7. 

6. Side view of a specimen from locality 2 (PRI 33121). 

‚ Episiphon gracilis, new species еее ев hehehe ern 

Locality 4. 

7. Side view of the holotype, X4 (PRI 30310). 

8. View of the posterior cross-section of the holotype. 

Littorina (Prosthenodon) eofasciata, new species (еее, 

Locality 4. 

9,10. Front and rear views of the holotype, Х9 (PRI 33100). 

Cyclostremiscus axacuus (Conrad) еее еее новое 

Locality 4. 

11,12. Top and basal views of a Reklaw specimen, X7.7 (PRI 33102). 

„ ТОРОО gracile, DEW вресјев ¿nro reso пио EEr IES ка но 

Locality 20. 

13,14. Top and basal views of the holotype, Х10.5 (PRI 30316). 

а вреслев оо e аи Ет 

Locality 20. 

15-16. Top and basal views of the holotype, X15 (PRI 30317). 

LAA US SW TN e RR nr oro or a а OH Rr o оти 

Locality 7. 

17,18. Top and basal views of the holotype, X16 (PRI 30320). 

Solariorbis? parsnaticoides, new species 

Locality 14. 

19,20. Top and basal views of the holotype, X14 (PRI 30323). 
Teinostoma cf. texanum Palmer 

Locality 20. 

21,22. Top and basal views of a Reklaw specimen, X54 (PRI 33103). 

Theodoxus domicilium, new species 
Locality 20. 

23,24. Front and rear views of the holotype, X6.6 (PRI 30328). 
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EXPLANATION OF PLATE 10 

Figure Page 
l=. бедата antiquato texana (Polen) не пне с. e ie 106 

Locality 4. 

1,2. Rear and front views of a Reklaw specimen, X7.5 (PRI 30550). 

з-4 Mathilda Ини) ct. rescue PAS ве re OO OIL T 106 
Locality 4. 

3,4. Front and rear views of a specimen complet with nucleus, X8 (PRI 33104). 
9—7. Mathilda (Bohinimathilda?) cribraea, new species: s ssas arsons a e s гиа Pea a не ес 107 

Locality 4. 

5,6. Rear and front views of the holotype, X8.5 (PRI 30329). 

7. Side view of a fragment of a larger specimen, a paratype, X8.5 (PRI 30330). 
ЗЕН ШТО) ТА ИЛЬ. DEW Species. „О reed oO SIFU teile diei UTI, 107 

Locality 4. 

8,9. Front and rear views of the holotype, X15 (PRI 33080). 
OSITOS ее анла tia d 49 

Locality 4. 

10,11. Rear and fron views of the holotype, X11 (PRI 30334). 
12-14. Glyptozaria americana, new SDÉCIBS сола ала ка очно но EA HOE WO EN, 108 

Locality 4. 

12,13. Front and rear views of the holotype, Х7.3 (PRI 33078). 
14. View of the paratype showing the protoconch, X9 (PRI 33079). 

15-16. Bittium tresquatrum, new o MEL  -. EE 49 
Locality 4. 

15,16. Rear and front views of the holotype, Х5 (PRI 30331). 

НИ ED ОК СООО СИНАН S S sv sew lie da a. ок та, 106 
Locality 20. 

17. Rear view of a fragment, X9 (PRI 30415). 
18—20. Pseudomalaxis О ареста UR oh рани даалин 7 108 

Locality 20. 

18,19,20. Top, basal and apertural views of the holotype, X4.3 (PRI 30336). 
21-23. Pseudomalaxis? ВОНИ ПОВ ++. ec р. 109 

Locality 20. 

21,22,23. Тор, basal and apertural views of the holotype, X8.1 (PRI 30291). 
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Figure 

1-2. 

9-10. 

11-12. 

13-14. 

BuLLETIN 352 

EXPLANATION OF PLATE 11 

Architectonica (Stellaxis) reklawensis, new species .... es 

Locality 20. 

1. Top view of the holotype, х2 (PRI 30339). 

2. Cross-section of a paratype, Х2.2 (PRI 30340). 

. Architectonica (Patulaxis?) fimbriaea, new species . iih hn 

Locality 20. 

3,4. Top and basal views of the holotype, X2.7 (30341 PRI). 

5. Side view of the holotype, X 1.6. 

. Architectonica (Granosolarium) aldrichi caterva, new subspecies а ii n nnn 

Locality 20. 

6,7,8. Тор, basal and apertural views of the holotype, X6 (PRI 30338). 

Architectonica (Granosolarium) geminicostata new species... iier 

Locality 20. 

9,10. Top and basal views of the holotype, X2.4 (PRI 30342). 

TU НЫ OF Ty NEW P о ud us ord е устои ОО ОРУ ND 

Locality 4. 

11,12. Top and basal views of the holotype, Х12.5 (30344). 

Turritella turneri Plummer 

Locality 2. 

13. Front view of a typical specimen, X4 (PRI 33122). 

14. Rear view of a specimen with more pronounced beading, X4 (PRI 33123). 

e VEC RIL BUS ay eco) о 

Locality 10. 

15. Front view of a specimen from the Texas Memorial Museum, X3 (UT 19346). 

16,17. Serpulorbis multiclavus new species 

Locality 4. 

16. Views of the holotype, a portion of a tube, Х4.25 (PRI 30345). 

17. View of a paratype, a portion of a tube, Х4.25 (PRI 30346. 

Page 

109 

110 

55 

| 
| 
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Figure 
1-2. 

3—4. 

T a 

- 

15-16, 

17-18. 
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EXPLANATION OF PLATE 12 

Page 

оа О, er reos ne pe ee D T 64 

Locality 20. 

1,2. Front and rear views of the holotype, X5.4 (30350 PRI). 

BADER. ОООО ПОО ЕОНИ). Пе РЕСЕ Др O веер. 65 
Locality 7. 

3,4. Front and rear views of the holotype, Х5.2 (PRI 30352). 

и нама laa Те ао И РАВАН о c ПАРА А ИВ AS 65 
Locality 4. 

6,7. Front and rear views of the holotype, X8.8 (PRI 30353). 

Ре ое cU ves v cM O И 66 
Locality 20. 

7. Front view of the figured specimen, X8.8 (PRI 33124). 

v CEPUMODSIS TGUPHIHIOBSIHRT) ое QE Eo ches UU а iiir. и а i s 63 
Locality 4. 

8,9. Front and rear views of the specimen, X7 (PRI 30378). 

атаитешпа plunimer, new s»eocles en 47 

Locality 10. 

10,11. Front and rear views of the holotype, X6 (TMM 3583). 

NOUO NAUDOTIS) ИПОН РОС TOW: SPOUSE ое A Ee Sr avec ic col i. 57 

Locality 20. 

12-13. Front and rear views of the holotype, X4 (PRI 30354). 

14. Тор view of a paratype showing the short radial sulci, X4 (30355 PRI). 

Abi Rr Lleida dris me nb EE en sr Gene, 58 
Locality 20. 

15-16. Front and rear views of the holotype, X3.6 (PRI 30357). 

POUNICES (PICONKTOR)LONRSIRS-TERIGWONSIS, NEW SUDSPECIES ii... We ура eR X аъ 59 
Locality 20. 

17,18. Front and rear views of the holotype, X4 (PRI 30360). 
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Figure 

1-2. 

11-14. 

BULLETIN 352 

EXPLANATION OF PLATE 13 

Page 

Smum movem, NEW oorr ror eror ересь dE ИЕ 60 

Locality 20. 
3,4. Front and oblique rear views of the holotype, 6.3 (PRI 30367). 

SIDE taylori, MEW аи rer 59 

Locality 20. 

3,4. Front and oblique rear views of the holotype, 6.3 (PRI 30363). 

О ES ее а а 56 

Locality 21. 

5,6. Front and rear views of Ше holotype, X2 (PRI 30371). 

‚Аи светски њу TEHIAWENSISMEW. Вебер I. оаа XC CP та у бок RR ardor rra ван dine fac Rer 62 

Locality 10. 

7,8. Rear and front views of the holotype, Х2.8 (PRI 30373). 

Wes ou buit T THEW Ji I SEEN c c ОИ м 56 

Locality 4. 

9,10. Rear and front view of most of the body whorl, х4 (PRI 30379). (Specimen broken after description and before 

photography). 

Posala amerikani NeW Species р. 54 
Locality 20. 

11,12,13. Top, front and basal views of the holotype, X3.8 (PRI 30369). Specimen damaged by slight compression in the apertural 
plane. 

14. Magnified view of the protoconch and early whorls of the holotype, X12. 

| 
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EXPLANATION OF PLATE 14 

Figure 
Page 

bade Mireli (Ginna) пана lineal Tew subspecies ал ки със Ибра e факъ не can cs RD 69 
Locality 20. 

1,2. Rear and front views of the holotype, X4.2 (PRI 30385). 
Ses. ДОРОШ, NEW ребе 63 

Locality 20. 

3,4. Front and rear views of а согуре, Х5.7 (PRI 30374). 
5. View of the protoconch of a cotype, X9 PRI 30374). 

о-у, WOBOGERALVIOMDRING) turner Conr o; SERERE dg ав 61 
Locality 14. 

6,7. Rear and front views of an almost complete specimen, X1 (PRI 33125). 

Seo, HEXODIEX COU, NEW ор о о р о 67 
Locality &. 

8,9. Rear and front views of the holotype, X3.75 (PRI 30381). 
Dip BB: ас a лоо Чо d 54 
Locality 4. 

17. View of the early whorls of a Reklaw specimen, X7 (PRI 30380). 

112: Рапота notus) oi stenzell Vokesqa а cs ОА те тее 68 
Locality 4. 

11,12. Right side and rear views of a Reklaw specimen, X5 (PRI 33126). 

Ин WE n d EE о ео езе 48 
Locality 20. 

13,14. Rear and front views of the holotype, X8.2 (PRI 30386). 
15-17. Mitrella (Clinurella) О A ee И eee 68 

Locality 20. 

15,16. Front and rear views of the holotype, X5.4 (PRI 30383). 
17. View of a paratype showing the nuclear whorls, X11 (PRI 30384). 

10; e 
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EXPLANATION OF PLATE 15 

Figure 
Page | 

1-2 ВИИИ Harrist Palmen еее од 74 | 

Locality 20. 
| 

1,2. Front and rear views of a Reklaw specimen, Х1.6 (PRI 33127). 

3—4, Малий 2longatoldes, NEW SPECIES co ое сое en e 69 | 

Locality 4. 

3,4. Front and rear views of the holotype, Х5 (PRI 30292). 

525. Pendomemla gradus, new specion 00000 0 E 70 

Locality 4. 

5,6. Front and rear views of the holotype, Х2.5 (30388 PRI). 

"8 СОЛИ Pilinentd, DEW SPECIES uve ere le ree i eh eren mur re d EO SP (ceca ч qn | 

Locality 20. | 

7,8. Front and rear views of the holotype, Х7.5 (PRI 30391). | 

010 Сода а due a E о 72 | 

Госашу 20. 

9,10. Front and rear views of the specimen, Х7 (PRI 30438). 

11-13; Distorsio (Personella) пион, Hew вресіев кан rs CD Bien as 71 

Locality 21. 

11,12. Front and rear views of the holotype, Х7.2 (PRI 30390). | 

13. Views of Ше nuclear whorls of а paratype, Х27 (PRI 33109). 

14-15. “Buccinanops” ellipticum reklawensis, new subspecies 6.1...
 eh hh hh ehh ea nee 14 

Locality 20. 

14,15. Rear and front views of the holotype, X2 (PRI 30410). 

ГО tT er OO, USW GPC Clow DE. ке са е ис in energi
e 72 

Locality 20. 

16,17. Rear and front views of the holotype, X10 (PRI 30394). 
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| 

| EXPLANATION OF PLATE 16 

Figure Page 
i-2. LUPYOCNOLUS: punctatum, WET SPRE a зо зла сл ел ел на ере ща рее N 83 

Locality 4. 

1-2. Front and rear views of the holotype, X2 (PRI 30413). 

а=. Latinis GPOIygona) tracey TES EOE с. a те па оса TI d n 76 
Locality 4. 

3,4. Rear and front views of the holotype, Х4.7 (PRI 30401). 
90, ИН Во ооо с ме s 77 

) Locality 14. 
4 5,6. Rear and front views of the holotype, Х2.8 (PRI 30403). 
| ТЕЗЕГИ a NOW БЕ с од оо са ee А 78 

Locality 20. 

7,8. Rear and front views of the holotype, X2.3 (PRI 30406). 
РЕ ДИ НОВ ОНО еа пола OUT. Oak a o o eS s 19 

Locality 21. 

9,10. Front and rear views of a Reklaw specimen, Х1.6 (PRI 30447). 
j A O ASA a nn TI 
\ Locality 20. 
| 11,12. Front and rear views of the Reklaw specimen, Х7 (PRI 33180). 
| ISLA CIA VU IES nous, Wire а и А ROT RUM дес 79 
| Locality 4. 

| 13,14. Front and rear views of the holotype, X1.7 (PRI 30107). 

! де До. - - ил Е е 76 
) Locality 20. 

| 15,16. Front and rear views of the holotype, ХІ (РКІ 30399). 

| 
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Figure 

1-2. 

9-10. 

11-12. 

13—14. 

15-17. 

BULLETIN 352 

EXPLANATION OF PLATE 17 

Clavilithes parvetorbis, new species... sone ee ae ere rro o СИТИ век eren 

Locality 21. 

1,2. Front and rear views of the holotype, X0.9 (PRI 30408). 

-Comuna типаж dockeryl, MEW subspecles-. vous Eo nee 

Locality 4. 

3,4,5. Rear, front and top views of the holotype, X1.4 (PRI 30411). 

6. Front view of a gerontic specimen, Х1.3 (PRI 33128). 

ТОО AO ya ИИ кеен еа во ОКВ АНИ oen 

Locality 4. 

7,8. Front and rear views of a Reklaw specimen, X3.8 (PRI 30557). 

ИРОНИЯ Cl, DUNNER EUMD ви ана ки ОТОО e gent ОСОО 

Locality 20. 

4,5. Rear and front views of a Reklaw specimen, X2.9 (PRI 30420). 

SIPEDUHHTO-HOITIST GN O as HEU rer hri sn е ко е кол 

Locality 20. 

11,12. Front and rear views of a paratype, X4.6 (PRI 33114). 

ORONA TERANO TEN О, а соо уви ра уа О 

Locality 20. 

13,14. Rear and front views of the holotype, X2 (PRI 30414). 
Michela traveaioinGs armata, Tew SUubspeclas ....... «o. em ror RE hh ое ER n 

Locality 18. 

15,16. Rear and front views of the holotype, х2 (PRI 30327). 
17. View of the nuclear whorls of a paratype, X13. (Specimen lost). 

Page 

78 

81 

82 
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EXPLANATION OF PLATE 18 

Figure 
Page 

1-9, Ревийоира OL SamianGer Garne en... rn 84 
Location 20. 

1,2. Front and rear view of ап adult specimen, Х1.5 (PRI 30418). 

3. Front view of a juvenile, a paratype, X1.6 (PRI 30419). 

uo SETI do; TOW РНС ИАЕА o Tu RERO СИ и qu 80 
Locality 20. 

4,5. Rear and front views of the holotype, X13 (PRI 30464). 

За АМ Мила не и ИЛИЯ ова бода н INO d aes ee за ea te lae T LS. 86 
6,7. Rear and front views of the smooth variety, ХЗ (PRI 30422), from locality 20. 
8,9. Rear and front views of a gerontic spinose variety, X1.7 (PRI 30425), from locality 20. 

10-13. Antillophos multilineatum, new species 
Location 20. 
10,11. Front and rear viws of the holotype, X1.7 (PRI 30557). 

12,13. Rear and front views of a juvenile paratype, X5.8 (PRI 30558). 
( 14-15. Volutocorbis stenzeli (Plummer) 

| ГосаШу 20. 
| 14,15. Front and rear views of a large individual, X4 (PRI 30421). 
| 16. Cryptochorda? sp. 

Locality 20. 

16. View of a fragment of body whorl, X2.23 (PRI 33129). 
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Figure 

1-2. 

3—4. 

5-6. 

9-10. 

11-12. 

13-14. 

15—16. 

17-19. 

BULLETIN 352 

EXPLANATION OF PLATE 19 

ДОЛЕ irregularis, MEW Species... comes че» ооо ол ОСИ на РТР epa tr or e ore a re dos Кво 

Locality 4. 

1,2. Front and rear views of the holotype, X11 (PRI 30427). 

Trigonostoma (Ventrilia) herbae, new species... hh hh hehehe nnn 

Locality 20. 

3,4. Front and rear views of the holotype, Х5.4 (PRI 30429). 

Trigonostoma (Ventrilia) jonesae, new species „еее hh hh ehh rens 

Locality 20. 

5,6. Front and rear views of the holotype, X5.2 (PRI 30433). 

. Trigonostoma (Ventrilia) elegantissima, new species еее hehehe nn 

Locality 20. 

7,8. Rear and front views of the holotype, X6.1 (PRI 30432). 

Сои шивосопив) NOCNE; NEW. specta ua WS Due d ih rn ev vea reir eae в Pv PY OLET A ба ne 

Locality 11. 

9,10. Front and top views of the holotype, X3 (TMM 84822). 

Volrartelia miatea EN species зо COT eias hh three A OD e C Y Сања о 

Locality 20. 

11,12. Front and rear views of the holotype, X5.9 (PRI 30435). 

В 

Locality 20. 

13,14. Front and rear views of a specimen, X3 (PRI 30560). 

Ancilla (Ollyulu) tammet reklawensis, new-subspecies ааа er E Ert re VIV es 

Locality 20. 

15,16. Rear and front views of the holotype, X3.5 (PRI 30425). 

ООН ПОЕ ои rr ии иж ry ca EQ RC rer ka ce а 

Locality 20. 
18,19. Front and rear views of the holotype, X3.4 (PRI 30561). 

17. Apical view of a paratype, X11 (PRI 30562). 

Page 
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88 

90 

91 

97 
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Figure 

1-3. 

10-11. 

12-13. 

21-22. 

23. 

. Pyramimitra (Petrafixa) eocenica, new species 

. Surculoma (Volutapex) imbricata, new species 

EOCENE MOLLUSCS OF TEXAS: GARVIE 

EXPLANATION OF PLATE 20 

Hesporiturris ДИНА АНИНА orassus, е UE ere a RS 
Locality 20. 

2,3. Rear and front views of the holotype, X3.2 (PRI 30449). 
1. View of a paratype, X4.7 (PRI 30450). 

с ВУ ОТО “Ol. ПОЛА ИО Со: a a o ЧИА. 
Locality 4. 

5,6. Front and rear views of a Reklaw specimen, X5.3 (PRI 30457). 

МОО и АЗИЛ Caney A antes bo d's A |. — Aw. 3$ 
Locality 4. 

7,8. Front and rear views of the holotype, X6.8 (PRI 30458). 

Locality 20. 

8,9. Rear and front views of the holotype, X13 (PRI 30464). 

ССОО MOIgarios di Casey. nn 
Locality 4. 

10,11. Rear and front views of the Reklaw specimen, X6 (PRI 33186). 

ESPE FUTTS ТОНІ ВУ ADECLES ТАИ са и «ки dx e с, cc ss AR о 
Locality 4. 
12,13. Front and rear views of the holotype, X6.2 (PRI 30454). 

Locality 20. 

14. Front view of the holotype, X2.3 (PRI 30460). 
‚ акрегищгли ОНО Ци буду D6W.subspecles „а о m eere en! 
Locality 4. 

15. Front view of the holotype, X7.7 (PRI 30448). 
Даа оно en а къ О LTD. рока м Ў 
Locality 20. 

16,17. Rear and front views of a Reklaw specimen, X9.3 (PRI 33130). 

Eosurcula moorei reklawensis, new subspecies 
Locality 20. 

18. Front view of the holotype, X5.3 (PRI 30470). 

19. View of a paratype showing the sinus, X3.75 (PRI 30471). 
20. Rear view of a paratype, X4.4 (PRI 30472). 
AA o от Вр CES... Msc cM Wi cou а со Е acm 
Locality 8. 

21,22. Rear and front views of a Reklaw specimen, X1.6 (PRI 30505). 

LBPIOSUFCHHE Сите DEN SPOOLS оковы v NL 
Locality 4. 

23. Front view of the holotype, X9.3 (PRI 30466). 
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100 

100 



BULLETIN 352 

14-194 рогови АШ ТООНО CAS CAN UE, и го МИА ДАР оо SOOM a се 101 
Locality 20. 

14,15. Front and rear views of a Reklaw specimen, Х7.3 (PRI 33110). 

| 
| 

f 

EXPLANATION OF PLATE 21 | 

Figure Page \ 

1-2. Tropisurcula (Tropisurcula) milamensis, new SPECIES ........ .. oa herunter ко y Res er erre rh hn 95 | 

Locality 20. | 
1,2. Rear and front views of the holotype, Х5.8 (PRI 30478). 

3-4, Tropisurcnta: (Боа) DIORUS new эресен inodo ток еее CC rt ry a (Yr 96 

Locality 20. 

3,4. Rear and front views of the holotype, Х4.6 (PRI 30473). | 

ит ee 96 | 

Locality 4. 

5,6. Rear and front views of the holotype, X5.6 (PRI 30478). 

ТЕО ОИГОО CDU TTE BDOUISS E ear vr be ce a ао POT Lo 96 

Locality 20. 

7. Rear view of the holotype, Х1.8 (PRI 30483). 

8. Front view of a paratype, Х2.6 (PRI 30484). 

Sei IDO UT тежат, DOW. ОВО TE erar пе га и отеки ITA a oed VASA C каска Ce EL 103 ( 

Locality 20. 

9,10,11. Front, rear and side views of the holotype, X10 (PRI 30489). 

12515 ЛО CUSCY а А verre и, епа с ey ir ropa ce Y contr И 101 ] 

Locality 20. ) 

12,13. Front and rear views of a Reklaw specimen, х6.8 (PRI 30567). | 

| 

16-17. Spe Оорт СОТО пет БЕНИН en ео o коре 102 | 
Locality 4. 

| 

16,17. Rear and front views of the holotype, X8 (PRI 30488). 

IS; 1S ДОНОР oon НТ че ог и у пне сл и EE Ру о ss cs Pe пищи 103 

Locality 20. 

18,19. Rear and front views of the holotype, Х11.6 (PRI 30494). 

2021. AI LV oS EE, S ru AAN RM e a а 101 
Locality 4. 

20,21. Front and rear views of a specimen, X6.5 (PRI 30568). 
22-23. Varicobela filum, new species 

Locality 20. 

22,23. Front and rear views of the holotype, X5.9 (PRI 30569). 

104 
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EXPLANATION OF PLATE 22 

| Figure Page 
| 1-2. Raphitoma (Microsurcula) georgei reklawensis, new subspecies o... 105 
| Locality 20. 
| 1,2. Front and rear views of the holotype, X13 (PRI 30496). 

2-4. Raphitoma (Microsurcula) bastropensis, NeW spatios о eee 105 
Locality 4. 

| 3,4. Front and rear views of the holotype, X10 (PRI 30498). 

( »-6, Карипота (Mitrosurcuia) anventae, пет EDES oi. ras u а 105 
Locality 20. 

5,6. Front and rear views of the holotype, X8.2 (PRI 30500). 
7-8. Hastula (Hastula) mil MEM РОВ SERIE oc ааа о Wa. пн eM 112 

Locality 20. 
| 7,8. Front and rear views of the holotype, Х7 (PRI 30506). 

РАДОВИ ТИ AUT ar ВУ BOGS аа ел Weer. а ceric но он 112 
( Locality 20. 

9,10. Front and rear views of the holotype, хб (PRI 30509). 
Та [odi bi ОН у EAS pics Вр В ccc ~ eee) Sie 113 

Locality 20. 
11,12. Rear and front views of the holotype, X5.5 (PRI 30514). 

/ Leal. Лапесид confon, NEW Span ve ee ОУ O ee De 113 
Locality 4. 
13,14. Front and rear views of the holotype, X13 (PRI 30519). 

| MA КОНА a СЕ пор. м ea. 114 
; Locality 20. 
| 15,16. Front and rear views of the holotype, X13 (PRI 30520). 

И A acordado Со CIE duque d — a Masi o 113 
Locality 20. 
15,16. Rear and front views of the holotype, X13 (PRI 30517). 

920, КАЗНА) ПОНИ SW SPECIES. (ec c a bs ls Oe 5 Е 114 
Locality 20. 

19,20. Front and rear views of Ше holotype, Х8.6 (PRI 30521). 
21-22. Retusa (Gy llehining) Gi. вал (раната A блести out UO en ts 115 

Locality 4. 

21,22. Front and rear views of a Reklaw specimen, X13 (PRI 30445). 

ONCE IT CIC Om RATAS. се ДНИ Civics съ е — o A 115 
Locality 14. 

23,24. Rear and front views of a Reklaw specimen, X20 (PRI 30524). 

ИЕ о. ВОИ 115 
Location 4. 

25. Side view of the specimen, Х2.5 (PRI 30404). 

OBR ОО aer t anaa AAA ее. о с 117 
Location 4. 

26,27. Front and rear views of the holotype, Х10 (PRI 33078). 

28—29. Acteon POMS RUIN ИЕ аа зла ПА а A ers на И el 116 
Location 2. 

28,29. Front and rear views of a Reklaw spcimen, X6.5 (30525 PRI). 
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Figure 

1-2. 

7-8. 

11-12. 

13-15. 

16-17. 

20-21. 

22-24. 

25-26. 

27-28. 

29-30. 

30-31. 

BULLETIN 352 

EXPLANATION OF PLATE 23 

Pyramidella (Syrnola) pirum, new species .... iiie 

Locality 20. 

1,2. Front and rear views of the holotype, X13 (PRI 30526). 

. Pyramidella (Cos (oa) perexilis (Conrad). r- -Erir resse RO nd oce i a СИИЦ 

Locality 20. 

3,4. Front and rear views of a Reklaw specimen, Х7.5 (PRI 30529). 

. Pyramidella (Cossmannica) tundrae, new species „(еее еее еее 

Locality 20. 

5.6. Front and rear views of the holotype, Х8.5 (PRI 30405). 

Pyramidella (Cos ica) filamentosa; new species ....... eee hh htt nnn 

Locality 20. 

7,8. Front and rear views of the holotype, X10 (PRI 30530). 

. Pyramidella (Cos nica) tundrae zigguratum, new species а. iie hn 

Locality 4. 

9,10. Front and rear views of the holotype, X30 (PRI 30479). 

Odostomia (Doliella?) ova, new species |. i... eee нада resas narnii io 

Locality 4. 

11,12. Front and rear views of the holotype, Х 12 (PRI 30536). 

Turbonilla (Ptycheulimella) meta, new species „еее nn 

Locality 20. 

13,14. Rear and front views of the holotype, X13 (PRI 30541). 

15. View of the early apical whorls of a paratype, X30 (PRI 30542). 

Tin OVA (РУП M S се о ве REED ers пе CREE RR ои гака ee 

Locality 20. 

16,17. Front and rear views of the specimen, X17 (PRI 30480). 

ТИРОЛ СГ MO ICY OU e eu а oco prn n roe RR цара HI Y ur ta p кг ке E 

Locality 4. 

18. Front view of a fragment of a Reklaw specimen, X13 (PRI 30540). 

Nice a aie САГЕ СОАО +++ ERR oor vov Yr ur у tir em a A I too (t ERES 

Location 20. 

19. Front view of a repaired specimen, X10 (PRI 30417). 

ТЕН ИППО НТИ) пето рвоте, за иа EE ос erer Пике ас hr iier PH PE rn 

Locality 20. 

20,21. Rear and front views of the holotype, X20 (PRI 30546). 

Melanella cf. notata (1. Lea) 

Locality 14. 

22,23. Front and rear views of the Reklaw specimen, X13 (PRI 33105). 
24. Front view of a larger, but somewhat crushed specimen, Х5.4, from locality 20 (PRI 33131). 

СПОТОВИ ИО new. Зее, V rn зодии ar end cr REESE xri o Ти 

Location 21. 

25,26. Top and side views of the holotype, X3.4 (PRI 33075) 

Belosaepia penna, new species 

Location 20. 

27,28. Anterior-dorsal and side views of the holotype, ХЗ (PRI 33130). 

Aturia turneri (Stenzel) 

Location 6. 

29,30. Ventral and apertura views of the holotype, X0.53 (UT-TMM 20905). Figures reproduced with permission of the Texas 

Bureau of Economic Geology, from University of Texas Publication No. 3945. 
Angulithes elliotti (Stenzel) 

Location 6. 

30,31. Ventral and apertural views of the holotype, X0.6 (UT-TMM 20901). Figures reproduced with permission of the Texas 

Bureau of Economic Geology, from University of Texas Publication No. 3945. 
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AAA POR VEG RS EIUS AS 95 

ПС једе ТТ ee ee eo c TERRE PS i ORTON 96 

TeXOnODSls гривен virer nn a n VOV EE 96 

eofasciata, Littorina (Prosthenodon) |... 9,50 

Bophysema.Stewätt с ссиљикининн nro reet tern nennen вън ПЕ 33 
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ПОЕТ COSTARA ee ever RA PER Ad 95 

cainei 

Eosolen shirleyi 

enstrictus, Hesperiturris nodocarinatus ocios 99 
ЗОВУ еее ERE 
ОЕ Renee AA 

enterogramma, Bolis ....... 
Episiphon Pilsbry and Sharp 

acicula ... 

gracilis 

ТИРА ВР E ПИ ВР ERE TAE OUR 64 
а ара Cudu (Gadila) ооо a ТИКЕ 47 
А um: Bitum) os eee ETERNA 49 
euglypta, Glyptozaria 

PA А ЗАР РО Nava BRUN 
eureia, Cryptochorda .. 

Euryochetus Cossmann 

USD UG eer rt ele e оо о TEE 
Eutritonium (Epidromus) autopsis 

ЕТИШ вије епа ee eO eS RR E RA A 
ума а А Шелда LOS пате A AE 23,67 

Falsifusus Grabau 

Sernandoensis, Spirotropis (Antiplanes) perversa ............... 102 
Ficopsis Conrad 

Ло АЕ E A o а 
filamentosa, 

E RIES cea e E r a a aw a 

РАТИО (COSIMO) Son 

filogranata, Mathilda (Fimbriatella) ©... 

AOS НОР Cis и. 

fimbriaea, Architectonica (Patulaxis?) 

AA ВОО redd e en 

fimbriatum, Cerithium .. 

LS EE avis droped re Ui D E LM 

LAME TEPNA esl i ее, 
DEDOS СОТ ANS 
ИЛИ а NEPTIS en o ever NR ERN DONE od 
аа, 
Foratiscala de Воигу 

Jormosum, Charonia ПЕНИ A АРА 73 

СА О PE IAN 23 
OSA CUPO AA 8,44 

VASTO TUN а NY 76 
Fusinus Rafinesque 

CIOLDOTPIOR eve 

idi ne АИ РА а AA AAA AAA о МОИИ 

Fusus 

ООР о PEREAT CHOR 81 

со И 92 

а Е TRY AERTS CALLERS РИМ ъс дас TO 

дере јат NAAA ТУ 79 

А СУ nenn 76 

gabbi, 

A саиииа еа а ватса ооа НИТ 70 

ее ea voce e оа Кра лаа АТОИ 97 

ИРЕ ИСУПОЙТИНЕ) ecce њива EN > 

МА А А УРА О А РОА РА 
gabbiana, Volvariella 

gabbianum, Philine (Megistostoma) .... 
Galeodea Link 

DUPDRUIM ее een е 

ПИО ou e deese roe x ecce ав de PODS AE CUL. Ju 
(Gomphopages?) millsapsi 

(Mambrina) koureos 

(Mambrina) turneri 

Li annu Сеј A iiaa 
АГОЛОТ USOS ТАЕ р cres c A CHE 
Gegania Jeffreys ..... 

antiquata texana 

ера ar 
geminicostata, Architectonica (Granosolarium ) 
gemmatum, Trigonostoma 

genitiva, Coronia 

glauca, Buccinum 

gliberti, “Natica” 

В И e D M ANNUO TO UM 108 
а «scien donatae ПРО НИ 60 
аи SE COUT A ба 
gracillima, Syrnola 

gracilis, 

DIS OE КА nen Minen ПИ ВИ НА EE ORAE PR AQ UE 9.45 
Metula 

grandis, Tropisurcula (Eodrillia) 

BUCO SHER UG PANI. ани АН 
Granosolarium Sacco ... 

grayanus, 

Crenomytilus 

Mytilus 

haliotoidea, Helix 

hamatoides, Hormomya 

harrisi, 

Bullia altilis 

GORMO. етае 

Dermatomya? 

Laevibuccinum (Euryochetus?) 
Rudiscala 

Hastula Н. and A. Adams .... 
benoisti 
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ИТ (180 D). коренное iia het dod hood FER one ВИНЕН И 

Helix haliotoldad een е роб родина banal 59 

Hemifüsus, ТЕОЛОГИИ nn VER Vane 63 

hendersoni, BOTRYOTCA: u.a OR a VEA 27 

Pentastoma СОВА runs ЕНЕН 23 

herbae, Trigonostoma (Ventrilia) ......... eee 19,88 

Hesperlturris Gardner i.e eerie rure ке a ua ean 98 

ПОЩОСИЯШОВИТ Рт. 99 

HOROCAPITIATUS СРУШЕ na 20,98 

NOGOCATINATUS engtrietus «iuis es en) eoa pe rc tnn re ae 99 

Hesperiturris? 

NONE A A A АЕ за 20,99 

UE A A A REA EA БЕЛИ ERE TIR ЕАК 20,99 

Hoxaplex Peny 1... ne e VN 67 

MI ri EA A RI vae ka 14,14,67 

(Hexaplex) silvaticus ....... eee eerte 67 

(Hexaplex) TEXANUS nun nenn вука Vi Caves 67 

(Hexaplex) vanuxemd „неон na a 67 

Mim ТОТОУ анана ERROR Rn HIE UR 2 АЕ 18 

TR, DEDE A A ОЬ ЬИР АВ v 

DIESE ПЕ ann 69 

Hippagus cardilformis- «i... eee eie eo ква enne rra a n pv RE 45 

hirano, МИЯ nannten nen а 30 

Hodgkinson (1974)- un. еее ние они en 20 

Hodgkinson et al. (1992) un en 8 

hodgkinsoni, Tenuimactra ........ esee 6,35,36 

Hormomya hamatoides .... eene i is 29 

houstonia, 

ОРИ a О FREE ER ни кик bain narnia ae SARE TAG 

AA A N AR 

Hullings (1955) .. 

huppertzi, Pleurofusiad un. nn 20,93 

Hussey (1949) 2... een nha hover han 9 

Hussey (1951)... иене rnnt een 8 

Hyotissa Stenzel 32 

hyotis 

A гооо ое ои ва го вьокон цеен Пева аа 

offemanae ..... ши... nenne 

hystrix, Pleurotoma 

imbricata, Surculoma (Volutapex) comica ció 20,91 

piane, Turritella. «eene sar enn ren 50 

princi, Карипота (Microsureula)- sun 105 

DOE ПОВИШИ ое ae CEPR 78 

Е A оне A T орз оН 19,88 

EE ЧР УИ 29 

iugum, Mathilda (Fimbriatella) ....... 10,107 

iuventae, Raphitoma (Microsurcula) 22,105 

Joe Taylor Branch 

CPOO PEIO ре O sds не 

locality GESCHIPUONG: „ие, озере, 

jonesae, Trigonostoma (Ventrilia) 

junceum, Metula 

Jupiteria Bellardi .... 

TOS RD МОНИТО OE: ihe wiles RA eet n ota eio ree raten crc Мелон RR 
a Jegland. ni 

kellogii, Retusa (Cylichnina) 

Key DIOT nn. 

kennedyanus, Clavilithes ...... 

Kleinacteon Vokes 

koeneni, 

Bittium 

ВН 2. nase bine dats 

Pyramimitra (Petrafixa) |... о 93 

koureos, Galeoded (Mambrina) «iir vei ee e Y 60 

Kymatox Stenzel and Krause ..... eene 36 

Laevibuccinum Conrad ............. 

(Euryochetus?) harrisi .......... 

TET Е UTER eei err en 

loris, Drilia eer erti 

Tag visu DIO, CYUCHIING seriem cr pret ori 

[OD CES VOLVATIU- ео evt Cor eva psa 

lapillus, Surculita$. icc eee enn 

larvata, Pyramidella (Longchaeus) 

Latirus Montfort 

ПДИГПИНИВИЕ: AGERE ње etn ken cir er xp Yee а пса јава T ota 76 

(POLY GON) асе нение, dns ener mn un enin ea 16,76 

(POW ZONA) VORCSAE. rsrsrsrs n nhe e nter satan uen 17 

А. 117 

АТОИ. ES 

И ANE TIA EE E e EE E een 43 

ДЕНЬ Пе A ан одо ЕЙ 25 

DEE DRA ST ен TIO E ITO QT OEIL. 66 

Wintel (alte ds OTROS TOP er оО 24 

Leon Count cr Xm tie Gi fis prf be I aaa ATO 9 

leonensis Pholalomya GE ive eee enero rer onn pta о pce es 8,43 

Leptosurcula Casey. iioi eee e V e ben enn 94 

СОНИК A UH EORR EEUU LAG 20,94 

levae, Hesperlturris? топі... xe eer er iran 20,99 

levesquei, Scalaria. о... emere nen e vn 65 

A T DSL TO LS T 79,82 

АСОТ hes sins thin sites nis о 81 

Levifusus? 

WO О И, is ia E OG aX e LI заа o dmi 18,80 

BODIE VE E ooa XQ ACORN EAT CUL coc dee gm 80 

Timo ВУРСА О, even eee rk oaa Cote 26 

Limacina 

ВИО oisi vehi rina erra Vanier anniek ad edere fn 8 

ea oco ance Pee boris edel v p 11 

limopsis, 

VOLUMES aan X erem va peni a t oye dies dont 

WOUMOCOTOIS: 109 03 

nulas; StFeptochatWs и «cesse eer rer 

lineata, 

Суртаеотрі > iis o e oe e PO I ee o 56 

А iie der ana oo vt 21,103 

Mitrella (Clinurella) nuttalli 14,69 

lingatum, Laevibuccinum. anne 17,14,83 

linguinodifera milamensis, Claibornicardia ........ eee 5,35 

ППИ ANGE с секте ueteris tor eor CODE RIO EP ДАН v о 27 

Zithooonus МОТО ne e ee ned iv 90 

Litiopa Rang. en eor eei non i CORR 48 

MEGIOSIONA s o ro oye vv ccr ase im y s ce emnt 48 

О, о E пите траг ЕН 14,48 

ПОЛИО MER nn e eremo eee а eee 23 

POTTER о. 1,24 

В AA у re e ivt ics one 25 

ПИСТА о Y veces vx ce y pea 2,242 

МОШЕ ОСА ooi rn eee eee iecee citer oe Ha 2,24 

Litorhadia? bastropensis «eer eee ir nnn en E 

Little Stave Creek 

littorea, Littorina 

ORCAS LOTUS. seen OS 

Littorina Férussac 

OTROS Р А 

топоаота 

ТОЕ EU eere nmt vro камате det Mah Ory MER 
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иона (Brasihenodon eofasalata) assi re 9,50 

OUR ee 11-16 

MAA AAA АИС е 114 

don ala ПОЛОВОЙ cura Юты 11 

(OH OH SQ LEVINE она ee оос 78 
löngıfera, Hastula (Bulblhastula) an een 22,113 

ПАТОТ ЕИО Тоа го сааса А еа 93 
ИИТИИ AO A ааа Не 49 

goha TA fe АРА НА ЛА ees Ce Ce OP ике 96 

Wmoasensis боитатата (Columbraria) oco и 70 

О А оС е 3 

Пер азота Theodoxus CVitteclithon) ооа анаи 47 

ARE A ин аа е 38 
ТАЈА УМ FRU АОИ o е 38 

TOU Оа е еен иав еко е ао AR 7,38 

GIROUD Теа К 42 

INFOS А ИУ е E CARO 92 
A nen О 92 

А E S E E RR 20,92 

о. li 

ии пред дер EMIT enari iania aet 12,64—65 

tatit ER AR RUN a E aii 64 

DOG ON RT Nation (Tela) о № 58 

Юда а ПИСТИ ER LAT TOO ENTM 60 

OMI ОВУ нео Cast remi eo он 109 
DORUM АНИ BND POT RO ie нию 20,98 

WANE HAN ORL CE TET Thee со A ETA 113 

И. МОЛИ SESS ST TOIT A 90 

marquezensis, 

К al 

AAA WUE ооо S 

ОЛА Да A то 

ПИВО A ое PES 
(ИПА ПИ ИО ООО PET ET TTD aa ои 

DEPT IRA ааа svn er tedio e nores 

ООН MOSTNE ss d ek e emet 

Cl Л. 

(ИТВ А ER Cl OV NOSIS: он, ло оо 

(MAMURA) Cle Petscuinta СТОИТ. carac db 

(СУЛА ИО POUR YUN rice ро ва 
ПОСЕТУ: УИС (NUCMA) ex vices er On nr аг 

О BTE акра rrr DO UO eror HONO GR Ud 

НА ЕТА он 

Е ОООО А 

UIN оо AE а 

О rec a HOHER 

AVTOV АНИ rene HORE Ret OEE о. 

meekana, Architectonica (Granosolarium) .. 

Melanella Bowdich ...... 
MU OBIE res АН Ue HE ОЧЕН Ge 
A es v oro en 23,67 

ИПИ ИИ S RAT bea a er (peo ehe аА 23,66 

HOS ER nahen ads iaa 23,66,67 

MEAR Odostomia (Evald) (ei iiem eie rr ан 120 

ДИ Нета OH errore eene кух rer ere DOR и пай 121 

ШОУТО: AMADA оу, XOU 48 

ИОВ nr suse сз e ra ym er рокот ВЫ 50 

ен Је aa Рт OS ME ame 50 

BW реки yr REY HG ри 11,50 
mein, Lurbonilla (Piycheulimella). un. unse 23,120 

Memia I. ind A. Scale nap ea PORE 69 

DRS CHEER een T 70 

ае ЗООТ ТЯ ON 70 

ОТОО oai ooa carats кое ee 15,69 

fastidiosa 

gabbi 

gracilis 

hindsii 

junceum 

metula 

Аа d ML M QUEE а а 69,70 
И Я ее о 70 
A a A ovat A 75 
RE NE nee AS 81 
О ИЯ ее аа 17,15,82 
TARO Е as 28 
MA A TT 101 
POOLS ИЛИ ИВ Ga wv а tacere Pn pier подаде 21,101 
A бека eie e emer ОБН 21,101 
De ONG аа 21,102 

Microsurcula Casey 93,103,105 
PERG CCN on a a A ORE 103,105 
NITO ra я 9 
milamensis, 

О opere inet неа ALTERED 1.24 
HOS ВЕКИ eric enn DTE 22,112 
TELE Sch) Leo У АМУ И а 6,37 
ТОРОНТО (ПОРН се ciere tercer ae Н 21,95 
ОИЕ о МАЗАРИ er aa ons cin а Le 19,90 
ТОНИ ЗЕНИТ i. eee ere enter enr ИА CER 110 
АЈА Де оу A A OREL АРС 90 
millsapsi, Galeodea (Gomphopages?) „ии 60 

minutissima, 

ДОО nassen merken 23,66 
VON einen 114 

ОЕ ааа О О ОКАР EE] 7,38 

mississippiensis, 
ПИСТИ на GI ear eg ee B RI co oa He NE I 72 

АО ОЕК РЕН УРИНА ИА 34 

DW el UPON реа uli 68 

VOTER TURNOUT а 92 
и И бал 68 

ДОД ОЗИ Se И MEE CU OUS i: 69 
(murem) DUCTS ое 68 
О ПИ нь 68 
а Eee hv E 14,68 
(ОСИШ BURG URCA ела ааа 14,69 
POSER ара на de а 68 
А А А VS A A E nn 113 
Де con Moo Copes Meses ERU RE dede Dal RUMP UE АВ 22,113 
ДОРОИ SONNEN e 22,113,114 
ОД RN E o ebrii ee 37 
MO ОЕ (GOPMROCH) ие неа анны 12,58 
О а ad 101 
С A ИРОН ан 20,99 
ОЛИ сне ое ИН ИК 50 
де, ER Ра ЗА ЕВЕ АЦА b ertet БА A 34 
ОО OM А СЕРА р ИМАО MD ER eu А T 20 
Шопен TSUNA (РУТЕРА) ааа 37 
moorei, 

Latirus 

multilineatum, Antillophos 

multiplicatus, Terebrifusus 
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Murex 

CAPATAT РО ева ENS кей е Ева ri" 100 

chichoreum 67 

ОТИТ. J9 

reticulatus 48 

tubercularis 63 

Mya ріусутегіх рр eee eee een eene hn he heh nhe 41 

Mytilus-LAnnaeus nennen кале Y re a 28 

COM ни chs гаг ВАДЕ TSE EVE VR REPE FUR ELITE ESAT ED РУТ Vu e n 28 

А TOES TY 28 

ИИ ||| | |. 30 

А NTT 02 

о ах 29 

WORD Рзвийойуй a euo neuer er кръв tere kariii nere es? АВА 84 

nassulum, (cirsotrema (Coroniscala) .......e e 64 

INHER SCOPO „еее eee e eer retener a d REFUS 27 

VCCPINGCCH). ТО, sees evene eet viens htt rh ала eon КТИ 12,58 

ОСАО ТОЗЕН В. nenn eh oe oer o ROREM P 58 

(Natiearius) brevisuledia се, иене trn rm 12,57 

(Naticarius).reversa «uses sees eeeee een et ee nnne reed PERRA 58 

(Tella) magnoumbilicata .......... eee 58 

“Natica” 

DUD CUT A O уа пол POONER 

"(Naticarius)" semilunata 

Naticarius Duméril 

INosttora Е АО О лы о am 

nautiloides, Tubiola 

Nautilus 

QUITE ересь 

triangulithes 

naviculae, Transovula (Oxycypraea) .............. enmt rnm 

necropolitana, Cerithiopsis (Cerithiopsis) акне 63 

neglecta, Turbonilla Ch. ...... eene 23,120 

negra, Pinna .............. 29 

ООН ЕНЕВ. nee sn та на 55 

regulatoides заварен HEUTE p 56 

EUER o EE ERREUR а ME CES VAI КА Cr EXE CS Va 13,55 

Nerita 

DATE и а 

fluviatalis 

RA И" 

Neritina 

SEDEM A SR ИН ВРС НИКИ S 47 

ОТИУ FEET ands 47 

МЕУ ВУ MODE, зи eret es eer eter entrer rne one renu rauen гета 8 

DIE DUE ak eade eei hak eres heehee ven Fr VEA ТИЕ 17 76 

non Е A E E ES 9% 

WETS, DOORN (OQ) srcvciscrursstucrsvnscencrsstoavuntbete 119 

MOLONS, ОНА НОСУ) ‚реник ае екет орви 19,90 

А ПИ О а кв дкрувата 99 

DODENUS OE AAA имен обра РА a 18.72 

POMC AI BONOS ERR Rue et va eo тоесть 20,100 

DUE MESE TU HO n НУ e ent 20 
notata, 

пи виа а hn Pains OES d ade De Ium o ле eai sia OE 23,66,67 

nn HOT GUA) eu ка РАСЛА oo Cere ene EFE EY YR Re 22,114 

ОСОТ Ded roe e tiov DRIN 41 

я 8,41 
ПОО ee e ae eee рота OO MEG EN AA LAE 41 

О A ОНУ У 41 

nucleoides, 

ТОРО (Ре уау ету РТ, ДЗИ 1971 

ENCON AS An 14,63 
BEA ПИСТОН ОША ие нико o Dias 105 

Мува ови та во Ку 47990. usns REN ПРО 21 

О с линк ior e T ES VEN о нерава ке e E 1,22 

LONDON ки пољ 22 

(Мисија) mauricensis. синие еее кои i TUANE ОИТ 22 

(Nucula) smithvillensis ces nen 22 

Мисита anie, 1807. cervecera o ооо E 22 

Nuculana (Jupiteria) 

СИЕНА P о а РІ) 

NGOO еве CER wee ey ee ое ПИРИВУ Н 1,22 

Nuculana (Saccella) 

ИО UL iv разна eC ree CE) EE erro o a RN Б 25 

ELS А ЕЕ СИ 1,23 

пипаш Mirela (Clinurella) «viec evene e s 14,68 

НААР 36 

OdostomiaEleming «eren ео rer en ee ТИ A 119 

(Dollellamitens.. «ees oves а. 119 

(ПОНЕО ОКО ice n (exe yer ERR HE C recur икре вата 23,119 

CV Alem) EIA. «(ceo ect ceca yen vere РОМИ. 120 

hoo CT TU LUI 120 

offemanae, HyollssQ | «iere rennen nenne 4,15,32 

Old Copper Prospect. | ii edi o Ue PE 8,11 

Omalaxis Deshayes |... eene nre enne 111 

ар tre dp AN A APA 111 

onustus, Polinices (Pliconacca) .... eene nn 12,59 

opulenta; Turritella. |... eene ve vn 108 

Орд Градините VER eti rri en e eee Y SH ES 11,112 

orbiculatis ОУ СТЕН vi ees uere ee 28 

omata vigonullna anne 45 

Orthoyoldia Verril and Bush ......... eene 25 

psammotaea vivianensis ен 2,25 

Ostrea 

crinulimarginata qiiia saci Pi vines betas ee 32 

DICUPONECIES Ss nurse T EXER LH CERO 21 

honti АТИ завита arre reete Y E PRA 16,75 

ouachitensis, Cadulus (Gadila) ............. een 4T 

Ova; Odostomia (Dollella?) «iii er Henn ALS 

ovalis, Cochlodesma (Cochlodesma) ............... 8,43 

OVWUla-Sepelta- «veia ve vec Ete Y ere PEE 

ovulum, Dentalium 

ozarkana, Anodontia (Eophysema) ............ 35 

ие. 27 

ОКА o reve o con eer еее A, DAN 28 

concentrica 

ir eee eT ИИТ T 

aga ER 28 

Pachycythara Woodring ............ eee 

Paleoenvitonment «Herr nta 

palmerae, Dentalium (Antalis) 

PAM e e ep ECCO eer bor ae ens 

panamensis, Vitrinella 

panones, Trigonostoma «о ои о или нико eher 88 

Panopea Menard ................... еа ви 4l 

МИН аза ТИЕ 8,41 

Papillina Conrad |... eese enn enn 79 

papyria, Tellina (Eurytellina) ........... eene 2 

parilis, Admetula те 88 

parsnaticoides, Solariorbis? ........ eene 9,15,53 

parvetorbis,.Clavilithes «o aeree 17,14,15,78 

Parvisiphd Gossmant. ovs co ove OVER e PE N VS 70,83 

РЯ deas v ve eee co P Were ra tr ER 66 

Monta ed ee cera YS EYE EN HEY Pee c et 110 

Pectin (Propeamusium) ceciliae ......... esent e 

2 
pectunculoides, Атса... 
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DEHNEHONENSISSOIEN (eere reet resi AAA 36 

ОППО) CIO CODI ES de лес E ARNOT he Е 23,122 
ene (uis SM s is Chee Hr ee ete coke eG eroe reo e ORO RUNE z 

penrosei, 

О. 92 

UTUSONOSTOMIGM Ee cer eror n yen nece eoe oe AA PEN 89 

perexilis; Pyramidella: ( Cossmannica) «ATE eni 23,118 

РИ А САР Mee Gee eri er ore etie ОА ЗОВИ 

A РОС УТАР РО nte ree ev entree ROREM 

efti eati SMS. «ren vct erronee EURO AN 

petalus, Bankia (Lyrodobankia) .. 

РЕАЛА ИОВА A COS НЕ 

PERDONAR Please ne ANE RR RR 

petropolitanus, Pitar (Calpitaria) 

ЦИЦИ ЦИНА УН eren en cnet kon ee НА КО IRAN 
DISCO AEn coc ere roro eet EPOR REN 62 

А BRIT, x4 vene ntn eire n A HERE 62 

(SEMICASSIS) reklawensis-. ive eee 

ОНОО ОИНИ ез еее cd io АНИ 

ИШИНЕ ios 

alabamensis 

(Megistostoma) dockeryi 

WMegIstostoma) BAD ВИИИ та se cvs ern e eee КИ 116 

a TONS FG DA TV OP PECIA CU FF X еа CER n 22,116 

Pholadomya G. B. Sowerby 43 
QUEGLI DORMI FO evi ce yer eere cor een eo eS SARI 43 
MONITOREA ERU ЕУ Ur br Ore ore o o OON 8,43 

HT SRNTODROTU- Cree eene nero ce OPE ПО AURI 72 
РОЯ сан EGO C o eec ERN А S 106 

IRENE LEE LAE E CHE CE CQ асна TERR 

pirum, Pyramidella (Syrnola) 

Pisanella Koenen 

РИ ВОВ ео ор 

Pitar (Calpitaria) 

petropolitanus 

те о О GN IC CE 

о UD UOS а re е Ае 

ОАО АА Ран парна би UR DIY 

ААА Мате ро AN DR ВЕ ES Fa А 

Dianenca, LUT еша ои ooo. 

Tepe dhe pe ener deer a eis ара 

VACAS UNO a (EORNA). sv. vases trente area 21,96 

Platycythara Woodring 
Platyschides Henderson .... 

ДС Eos е ае ОТ et ecce АС TOT DENT 

LUI US TRAS ТОКОЮ 4.5 sesh vaca sarees iia 98 
claibarena ки DA 

TELCO gh a a ТИ У 20,93 

ОНО ЕЯ рога сан Do itis ea Cer ev pm vives cm 31 

Pleurotoma 

Е a т 97 

beadata 94 

childreni 97 

CON ci RUPES TE МИМО тт 101 

ОО CGU eur See COH ECOL EU CH | A EC CER HEC UI КИН 95 

(АТИ Веле МА ро RRL BER UU V ren n n x o ЕЕ 95 

Па А РА ИО 

longirostropis 

moorei 

nuperus 

tabulata 

риа. o : 

plicatula, Turbonilla 

plicatus, Spondylus 

plicatus, Turbo 

Pliconacca Cossmann and Martin 

А АЕ ОВНА ПАН РА C 

Plummer (1933) 

plummerae, Pseudomalaxis 

plummeri, 

ОИ A ВВ 12,57 
A РО A А 17,85 

Polinices Montfort 

А ии 

polyphragma, Serpulorbis 

Ponder and Warén (1988) 

OPONE NA 23 

PON I ee uis e I ed E E СС АЕ 54 

americana 

Vie ense m MEME I I LUAM. 

gabbi 

tenuirostris 

psammotaea, vivianensis, Orthoyoldia с... 2,25 
pseudohystrix, Raphitoma 105 
И ее 84 

ПИШИ aco en 

cf. santander 

acuta, ? 

texana 

verrili 

a A о 70 
CHRON SIGE и: 15,70 
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CPIZIYTIOUIS). СТОПЕ СЁ, оолакта ван cris nern ПИК 14,68 

РИСИ, Buryochetüs, srrrrrirtrserrassraniirissenini nei or КИ 16,83 

punctatus, Acteon pomilis |... eee eee eee eene ado 22,116 

Phhiced, Telina. «eee rhe eo arta rt hr n ЙИ Y AA 37 

Рау (1962) |, eere keen erento rores Items Rs er JU ERAN sth 186 

pueiula, Piieamila uses oen eee nen nho nar AT do КУ 4,31 

puteatus, Semiacteon. еее реке ии кони rna hau 107 

DAA A Ива 120 

Pycnodonte (Pycnodonte) trigonalis ......... eee 24 

pytamidala, TOtfatella- оова un i es ronde vers (ANTE 120 

Pyramidella |.am&arek os iei eee ee eoa er nannten ro Re ИРТ 117 

Pa a LA ar a O S E ИНЕ rá 118 

(Cossmannica) Патент „о.о пева ver Y act 23,118 

(COSSMARTICA): Пете. «isse sa n rims vane ss CIRIA RATA N 23,118 

(Cossmanmioa) TINO FAL seen vu o eor mbar IÓ hn 23,119 

(Cossmannica) tundrae zigguratum ...... sisse 23,119 

(Longoltqeus)-larvala. сень vean ever eere ivive Wane 119 

(ОИ PITU- rir eee cinere reto e in it en nico AA 23,118 

E A A A ее ДАИМИЙ 118 

Pyraminin Cal ici ris ee na ern rh ner ver al Rare value 92 

ОРЕОЛ) COCOA rennen permet rm tn rec rx eii 20,92 

(POR GPC) ROCNENE: V где. сь ee e aen hn emere ЕЕ 93 

АГ 93 

LEPEDTACLOTINS: iure een eor ce X VERA Ка Rech VADER US 93 

Promis ecd eee LR Ee e E kia v rnit eo eben rre ec BR P 66 

Pyrgiscus Philippi en ne cn err resi e ико 121 

Pyrgocythara Woodring ....... eere etras 103 

Pyrula; Mazzaling « «eee eecsoe eia eh rnt rend eee e ien da. 

quadricarinata, Turbo. «v esee en eee erinnern bangs nnn 106 

quadrilirata, Pyramimitra. voi Син. бина eee nenne vernit rev са 93 

Queen City Formation г... оен оноогоо наана M 

О NEAR pap MOEN RR A ИЗ 36 

IQQ керио Ebr КР Не Ее су bed оку EH inte LET EE IRAN ers 75 

SEE DOTT Еее een eh ni БВА ПРЕ EFE FERE tary 79 

ОИ NO Je 

Raphitoma Bellardi ,....... eee оное овен и rnnt 104 

(MICTOSUICING) DASTIODENSIS s yis era eov eoa nior euren rra 22,105 

САТОВИ) BOOTLE. curs techies отете teeth Ee eorr 22,105 

О ООВ па приет стени eR инат 22,105 

ОРД ОИ ПАСТ ее rente PRESE S 105 

А LEO реет о CH БИРА киви LOS 

АРТИ. 105 

орат о Е УОН ТУХ 58 

CODERS UL, ОНА Т АТ 86 

броне  PIEWDIOMa (Bela) оет 105 

И СИИИ Неон pe 11 

ГА NCOSIMIIG о еони 56 

Reklaw Formation 

Боза а: previonsiy ВО еее 7,8 

АЕ boned vere) eee 1 
ОИЕ: Mene КА ан та неу 9,11 
Nes Dy Member Dod Ie re HA en 9,11 
BIN Ol TAG Рура 21 

ана oder ri reor E ehe era err e Fon e PN 6,9 
GY pa ToC HIS rennen PERSA 9 

reklawensis, 

Anea DT E ME a nen X CO ИД на 19,87 

ДОНИ БО A SR 4,33 
ОА О SICARIO correr Ра ca ER 10,15,109 
DOTADO: (CUNUNIA): naa ii ERROR 2,20 
Bucoinanops eliipilQUI. оосо есес енене наново атаа ета iia 15,74 
BOSCO MODO een er ke Po EE ede реа кг ver Е 20,94 

JehalitimutSemicugsis) АЕ en ee ORIÓN 13,14,62 

Polinices (Pliconacca) onustus eo... nn oe eta 12,59 

Pseudomoaltsit carr sr РЕКЕ» 10,109 

A E E E S E 6,34 

Volon А А 22,114 

ОО ac eoi cci oe aov ac rti ERN 63 

retiamiata, Volyariella. «o. d ttes a een ee e ers 90 

Пепси PONAT MEREEÉCUE И ge 48 

REUS Ds ai EI dE 114 

(es omatus о о RAN 224108 

(Суйсйтна) gabbl u... ctae e da dp ata 115 

(Cyllolmina) КаПо cos vei nie oo Be 115 

e a E een en. АА И RR 22,114 

И о Ад E Бо RG 115 

réversa, Natica Сатїпасса) crash 58 

Bizono M DUDEN een ee О УТ 114 

Ridge Crock оси ев, en nn ann 11,12-14 

ridgei, 

ТАТИ SR а Еге soi tua oct Bea 10,49,64 

Donenglnello a ce аен euere 20,100 

СЕЗОНЕ ео ceci re re er ve eene нета зе 3,29 

ringens, 

РОТА а ee 115 

АО о 43 

Ringleula евра а a o ccce b me. an Ше 

Терапии ON cuo er peat ny nT eee ee CODI FRUTTI C HORN 115 

Аара анна or 22/18 

ripleyana, Mathilda (Mathilda). «seio e rere tene 108 

РОО ПИО ЕИО: ne ensure er dome eC cnn 66 

(CLARO) OST VERNA ay ve ceres vieta tert ree eb tn E COT SERE A 66 

Маја ои ОИУ quo О ea 9,11 

robustula, МОТОРА, alle sun coser cereo eerie И 21,101 

iUm о ааа IDOL DIN но 6 

POSTEO CTA siras toros erre vectra eti b n 21,101 

Kell SSMO ees co A ey EE S erben ion aay a RUE SE 109 

Do RA PTUS Aa col ae A ea ber OH d 53 

DO ТИНА ИМ loh ее 22,115 

А е И РИГИ. ikea) IE OH EO нух 65,66 

а по та пл | > = 65 

О P c cn cC ео ла 65 

PUT NACL Loo dar RPM Ee CH CR X Rn EUR (tags 121 

UTD QAI A в a 65,66 

AA rer nen ante 12,65,66 

"oui pt RER ER 12,66 

ЈЕО COO ie ix eo YE nre ono VEO PERCY OH ad 9,15 

аи Рано en nenn as ar 47 

о ERA 8 

sabinetownensis, Trigonostoma ........... ое 88 

Sacaella-Woodring, 192S- di erre rro EY 23 

Salebrosus; BU Putin (Асат) en en ee 2,26 

Sd nn pai а 11 
Sams and аи 990): отново зза erre я 7,9,1 1,20-21 

GANTANCE РАНО ВИТА, Oly лает 18,15,84 

бана, сопнићатпа seen ruri ter aA VERE 73 

satex, Verticordia (Trigonulina), ef. ... eene een 8,45 

sauridens CONUS (БИЙОСЮНИЯ) слики errare END 90 

DIM ¿Aia ia rada 64 

Scalaria 

COPOS еэ c» v6 Yo py va зни ara та A 65 

т pac ee nn 65 

Scalaris 

MED neuen rave n e rre A LEY UR ERN 64 

VOICE ad TN РИ 64 

scalaris, 
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ДВ ИСЛ Esa o nadie kt Fu a RUSSE нена ne ОСОНИИ 

GOTT LIV (UU UR ЕТО) «couette deo rct raices IN 

A O 

LT AG MOT E maria rra елита вони О 

ООРОО s aed eni corteo mcer n T NEN 

ЗОО И BOSNIA SEEN ei е crecer vence err ера 

SECUTA WORTEN EA e ote Panem ОВИ O ROTA 

Е И 

т 

И чата UNGEICHTIUS) nennen ci БР ЛИМ 

е ma A Ai 

ИИА Ое осезателни AS 

SEDOT, IEIOSQUEIQ.. eere oni vires 

septemdentata, (Personella) Distorsio .... 

Serpulorbis Sassi 

ТОУ еа RACER nennen 
DO DTP STRE Recta en oben abe in 

БЕ изо 

SONS GUIA Ne ario cer ta 

sexcostatus, Latirus 

A A AAA НК ОО 

showalteri, Ranella 

SUVOHOUS exa ex (ЕЛАТЕ). aire A ARENA NS 

singleyi, 

VATER LITRO Bo act ex MO оза cued ADLER) BUR Ra 57 

arctatum 

declive 

IS a НЕ аа OE 
тоуеит 

taylori 

НОП EN АРА ЈАВА ар АВАРИ МИА Ve ia x EMEND ESOS 84 

LGR OU ЗА А A ATS oie alka DO otc AMD е 17,85 

БИРОА сотона (Columbraria) ne cured 70 

ае меден А Дева Дре АРА ei o И 29 

SEI EV СЕ ee арени CE PONE CARE 6 

на РТА] РАВНА OR) e server evene tette ne sav even HERRERA 16 

smithii, 

VAGA е ОНЕ ЕКИН Е не И Ч р е ТА 104 

IA AA ое етае не наа 18,14,15,86 

NERO ITD IES aie ween enc НИР. 104 

ОНУМ ТИСИ UN UCM) секси скали ORE oda х 22 

ОЕ ТОЮШ eese tomes A LANE ER EI 52 

О ОАО E Cu og ноя A ОН 52 
oie Ss eoe tein e QU Ke nita O A а Неделни мй 9,53 

Пс ено оса о ие 9,52 

И ет So 
ВЕТВИ, DETSNUNDDIERS. un nern ы 9,18,53 
Solarium 

А ПИ esae mte RISE REA им вс wee 

millegranum 

ИИ nes es omes ао о o RATE ы 

Solen 

ОКОВА (SPORE SIS ОТИТ. ees eorr nn eec c v REN 36 

DEUS COLO BUR UAR ERUMEN O A ВН 36 
POOH LOMO UN? apc ens INE ANE A ANETA USE Ua exer Ex sates on col 36 

Богове, VETHCOTAIC:(TTIZOMUURR) „оос кокан онан 45 

САР ИИ user exo we toc e o 45 

СИ, ГОРИН. rore eno ADV vn oen dO o UE E 117 

МИ ЕМА А КУ СУ ЕРЕ ПИВАРА НИ ОНИ НИНА ТО AT Odd 
Pirata, AMPUN ici 
Spirolaxis Monterosato ............. 
Spirotropis Sars 

(Antiplanes) cf. bulimoides 
claibornica 

(Antiplanes) perversa fernadoensis nenn 102 
ОТСОС ИОА trie сонда Даган ОНИ 31 
squamulum, Amusium (Propeamusium) nn 31 
staminea, 

и Ка о бре о ie es и о" 64 
A A риа ГИ ЕЯ 87 
Ano s QUVUIG),. reklawensis anne 19,87 
СИ ИН ооо x e Ed v sae Cx o si 64 

Маи sores cs cua de cocer eese АА ose rene 20 
A PARES ERN. d а 109 
Ма WANDER UAR. ciere tubes tin eh coo А ЕР Lr balia 8 
pp CIBC ТИ MEE re AR 8,15 
fey RT А A ren den 7,20 

stenzeli, 

UMOR E a Н LN RES D AES 8 
PLATING US (INPS NOVAS): RE, sec insni FX E Reda 14,68 

DICO arc dr sa Ra 18,85 

a o И A E 9 

E AA си Ва Си ДИ 82 
MOTOR Dac OI TEN T EPEE N O DE a DUCERE а aD 82 

RR АСИ е. 17,15,82 

Strombus 

ЮИ CUN ТЕКАО Е 

не UR 

Stylidium Dall 
subcoarcuatus, Cadulus (Polyschides) 

ЕО: e a ран он ca 

subvexa, 

Anodontia (Eophysema) a3 
A а ан ci 

Surcula gabbi ..... 

Surculites Conrad 

а нра 
Е ео N O 

ОЛА ОЗН В ub anus err oon Co SR LE UC U AERE SEES 

Surculoma Casey 
SUUNTO CON E ат IRL DEA aa ana CES Er EE О АНН PE ала 
а ir А rr A 
ВА SERUUM ee A и 20,91 
a a EN и TUIS SU ее 89 

WING ate EG qoo т pape ad qe rege ren ol Пере 89 
ZONE uu tecti tegi Hr OS 11 
N da ede e a ЕЙ УЗЫ 81 
ао а А ова карат 81 
PPS а NU 81 
ONU образи кана ET ТУН о А 17,81 

sylvaerupis 

ИИО од ОЕ 110 
MAMA A А A 69 
Renta В она не 115 
ен а 118 
О А M a LN 118 
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PADUA PICUIOVOTIA nennen nenn РУМЕ va ERR 91 

Tomsyrinx Powell nn. RETTEN 80 

Знание Formationen RETTEN REDET 9 

POU CTT UA. nenne I VAR 38 

Jaylorensts; CNAME «veseeveevenerecnm rms tira aH 6 NRE 5.59 

taylori, 

COTA See elles n tito s ssi T bey OS TE АКАУ OIE 19,97 

TRACE AA onec реп нв nee КИКИ MIG ПУНА 11 

Sinum 

РОЙ u. ee nenne AT 

ae anne 

ОЕ ИВ: en 

О EN 

(Eurytellina) mooreana ........ 

(Eurytellina) papyria ........... 

ри ЕЙ EE chen etree reunions 

ei LSS oom ert tac nite 

ПИШЕ Еее BRISBANE 

Tellina (Eurytellina?) milamensis 

Tenagogus (Agathires) texana ... 

tenia; CONC CUATIA ons nennen tetahi EE AER REIN Теје 

Tenubmacira hodgkinsoni........ oe eye вооон hne 

РЕНИ РОВ, ProtOSWICHIa....o unes ven ctr rr EF Fn d AERA 

Terebra DIMEULOTS nn s e er Рави be aoe 

(Myurellä) Dasterot «.«ieeeeee eere terrre rrr bie 

ЗЕНА EE E EE 

rebra, Turbo ¿rr некое eor errare EY e Y 

terebraeformis, 

ACE отео ту Vno Рт s eia Tre е IURE Ro РОИ 92 

Ругатитита: nee eed eese ve eek eden ee ey a IAS 93 

€— ое рн ld 

Teredo aive 

tenera, Cancellaria 

texalana, Claibornicardia coloradonis 

RIED. ИДУ СОРИ) reses error sos ато борт 39 

texana, 

MOR КОЛИКО еее вените нее еее Е 12,65 

а ОСОТ 21,103 

a RR ата ааа Vig sai И енен 96 

ООС ON ЦИЕ: soe ersehen 10,106 

и е оо В yee ЕА anna 14,48 

С cape Sh Re PRE НИ SSS Е ОА ВА пи Faces РИ 7,38 

o tal y ANA E И НЕ ео 41 

il RS A E A eek O 109 

еее 17,81 

Пе ES AI E Ее sd vers EF невин PD 

TER ODER HOUR weet iris EHE пи 96 

texanum, 

SOR DE кие 22,117 

NO DOR EIN tar tet и CERIEE LENS 9,54 

гета ела ре CHOXIDIOX) strrreisrt tirir ln nun 67 

a ке ада Ре A A И 40 

СОО РЕПО (ATAUS) еее ене аа 46 

ОООО A PR HO оне 47 

ПОЕ CL REMO Lp arr rode ETE FE rena a Fiere E 47 

и RETE А У RUN 9,47 

NI AAA овое кее 47 

a A BAL ОЕ 11 

Е WEI нее 8 

macna, VU ОИ 29:121 

Tornatella 

Dpyramidata Aside een en tetra mier EEE 

DREHEN TER nn à RH RUNDEN MR 

LOFTUS OA. eee hri i remi cea VERE 

tortiplica, Admetula 

towncreekensis, Cypraeorbis ... eee eei 56 

trabeatoides, 

Ваната, МОНЕ оаа неа isch tior onn n e AMORE Hd 175129 

о ПА 81 

TOD COIS FUS oras ran оса таван ГИТ v CAR КИ "9 

traceyl, Latirus (Polygona) eese sever eere dran Batis 16,76 

Transovula (Oxycypraea) naviculae |... «eese serere крави 56 

trapaquara, 

Wade SCHNEE nennen 64 

A ИВАН A НИКИ Еј 294180 

trapaguaray SCALING Wi denia eere e acsi PREND ПОРОГИ 108 

АИ BUUM eee ear haies o ei ce v ORT Vu 10,48 

inangulithes МИНЫ oues eue ea veo eis ia ERRARE EN 122 

1Moarinata, Belosaepla ..... An NR EN 122 

trigonella, Glycymeris anne mer iff f a 28 

THisonostomaBlalnville. siens vidas ea racine ee 88 

ЗОНТ eniin notti son anite N 88 

ON ES ен odis nores nov ние DA позами E БИРАН OL АА 88 

POTRETE on UR enar ORAT ALGO NUR CORA УНА 89 

ПЕТОГ. ann ens vui on iocans n ERA ки CUNA 88 

(УПО) elegantissima scan eia etenim пе Маи 19,89 

(Vemma) herbat ava aaa vedrai ER 19,88 

(Мей Ша) JONESAC sun 

trigonostoma, Delphinula 

Trimalaxis new. genus... cesses ees hr rere kc nai o ai ан 

UTOR RHET E RADI ee 

trigonalis, Pycnodonte (Pycnodonte) ........ eene 32 

РОТЕ А О аана edo e PREMIO 45 

togad a роба аа Е 0 45 

Trinacria (Расйесоа) Cainea „еси иконки в int 27 

PAI CATs ANA AA нора Ане ад, 59 

EINER аут а nenne инно ЕА 72 

albirupina 

fL eite n 

VIOUQUUI. И С x MIRI AIT rd Fr RTT Ia о ДИСИ 

TG TOTIS ines sapie о dc МОРИН NAO DR 73 

Trochus 

lote A AA eter БАНАНИ PERI a T euge 117 

DO SUE ONDES QVE А, 109 

Tropisurcula Casey ... о eese eere nre rre here ETNI a a 95 

TER nennen O 95 

О а 21,96 

(Eodrillia) planus ... 21,95,96 

(Tropisurcula) MULGMENSIS. ие киви rone n n RAN 21,95 

A A O N 9 

trumani, Arcopagia (Arcopagia) ....mmmmrsosensrisccnncnnacananos 6,38 

обе. EVENIRE Ce Xa edit een Y UC E CIC C E EO Qe e RN 

nautiloides 

tumens, Venus 

tundrae, Pyramidella (Cossmannica) .......... en 23,119 

tuome yi, 

AMI laeso eiue oto nem rmn rt RAM ба ERE id 86 

VOCE TB. eicere enr ven ere Fe pde RE st fole нне bua ВЕН 78 

Turbo 

TOUR. окне orent rr entere ro АЕ dae QAI YR RU Er ore ИИ 50 

о _____ ~ 52 

106 
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ДИСИ ть 

Тегар я 

cf. neglecta 

UU LE о ан по ро 120 

(Ptycheulimella) clinensis 

РУСЛЕ TEM си dl Y Cr vend ние eor 

CAFES CUS HORTON а ке aT arn ока нек ged Geant 

СУРЕСИ. 

turgeo, Мисшапа (Jupiteria) 

ЗМИИ а 8 

turneri, 

а 23,14,123 
Је Ди Дева о УНЕ omar aee Coi rei 14,14,15,61 

РИ Ва ата рана И ЕВА ИНЧИ А Ауа ане 7,39 

Turritella 

Turricula Schumacher 

flammea 

planetica 

о ен 
ШИРИЛО ШЕУ a Niners кабела Елкан Рта а виа које 93 
UAT ESC ICU OT ITN A он 100 

Turriscala de Boury 555 
ОТА ра песна A ео 50 

dumblei ... 50 

о ао e € ERI VIENI 50 

ODER р Cos IRE (Gen UD DE OE EXER 108 
BN ое a so sah ee СТЕ Dons aad 11,49 

PA aai E вене ЗАР КА ПРИ ео И АНА 49 

brevialis 

dumblei 

infans 50 

turneri 11,7,49,50 

ta a AA A а ен sans 121 

ПОИ A A O DEN 121 

ТОО о 

AA ШОИ ео УГАРА ИРА ез 
valenciennesii, Fusus .... 

vanuxemi, Hexaplex (Hexaplex) 

VATIGUDEU У A 

LQG rur СОРИ T 
TDI E БА ИЕ QUO пори ERU PR еке варна 21,104 

SIT a Vay олень 104 

УЕ ИТ ESTOS EC Die een en 20,92 
Venericardia planicosta 

Venericor Stewart 

АВА И ПА КА 

ventripotens, Cypraeorbis 

Venus tumens .... 

VEA E L QUIS act ec e ri eM 

ео 

МОЯ Jude SOWELDN ее енени 44 

ео на 44 

Verticordia (Trigonulina) 

cf. satex 

ET ONGC IND) LOR C ecco e oy A QU AREE IA TER ERE 47 

QUI WEN ILL m Re SM NU Cand Wa rr p LC TIU 57 

Vitrinella panamensis ........ 51 

vokesae, Latirus (Polygona) T? 

Voluta 

DUES о m NI IM eq de TN M SURE 87 

OTSA. GaN ARA а ен 85 

АИИ buen РРА UE dM до Gada Ur T Ee Die ее e 116 

Volutapex new subgenus 

Volutilithes limopsis 
В DAN ister iem iO Dime Xon eeu PU Uer Or d а tenda 

limopsis . 

stenzeli 

У v erre LIT сен си ВЕТА 

Wendland and Knebel (1929) 

нате Ly aay N a CAPE на ра риза лада EO LK QE 7 

A eos t eis ОК АРА он, 73 

о e rA НА RE E 108 

zigguratum, Pyramidella (Cossmannica) tundrae ........... 23,119 

zinguli, Amusium (Propeamusium) 









Table 1.—Composition of the Reklaw fauna from Joe Taylor Branch (TB) and Ridge Creek (RC); the 
relative abundance of each species (a = abundant; c = common; u = uncommon; r = rare); and the inferred 

habitat of each species. See text (p. 18) for details and references. 

Spirotropis claibornica n. sp. Outer neritic to slope 

Eocythara texanum п. gen. п. sp. c |a | Middle to inner neritic 

Eocythara lineata n. gen. n. sp. r Middle to inner neritic 

Varicobela filum n. sp. r | Middle to inner neritic 

Raphitoma (Microsurcula) georgei reklawensis n. subsp. r Middle neritic to slope 

Raphitoma (Microsurcula) bastropensis n. sp. r | Middle neritic to slope 

Raphitoma (Microsurcula) iuventae n. sp. с Middle neritic to slope 

Gegania antiquata texana (Palmer,1937) r Inner to outer neritic 

Mathilda cf. retisculpta aldrichi Palmer,1937 r | u | Inner to outer neritic 

Mathilda cf. claibornensis Aldrich, 1887 г | Inner to outer neritic 

Mathilda (Echinimathilda?) cribraea n. sp. u | u | Inner to outer neritic 

Mathilda (Fimbriatella) iugum n. sp. r | Inner to outer neritic 

Glyptozaria americanae n. sp. г | Outer nertitic 

Pseudomalaxis reklawensis n. sp. г |а | Middle to outer neritic 

Pseudomalaxis acuta п. sp. r Middle to outer neritic 
Architectonica (Stellaxis) reklawensis n. sp. г | u | Inner to middle neritic 

Architectonica (Patulaxsis?) fimbiaea n. sp. т Inner to middle neritic 
Architectonica (Granosolarium) aldrichi caterva n. sp. г | и | Inner to middle neritic 
Architectonica (Granosolarium) geminicostata n. sp. с |с | Inner to middle neritic 
Trimalaxis ora п. gen. п. 50. г | Inner to middle neritic 
Hastula milamensis n. sp. и |с | Beach to middle neritic 
Hastula (Bulbihastula) ampulla п. subgen. n. sp. с |а | Beach to middle neritic 
Hastula (Bulbihastula) longifera п. subgen. п. sp. u Beach to middle neritic 
Mnestia rotunda п. sp. г | u | Inner to outer neritic 
Mnestia confusa n. sp. г |с | Inner to outer neritic 
Volvulella reklawensis n. sp. c |r | Middle to outer neritic 
Retusa (Cylichnina) notata n. sp. c | Intertidal, bay to outer neritic 
Retusa (Cylichnina) cf.adamski Palmer,1937 r |r | Intertidal, bay to outer neritic 
Ringicula cf. trapaquara Harris, 1895 г |с | Shallow to inner neritic 
Philine sp. r |Inner to outer neritic 
Acteon pomilis punctatus І. Lea, 1833 г |с | Deep inner to outer neritic 
Semiacteon texanum п. sp. r |r | Inner to outer neritic 
Pyramidella (Syrnola) pirum n. sp. г | u | Beach to outer neritic 
Pyramidella (Cossmannica) perexilis (Conrad, 1865) а | и | Beach to outer neritic 
Pyramidella (Cossmannica) filamentosa n. sp. c |r | Beach to outer neritic 
Pyramidella (Cossmannica) tundrae n. sp. с |с | Beach to outer neritic 
Pyramidella (Cossmannica) tundrae zigguratum n. sp. r | Beach to outer neritic 
Odostomia (Doliella?) ova n. sp. c | Bay to outer neritic 
Odostomia spp. r | Bay to outer neritic 
Turbonilla cf. neglecta Meyer,1886 r Bay to slope 
Turbonilla (Ptycheulimella) meta n. sp. c | u | Bay to slope 
Turbonilla (Pyrgiscus) sp. r Bay to slope 
Umbraculum tomaculum n. sp. r Inner to middle neritic 

CEPHALOPODA 

Belosepia pennae n. sp. с |с | Pelagic or neritic to benthic 
Angulithes elliotti Stenzel. 1940 Pelagic or neritic to benthic 
Aturia cf. turneri Stenzel, 1940 Pelagic or neritic to benthic 

Species T |R | Habitat of closest living relatives 

В | с 

SCAPHOPODA 

Dentalium (Antalis) palmerae n. sp. a |c | Bay and pass to abyssal 
Fustiaria (Episiphon) aciculata n. sp. c |a | Middle neritic to slope 

Cadulus bisissura n. sp. r |r | Middle neritic to slope 

Cadulus (Polyschides) aff. subcoarcuatus (Gabb,1860) r | Fathoms, middle neritic to slope 

BIVALVIA 

Nucula cochlear n. sp. c |c | Neritic 

Nucula (Nucula) aff. smithvillensis Stenzel & Twining, r Neritic 
1957 

Nuculana (Jupiteria) turgeo n. sp. с |c | Beach to inner neritic 

Nuculana (Saccella) demissa n. sp. r | Beach to inner neritic 

Litorhadia milamensis n. sp. r Neritic 

Litorhadia undulata n. sp. c | с | Neritic 

Litorhadia valdefragilis n. sp. r |c | Neritic 

Litorhadia sp. r Neritic 

Orthoyoldia psammotaea vivianensis (Harris, 1919) г |u | Neritic 

Barbatia (Acar) salebrosus n. sp. г |r | Inner to middle neritic 

Barbatia (Cucullaearca) reklawensis n. sp. г | и | Inner to middle neritic 

Bathyarca claibornica n. sp. r |r | Outer neritic to slope 

Pachecoa (Pachecoa) concentrica n. sp. u |r | Shallow inner neritic 

Glycymeris sp. r Neritic 

Mytilus (Crenomytilus) sp. r | Intertidal, attached 

Gregariella ridgei n. sp. r | Inner neritic boring in coral 

Atrina? sp. Inner neritic, in sand and mud 

Pteria (Pteria) cf. petropolitana Stenzel & Twining, 1957 | u Intertidal to middle neritic 

Pteria sp. r |Intertidal to middle neritic 

Amusium (Propeoamusium) zinguli n. sp. г |u | Middle neritic, slope 

Plicatula pustula n. sp. c |с | Intertidal to middle neritic 

Hyotissa offemanae n. sp. r | Outer neritic 

Anodontia (Eophysema) reklawensis n. sp. u Tidal channel to midle neritic 

Anodontia sp. г | Tidal channel to middle neritic 

Chama taylorensis n. sp. c |с | Outer neritic, cemented 

Venericor densata reklawensis n. sp с | с | Shallow neritic 

Claibornicardia milamensis п. sp. и |c | Shallow neritic 

Claibornicardia milamensis linguinodifera n. sp. т Shallow neritic 

Tenuimactra hodgkinsoni n. gen. n. sp. г | г | Middle to outer neritic 

Eosolen shirleyi n. sp. r Intertidal to neritic 

Tellina (Eurytellina?) milamensis n. sp. г Bay to slope 

Arcopagia (Arcopagia) титан! Harris, 1897 r Neritic 

Lutetia texana reklawensis n. sp. с Вау to inner neritic 

Alveinus cf. minutus Conrad, 1865 г |r | Bay to inner neritic 

Pitar (Calpitaria) turneri п. sp. г | Bay to inner neritic 
Pitar (Katherinella?) sp. г | Bay to inner neritic 

Caryocorbula marquezensis п. sp. 6 Middle to outer neritic 

Notocorbula marquezensis п. sp. a | a | Middle to outer neritic 

Panopea (?) sp. г | г | Intertidal to shallow neritic 

Bankia (Lyrodobankia) petalus n. sp. r Wood borer, pelagic 

Pholadomya cf. leonensis Stenzel & Twining, 1957 г |r | Neritic? 

Antillophos multilineatum п.зр. r |r | Inner to outer neritic 

Buccinanops ellipticum reklawensis п. subsp. u Intertidal to inner neritic? 

Bullia altilis harrisi n. sp. it Intertidal to inner neritic? 

Falsifusus ottonis (Aldrich,1886) с |c | Inner to middle neritic? 

Fusinus claibornica n. sp. г | u | Low tide to outer neritic 

Latrius (Polygona) traceyi n. sp. r | Middle to outer neritic 

Terebrifusus multiplicatus (H. C. Lea, 1841) r | Middle to outer neritic 

Mazzalina conica n. sp. r Intertidal to inner neritic? 

Surculites lapillus n. sp. r r | Beach, bay, inner neritic? 

Clavilithes parvetorbis n. sp. с | u | Middle neritic? 

Clavilithes? acus n. sp. Е Inner to middle neritic 

Levifusus? serrae n. sp.. г | u | Inner to outer neritic? 

Cornulina minax dockeryi n. sp. r |r | Intertidal, reef dweller? 

Sycostoma texana n. sp. it Middle neritic 

Strepsidura harrisi Givens and Garvie, 1993 и |г | Beach to inner neritic 

Euryochetus punctatum n. sp. г | Inner neritic 

Laevibuccinum lineatum Heilprin,1881 r |a | Intertidal to inner neritic? 

Michela trabeatoides carinata n. subsp. и | u | Middle to outer neritic 

Pseudoliva cf. santander Gardner,1945 с |r | Bay, intertidal, inner neritic? 

Siphonalia cf. plummeri Palmer,1937 it Middle to outer neritic 

Volutocorbis stenzeli Plummer, 1933 с | a | Inner to middle neritic? 

Athleta petrosus smithi Fisher & Rodda, 1964 a |а | Inner to outer neritic 

Cryptochorda sp. г Inner neritic? 

Ancilla (Olivula) staminea reklawensis n. subsp. с |a | Beach, inner neritic 

Admetula irregularis n. sp. и | Middle neritic to slope? 

Trigonostoma (Ventrilia) herbae n. sp. c |с | Middle neritic to slope 

Trigonostoma (Ventrilia) elegantissima n. sp. г |r | Middle neritic to slope 

Trigonostoma (Ventrilia) jonesae n. sp. г Middle neritic to slope 
Volvariella milamemsis п. sp. u Beach, inner neritic 

Conus (Lithoconus) nocens n. sp. r Intertidal to middle neritic 

Turricula sp. r Outer neritic 

Surculoma imbricata n. sp. c |а | Middle to outer neritic 
Lyrosurcula cf. vaughani (Harris, 1895) r Middle to outer neritic 

Pyramimitra (Petrafixa) eocenica n. sp. r |r | Middle to outer neritic 
Pleurofusia? huppertzi (Harris, 1895) a |a | Middle to outer neritic 
Leptosurcula carinata n. sp. r | Middle to outer neritic 
Eosurcula moorei reklawensis n. sp. c |a | Inner to outer neritic 
Tropisurcula milamensis п. sp. a |а | Inner to outer neritic? 
Tropisurcula (Eodrillia) planus n. sp. a | a | Inner to outer neritic 

Tropisurcula (Eodrillia) grandis n. sp. г | Inner to outer neritic 

Protosurcula aurora п. sp. a |a | Inner to outer neritic 

Coronia taylori n. sp. a |a | Middle to outer neritic 

Coronia cf .margaritosa (Casey,1904) r | Middle to outer neritic 

Hesperiturris nodocarinatus crassus n. subsp. a |a | Middle to outer neritic 

Hesperiturris? monilis n. sp. c |c | Middle to outer neritic 

Hesperiturris? monilis levae n. sp. r Outer neritic to slope 

Bathytoma cf. nonplicata Harris, 1937 r |c | Outer neritic to slope 

Domingella ridgei n. sp. r | Outer neritic? 

Microdrillia rostratula Casey, 1903 с |c | Inner to middle neritic 

Microdrillia aff. robustula Casey, 1903 u |Inner to middle neritic 

Cochlodesma (Cochlodesma) ovalis n. sp. г |r | Pass, neritic? 

Cardiomya? fredsmithi n. sp. г |r | Outer neritic to slope 

Cardiomya? sp. г |r | Outer neritic to slope 

Verticordia (Trigonulina) cf. satex Gardner, 1927 г | Outer neritic to slope 

GASTROPODA 

Theodoxus domicilium n. sp. т Fluvatile to intertidal 

Litiopa texana п. sp. c |с | Pelagic 

Bittium (Bittium) tresquatrum n. sp. а | и | Tidal flats to inner neritic 

Bittium (Bittium) ridgei n. sp. u | Middle to outer neritic 

Turritella turneri Plummer, 1933 c | Tidal flats, lagoon, beach, to inner 

neritic 

Littorina (Prosthenodon) eofasciata n. sp. r | Intertidal to shallow neritic 

Cyclostremiscus axacuus (Conrad,1833) г |r | Intertidal to inner neritic 

Tubiola gracilis n. sp. г |r | Outer neritic? 

Solariorbis discoides п. sp. с |c | Intertidal to inner neritic 

Solariorbis conicus п. sp. с | Intertidal to inner neritic 

Solariorbis? parsnaticoides n. sp. u Intertidal to inner neritic 

Teinostoma cf. texanum Palmer,1937 f Intertidal to inner neritic 

Ectinochilus sp. r | Pass to slope 

Postalia americana n. sp. r |r |Inner to middle neritic, parasitic? 
Serpulorbis? multiclavus n. sp. u | Low intertidal 

Neosimnia scobina n. sp. r |r | Shallow to inner neritic, also reef 

dweller 

Cypraeorbis bulbus n. sp. r |r | Shallow to inner neritic, also reef 
dweller 

Amaurellina plummeri n. sp. c | Middle neritic 
Natica (Naticarius) brevisulcata n. sp. c |c | Inner neritic, tidal channel 
Natica (Carinacca) moffitti n. sp. c [u | Inner neritic, tidal channel 
Polinices (Pliconacca) onustus reklawensis n. subsp. с |c | Pass to outer neritic 
Sinum taylori n. sp. c |с | Middle neritic 
Sinum moveum n. sp. u |c | Middle neritic 
Galeodea (Mambinas) turneri Gardner,1939 г | u | Intertidal to middle neritic? 
Phalium (Semicassis) reklawensis n. sp. u | u | Middle neritic to outer neritic? 
Ficopsis nucleoides n. sp. c |a | Pass to slope 
Cerithiopsis (Cerithiopsina) sp. г | Bay to inner neritic 
Amaea (Scalina) macula n. sp. u |c | Outer neritic 
Amaea (Foratiscala) texana n. sp. r | Middle to outer neritic 
Rugatiscala cooperi n. sp. r Middle to outer neritic 
Rugatiscala? sp. r Middle to outer neritic 
Melanella minutissima n. sp. r Inner to outer neritic 
Melanella cf. notata (1. Lea,1833) г |r | Inner to outer neritic 
Hexaplex eoa n. sp. r | Pass to middle neritic? 
Pterynotus (Pterynotus) cf. stenzeli Vokes,1970 r | Pass to middle neritic? 
Mitrella (Clinurella) nuttalli n. sp. г |u | Middle bay to middle neritic 
Mitrella (Clinurella) nuttalli lineata n. sp. г |с | Middle bay to middle neritic 
Metula elongatoides n. sp. г | Inner neritic 
Pseudometula gradus n. gen. n. sp.. c | Inner neritic 
Distorsio nucleoides n. sp. г |с | Beach to middle neritic 
Colwellia bilineata n. sp. r |a | Intertidal to inner neritic? 
Colwellia sp. г Intertidal to inner neritic? 
Tritiaria nodosa п. sp. а |а | Intertidal to inner neritic? 
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