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LETTER OF TRANSMITTAL

Mississippi Department of Natural Resources
Bureau of Geology

Mr. Jolly McCarty, Chairman, and
Members of the Commission
Department of Natural Resources

Commissioners:

The Bureau of Geology is pleased to transmit to you Bulletin 123, entitled ‘“‘Lower Oligocene Bivalvia of
the Vicksburg Group in Mississippi’’ by David T. Dockery, III.

This bulletin reports on the bivalves and stratigraphy of the lower Oligocene Vicksburg Group in Missis-
sippi. Fossil bivalves from seven formations are illustrated and their occurrences recorded. One hundred and
forty-four species are discussed systematically and forty-five new species are named. The photographic plates
are of excellent quality and will be a valuable aid in the comparison of the Mississippi fauna with Oligocene
fauna from locations worldwide.

Fossils of the Vicksburg Group in Mississippi are unique in being the best preserved lower Oligocene fauna
in North America. Many workers use the Mississippi Oligocene sequence as a standard for stratigraphic corre-
lation. Many of the identified new species are of small size which should enable their use in subsurface correla-
tion by the petroleum industry. This publication is the first major report on Vicksburg fauna since Conrad’s
work in 1848. Its use should contribute immensely to geologic mapping and stratigraphic correlations and
should be an important reference for professionals working in this field. Amateur collectors will also find the
bulletin useful in the identification of their fossils.

Respectfully submitted,

Alvin R. Bicker, Jr.
Director and State Geologist
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IN MISSISSIPPI

DAVID T. DOCKERY III

ABSTRACT

A study of the bivalve fauna of the lower Oligo-
cene Vicksburg Group in Mississippi showed that
numerous bivalve species range throughout the
State’s lower Oligocene sequence, although few of
these species range into the upper Eocene units below
or the upper Oligocene units above. For this reason,
together with stratigraphic evidence, the Vicksburg
Group is expanded, by the addition of the Red Bluff
and Forest Hill formations, to include all the lower
Oligocene strata in Mississippi. Formations within
the Vicksburg Group as redefined include the: (1)
Red Bluff Formation, (2) Forest Hill Formation, (3)
Mint Spring Formation, (4) Marianna Limestone, (5)
Glendon Limestone, (6) Byram Formation, and (7)
Bucatunna Formation.

One hundred forty-four bivalve species from the
Vicksburg Group are discussed systematically in this
work and are illustrated in numerous text figures and
in a series of sixty-two plates. The stratigraphic
ranges and occurrences of these species are given in a
check list. Forty-five species are described as new.
The stratigraphy and depositional systems of the
Vicksburg Group are discussed and shown to include
two regressive marine cycles and an intervening
transgressive marine cycle. Stratigraphic cross sec-
tions and photographs of localities for the Vicksburg
Group are included. Reproductions of the previously
unpublished twelve plates of Lesueur (1829) and the
three plates of Conrad (1848b) on the Vicksburg
fauna are given as appendices.

INTRODUCTION

The Vicksburg Group of lower Oligocene age is a
major stratigraphic division in the northern Gulf
Coastal Plain and is a standard section for world wide
correlations. At its type locality in Mississippi, it
consists of sand, clay, and limestone units, all of
which, at least in part, contain a marine fauna. These
units are exposed across central Mississippi in a
west/northwest to east/southeast trend from Vicks-
burg to Waynesboro (see Figure 1). The major part of
this sequence was deposited on the shallow marine
shelf of the fluctuating lower Oligocene seaway in the
northern Gulf of Mexico. To the west, in Louisiana
and Texas, the Vicksburg Group becomes less marine
with the only outcropping marine strata being the
Rosefield Formation in Catahoula Parish, Louisiana.
To the east in Alabama, Florida, and Georgia, the
Vicksburg Group becomes more calcareous and a ma-
jority of the marine fauna is poorly preserved as
molds and casts within a limestone matrix. Possibly
the best-preserved lower Oligocene marine fauna in

North America occurs within the Vicksburg Group in
Mississippi.

The purpose of this work is to provide a reference
for the following uses: (1) for the identification of
Vicksburg bivalve species, (2) for further research in
Tertiary Gulf Coastal Mollusca, and (3) for detailed
geologic mapping and stratigraphic correlations of
lower Oligocene units within Mississippi and neigh-
boring states. As the most recent monograph on the
Vicksburg fauna was that of Timothy Abbott Conrad
in 1848, much revision and additional work was need-
ed. Stratigraphic information on the Vicksburg fauna
not given by Conrad is provided in this report. Be-
cause the Vicksburg fauna is well preserved in Mis-
sissippi, this monograph will be useful for compari-
sons with Oligocene marine faunas elsewhere. It
should also prove useful to future studies of Miocene
marine faunas, as many of the Vicksburg species are
similar to species in the Alum Bluff Group in Florida.
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Louisiana University, assisted in the identification of
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parative Zoology, Harvard University, helped in the
generic placement of Jouannetia (Pholadopsis) tri-
quetra (Conrad). Text figures were drawn by Randall
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ed in this work were collected by Frederic F. Mellen,
Andrew W. Rees, John E. Robinson, William Davi-
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lege. The index is by Michele Morphis.



10

MISSISSIPPI

BUREAU OF GEOLOGY

0

LEGEND
= — —_
- ,f, | -—
Albemarlo 7| |
Outerop of ihe Red Bluft Formotion, Forest Hill jumy \\ **| 7 [ SA EN JA
Formation, g Group, Chi Li \\\’/1’ | \ : ap9%
[ H Fi tion . T N
ond Poynes Hommock Formation \ 7 \‘.\- ) ;‘w ¥
= N, T
'\ (2 )
Lake By A
i

- S SRR Y

Y (\3 &

Y Rolltng Bk

gy

,,‘;/

Lake &
Preridence /

&

Vi
SCALE
N o 0 20 mies
5 S 10 20 30 kilomaters
,~"XC
1
(4 o
R U
St. Joseph
i
N
Vsirent
i
x
=
‘H»vn!-‘
i ve
- 4 el —_
/f K Brookhh ‘ 14
puissrey rockhaven | Monticello )
i LAWRENG
X
) ‘_
Lo
T PN
] 1
I
\ NI
| -
| ; 0
[ \ i
XN LT !
ylertown &y i
' .
2 !
/ LN | |
] !
PR | -t e

Figure 1 — Oligocene localities and outcrop belt in Mississippi and location of cross sections.



11

LOWER OLIGOCENE BIVALVIA OF THE VICKSBURG GROUP

Tayldgsville

= o




"SSIJUNO0D 33008 0] UALBA\ WOY Jjeq
doxxno ey mou sdnoid (susdoBy () semof) 3mqgsHOIA pue (susdod iaddn) uosyosp oY) Surmoys )-g pus g-y SUOIINS §80I) — 7 amnBi]

1
1
P
1
[N
[N
)
1
T
]
1
T
i1
i
"
i
'
i
YRE
1
N
\ .
{2 s oo
[
|
]
)
1
|
1
|
)
1
|
1
1
1
i
!I
1
I
1
)
)
1
1
1
1
1
1
1
1
1
1
s
1
|
1
1
1
1
|
]
1
|
'
1
'
]
1
)
1
1
'
i
1
\
1
)
1
1
|
1
|
'
1
]
I
1
|
|
1
]
]
1
1
|
)
|
1
]
1
-
I
|
|
|
|
1
ey  wetvIer

MISSISSIPPI BUREAU OF GEOLOGY

12

" LY A
= — — SN UUUUSSESEIRUR —
— “ =
&% m w TSP ey ! W H
= —— 0 S
~ 5 2 pu. ¥ r ] -3}
~ =3 " ” ~—— s b g
or L} - oo -
g
2 a3 BIWRY ‘3§ *Kb+010 G w :::::: ot -m
03 UpUoY ‘I9-NP-02 'I0E wete 1003 AN 10 3,000 °8.9 3 u{nuey ‘3Z-Hp-g) 0% . [ .
iewo) MS 10 N,009° 3,04 . . . ey 0-463 0N 103 MM D 5,0011° 2,000 it v I .!»_,.". h.u “ﬁmn wm“
(oabiman Y 3 ) MO V-2G2Z oM 3 Moy "3 -Kb-02 0% ‘09 134 OINOS T21-M oioq e 63 Mxvey ‘3)-Np -93 20§ .:..o.a..s.u..i_.v.c_: ceion
00 13¢ OHOS ¥AN VAN " 03 134 VIIONOYR wwed 3N 10 $,006 ' M ,008 ‘03 U0 und INL
< Snmn Wm ol $01-u o
03 2NANIE TV2M NIive 00 ONITHN AZAMAS °
2 L] ]

bm
h
|
:

- LY -
€ - - —l—
. = ™ L1l M " £ H
oo L = hM..H k) WY~} %Uﬁ@l 1
Eh] ——n ) 2
] = e - M
f 3 ) -
SO 1 I
] = l‘..\“l 3
- Uy LI E 2
‘) IPUIY  ME-NG - 219G "8 WP ‘ME-NG-Q 0§ «<
[ . 30| 2 40w MM JO 3,008 ° §,000 #est) 2610 62 ' N,002 eee ¢ . .-.. ;..4
Yo e weet 0D SPUIH ' MI-KG-1Z'IS (10004 HOPID GZON) epUIN L3iem (WO LON) TRUH eI [ . 0, v+ 35- ot 0 e S 1....!m.
e et U250 s s mi-Wg-tgaes  P9IN10R,0061°S,08 05 U0 3wnd INs 00U Tl L ewedds o Koot 'a 008 e e A i
‘ " K h e L J
03 U0 2404 2INL e .".C—v& “MD.““ N 08 ‘00 WO Fund ML ‘0D 134 OINOS 03 hu“ OO I&hﬂ-“ l...O"-ﬂd ‘.ﬂb’g
e 03 W0 7und M1 » < ©2 124 Owtos
t 1
D v



13

LOWER OLIGOCENE BIVALVIA OF THE VICKSBURG GROUP

*£yuno) suskep ur (euedo3fQ Iaddn) suoryBuLIO} JoowrwBY saUAB] pUe ABYMESBIOIY) 94} PUB S913UNOI SUABAA 0) 1900G WI0] 3[eq
doaxmno ay3 resu sdnotd (susoco3nQ I9mo]) 3mqsHoIA pum (eusdoq teddn) uosioup ayy Sumoys - pue (J-)) SUOIIIES 86017 — ¢ amBt




14 MISSISSIPPI BUREAU OF GEOLOGY

PREVIOUS WORK

The lower Oligocene fossils of Mississippi were
first studied in 1828 by the French naturalist Charles
Alexander Lesueur while en route to New Orleans on
a flatboat from the settlement of New Harmony, In-
diana. During a stopover of several days at Walnut
Hills, now Vicksburg, Mississippi, he noticed the fos-
siliferous beds of the Vicksburg Group at the base of
the bluffs along the east bank of the Mississippi
River. Lesueur collected a large number of fossils
from these beds, some of which he illustrated in a
series of twelve plates. Lesueur’s plates and his ac-
companying manuscript were never published. These
plates, dated 1829, are shown in Appendix II.

Timothy Abbott Conrad traveled to Vicksburg
in the spring of 1844 for the purpose of collecting
from the beds which Lesueur had visited earlier. In
1847, he described one hundred five new species from
that locality in the Proceedings of the Philadelphia
Academy of Natural Sciences. Three plates illustrat-
ing these species were published in the Academy’s
Journal in 1848 and are reproduced here in Appendix
I. Conrad correctly correlated the Vicksburg beds
with the ‘“white limestone’’ (Marianna and Glendon
limestones) of St. Stephens and the upper bluff along
the Alabama River at Claiborne, Alabama. He also
noted similarities between the Vicksburg fossils and
those from certain Eocene and Miocene deposits.
Based on these observations he placed the Vicksburg
beds as intermediate between the Claiborne Eocene
and the Miocene and assigned their age as upper Eo-
cene. Later, in 1856, after studying the fossiliferous
beds at Jackson, Mississippi, he recognized the Clai-
borne, Jackson, and Vicksburg as formal strati-
graphic units within the Gulf Coast Eocene and
placed them in their proper sequence. Conrad’s
astute observations and stratigraphic correlations
are contrasted by those of Meyer (1885) who made a
futile attempt to reverse Conrad’s stratigraphic se-
quence.

Hilgard (1860) in his ‘‘Report on the Geology

and Agriculture of the State of Mississippi” accu-
rately mapped the outcrop of the Vicksburg Group
across central Mississippi. In this work he also noted
the fossiliferous beds (Red Bluff Formation) that
overlie the clays of the Jackson Group near Red Bluff
Station in Wayne County, Mississippi. Hilgard
recognized these beds as intervening between the
Jackson and Vicksburg groups and stated that the
fauna seemed to approach more nearly that of the
Vicksburg Group. In his geological map of Mississip-
pi, Hilgard placed Red Bluff Station within the
Vicksburg outcrop belt. Several new species from the
Red Bluff beds were later described by Meyer (1886,
1887), Aldrich (1903), and Casey (1903).

Divisions within the Vicksburg Group in Missis-
sippi were given by Casey (1903), who, in his descrip-
tion of new species, recognized a Lower and Upper
Vicksburg. Cooke (1918) correlated the Vicksburg
limestones in Mississippi with the Glendon and Mari-
anna limestones of Alabama and Florida. Cooke also
defined and named Casey’s Lower and Upper Vicks-
burg divisions. He named the fossiliferous sand of the
Lower Vicksburg the Mint Spring Calcareous Marl
Member of the Marianna Limestone and gave its
stratigraphic position as being between the Forest
Hill Sand (below) and the Glendon Limestone
(above). The fossiliferous sand of the Upper Vicks-
burg was named the Byram Calcareous Marl. Cooke
believed the Byram to be in part a facies of the Glen-
don Limestone and gave its stratigraphic interval as
being above the Marianna Limestone and below the
Catahoula Sand. Today the Byram is restricted to the
fossiliferous sand above the Glendon Limestone.

Blanpied (1934) described a sequence of bentoni-
tic clays and cross-bedded sands in Wayne County,
Mississippi, which he named the Bucatunna Member
of the Catahoula Group. Today the Bucatunna For-
mation is recognized as the upper unit of the Vicks-
burg Group.

STRATIGRAPHY

The Vicksburg Group in Mississippi is consider-
ed herein to contain seven formations: (1) Red Bluff
Formation, (2) Forest Hill Formation, (3) Mint
Spring Formation, (4) Marianna Limestone, (5) Glen-
don Limestone, (6) Byram Formation, and (7) Buca-
tunna Formation. These units may be grouped into
an initial regressive sequence containing the Red
Bluff and Forest Hill formations, a transgressive se-
quence containing the Mint Spring Formation and
Marianna Limestone, and a final regressive sequence
containing the Glendon Limestone, Byram Forma-
tion, and Bucatunna Formation. A correlation of
Vicksburg units is given in Figures 2 and 3. Wells

used in these correlations are located near the outcrop
belt and show a complete section through the Vicks-
burg Group. Most wells also include a complete sec-
tion of the underlying Jackson Group so that com-
parisons in thickness and facies changes can be made
between the Jackson and Vicksburg sediments.

The Red Bluff — Forest Hill Regressive Sequence

The Red Bluff Formation as exposed in Clarke
and Wayne counties, Mississippi, consists of fossili-
ferous, dark gray, silty clay with zones of ironstone
concretions in the lower part. These sediments dis-
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Figure 4 -- Type locality of the Red Bluff Formation (MGS locality 37) on bluff on the east and southeast side of a horse-shoe bend in the
Chickasawhay River in the N/2, SE/4, NE/4, Section 16, T.10 N., R.7 W., Wayne County, Mississippi. Arrow indicates the contact of the
Shubuta Clay Member of the Yazoo Formation (upper Eocene) and the Red Bluff Formation (lower Oligocene). The dark basal zone of the

Red Bluff Formation is the most fossiliferous horizon at this locality.

Figure 5 — Contact of the Shubuta Clay Member of the Yazoo
Formation and the Red Bluff Formation at MGS locality 34 along
the west bank of the Chickasawhay River in the E/2, NE/4,
NW/4, NW/4, Section 28, T. 10 N., R. 7 W., Wayne County, Mis-
sissippi. Quarter indicates the contact.

Figure 6 — Contact of the Shubuta Clay Member of the Yazoo
Formation and the Red Bluff Formation at MGS locality 39 on the
south bank of the Chickasawhay River southwest of Hiwannee in
the NE/4, SE/4, NE/4, SE/4, Section 28, T. 10 N., R. 7 W.,
Wayne County, Mississippi. Ironstone concretions from the Red
Bluff Formation lie in the foreground. Arrow indicates the con-
tact.
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Figure 7 — Contact of the Red Bluff and Forest Hill formations at
MGS locality 73 on the west bank of the Chickasawhay River in
the NW/4, NW/4, NE/4, SE/4, Section 9, T.9N.,R. 7TW., Wayne
County, Mississippi. Here the marine shelf and prodelta silty clay
of the Red Bluff Formation is overlain by the distal delta front
bedded silts and sands of the Forest Hill Formation. Arrow indi-
cates the contact.

conformably overlie the blue-gray, blocky, marine
clay of the Shubuta Clay Member of the Yazoo For-
mation (Figures 5 and 6) and were deposited in shal-
low marine shelf, prodelta, and marginal delta bay
environments. Along the Chickasawhay River in
Wayne County, the lower portion of the Red Bluff
Formation is very fossiliferous. Well-preserved fossils
in this basal zone occur in abundance in narrow, glau-
conitic, sand lenses within the clay. Dominating the
fauna of these lenses are the coral Balanophyllia, the
scaphopod Dentalium, and the bivalve Astarte. Oto-
liths are also common in the lenses. This fauna seems
to have been transported and deposited during times
of high current energy. At the top of the fossiliferous
zone is a bed dominated by the bivalve Corbula. Bi-
valves within this bed commonly have articulated
valves and probably represent the population that
once lived within these sediments (biocoenosis). Ir-
regular ironstone concretions occur along fossilifer-
ous zones in the lower Red Bluff Formation (Figure 6)
and show up on electric logs as one or two “kicks” on
the resistivity curve at the base of the formation.
These ‘“‘kicks’ are shown in well numbers 25-30 in
section D-E of Figure 3.

The Red Bluff Formation grades upward into the
deltaic, silty clays and sands of the Forest Hill For-
mation. As the Forest Hill Formation consists largely
of thinly-bedded, silty clays in Clarke and Wayne
counties, the Red Bluff — Forest Hill contact is diffi-
cult to determine on electric logs. This contact was

Figure 8 — Sand lens in the base of the Forest Hill Formation at
MGS locality 73 as indicated by machete.

observed at locality 73 along the Chickasawhay River
(Figures 7 and 8) where a small stream had cut
through the thinly-bedded, silty clay of the Forest
Hill Formation and formed a bench on the more resis-
tant and massive clays of the Red Bluff Formation.

The Red Bluff Formation pinches out to the west
as it grades into the basal fluvial and deltaic sedi-
ments of the Forest Hill Formation. A core taken
from the Forest Hill type locality in central Missis-
sippi (Mississippi Bureau of Geology Core C-549)
shows the dark gray, lignitic, basal clay of the Forest
Hill Formation to be in sharp contact with the
blocky, blue-gray, marine clay of the Yazoo Forma-
tion. At this location the top of the Yazoo clay con-
tains benthic and planktonic foraminifers as well as
lignitized roots which extend downward from the
Forest Hill Formation. The Yazoo — Forest Hill con-
tact has an irregular surface due to channeling of
Forest Hill stream systems.

The upper part of the Forest Hill Formation con-
sists of estuarine clays and sands (Figure 15), which
locally contain a marine fauna (Figure 9). In Wayne
County at localities 75a and 88a, numerous, well-pre-
served fossils were collected from sand lenses in this
interval. Also present in this interval are leaf fossils,
which occur along bedding planes in the clay. These
estuarine and marine sediments are the initial stage
in the marine transgression of the Mint Spring sea-
way.
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Figure 9 — Fossiliferous sand lens in the upper part of the Forest Figure 10 — Shell gravels at the base of the Mint Spring Forma-
Hill Formation at MGS locality 107 on the east bank of the Mis- tion at MGS locality 107. The shells consist largely of Callista
sissippi River at Vicksburg north of the I-20 bridge in Section 32 (Callista) sobrina (Conrad). A dark gray clay clast is at the upper
and the south part of Section 31, T. 16 N., R. 3 E., Warren County, right of the rock hammer.

Mississippi. Picture was taken during low river level. Rock ham-

mer indicates position of the fossiliferous sand.

Figure 11 — Contact of the Marianna and Glendon limestones at Figure 12 — Echinoids [Clypeaster rogersi (Morton)] occurring on
MGS locality 107. Geologist James May is holding a rock hammer the Marianna — Glendon contact surface at locality 107.

against the bottom ledge of the Glendon Limestone. Arrow also

indicates the contact.
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Figure 13 — Type locality of the Mint Spring Formation at water-
fall on Mint Spring Bayou (MGS locality 108) in the NW /4, SE/4,
Section 12, T. 16 N., R. 4 E., Warren County, Mississippi. The
lower arrow indicates the Mint Spring — Marianna contact, and
the upper arrow indicates the Marianna — Glendon contact.

The initial Lower Oligocene depositional systems
in Mississippi include the fluvial and deltaic systems
of the Forest Hill Formation and the marine shelf and
delta margin systems of the Red Bluff Formation.
Forest Hill deltas prograded south and southeast-
ward across western and central Mississippi above
the eroded surface of the Jackson Group. Log jams in
fluvial channels that fed these deltas formed the Mis-
sissippi Petrified Forest at Flora, Mississippi. Fring-
ing the Forest Hill deltas to the south and east were
the Red Bluff delta margin and shelf systems. The
fine-grained sediments in these environments were
derived from prodelta muds of the Forest Hill deltas.
The lenticular nature of fossiliferous zones in the Red
Bluff Formation is probably due to changes in water
turbidity as a result of seasonal variation of deltaic
sediment output and of variation in the proximity of
the deltas due to abandonment and progradation.

Continued eastward progradation of Forest Hill
deltas eventually covered the Red Bluff delta margin
and shelf environments with prodelta, delta front,
and delta plain sediments. Forest Hill channel sand
facies were best developed in western and central
Mississippi. Channel sands have a sporadic occur-
rence in eastern Mississippi as is shown by a compar-
ison of well numbers 24 and 25 on section D-E, Figure
3.

After abandonment of the Forest Hill delta sys-
tems, estuarine environments formed above the For-
est Hill delta plains. Marine invertebrates were prob-
ably carried into these estuaries by storm currents.

Figure 14 — Forest Hill Formation, Mint Spring Formation, and
weathered Marianna Limestone at MGS locality 99 in the SE/4,
SE/4, SW/4, NW/4, Section 22, T. 4 N., R. 1 E., Rankin County,
Mississippi. Geologist Dave Easom points to the Forest Hill —
Mint Spring contact. Arrow indicates the Mint Spring — Mari-
anna contact.

The Mint Spring — Marianna
Transgressive Sequence

The Mint Spring Formation consists of fossili-
ferous sands that lie disconformably above the estua-
rine clays and sands of the Forest Hill Formation.
This contact is characterized by shell gravels that are
largely comprised of the bivalve Callista (Figure 10),
by lithified clay clasts bored by the bivalve Jouanne-
tia (Figure 18), and by shark and ray teeth. Lithified
clay clasts are especially common at the base of the
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Figure 156 — Sands and clays in the upper Forest Hill Formation Figure 16 — Forest Hill Formation, Mint Spring Formation,

at MGS locality 74 on the southwest bank of the Chickasawhay Marianna Limestone, and terrace sand at MGS locality 74.

River in the center of the north line of the NW/4, SE/4, Section Machete indicates the Forest Hill — Mint Spring contact. The

22, T.9N.,R.7W., Wayne County, Mississippi. lower arrow indicates the Mint Spring — Marianna contact at the
base of a hard white limestone unit. The upper arrow indicates the
Marianna — terrace sand contact.

Figure 17 — Clay clast cobbles in the base of the Mint Spring For- Figure 18 — Clay clasts in the Mint Spring Formation at locality
mation at locality 74. Cobbles are exposed on an overturned block 74 bored by the bivalve Jouannetia.
of limestone.
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Figure 19 — Forest Hill Formation, Mint Spring Formation, and
Marianna Limestone along Hortons Mill Creek at MGS locality
117 near the Highway 45 bridge in the SW/4, Section 13, T. 9 N.,
R. 7 W., Wayne County, Mississippi. The lower arrow indicates
the Forest Hill — Mint Spring contact, and the upper arrow indi-
cates the Mint Spring — Marianna contact.

Mint Spring Formation along the Chickasawhay
River in Wayne County (Figures 16-18). Here clay
clasts are numerous enough to have produced a cob-
ble bottom on the Mint Spring sea floor. These clasts
formed a hard substrate utilized by a variety of en-
crusting organisms.

The sands of the Mint Spring Formation are
moderately clean and often show cross-bedding.
These sands indicate a near-shore shelf environment
and have a macrofauna dominated by bivalves. This
marine sand facies has well-preserved fossils at the
type locality at Mint Spring Bayou (Figure 13), at lo-
calities 99-101 in Rankin County (Figure 14), and at
localities 89-90 in Smith County. In Wayne County at
localities 74b, 75b, and 117b (Figure 19), the Mint
Spring Formation is only one to two feet in thickness,
is very calcareous, and is slightly indurated.

The Mint Spring Formation grades upward into
the more calcareous sediments of the Marianna
Limestone. Above the Mint Spring — Marianna con-
tact, aragonitic shells generally have been leached
leaving only the molds. The Marianna Limestone is

only about two feet thick at Vicksburg, Mississippi,
(Figures 11, 13) and thickens eastward to forty-seven
feet in Wayne County. In the latter area it is a soft
limestone (lime mudstone and wackestone) with hard
ledges in the lower part. In central and eastern Mis-
sissippi it contains significant beds of calcareous
sand.

The Mint Spring — Marianna transgressive se-
quence began with the subsidence of Forest Hill delta
systems. As the northern Gulf waters transgressed
inland over the delta plain and estuarine environ-
ments, the Mint Spring Formation was deposited as a
destructional shelf sand in the near-shore environ-
ments. Carbonates of the Marianna Limestone were
deposited above this sand in the deeper waters of an
offshore carbonate shelf.

The Glendon — Byram — Bucatunna
Regressive Sequence

The Glendon Limestone consists of hard, ledge-
forming limestones (calcarenites) and some interven-
ing sands and clays, and disconformably overlies the
softer Marianna Limestone (Figures 11-12). Some
major constituents of the coarse-grained Glendon
limestones include the foraminifers Nummulites and
Lepidocyclina. The bivalve Pecten is locally abun-
dant. Resistant ledges in the Glendon Limestone pro-
duce prominent “‘kicks” on electric log resistivity
curves as shown in Figures 2 and 3.

Conformably overlying the Glendon Limestone
are the fossiliferous, clayey sands of the Byram For-
mation. Fossils present in these sands are well pre-
served at Vicksburg, along the Big Black River at
Edwards (Figures 22-24), and along West Tallahala
Creek in Smith County. Although bivalves dominate
the Byram macrofauna, gastropods are abundant, es-
pecially turrids. The Byram Formation has an un-
usual calcareous facies at the Marquette Cement
Mifg. Co. quarry at Brandon, Mississippi (Figures 25-
26). Here the Byram consists largely of calcium car-
bonate and fossils are poorly preserved.

The Bucatunna Formation consists of thin-bed-
ded, mineral-rich, dark brown clay with some sand
units. Clays from the Bucatunna are mined in Smith
County for mineral water production and as a mineral
additive for cattle feed. The Bucatunna Formation
conformably overlies the Byram Formation except in
eastern Mississippi where a fluvial sand facies, the
Waynesboro Sand Lentil, is present. Locally in
Wayne County fluvial channels of the Waynesboro
Sand Lentil cut through the Byram Formation and
Glendon Limestone into the Marianna Limestone.
The Bucatunna Formation is generally nonfossilifer-
ous but locally contains some marine invertebrate
fossils.

The Glendon — Byram — Bucatunna regressive
sequence began with a shallowing of the Marianna
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Figure 20 — Type locality of the Byram Formation (MGS locality
102) along the west bank of the Pearl River below the swinging
bridge at Byram in the NW/4, SW/4, NW/4, Section 19, T. 4 N.,
R. 1 E., Hinds County, Mississippi.

carbonate shelf and deposition of the coarser grained
Glendon Limestone in a shallower, higher energy,
shelf environment. As the northern Gulf waters re-
gressed, the terrigenous clastic, near-shore, shelf sed-
iments of the Byram Formation were deposited on
the Glendon carbonate shelf. With continued regres-
sion, the mineral-rich lagoonal clays of the Bucatunna
Formation were deposited on the Byram shelf sedi-
ments. During the maximum regression of the
northern Gulf waters, fluvial systems of the Waynes-
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Figure 21 — Limestone unit in the Byram Formation at its type
locality (MGS locality 102).

boro Sand Lentil in Wayne County cut through por-
tions of the earlier Vicksburg marine sequence.

At the close of Vicksburg time, another marine
transgression occurred, resulting in deposition of the
upper Oligocene Chickasawhay and Paynes Ham-
mock formations. This transgression extended only
into eastern Mississippi, with its apparent farthest
westward extension along the outcrop belt to include
an oyster reef in Smith County (Figures 27-28).

THE VICKSBURG BIVALVE FAUNA

This work records 144 bivalve species in the
Vicksburg Group. However, 6 of these are either un-
certain as to their identity or were not found in the
collection of the Mississippi Bureau of Geology. The
check list in Table I indicates the number of valves
for each species that were collected from the various
Mississippi Geological Survey (MGS) localities. The
extensive collections of the U. S. National Museum
are not included in this list although several speci-
mens from these collections are figured in the plates.
If one hundred or more valves of a species were col-
lected at a locality, it is listed under that locality as A
for abundant.

The Vicksburg Group has few species in common
with either the Jackson Group below or the Chicka-
sawhay and Paynes Hammock formations above. Yet
the formations which comprise this group have num-
erous species in common with each other. The faunal

similarities of the Red Bluff and Forest Hill forma-
tions with other Vicksburg units and their dissimilar-
ities from the Jackson fauna are the reason that, in
this work, these formations are included in the Vicks-
burg Group.

The Red Bluff Formation contains 44 bivalve
species of which 22 continue into the Byram Forma-
tion, 7 extend only into the Mint Spring Formation, 2
extend only into the Forest Hill Formation, and 13
are restricted to the Red Bluff Formation. Collections
from the Forest Hill Formation contain 41 bivalve
species of which 23 are first occurrences. Of these 23,
11 extend into the Byram Formation, one extends on-
ly into the Glendon Limestone, 8 extend only into the
Mint Spring Formation, and 3 are restricted to the
Forest Hill Formation. Collections from the Mint
Spring Formation contain 94 bivalve species of which
51 are first occurrences. Of these 51, 28 extend into
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Figure 22 — Byram Formation along the east bank of the Big Figure 23 — Fossils weathering from a sand unit in the Byram
Black River at MGS locality 106 near Edwards in the NE /4, Sec- Formation at MGS locality 106. This sand unit is rich in bivalves.
tion 29, T.6 N., R. 4 W_, Hinds County, Mississippi.

Figure 24 — Byram Formation on the Big Black River near Edwards showing three resistant sand units and softer, intervening, clayey
sand units. Mary Dockery is standing on the lower sand unit (illustrated in Figure 23), which is rich in bivalves.
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Figure 25 — Glendon Limestone, Byram Formation, and Buca-
tunna Formation at the Marquette Cement Mfg. Co. quarry near
Brandon (MGS locality 98) in the central and northeast part of
Section 19, T. 5 N., R. 3 E., Rankin County, Mississippi. Lower
arrow indicates the Glendon — Byram contact, and the upper ar-
row indicates the Byram — Bucatunna contact.

the Byram Formation, 3 extend only into the Mari-
anna Limestone, and 20 are restricted to the Mint
Spring Formation. Only 5 species were collected from
the Marianna Limestone, of which one is restricted to
that formation. Collections from the Glendon Lime-
stone contain 7 species of which 3 are first occur-
rences. Of these 3, one extends into the Byram For-
mation, and 2 are restricted to the Glendon. Many bi-
valves observed as molds in the Marianna and Glen-
don limestones are not included in the numbers given
above as no positive determination was made as to
their species identity. Collections from the Byram
Formation contain 78 species of which 16 are first oc-
currences.

The bivalve fauna of the Red Bluff Formation is
dominated by Corbula (Vokesula) rufaripa n. sp. and
Astarte triangulata Meyer. Other species that are
abundant at various Red Bluff localities include
Yoldia clydoniona n. sp., Scapharca (Scapharca) invi-
diosa (Casey), Dimya rufaripa H. E. Vokes, Myrtea
(Myrtea) scopularis Casey, and Corbula (Caryocor-
bula) engonata Conrad. All of the previously men-
tioned genera, with the exception of Dimya, have liv-
ing species that are burrowers common in shallow
marine waters. Dimya lives above the sediment sur-
face attached to shells or other hard objects and often
occurs in deep waters. The low diversity of bivalve
species in the Red Bluff Formation is largely a result
of muddy bottom conditions, as many bivalves prefer
a slightly sandy bottom. The muddy sediments of the

Figure 26 — Cave in the lower Byram Formation at the Marquette
Cement Mfg. Co. quarry near Brandon. Cave is to the right of
Bureau geologist Michael B. E. Bograd.

shallow Red Bluff marine shelf, prodelta, and delta
margin environments favored near-shore, shallow-
burrowing species.

Species that are abundant in the Forest Hill For-
mation include Scapharca (Scapharca) delicatula
(Casey) and Evilia exterolaevis n. sp. Both of these
genera have living species common in near-shore,
shallow, marine environments. As the fossiliferous
sands of the upper Forest Hill Formation are inter-
bedded with clays bearing carbonized, fossil leaves, it
is probable that these sands were transported from a
shallow marine shelf into estuarine environments.
This would explain the low diversity of the Forest
Hill bivalve fauna.

The Mint Spring Formation contains the most
diverse bivalve fauna within the Vicksburg Group.
Also, the ratio of bivalves to gastropods is the largest
seen in the Mississippi Bureau of Geology collections
from the Vicksburg formations. Especially noticeable
are the abundance and diversity of the Lucinidae,
Cardiidae, and Veneridae, all of which commonly pre-
fer a shallow water, sandy environment. The relative-
ly clean sands of the transgressive, Mint Spring,
marine, destructional shelf environment were ideal
for many bivalve species. The bivalve Donax funerata
Conrad is abundant at Mint Spring locality 110 and
indicates a shoreline environment.

Few species were collected from the Marianna
and Glendon limestones. This is largely due to the
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Chiamys (Lyropecten) menthilantis Glawe 1]s Ala ' a
Pecien (Pecten) perplanus Morlon ] IR ER KRR BT
Prcten (Pecten) poulsani Morton EIEED 1u|ala s 1 aflalala
Pecten (Pecten) byramensis Gardner ala|alalafofalalaflalifnfaa
Pecten sp.
Plcatula vanplcata no 8. 2 1 ™ L]
Spondylus (Spondylus) dumosus (Mortan | 9 3|a|mn
Spandylus (Spondylus) ip. 1
Spondylus (Spondylus) granulocostatus A 4.
Spondylus (Spondylus) liliaris Dall 111]2)2 1 2 1 1
Dimya rutanps H. €. Vokes awlaja A
Amonia microstriatan sp. 1 2 (12|
Limaria (Limaria) staminea (Conrad) 2| 1
Limara 5p. 1
Crassostrea sp.
Ostrea paronss Lesveur 3 1° T (2] L ARS 2 |(wj0|a 1 3% 1 10| A
Oatreasp. . 1] A i 2 afe
Lopha (Lopha) ricksburgensis (Conrad) 2 alafrfae| Jua|a]ajnf A E] B 5 7 i|n
Lucing (Lucina) limbrigaliium n. 55 | 16 1 4
Lucing (Callucing) choctavensis Meyer ELARH 2 2
Lucina (Parvilucina) posteccurta n. 3p. 2 Ll Alw0 e E BRE
Lucina1p 1
Lucina (Cavilinga) imbricolameila f. 3p. 2far | || a5
Lucina (Cavilinga) triloBa n. 3p 3 2 1
Lucina (Lucinisca) vansculpla n ap. | 1|13 n 1 A 3 E
Myriea (Myriea) scopulans Casey A Als|v]|ar]a2
Myriea (Myriea) wickaburgensia Casey NEH as(sa |3 |afa 0 1
Anodontia (Andontia) mississippiensis (Conrad) 1 2| AA 1
Divariceila (Divalings) subrigauliiana {Meyer) 2|6 |3
Diplodonta (Dipledonta) ebufnea (Conrad) 11 als 1nfa 12 6 1
Diplodonta (Diplogonta) elatian sp. 4 2
Felanieila (Felaniella) compactan sp 1
Timothynus turgids (Conrad) 1 1 2 ) | ] 1 z
Chama [Chama) pappiiaderman. 1p. 2 EE
Chamasp 1
Chama (Pailopus) mississppeensin Conrad 55 I3 |m]|s z 1 H
Barnia lallahalaensis n 35 | 1 1 1
Sportella ablonga (Conrad) 2| 0|2 ) s e
Carditelta aldrichi (Casey) " 1

Table 1 — Check list of occurrences of bivalve species in the Vicksburg Group in Mississippi. The number of valves in the Mississippi
Bureau of Geology collection for each species is given under the respective locality number. If more than 99 valves of a species were col-
lected at a locality, an A for abundant is given below that locality number.
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Red Blutt Frn. :':m M Soring £, oromna Glendon Byram Fm.
Fen. L. L.
HHARAOABHHBHOBHHEHEHEE JUEUHBBRHEHHEEE
1 3|33 2 2 3 e »
Asterte trianguista Meyer AlA|Aj|B[A| 2 2|2 Al N
Astarta menthitonis 8. 60. 3 12[a| 1Al 1 sofleft]
Astarte plarilomets . op. nls N
" s[alz]s|1]|o]w]|a
e, KB 1
Crasastelta {Crasasiells) Sraecuipta n. 89, "4 1
Crassinelie varisbile n. 3p. L] 4 n|s 2 ”|A A
Telidorakts intertacinie . 39 ?
Agnocardia glebosum {Conrad) 1 EAERER R 1 st 4 1 1
Trachycardium eversum (Conrad) ol 2|2 1 "
Trachycardium planicostsle n. 9. “In|n ’
. £ 3l
(Mayer) 1 DI E
2 B AlA 1® " 2{w|s]s ©
LOOvicHrdiuam Wloriamm n. 69. DEEIE [
Dinocardium vicksburgenss (Conrad) %2 3 '
Spisuta insequilateratis (Meyer) | 1|25 ? |«
Spteute Ranersts (Conead) 1|2 .
Soinds s0. 2
1] 1 10| e
Erville exteroleevie n. 15, Al ‘|1 0|7 s
Ervifia lameiovzterts 8. 8p. Afuli|af2
Tettina bntea (Conrad) 1 2 () 3 3 2
Teitina subprotezta n. sp. nla si(st|1[a]a IAKA K
Tetins vicksburgensis Conrad 1 M| 2|06 ) 1
Tetiina serica Conrad s
Tekina perovats Conesd
Oonaz funerals Conrad " 2 te] 3la
Donexsp.?
Gart {Gart) popyria (Conrad) ) s
Qarl mississioplenais (Conrad)
Semele misalssiopiensia (Conrad) 1|1 . » 1
Semele stamines (Conras) 2 3|s 2
Adrs pectonoas {Conrad) 3|s|v]|d ”
Semelina pitsbryi (Cosey) 3 12 "in A 1 112(
Solecurtue vicksdurgensis Aldrich 1 3
Kekieila nitaripa n. 5. n L 3|3
2
Ventricotaria ucuttans (Datl) 2 sfs]e 2 1
oo A 3 1
Pitar (Lameliiconcha) bitatiise (Conrad) ol 3 2|
Pitar (Lameliiconcha) protens . . ) 1 nie 2
Priat {LameKiconche) megacostate n. ep. wl 2 DK
Piiar (Lamekiconcha) caicanes (Dsil) afr|s 1 »
Pitar (Lamekiconcha) siticifiuvie (Oalt)
Plac (LameWiconcha) selactionmis (Convad) 2 1«
Priar (Lameticonchs) perbrevie (Conrsd) .
Priar slarichi n. 99 w(ofs|[r]|s]a|n LR ET) afe
Cafteta (Caltsta) sobring (Conead) 1 2(1 4| Blala 21Als "0 Alad|a 3| A
Caillels (Calliats) goniopisthue n. sp. 2 8ls
‘Chione (Chione) craspedonta DeN . 113 1|y LAR!
Chione (Chione) pertesvislonis . 3. 2 1 "
Chione (Chione) bainbridgensis Dail . ? 1
Crione (Lirophors) vickons el ' afla|rfz]s nja
Crameiea mississippienais (Conres) 4aj20|2|8|a "
Corbuts (Caryocorouta) engoneta Conrad . Als|v]asf s Bk aln 1. wlals DK 2
Cortule (Varicorbula) lequeats Casey wialiala a2 softefsa]a
Corbuls (Vokesula) cutanpa . sp. A Alafalalafo]e 10
Tiza aiws (Conrad) 1 Alr |7 20 A FY
Tuasp. 1
Spheniopens messesippienais (Meyer) 4 3 1 )
Panopes {Panopes) oblongets Conrad ' L 1 2 1]e)2 2|2
C 1 1 Ala 1 a )
Tereco sp. 2 2
Photadomys sp. 4
Pertploma macnei a. ep. ' .
Thracia (Theacis) ricksdurgions (Datl) 1 2
Cuspndena (Tropdomya?) sp. A
Peciodon intastnats (Conrad) . s 3|2
Verticordia (Verncorcus) detans Aldrich “© » . [ BE w|a s oo faf:
Halirts (Maiirts) quadranguierns {Aldrich) bl s ?
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Figure 27 — Oyster ‘‘reef’ (possibly equivalent to the Paynes
Hammock Formation) containing the large oyster Crassostrea
blanpiedi in stream bed (MGS locality 96) in the NE/4, NW/4,
NE/4, NW/4, Section 4, T. 1 N., R. 9 E., Smith County, Missis-
sippi. Picture is by Edwin E. Luper.
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dissolution of aragonitic shells from the carbonate
matrix. The calcitic pectens and oysters, which are
preserved in these limestones, indicate a moderate to
shallow water depth.

The Byram Formation is second to the Mint
Spring Formation in the diversity of bivalve species.
Locally within this formation the bivalve fauna is
dominated by a few opportunistic species. At locality
122c north of Vicksburg a zone within the formation
contains an abundance of Scapharca (Scapharca)
lesueuri Dall with few other species occurring. Fluc-
tuating environments on the regressive Byram
marine shelf produced near-shore, possibly brackish
water, conditions in which this arcid species flourish-
ed. At locality 106 (Figures 22-24) Callista (Callista)

Figure 28 — Oyster “reef'’ in Smith County stream bed (MGS lo-
cality 96).

sobrina (Conrad) and Crassatella (Crassatella) mis-
sissippiensis Conrad were abundant in sandy layers
of the Byram Formation. These species are character-
istic of a near-shore, marine shelf environment. The
greatest bivalve species diversity within the Byram
Formation is at locality 93 in Smith County. This
large diversity indicates a more offshore shelf en-
vironment.

Species from the Bucatunna Formation were not
included in the check list in Table I, as the formation
is sparsely fossiliferous and specimens are not well
preserved. The Bucatunna generally consists of dark
lagoonal clays that lack marine fossils. Pecten (Pec-
ten) byramensis Gardner does occur in lenses within
the Bucatunna Formation at locality 98d.



LOWER OLIGOCENE BIVALVIA OF THE VICKSBURG GROUP 27

SYSTEMATICS

Class BIVALVIA
Subclass PALAEOTAXODONTA Korobkov, 1954
Order NUCULOIDA Dall, 1889
Superfamily NUCULACEA Gray, 1824
Family NUCULIDAE Gray, 1824
Genus NUCULA Lamarck, 1799

Nucula vicksburgensis Conrad
Plate 1, figures 1-5; Text Figures 29, 1-2

1848a. Nucula Vicksburgensis Conrad, Acad. Nat.
Sci. Philadelphia, Proc. 1847, v. 3, p. 294.

1848b. Nucula vicksburgensis Conrad. Conrad,
Acad. Nat. Sci. Philadelphia, Jour., 2nd
ser.,v. 1, pt. 2, p. 125, pl. 13, fig. 26.

1865. Nucula Vicksburgensis Conrad. Conrad,
Amer. Jour. Conch.,v. 1, pt. 1, p. 13 (Cata-
log).

Nucula vicksburgensis Conrad. Conrad,
Smithsonian Misc. Coll., v. 7, No. 200, p.
27 (List).

Nucula Vicksburgensis Conrad. Meyer,
Amer. Jour. Sci., 3rd ser., v. 29, No. 174, p.
467 (List).

Nucula vicksburgensis Conrad. Cooke, U.S.
Geol. Survey Prof. Paper 129, p. 84 (Check
list; in the Byram Marl, Mint Spring Marl,
and Red Bluff Clay).

Nucula Vicksburgensis Conrad. Moore, Acad.
Nat. Sci. Philadelphia, Proc. 1962, v. 114,
No. 2, p. 108 (Possible holotype 30674).

Nucula vicksburgensis Conrad. Richards,
Acad. Nat. Sci. Philadelphia, Spec. Pub.
No. 8, p. 94 (30645 - Type).

Original Description: Conrad, 1848a.

1866.

1885.

1921.

1962.

1968.

“Obliquely subtriangular, convex, with minute obsolete radiat-
ing lines about the base; lunule elliptical, very large and impress-
ed. Length 1/3. Rare.”

Discussion: Contrary to Conrad’s description
Nucula vicksburgensis is common at most localities
in the Vicksburg Group which contain a marine
fauna. However it is a small species that might be
missed while surface collecting. Conrad'’s type with a
length of 6.7 mm is the largest specimen encountered
so far. This species is similar to Nucula chipolana of
the Alum Bluff Group in Florida but is less elevated
and larger in size.

Type: Holotype 30674 ANSP from the Vicksburg
Group, Vicksburg, Mississippi (Plate 1, figure 1).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 40; Forest Hill Formation, localities

75a, 88a; Mint Spring Formation, localities 89a, 90a,
99a, 100a, 108b, 110; Byram Formation, localities 93,
94, 102, 106a.

Nucula tallahalaensis n. sp.
Plate 1, figures 6-8; Plate 57, figure 1

Description: Shell ovate; rounded anteriorly and
sharply rounded posteriorly with the escutcheon
clearly differentiated and set off by a sulcus that pro-
duces an angular posterior margin; ventral margin
broadly rounded with the greatest elevation anterior
to the beak; interior margin crenulate; anterior hinge
slightly convex dorsally; posterior hinge straight;
umbonal angle 115° to 118°; exterior covered with
concentric laminations except for the umbonal region
which is generally smooth except for faint radial
striae.

Discussion: The umbonal angles were measured at
the intersection of lines passing through the top of
the resilifer and the distal hinge teeth. This species is
similar to Nucula vicksburgensis except for the
strong concentric laminations. The name is taken
from the locality of the type.

Type: Holotype 340419 USNM from the Byram
Formation, locality 93 (Plate 1, figure 7).

Occurrence: Mississippi: Red Bluff Formation, lo-
cality 34b; Byram Formation, localities 93, 102,

Genus BREVINUCULA Thiele, 1934

Brevinucula pseudopunctata n. sp.
Plate 1, figures 9-12; Text Figures 29, 3-4

Description: Shell triangular, elevated; beak opis-
thogyrate; anterior and posterior margins sharply
rounded, ventral margin broadly rounded; no well de-
fined lunule or escutcheon; interior margin crenulate;
anterior hinge convex dorsally and more strongly so
toward the beak, posterior hinge slightly convex dor-
sally; umbonal angle 91° to 95°; exterior smooth ex-
cept for faint growth lines, radial and concentric
structures give a pitted texture on weathered sur-
faces.

Discussion: This species is similar to the type
species Brevinucula guineensis (Thiele) from the Re-
cent of West Africa in its elevated beak and triangu-
lar form but differs in being less elevated and in hav-
ing a less convex ventral margin. The name refers to
the pitted appearance of the exterior in weathered
specimens.
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Type: Holotype 340420 USNM from the Red Bluff
Formation, locality 40 (Plate 1, figure 10).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 40.

Superfamily NUCULANACEA
H. Adams and A. Adams, 1858

Family NUCULANIDAE
H. Adams and A. Adams, 1858

Genus NUCULANA Link, 1807

Nuculana triangulata (Meyer)
Plate 2, figure 17

1886. Leda triangulata Meyer, Geol. Survey Ala-
bama, Bull. No. 1, p. 80, pl. 3, fig. 14.

Original Description: Meyer, 1886.

“Triangular; ventral margin rounded; near equilateral; ventri-
cose; hinge-plate long and broad; surface nearly smooth, with in-
distinct concentric lines; margin entire. Locality.-Red Bluff, Miss.
I found only the figured specimen.”

Discussion: This species is known only from the
two syntypes. Syntype A is missing part of the ante-
rior hinge, and syntype B is missing the complete
hinge.

Type: Two syntypes (A and B) 644597 USNM
from the Red Bluff Formation, Red Bluff, Mississippi
(Syntype A; Plate 2, figure 17).

Occurrence: Mississippi: Red Bluff Formation,
Red Bluff, Mississippi.

Nuculana akidota n. sp.
Plate 1, figures 13-15; Plate 2, figure 1

1829. Lesueur, Walnut Hills fossil shells, pl. 12, fig.
1 (no name).

Description: Shell strongly inflated, especially at
the umbo; posterior constricted, pointed, and turned
slightly upward; width of hinge teeth broad in the
central region of the anterior and posterior hinge and
tapered toward the proximal and distal ends; anterior
hinge slightly convex dorsally, posterior hinge slight-
ly concave dorsally; pallial sinus moderately large,
rounded; escutcheon distinct; escutcheon ridge
somewhat polished; exterior with thin, closely
spaced, concentric lamellae that fade over the es-
cutcheon ridge and reappear on the escutcheon.

Discussion: This species differs from Yoldia sevica
in its constricted and pointed posterior margin, in its
greater inflation, in its finer concentric lamellae, and
in its broader escutcheon. It is similar to Nuculana
proteracuta Gardner from the Alum Bluff Group in
Florida but is larger in size. The name refers to the
pointed posterior margin.

Type: Holotype 340421 USNM from the Byram
Formation, locality 93 (Plate 2, figure 1).

Occurrence: Mississippi: Byram Formation, locali-
ties 93, 102, 106a, 109.

Genus YOLDIA Moller, 1842

Yoldia clydoniona n. sp.
Plate 2, figures 10, 12-16; Text Figure 30, 1

Description: Shell modestly inflated; anterior and
posterior margins broadly rounded in the adult and
even more so in the young; hinge long and narrow;
exterior polished and with fine, concentric lamellae
that become less prominent over the posterior slope;
surface often with broad, radial undulations, espe-
cially on the posterior and anterior slopes; escutcheon
very narrow and bordered by a groove.

Discussion: This species differs from Yoldia serica
in its narrow escutcheon and more broadly rounded
posterior margin. The name refers to the broad radial
undulations that produce a wavy appearance on the
anterior and posterior slopes.

Type: Holotype 340422 USNM from the Red Bluff
Formation, locality 38b (Plate 2, figure 12).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 38b, 39b, 40; Forest Hill Formation,
localities 75a, 88a.

Yoldia serica (Conrad)
Plate 2, figures 2-9, 11

Lesueur, Walnut Hills fossil shells, pl. 12, fig.
2, 3, 4 (no name).
1848a. Nucula serica Conrad, Acad. Nat. Sci. Phila-
delphia, Proc. 1847, v. 3, p. 294.
1848b. Nucula serica Conrad. Conrad, Acad. Nat.
Sci. Philadelphia, Jour., 2nd ser., v. 1, pt.
2, p. 125, pl. 13, fig. 29.

1829.

1854. Leda serica (Conrad). Conrad, Acad. Nat. Sci.
Philadelphia, Proc. 1854, v. 7, No. 2, p. 29
(List).

1865. Nuculana serica (Conrad). Conrad, Amer.
Jour. Conch., v. 1, pt. 1, p. 13 (Catalog).

1866. Nucula serica Conrad. Conrad, Smithsonian
Mise. Coll., v. 7, No. 200, p. 27 (List).

1921. Yoldia serica (Conrad). Cooke, U.S. Geol.
Survey Prof. Paper 129, p. 84 (Check list).

1962. Nucula serica Conrad. Moore, Acad. Nat. Sci.

Philadelphia, Proc. 1962, v. 114, No. 2, p.
95 (5 possible syntypes 30675).

Original Description: Conrad, 1848a.
*“Subelliptical, with minute regular concentric closely-arranged

lines; anterior end acutely angular; posterior end acutely round-
ed; posterior side shortest. Length 1/2. Common.”
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Figure 29 — 1-right valve, 2- left valve, Nucula vicksburgensis (Conrad); 3- right valve, 4- left valve, Brevinucula pseudopunctata n. sp.

ht = hinge teeth. Illustrations by Randall Bissell.

Discussion: This species has a polished exterior
with low, broad concentric lamellae and is similar to
Yoldia frater Dall from the Alum Bluff Group in Flor-
ida. The posterior margin is more sharply rounded
than that of Yoldia clydoniona and the escutcheon is
broader and is bordered by a narrow groove. The
larger specimens have been collected from the Mint
Spring Formation where the species is most common.

Type: Five syntypes (A through E) 30675 ANSP
from the Vicksburg Group, Mississippi (Syntypes A,
B, D, E; Plate 2, figures 2, 5, 6, 3).

Occurrence: Mississippi: Mint Spring Formation,
localities 99a, 100a, 108b, 110; Byram Formation, lo-
calities 102, 106a, 109.

Subclass PTERIOMORPHIA Beurlen, 1944
Order ARCOIDA Stoliczka, 1871
Superfamily ARCACEA Lamarck, 1809
Family ARCIDAE Lamarck, 1809
Subfamily ARCINAE Lamarck, 1809
Genus ARCA Linne, 1758
Subgenus ARCA Linné, 1758

Arca (Arca) subprotracta Heilprin
Plate 3, figure 1; Text Figure 30, 8

1848a. Byssoarca protracta Conrad, Acad. Nat. Sci.
Philadelphia, Proc. 1847, v. 3, p. 294.

1848b. Byssoarca protracta Conrad. Conrad, Acad.
Nat. Sci. Philadelphia, Jour., 2nd ser., v. 1,
pt. 2, p. 126, pl. 13, fig. 36.

1854. Navicula protracta (Conrad). Conrad, Acad.
Nat. Sci. Philadelphia, Proc. 1854, v. 7, No.
2, p. 29 (List).

1865. Arca protracta (Conrad). Conrad, Amer. Jour.

Conch., v. 1, pt. 1, p. 11 (Catalog).

Arca subprotracta Heilprin, Acad. Nat. Sci.,
Proc. 1881, v. 33, p. 449 (New name for
Arca protracta (Conrad); specific name
preoccupied by Rogers, 1837, Amer.
Philos. Soc., Trans., new ser., v. 5, p. 332).

Arca subprotracta Heilprin. Dall, U. S. Natl.
Mus., Proc., v. 51, No. 2162, p. 490 (Pres-
ent in the Oligocene beds along the Flint
River, Georgia).

Arca subprotracta Heilprin. Cooke, U. S.
Geol. Survey Prof. Paper 133, p. 5, 8 (List-
ed from the Oligocene cherts of Brain-
bridge, Georgia).

1882.

1916.

1923.
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1962. Byssoarca protracta Conrad. Moore, Acad.
Nat. Sci. Philadelphia, Proc. 1962, v. 114,
No. 2, p. 91 (Probable holotype 30649).

1968. Byssoarca protracta Conrad. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
78 (Holotype 30649).

Original Description: Conrad, 1848a.

“Trapezoidal, elongated, with numerous radiating lines, some of
which are double, and others alternated in size and finely crenu-
lated; dorsal margin, parallel with the base; anterior margin trun-
cated, posterior a little concave, oblique, end very acutely rounded
or subangular; basal margin slightly contracted; hinge line long,
rectlinear, very regular and gradually increasing in width towards
the extremities from the apex; cardinal area wide, depressed con-
cave, with a few fine impressed angular lines. Length 11/3.
Height 1/2 nearly.

*‘A pretty species of which I found one valve only.”

Discussion: Only one additional specimen of this
species was collected in this work. It is an incomplete
left valve from the Forest Hill Formation.

Type: Holotype 30649 ANSP from the Vicksburg
Group, Vicksburg, Mississippi (Plate 3, figure 1).

Occurrence: Mississippi: Vicksburg Group, Vicks-
burg; Forest Hill Formation, locality 75a. Georgia:
Flint River Formation, Bainbridge.

Genus BARBATIA Gray, 1842

Barbatia mississippiensis (Conrad)
Plate 3, figures 2-3, 5-6; Text Figure 30,4

1829. Arca fragilis Lesueur, Walnut Hills fossil
shells, pl. 10, fig. 9 (unpublished manu-
script).

1848a. Byssoarca Mississippiensis Conrad, Acad.
Nat. Sci. Philadelphia, Proc. 1847, v. 3, p.
295.

1848b. Byssoarca mississippiensis Conrad. Conrad,
Acad. Nat. Sci. Philadelphia, 2nd ser., v. 1,
pt. 2, p. 125-126, pl. 13, fig. 32.

Navicula mississippiensis (Conrad). Conrad,
Acad. Nat. Sci. Philadelphia, Proc. 1854, v.
7, No. 2, p. 29 (List).

Cibota Mississippiensis (Conrad). Gabb,
Acad. Nat. Sci., Jour., 2nd ser., v. 4, pt. 4,
p. 387, pl. 67, fig. 58.

Cucullaearca Mississippiensis (Conrad). Con-
rad, Amer. Jour. Conch., v. 1, pt. 1, p. 11
(Catalog).

Cucullarca (sic}) mississippiensis (Conrad).
Conrad, Smithsonian Misc. Coll., v. 7, No.
200, p. 27 (List).

?Arca lima (Conrad). Heilprin, Acad. Nat.
Sci., Proc. 1881, v. 33, p. 448 (Listed in the
Jacksonian of Texas: Arce (Byssoarca)
Mississippiensis Conrad listed in synony-
my).

1854.

1860.

1865.

1866.

1882.

1885. Arca (Byssoarca) Mississippiensis Conrad.
Meyer, Amer. Jour. Sci., 3rd ser., v. 29,
No. 174, p. 467 (List).

1898. Arca (Barbatia) mississippiensis (Conrad).

Dall, Wagner Free Inst. Sci. Philadelphia,
Trans., v. 3, pt. 4, p. 615, 625, 626.

1921. Barbatia mississippiensis {Conrad). Cooke,
U.S. Geol. Survey Prof. Paper 129, p. 84
(Check list; in the Byram Marl and Mint
Spring Marl).

1962. Byssoarca Mississippiensis Conrad. Moore,

Acad. Nat. Sci. Philadelphia, Proc. 1962, v.
114, No. 2, p. 75 (2 probable syntypes
30648).

Byssoarca mississippiensis Conrad. Richards,
Acad. Nat. Sci. Philadelphia, Spec. Pub.
No. 8, p. 66 (Holotype and paratypes
30648).

1968.

Original Description: Conrad, 1848a.

‘“Trapezoidal, with numerous closely-arranged radiating lines,
crenulated by fine concentric lines, the crenulation most distinct
anteriorly, when the radii are largest; anterior end truncated or a
little convex, direct; posterior margin obliquely truncated above;
basal margin widely and profoundly arched; hinge line long,
linear, minutely crenulated, expanded towards the extremities,
and with prominent teeth; cardinal area with fine very closely-ar-
ranged lines, angulated under the apex. Length 16-10.

““Differs from the preceding in having a longer hinge, finer radii,
& c., and is a much smaller species and more abundant.”

Discussion: This species has a narrow cardinal area
with fine, closely spaced ligament grooves and has
small hinge teeth. The exterior is covered with fine
radial ribs.

Type: Holotype and paratype 30648 ANSP from
the Vicksburg Group, Vicksburg, Mississippi (Plate
3, figures 2, 3).

Occurrence: Mississippi: Mint Spring Formation,
localities 99a, 100a, 110; Byram Formation, localities
93, 106a, 109, 112¢, 115, 116.

Barbatia paradiagona n. sp.
Plate 3, figure 4; Plate 4, figures 3-4

Description: Shell strongly inflated; hinge and
ventral margin straight and nearly parallel, anterior
and posterior margins sloping posteriorly away from
hinge and nearly parallel; beak prosogyrate; cardinal
area small; hinge teeth small and numerous; exterior
nodose at intersections of radial ribs and growth
lines; radial ribs stronger on the posterior shoulder.

Discussion: This species can be distinguished from
Barbatia mississippiensis in its greater inflation,
smaller cardinal area, and nodose exterior. The name
refers to the shell’s outline which resembles a paral-
lelogram.
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byssal gope

bysscl gope

Figure 30 — 1-right valve, Yoldia clydoniona n. sp.; 2- left valve, 3- right valve, Scapharca (Scapharca] invidiosa (Casey); 4- right valve
(holotype), Barbatia mississippiensis (Conrad); 5- right valve, Barbatia (Cucullaearca) lima (Conrad); 6- left valve, 7- right valve, Sca-
pharca (Scapharca) lesueuri Dall; 8- left valve (holotype), Arca (Arca) subprotracta Heilprin. ht = hinge teeth, r = resilifer, hp = hinge
plate, ca =cardinal area, aa = anterior adductor muscle scar, pa =posterior adductor muscle scar. Illustrations by Randall Bissell.



32 MISSISSIPPI BUREAU OF GEOLOGY

Type: Holotype 340424 USNM from the Mint
Spring Formation, locality 99a (Plate 3, figure 4).

Occurrence: Mississippi: Red Bluff Formation, lo-
cality 40; Mint Spring Formation, localities 89a, 99a.

Subgenus CUCULLAEARCA Conrad, 1865

Barbatia (Cucullaearca) lima (Conrad)

Plate 3, figure 7; Plate 4, figures 1-2;
Text Figure 30, 4

1848a. Byssoarca lima Conrad, Acad. Nat. Sci.
Philadelphia, Proc. 1847, v. 3, p. 295.
1848b. Byssoarca lima Conrad. Conrad, Acad. Nat.
Sci. Philadelphia, Jour., 2nd ser., v. 1, pt.
2, p. 125, pl. 13, fig. 23.

Navicula lima (Conrad). Conrad, Acad. Nat.
Sci. Philadelphia, Proc. 1854, v. 7, No. 2, p.
29 (List).

Cucullaearca lima (Conrad). Conrad, Amer.
Jour. Conch., v. 1, p. 11 (Catalog).

Arca lima (Conrad). Heilprin, Acad. Nat. Sci.,
Proc. 1881, v. 33, p. 449: ?Arca lima (Con-
rad), p. 448 (Listed in the Jackson of
Texas). :

Barbatia (Calloarca) cuculloides (Conrad)
Dall, Wagner Free Inst. Sci. Philadelphia,
Trans., v. 3, pt. 4, p. 624-626 (Byssoarca
lima Conrad is listed in synonymy).

Barbatia (Calloarca) cuculloides (Conrad).
Dall, U. S. Natl. Mus., Proc., v. 51, No.
2162, p. 480 (Present in the Oligocene beds
along the Flint River, Georgia: Byssoarca
lima listed in synonymy).

1854.

1865.

1882.

1898.

1916.

1962. Byssoarca lima Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,
p- 70 (2 probable syntypes).

1968. Byssoarca lima Conrad. Richards, Acad. Nat.

Sci. Philadelphia, Spec. Pub. No. 8, p. 61
(Holotype and paratype 30642).

Original Description: Conrad, 1848a.

“Trapezoidal, cancellated and granulated; radii largest on ante-
rior and posterior slopes, but becoming obsolete towards the pos-
terior extremity; end angular, margin above obliquely truncated;
anterior end widely truncated, nearly direct; basal margin undu-
lated, irregular and very variable in outline; hinge line crenulated
under the beaks, profoundly toothed towards the extremities;
cardinal area with lines strongly defined and angulated under the
apex. Length 20-10. Rare.”

Discussion: This species is similar to Barbatia (Cu-
cullaearca) cuculloides (Conrad) of the Jackson
Group but differs in its shorter hinge, broader cardi-
nal area, finer radial ribs, and more strongly cancel-
late exterior. It differs from Barbatia mississippiensis
by its larger cardinal area with more broadly spaced
ligament grooves, its larger anterior and posterior
hinge teeth, and its coarser radial ribs. The cardinal

area in B. (C.) lima is inclined slightly from the plane
of commissure while in B. mississippiensis it is gener-
ally inclined at an angle greater than 45°,

Type: Holotype and paratype 30642 ANSP from
the Vicksburg Group, Vicksburg, Mississippi (Plate
3, figure 7, Plate 4, figure 1).

Occurrence: Mississippi: Byram Formation, locali-
ties 106a, 114, 115, 116.

Family ANADARINAE Reinhart, 1934
Genus SCAPHARCA Gray, 1847
Subgenus SCAPHARCA Gray, 1847

Scapharca (Scapharca) invidiosa (Casey)

Plate 4, figures 6-7, 10;
Plate 5, figures 1-2;
Plate 57, figure 2; Text Figures 30, 2-3

1903. Arca invidiosa Casey, Acad. Nat. Sci. Phila-
delphia, Proc. 1903, v. 55, p. 264-265 (No
illustration).

1938. Anadara (Scapharca) invidiosa (Casey).
Schenck and Reinhart, Memoires Musee
Royal d'History Naturelle Belgique, deux-
ieme séries, fasc. 14, p. 58-62 (in part).

1968. Arca invidiosa Casey. Richards, Acad. Nat.
Sci. Philadelphia, Spec. Pub. No. 8, p. 58
(Type 990).

Original Description: Casey, 1903.

*From the Red Bluff formation of Mississippi I have before me
specimens of a small Arca, probably allied somewhat to the Clai-
bornian rkomboidella of Lea. It is subrhomboidal, very inequi-
lateral, moderately inflated, broadly rounded ventrally, the ante-
rior and posterior sides oblique, the former rounded, the latter
longer and nearly straight. The beaks are rather broad, moderate-
ly elevated above the hinge-line, bisected by a feeble depression
which becomes obsolete ventrally.

“The hinge-line is straight externally, broadly feebly arcuate in-
ternally, the line of teeth more than three-fourths as long as the
shell, the lateral teeth becoming longer and strongly oblique. The
space between the beaks and hinge-line is flattened, nearly
smooth except some fine, close-set parallel lines of growth, but at
the posterior end there are some coarser parallel and feebly oblique
lines. The radial ribs are 28 to 31 in number, rather coarse and
separated by much less than their own widths, except in the feebly
depressed area radiating from the middle of the beaks where they
become finer and relatively much more widely separated, and gen-
erally with one fine intermediate rib between them in this region
toward the ventral margin only; the ribs also become smaller but
very close-set posteriorly in the flattened area toward the hinge-
line. The surface posteriorly at an angle of about 30 degrees with
the hinge-line is convex, becoming rapidly declivous and expla-
nate to the latter. The muscular scars are rather deep. Lines of
growth produce feeble transverse and rather widely separated no-
dules on the ribs generally becoming obsolete posteriorly. The
length of a moderately large individual of this species is 11.5 mm.,
the height 6 mm.”

Description of Schenck and Reinhart, 1938, p. 59.
“DESCRIPTION OF TOPOTYPES OF INVIDIOSA. — The
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following notes are based upon two detached, well-preserved
valves, one left, one right (not from same individual), Cat. N°
2633, U. S. Nat. Mus. These shells are from Carson’'s Creek,
Wayne C°, Mississippi, Red Bluff formation.

*‘Shell elongate, with rather prominent medial sulcus extending
from beak to anterior third of ventral margin; ribs 28 in number;
on left valve: the six ribs within medial sulcus area fairly thin; the
five ribs just anterior to and the two ribs just posterior to this sul-
cus dichotomize, the dichotomizing apparently having started
when shell was 2/3 its present size; anterior and posterior ribs
plain and rounded, much wider than interspaces; ribs within sul-
cus area only ca. 1/3 as wide as interspaces; on right valve: about
6 ribs within sulcus area, with interspaces; on right valve: about 6
ribs within sulcus area, with interspaces 3 to 4 times as wide as
ribs; just anterior to sulcus, 4 ribs are dichotomous, the dichoto-
mizing starting when shell was ca. 3/4 its present size; posterior
to sulcus, ribs do not dichotomize, are wider than interspaces,
rounded and plain; on left valve, a distinct trace of beading, which
is not present on right; teeth of right valve numerous, small,
granular; anterior 9 teeth larger than granular medial ones;
slightly converging; the posterior 9 or 10 teeth likewise larger
than medial ones, and converging ventrally; ligamental area nar-
row, nearly flat; numerous wavy ligamental grooves, especially on
larger left valve; beaks slightly prosogyrate; pallial line and mus-
cle scars indistinct; interior of shell furrowed in harmony with ex-
ternal ribbing; inner margin of shell crenulated; apparently no
byssal gape.”

Discussion: Casey’s type for Scapharca
(Scapharca) invidiosa is unusually large for the spe-
cies and is incomplete. As this species is common in
the Red Bluff Formation, he may have chosen the
type specimen to emphasize his differentiation of the
species from S. (S.) delicatula of the Mint Spring For-
mation due to its larger size.

The genus Scapharca contains species of Anadari-
nae having discordant valves with the left valve
being larger and overlapping the margin of the right
valve. This is seen in the articulated specimen of S.
(S.) invidiosa illustrated in Plate 4, figure 6C.

Type: Holotype 990 ANSP from the Red Bluff
Formation, Red Bluff, Mississippi (Plate 57, figure
2).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 35b, 37, 38, 39, 40, 46.

Scapharca (Scapharca) delicatula (Casey)
Plate 5, figures 3-7; Plate 57, figures 3-7, 9

1903. Arca delicatula Casey, Acad. Nat. Sci. Phila-
delphia, Proc. 1903, v. 55, p. 265 (No illus-
tration).

1938. Anadara (Scapharca) invidiosa (Casey).
Schenck and Reinhart, Memoires Musee
Royal d’History Naturelle Belgique, deux-
iéme séries, fasc. 14, p. 60-62, pl. 1, figure 2.

1968. Arca delicatula Casey. Richards, Acad. Nat.
Sci. Philadelphia, Spec. Pub. No. 8, p. 44
(Types 997).

Original Description: Casey, 1903.

**Occurs in the Lower Vicksburg limestone in great abundance.
It may be regarded as a homologue of invidiosa and is doubtless
one of the smallest known members of the family. It is elongate,
very inequilateral, obliquely parallogramic, moderately inflated,
becoming flattened posteriorly toward the hinge-line, the latter
long, thin and straight, the teeth small. The space between the
hinge-line and the beaks rather low, flat and smooth or nearly so,
narrowing very gradually posteriorly. The umbonal impression,
with its diminished ribs, is nearly as in invidiosa and many other
species. The ribs are some 28 in number, relatively moderately
coarse, being generally separated by nearly their own widths, flat-
tened. Length of a moderately large valve 6 mm., height 2.6-2.8
mm.

Description of Schenck and Reinhart, 1938, p. 60-
62.

“NOTES ON U.S. NATIONAL MUSEUM TOPOTYPES OF
DELICATULA. — Cat. N° 13287: two detached valves, one
right, one left (not from the same individual); preservation good;
locality, *Lower bed, Vicksburg, Miss."” {This is the type locality
of delicatula). These specimens may be described as follows:

“‘Same shape and proportions as invidiosa, but smaller; elon-
gate beaks located anterior to center; prominent medial sulcus ex-
tends from tip of beak to ventral margin, striking this margin an-
terior to center of shell; ribs 25 to 27 in number; on left valve: all
ribs definitely beaded except those on posterior slope, which are
plain; no dichotomizing in any ribs; about 4 ribs in medial sulcus
area are narrower than interspaces; anterior ribs about as wide as
interspaces, posterior ribs wider; on right valve; no trace of bead-
ing or dichotomizing: about 6 ribs in region of sulcus very fine,
but anterior and posterior ribs about as wide as interspaces; pos-
terior ribs (on posterior slope) wider than interspaces; anterior
series of teeth only one-half as long as posterior series; all teeth
small; granular at and near center of hinge; anterior teeth some-
what converging; posterior teeth strongly converging ventrally
(ca. 45°); ligamental area very narrow, nearly flat, bearing faint
longitudinal growth lines; beaks prosogyrate; pallial line and
muscle scars indistinct; interior of shell: right valve faintly
grooved internally in harmony with external ribbing; left valve
distinctly grooved internally, these grooves joining the crenula-
tions at shell margin without interruption; shell material of both
valves thin.

*'Dimensions of U.S.N.M. specimens, Cat. N® 13287, are given
in Table XIII.

“REASONS FOR SYNONYMIZING INVIDIOSA AND
DELICATULA. — These names were applied to specimens of dif-
ferent size, invidiosa being the larger. The smaller forms (delicat-
ula) lack the dichotomous ribs present on the anterior half of the
larger forms (invidiosa). However, the ribs of invidiosa do not be-
gin to dichotomize until the shell attains a size greater than that of
the topotypes of delicatula. The crowding of the concentric growth
rings at the ventral margin of the specimens of invidiosa suggests
maturity, whereas the specimens of delicatula seem to be the
shells of immature animals. Because invidiosa and delicatula are
so similar in all other respects, it is reasonable to consider them
conspecific, and to adopt the name having page preference.

**COMPARISON. — The above-mentioned resemblance of this
species to “Diluvarca” mikkula Gardner (U.S. Geol. Survey Prof.
Paper 142A, 1926, p. 29, pl. 5, figs. 8,9), from the Chipola forma-
tion, “lower Miocene", of Florida, is a striking one. “Diluvarca”
mikkula differs from delicatula by having shallower medial sulcus
and fewer ribs [23); mikkula is described as slightly inequivalved
and therefore likewise probably belongs to Scapharca.

“SYSTEMATIC POSITION OF INVIDIOSA. — Our reason
for placing invidiosa (and its synonym, delicatula) in Scapharca is
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the discrepancy of sculpture of the left and right valves. The obli-
quity of the teeth, such as shown in the figure 2b, plate I (of a
topotype of delicatula), seems to mark, as it does in sulcicosta
Nyst and other species, merely an immature stage. For example,
we have before us a large series of specimens of sulcicosta from
very small ones (fig. 1, pl. II) to the larger adults, and it is evident
from a study of this series that the teeth of the very small shells
are oblique and become progressively less oblique as the shell ap-
proaches maturity. Finally, although we have not had a specimen
of invidiosa with the valves in the attached position and hence
cannot determine whether the species is inequivalve, nevertheless
we assign it to Scapharca not only because of the discrepant
sculpture, mentioned above, but also because of the marked re-
semblance of this species to Anadara (Scapharca) mikkula (Gard-
ner)."”

Discussion: Though Schenck and Reinhart placed
Scapharca (Scapharca) delicatula as a synonym of S.
(S.) invidiosa, it is considered a separate species in
this work. The basis of this differentiation is that the
former species is: (1) smaller in the adult stage and
{2) in shells of equal size has a thinner hinge. As
Schenck and Reinhart noted, this species is similar to
Scapharca (Scapharca) mikkula (Gardner) from the
Alum Bluff Group in Florida.

Type: Six syntypes 997 ANSP from the Mint
Spring Formation, Vicksburg, Mississippi.

Occurrence: Mississippi: Forest Hill Formation,
localities 75a, 88a; Mint Spring Formation, localities
89a, 90, 99a, 100a, 108b, 110.

Scapharca (Scapharca) chordicosta n. sp.
Plate 4, figures 5, 8-9

Description: Shell solid, strongly inflated and with
medial sulcus; beak prosogyrate; umbo elevated
above hinge; anterior margin pointed at hinge, poste-
rior margin squared; inner margin with strong crenu-
lations corresponding to the large exterior ribs; hinge
narrow at center and abruptly swollen at anterior and
beyond the beak; cardinal area small and concave be-
low the beak; exterior with prominent radial ribs and
fine, concentric, growth lamellae.

Discussion: This species differs from both
Scapharca (Scapharca) invidiosa and S. (S.) delica-
tula in its prominent and projecting umbo and strong
radial ribs. Specimens from the Byram Formation
have 23 to 25 radial ribs; an incomplete specimen
from the Mint Spring Formation (Plate 4, figure 8)
has smaller and more numerous ribs. The name refers
to the prominent chord-like ribs.

Type: Holotype 340425 USNM from the Byram
Formation, locality 93.

Occurrence: Mississippi: Mint Spring Formation,
locality 99a; Byram Formation, locality 93.

Scapharca (Scapharca) sp.
Plate 57, figure 8

Description: Shell solid, very strongly inflated and
with a shallow medial sulcus; cardinal area large; in-

terior margin with large crenulations; exterior with
25 broadly spaced radial ribs and fine, concentric,
growth lamellae.

Discussion: Only one specimen of this species has
been found. It is more inflated than the previously
mentioned Scapharca species.

Occurrence: Mississippi: Red Bluff Formation, lo-
cality 37.

Scapharca (Scapharca) lesueuri Dall
Plate 5, figures 8-14; Text Figures 30, 6-7; 31

1829. Arca bifasciata Lesueur, Walnut Hills fossil
shells, pl. 10, fig. 8 (unpublished manu-
script).

1848a. Arca Mississippiensis Conrad, Acad. Nat.
Sci. Philadelphia, Proc. 1847, v. 3, p. 294.

1848b. Arca mississippiensis Conrad. Conrad, Acad.
Nat. Sci. Philadelphia, Jour., 2nd ser., v. 1,
pt. 2, p. 125, pl. 13, fig. 11, 15.

Anomalocardia Mississippiensis (Conrad).
Conrad, Amer. Jour. Conch., v. 1, pt. 1, p.
11 (Catalog).

Arca mississippiensis Conrad. Conrad,
Smithsonian Misc. Coll., v. 7, No. 200, p.
27 (List).

Arca mississippiensis Conrad. Heilprin,
Acad. Nat. Sci., 3rd ser., v. 30, No. 175, p.
71 (Lower Vicksburgian characterized by
absence of Arca Mississippiensis, which is
abundant in the upper Vicksburgian).

Arca mississippiensis Conrad. Langdon,
Amer. Jour. Sci., 3rd ser., v. 31, No. 183, p.
205 (Present at Byram, Mississippi).

Arca (Scapharca) Lesueuri Dall, Wagner Free
Inst. Sci. Philadelphia, Trans., v. 3, pt. 4,
p. 643 (New name for Arca Mississippien-
sis Conrad, 1848).

Scapharca lesueuri Dall. Cooke, U. S. Geol.
Survey Prof. Paper 120-C, p. 197 (Appears
to be restricted to the Byram marl hori-
zon).

Scapharca lesueuri Dall. Cooke, U. S. Geol.
Survey Prof. Paper 129, p. 79, 81, 82, 84
(Check list; in Byram Marl, p. 84).

Scapharca lesueuri Dall. Cooke, U. S. Geol.
Survey Prof. Paper 133, p. 7.

Anadara (Scapharca) lesueuri (Dall). Schenck
and Reinhart, Memoires Musee Royal
d'History Naturelle Belgique, deuxiéme
series, fasc. 14, p. 7, 20.

Arca lesueuri Dall. MacNeil, Amer. Assoc.
Petr. Geol., Bull., v. 28, No. 9, p. 1332-
1335, 1339-1340 (Marl member and Buca-
tunna clay member of Byram Fm. = Arca
lesueuri zone, p. 1332).

Arca Mississippiensis Conrad. Moore, Acad.
Nat. Sci. Philadelphia, Proc. 1962, v. 114,
No. 2, p. 75 (Probable syntypes 30682. Six-

1865.

1866.

1882.

1886.

1898.

1918.

1921.

1923.

1938.

1944.

1962.
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teen single specimens and one block of rock
with fragments).

1968. Arca mississippiensis Conrad. Richards,
Acad. Nat. Sci. Philadelphia, Spec. Pub.
No. 8, p. 66 (syntypes 30682).

Original Description: Conrad, 1848a.

““A species of Arca occurs in great abundance at Vicksburg,

which Lesueur obtained many years since and named it, but I
have forgotten the name, and know not whether he published it in
Europe or not. It is rhomboidal, ventricose, with rather distant
ribs in the right valve, slightly grooved in the middle; in the left
valve ribs double and granulated; inner margin profoundly tooth-
ed. Length 8-10."

Discussion: Dall (1898) mistakenly listed
Byssoarca mississippiensis Conrad, 1848, in his syn-
onymy under A. mississippiensis Conrad, and pro-
posed a new name because (according to Dall) the
same specific name had been used twice in the same
genus. The new name was given in honor of Charles
A. Lesueur ‘‘the excellent naturalist who was first to
call attention to it”" (Dall, 1898, p. 643). Dall’s name
has remained in common use since his publication
date in 1898 and according to the rules of zoological
nomenclature should be continued. Article 59 of the

International Code of Zoological Nomenclature states
that “A junior secondary homonym rejected before
1961 is permanently rejected and cannot be restored
unless the use of the replacement name is contrary to
existing usage' (Amendments to the International
Code of Zoological Nomenclature adopted since the
XVI International Congress of Zoology, Washington,
1963: Bull. Zoological Nomenclature, v. 31, pt. 2,
1974, p. 83).

Scapharca (Scapharca) lesueuri is common in the
Byram Formation and is an important guide fossil to
that horizon. It is most abundant in the Vicksburg
area.

Type: Syntypes include sixteen specimens free
from matrix and five specimens together in one block
of matrix, 30682 ANSP from the Byram Formation,
Vicksburg, Mississippi. One articulate specimen is
designated as the lectotype (Plate 5, figure 8) and
three other syntypes are illustrated (Plate 5, figures
9-11).

Occurrence: Mississippi: Byram Formation, locali-
ties 93, 94, 102, 106a, 109, 112¢, 113b, 114, 115, 116.
Alabama: Byram Formation, St. Stephens Quarry,
St. Stephens, Washington County.

Figure 31 — Scapharca (Scapharca) lesueuri Dall, left valve. Illustration by Julia H. Suits.



36 MISSISSIPPI BUREAU OF GEOLOGY

Family NOETIIDAE Stewart, 1930
Subfamily TRINACRIINAE MacNeil, 1937
Genus TRINACRIA Mayer, 1868

Trinacria menthifontis n. sp.
Plate 6, figures 1-4

Description: Shell small, slightly inflated; posteri-
or margin broadly rounded, anterior more sharply
rounded; beak protruding slightly above hinge;
resilifer small and shallow; hinge below resilifer with-
out teeth; teeth v-shaped; anterior hinge with 3 teeth,
posterior hinge with 4 teeth; exterior smooth except
for fine concentric growth lines.

Discussion: This species is similar to Trinacria
meekii Dall of the Alum Bluff Group in Florida, but
differs in its smaller size, fewer hinge teeth, and less
angular anterior margin. The Vicksburg and Alum
Bluff species of Trinacria form a group that differs
from the Eocene species in that the former are less
triangular in outline, less inflated, and have a broader
resilifer which clearly separates the anterior and pos-
terior hinge teeth. The name menthifontis is taken
from the locality (Mint Spring Bayou) where the
species is most abundant.

Type: Holotype 340426 USNM from the Mint
Spring Formation, locality 108.

Occurrence: Mississippi: Red Bluff Formation, lo-
cality 37; Mint Spring Formation, localities 89a, 99a,
108b.

Superfamily LIMOPSACEA Dall, 1895
Family LIMOPSIDAE Dall, 1895
Genus LIMOPSIS Sassi, 1827
Subgenus LIMOPSIS Sassi, 1827

Limopsis (Limopsis) sp.
Text Figure 32, 1

Description: Shell small, moderately inflated;
hinge with narrow cardinal area and small, posterior-
ly directed, triangular resilifer; anterior hinge with 3
teeth of high relief, posterior hinge with 4 teeth of
moderate relief; interior margin smooth except for 3
prominent crenulations on the posterior ventral mar-
gin opposite the posterior shoulder and for faint cren-
ulations on the rounded anterior ventral margin;
beak orthogyrate; posterior area low, weakly in-
flated; exterior sculptured with closely-spaced, im-
pressed, concentric lines having crenulations along
their ventral side.

Discussion: This species is known only from a
single specimen (MGS specimen 1093) from the Mint
Spring Formation. It differs from Limopsis (Pectun-
uculina) radiata Meyer of the Jackson Group in lack-
ing radial ribs and in having a strong concentric

sculpture. Crenulations below the concentric lines in
Limopsis (Limopsis) sp. give these lines a punctate
appearance. The dimensions of the specimen at hand
are: height 3.3 mm, length 3.3 mm, inflation 1.0 mm.

Occurrence: Mississippi: Mint Spring Formation,
locality 99a.

Family GLYCYMERIDIDAE Newton, 1922
Subfamily GLYCYMERIDINAE Newton, 1922
Genus GLYCYMERIS da Costa, 1778

Glycymeris suwannensis Mansfield
Plate 6, figures 5, 7; Text Figure 32, 1

Glycymeris mississippiensis (Conrad). Dall,
U. S. Natl. Mus. Proc., v. 51, No. 2162, p.
488.

Glycymeris suwannensis Mansfield, Florida
Geol. Survey, Bull. No. 15, p. 192-193, pl.
10, fig. 2, 14.

Glycymeris sp. cf. G. suwanneenis Mansfield.
Mansfield, Jour. Paleont., v. 14, No. 3, p.
174, pl. 25, fig. 4.

Original Description: Mansfield, 1937.

1916.
1937.

1940.

*‘Shell of moderate size, inflated, circular in outline. Beaks
rather low. Sides rounded, not keeled. Sculpture consisting of fine,
even, closely spaced radial threads of about the same strength
over the whole shell and fine concentric growth lines, producing
with the radials a faint cancellate ornamentation. Cardinal area
narrow. Hinge teeth rather strong, about 10 on each side of medial
line.

“Cotypes (U. S. National Museum, no. 495969) measure:
Larger valve showing outline of shell but with external surface
corroded: Length, 22 mm.; height 21.8 mm.; diameter, 12.5 mm.
Smaller valve revealing external sculpture, but with ventral por-
tion of shell missing: Length, about 17 mm.; diameter, 9 mm.

“Type locality: Station 6774, rock island, in Suwannee River,
about half a mile above highway bridge at White Springs, Fla. T.
W. Vaughan and C. W. Cooke, collectors.

“*Horizon: Suwannee limestone, Oligocene.
*‘None of the specimens from the type locality are perfect.

“G. suwannensis differs from G. jamaicensis Dall in lacking the
weak keel on the posterior side and the shallow depression in front
of it, and in having much finer radial threads on the umbonal area.

*Other occurrences: Station 12762, 2 3/4 miles south of Zephyr-
hills, Pasco County, Fla.; station 11109, 1 1/2 miles north of Live
Oak, Suwannee County, Fla.; station 12766, Blackwater Creek at
crossing of Seaboard Air Line Railway, Hillsborough County.”

Description of Mansfield, 1940, for Glycymeris sp.
cf. G. suwanneensis from the Chickasawhay Forma-
tion.

“Specimens of Glycymeris displaying the general form and
finely cancellate sculpture of G. suwanneensis Mansfield, 1937,
are recorded in molds and in the original shell at a few localities in
the lower part of the Chickasawhay marl. The beaks seem a little
more full at the extreme tips in the forms from Alabama, but the
relationship to the species from the upper Oligocene of Florida is
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certainly close. The Flint River specimens referred by Dall, 19186,
to Glycymeris mississippiensis are triple the size of Conrad’s type
and close to G. suwanneensis. In Conrad’s brief description he in-
cludes as one of the characteristics ‘‘series of teeth uninterrupt-
ed.” This, together with the samll size, about 10 mm, according to
the figure, indicates a young shell, but no adult topotypic material
certainly referable to mississippiensis has been observed in the
collections of the U. S. National Museum. Apparently there was,
in the upper Oligocene of the Gulf province, a widespread group
characterized by a subcircular outline; a shell broadly inflated and
full even to the tips of the beaks, closely but somewhat obscurely
threaded radially, and closely lirate concentrically, the minute in-
terspaces giving a somewhat punctate aspect to the surface. The
distal teeth are coarse and oblique, the subumbonal dentition finer
and vertical. The line is, perhaps, continued in Glycymeris ameri-
cana Defrance of the later Tertiary and Recent faunas of the East
Coast and West Indian faunas.

“Figured specimens (U.S. Nat. Mus. 498511) measures: Height
25.5 mm; width, 27.0 mm; convexity of single valve, 8 mm.

“From station 14205, in soft marl under limestone ledge in gully
about one-fourth mile north of Perdue Hill, Monroe County, Ala.
A closely related if not identical species is recorded in the Mint
Spring marl member of Marianna limestone at station 14203 on
Horton’s Mill Creek and at station 6647a, 1 1/3 miles southwest of
Boyce, Wayne County, Miss.

**Occurrence. - Lower part of Chickasawhay marl. ALABAMA:
Station 14205, one-fourth mile north of Perdue Hill, Monroe
County; station 143237, highest fossiliferous bed in ravine 200
yards south-southwest of Jones' old plantation house, about 1
mile northwest of Glendon Station (internal mold); station 7166?,
east side of Tombigbee River, just south of Payne’s Hammock,
Clarke County (internal mold). MISSISSIPPI: Station 142837,
*Chione limestone” at top of hill on old road leading down to
Limestone Creek, 3 miles north of Waynesboro, (external mold). A
few other internal molds from the lower Chickasawhay of western
Alabama and eastern Mississippi may be conspecific with the Per-
due Hill specimens.”

Discussion: This species is characterized by its
large size and by fine radial and concentric lines that
form a finely cancellate sculpture on the exterior. In
the larger specimens the hinge teeth in the central re-
gion are obliterated by subsidence of the cardinal
area.

Type: Two syntypes 495969 USNM from the Su-
wannee Limestone, rock island in the Suwannee River
about half a mile above highway bridge at White
Springs, Florida.

Occurrence: Mississippi: Mint Spring Formation,
localities 74b, 75b, 89a, 90, 97, 99a, 100a, 108b;
Chickasawhay Formation, Wayne County. Alabama:
Chickasawhay Formation, Monroe and Clarke Coun-
ties. Florida: Suwannee Limestone, Pasco, Suwan-
nee, and Hillsborough Counties. Georgia: Flint River
Formation, Flint River near Bainbridge, Decatur
County.

Glycymeris mississippiensis (Conrad)
Plate 6, figures 6, 8-9; Text Figure 32, 4
1829. Pectunuculus minutus Lesueur, Walnut Hills

fossil shells, pl. 10, fig. 10 (unpublished
manuscript).

1848b. Pectunculus Mississippiensis Conrad, Acad.
Nat. Sci. Philadelphia, Jour., 2nd ser., v. 1,
pt. 2, p. 125, pl. 13, fig. 25.

Axinae Mississippiensis (Conrad). Conrad in
Wailes, Rept. Agr. Geol. Mississippi, p.
287, 288.

Axinaea Mississippiensis (Conrad). Conrad,
Amer. Jour. Conch.,v. 1, pt. 1, p. 12 (Cata-
log).

Axinaea Mississippiensis (Conrad). Conrad,
Smithsonian Misc. Coll., v. 7, No. 200, p.
27 (List).

Glycymeris mississippiensis (Conrad). Dall,
Wagner Free Inst. Sci. Philadelphia,
Trans., v. 3, pt. 4, p. 608 (Comparison with
the rounded form of the Eocene G. trigo-
nella from the Gosport Sand in Alabama).

Not Glycymeris mississippiensis (Conrad).
Dall, U. S. Natl. Mus., Proc., v. 51, No.
2162, p. 488, 491 (Present in the Oligocene
beds along the Flint River, Georgia = Gly-
cymeris suwannensis Mansfield).

G. sp. cf. Glycymeris mississippiensis (Con-
rad). Gardner, Geol. Soc. Amer. Memoir
11, p. 51 (Present in the Oligocene of Mexi-
co at USGS sta. 13518, Nuevo Leon, Mexi-
co).

Pectunculus Mississippiensis Conrad. Moore,
Acad. Nat. Sci. Philadelphia, Proc. 1962, v.
114, No. 2, p. 77 (Holotype 30667).

Pectunculus mississippiensis Conrad. Rich-
ards, Acad. Nat. Sci. Philadelphia, Spec.
Pub. No. 8, p. 66.

Original Description: Conrad, 1848b.

1854.

1865.

1866.

1898.

1916.

1945.

1962.

1968.

““Orbicular, ventricose; length and height equal; disk with
slightly prominent fine radii, minutely crenulated; series of teeth
uninterrupted; inner margin finely crenulated.”

Discussion: This species has a cancellate exterior
sculpture similar to Glycymeris suwannensis Mans-
field but with slightly more elevated radial ribs. G.
mississippiensis differs from this latter species in
that: (1) it is characteristically smaller with the
largest specimen found having a height of 23 mm, (2)
it is strongly inflated in the umbonal region just
above the hinge, and (3) in adult specimens the cardi-
nal area is small and does not obliterate the central
hinge teeth by subsidence.

Type: Holotype 30667 ANSP from the Byram For-
mation, Vicksburg, Mississippi (Plate 6, figure 8;
Text Figure 32, 4).

Occurrence: Mississippi: Byram Formation, locali-
ty 106b, Vicksburg.

Glycymeris intercostata (Gabb)

Plate 7, figures 2-3, 5-7; Plate 58, figure 1;
Text Figure 32, 1
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1860. Axinaea intercostata Gabb, Acad. Nat. Sci.
Philadelphia, Jour., 2nd ser., v. 4, pt. 4,
art. 14, p. 402, pl. 68, fig. 2.

Axinaea intercostata Gabb. Dall, Wagner
Free Inst. Sci. Philadelphia, Trans., v. 3,
pt. 4, p. 607 [placed as a synonym of Gly-
cymeris arctata (Conrad)].

Glycymeris intercostata (Gabb). Palmer and
Brann, Bull. Amer. Paleont., v. 48, No.
218, pt. 1, p. 152-153.

Axinea intercostata Gabb. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
58.

Original Description: Gabb, 1860.

1898.

1965.

1968.

“Orbicular: beaks small, incurved; surface marked by numer-
ous, compound ribs, composed generally of three, sometimes four,
smaller ones and with smaller, transverse markings between these
ribs; area very small, hinge teeth large, lower part of the internal
edge crenulated.

“Locality. - Eocene. Alabama. Dr. Spillman.”

Discussion: This species is circular in outline and is
characterized by an exterior sculpture of narrow, ra-
dial ribs and concentric lamellae that are most promi-
nent in the interspaces. The radial ribs increase in
number with shell growth by the splitting of primary
ribs into 2 or 3 ribs and by addition of intercalary ribs
in the interspaces along the margins of the primary
ribs. Secondary ribs tend to be clustered about the
primary ribs, which have the most prominent eleva-
tion. Glycymeris intercostata differs from G. arctatus
in its circular outline, its narrow radial ribs, and its
stronger concentric lamellae. Gabb’s published locali-
ty for the type is “‘Eocene Alabama’’; however, the
label with the type states the locality as ‘‘Eocene,
Mississippi.” The type specimen contains limestone
matrix in the interior and was possibly collected from
the Mint Spring Formation in Mississippi or the Red
Bluff Formation in Alabama.

Type: Holotype 31431 ANSP, horizon and locality
uncertain (Plate 58, figure 1).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 38, 39, 40, 46; Mint Spring Forma-
tion, localities 74b, 75b, 90.

Glycymeris arctata (Conrad)
Plate 7, figures 1, 4, 8,11, 13

1848a. Pectunculus arctatus Conrad, Acad. Nat. Sci.
Philadelphia, Proc. 1847, v. 3, p. 294.

1848b. Pectunculus arctatus Conrad, Acad. Nat. Sci.
Philadelphia, Jour., 2nd ser., v. 1, pt. 2, p.
125, pl. 13, fig. 24.

1854. Axinaea arctatus (Conrad). Conrad in Wailes,
Rept. Agr. Geol. Mississippi, p. 287, 288.

1865. Axinaea arctatus (Conrad). Conrad, Amer.
Jour. Conch., v. 1, pt. 1, p. 12 (Catalog).

1866. Auxinaea arctata (Conrad). Conrad. Smithso-
nian Misc. Coll., v. 7, No. 200, p. 27 (List).

Glycymeris arctata (Conrad). Dall, Wagner
Free Inst. Sci. Philadelphia, Trans., v. 3,
pt. 4, p. 607 (Places Axinaea intercostata
Gabb and Axinaea bellasculpta Conrad in
synonymy under G. arctata).

Glycymeris arctata (Conrad). Dall, U. S. Natl.
Mus. Bull. 90, p. 122 (Compared with Gly-
cymeris lamyi Dall from the Tampa silex
beds Ballast Point, Tampa Bay, Florida, in
its radial structure).

Glycymeris arctata (Conrad). Cooke, U. S.
Geol. Survey Prof. Paper 129, p. 84 (Check
list; in Byram Marl).

Pectunculus arctatus Conrad. Moore, Acad.
Nat. Sci. Philadelphia, Proc. 1962, v. 114,
No. 2, p. 39 (Possible holotype 30647).

Pectunculus arctatus Conrad. Richards,
Acad. Nat. Sci. Philadelphia, Spec. Pub.
No. 8, p. 33.

Original Description: Conrad 1848a.

1898.

1915.

1922.

1962.

1968.

*“‘Short-ovate, convex depressed, with little prominate flattened
radii, divided by a longitudinal impressed line towards the base;
anterior margin truncated; posterior margin nearly rectilinear.
Length 2/3. Height 6-10.

“Rare, and occurs on the bank of Yazoo River, about 14 miles
from Vicksburg. There is in the collection a valve of another
species of Pectunculus, which is small, and resembles the young of
P. pulvinatus,”

Discussion: This species has somewhat of a tri-
angular outline due to the truncation of the anterior
and posterior dorsa! margins. The ribs are more flat-
topped and with more narrow interspaces than those
in Glycymeris intercostata (Gabb). A variety of G.
arctatus that occurs in the Mint Spring Formation
has broader and less divided ribs and has a more cir-
cular outline than that of the type which occurs in the
Byram Formation. This variety resembles Glycymer-
is cookei Dall of the Flint River Formation in Georgia
(See Plate 58, figures 2-4).

Type: Holotype 30647 ANSP from the Byram For-
mation, Vicksburg, Mississippi (Plate 7, figure 13).

Occurrence: Mississippi: Mint Spring Formation,
localities 89a, 97, 99a, 100a, 101a, 108b, 110; Byram
Formation, localities 93, 102, 109, 112¢, 114, 115. Also
occurs in the Rosefield Formation in Louisiana.

Order MYTILOIDA Ferussac, 1822
Superfamily MYTILACEA Rafinesque, 1815
Family MYTILIDAE Rafinesque, 1815
Subfamily MYTILINAE Rafinesque, 1815
Genus BRACHIDONTES Swainson, 1840

Brachidontes mississippiensis (Conrad)
Plate 7, figure 12
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1829. Lesueur, Walnut Hills fossil shells, pl. 12, fig.
6 (no name).

1848a. Modiola Mississippiensis Conrad, Acad. Nat.

Sci. Philadelphia, Proc. 1847, v. 3, p. 295.

1848b. Modiola mississippiensis Conrad. Conrad,

Acad. Nat. Sci. Philadelphia, Jour., 2nd
ser.,v.1,pt. 2, p. 126, pl. 12, fig. 19.

Perna mississippiensis (Conrad). Conrad,
Smithsonian Mise. Coll., v. 7, No. 200, p.
27 (List).

Modiolus (Brachydontes) mississippiensis
(Conrad). Dall, Wagner Free Inst. Sci.
Philadelphia, Trans., v. 3, pt. 4, p. 796.

Modiolus mississippiensis (Conrad). Cooke,
U. S. Geol. Survey Prof. Paper 129, p. 84
{Check list; in the Byram Marl).

Modiolus mississippiensis (Conrad). Cooke,
U. S. Geol. Survey Prof. Paper 133, p. 8
(Listed from the Oligocene cherts of Bain-
bridge, Georgia).

Brachidontes mississippiensis (Conrad).
Gardner, Geol. Soc. Amer. Memoir 11, p.
38, 56 (Present in the Oligocene of Mexico
at USGS sta. 13510 and 13535; a related
species occurs in the upper Jackson at
USGS sta. 13535).

Modiola Mississippiensis Conrad. Moore,
Acad. Nat. Sci. Philadelphia, Proc. 1962, v.
114, No. 2, p. 77 (Probable holotype
30646).

1968. Modiola mississippiensis Conrad. Richards,

Acad. Nat. Sci. Philadelphia, Spec. Pub.
No. 8, p. 66 {Holotype 30646).

Original Description: Conrad, 1848a.

1866.

1898.

1922.

1923.

1945.

1962.

**Slightly arched, elongated, ventricose, with rather fine closely-
arranged radiating lines wanting on the anterior side; region of
umbonial slope inflated posterior end acutely rounded; beak
angulated posteriorly; substance of shell silvery and perlaceous. 2-
10th from beak to base. Rare, except in one spot, where I obtained
several specimens and fragments.’

Discussion: Brachidontes mississippiensis has a
fragile shell and occurs most frequently as fragments
in screened samples. It is common at one locality
(112c) along the Glendon and Byram contact where
the articulated valves are filled with a limestone ma-
trix.

Type: Holotype 30646 ANSP from the Vicksburg
Group, Vicksburg, Mississippi (Plate 7, figure 12).

Occurrence: Mississippi: Mint Spring Formation,
locality 89a; Byram Formation, localities 94, 109,
112c¢.

Genus SEPTIFER Recluz, 1848
Subgenus SEPTIFER Recluz, 1848

Septifer (Septifer) probolus n. sp.
Plate 7, figures 9-10; Text Figure 32,5

Description: Shell nacreous, moderately inflated,
elongate in a posterior-ventral direction; umbo pro-
jecting above hinge with beak prosogyrate and nearly
terminal; hinge at 90° angle below beak with anterior
margin sloping in a posterior-ventral direction; hinge
elevated above a curved internal septum and with dy-
sodont teeth; internal margin crenulate; exterior with
radial ribs which increase by bifurcation and addition
of intercalary ribs.

Discussion: The umbo of Septifer (Septifer) pro-
bolus is much more prominent in elevation than that
of the type species S. (S.) bilocularis (Linne) from the
Recent of Indo-Pacific region. The name refers to the
elevated umbo.

Type: Holotype 340429 USNM from the Red Bluff
Formation, locality 35b (Plate 7, figure 10).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 35b, 40.

Subfamily CRENELLINAE Adams & Adams, 1857
Genus CRENELLA Brown, 1827

Crenella fenestra n. sp.
Plate 8, figures 1-6

Description: Shell small, nacreous, strongly inflat-
ed, ovate and elevated; beak prosogyrate; resilifer
short and sunken; hinge striated; interior margin
crenulate; exterior cancellate with strong radial ribs
and concentric lamellae; radial ribs increase by bifur-
cation and addition of intercalary ribs.

Discussion: The characteristic exterior sculpture of
this species is strongly cancellate as is suggested by
the name. Radial ribs are straight along the dorsal-
ventral, medial line of the exterior but are curved an-
teriorly and posteriorly in front of and behind this
line. Crenella minuscula Dall of the Alum Bluff Group
in Florida differs from this species in its smaller size
and weaker exterior sculpture.

Type: Holotype 340430 USNM from the Mint
Spring Formation, locality 108b (Plate 8, figure 1).

Occurrence: Mississippi: Forest Hill Formation,
locality 75a; Mint Spring Formation, localities 89a,
90, 99a, 100a, 108b; Byram Formation, localities 93,
102, 109.

Genus ARCOPERNA Conrad, 1865

Arcoperna linteata n. sp.
Plate 7, figure 14
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Description: Shell nacreous, strongly inflated,
ovate; beak prosogyrate and terminal; umbo strong-
ly inflated and elevated above hinge; exterior cancel-
late with fine bifurcating and intercalary radial ribs
and concentric growth lines.

Discussion: The fine radial ribs and concentric
lines of the exterior produce a fabric-like texture for
which this species is named. Arcoperna linteata is
similar to A. inflata Dall (see Plate 58, figure 10) from
the Flint River Formation in Georgia but differs in
having a coarser exterior sculpture. The species is
fragile, and the interior has not been examined.

Type: Holotype 340431 USNM from the Mint
Spring Formation, locality 99a (Plate 7, figure 14).

Occurrence: Mississippi: Mint Spring Formation,
localities 97, 99a.

Superfamily PINNACEA Leach, 1819
Family PINNIDAE Leach, 1819
Genus ATRINA Gray, 1842

Atrina argentea (Conrad)
Plate 9, figures 9, 11; Plate 59, figures 8-9

1829. Pinna radiata Lesueur, Walnut Hills fossil
shells, pl. 10, fig. 5 (unpublished manu-
script).

1848a. Pinna argentea Conrad, Acad. Nat. Sci. Phil-
adelphia, Proc. 1847, v. 3, p. 295-296.

1848b. Pinna argentea Conrad. Conrad, Acad. Nat.
Sci. Philadelphia, Jour., 2nd ser., v. 1, pt.
2, p. 126, pl. 13, fig. 31.

Pinna argentea Conrad. Conrad, Amer. Jour.
Conch., v. 1, pt. 1, p. 11 (Catalog).

Pinna argentea Conrad. Conrad, Smithsonian
Misc. Coll., v. 7, No. 200, p. 23 (Listed in
the Jackson Group).

Atrina argentea (Conrad). Dall, Wagner Free
Inst. Sci. Philadelphia, Trans., v. 3, pt. 4,
p. 662 (Abundant as impressions in brown-
ish clay at Vicksburg, Mississippi: Conrad
and Worthen).

Pinna (Atrina) argentea Conrad. Cooke, U. S.
Geol. Survey Prof. Paper 129, p. 84 (Check
list; in the Byram Marl and Mint Spring
Marl).

Pinna argentea Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,
p- 108, p. 40 (Holotype missing).

1865.
1866.

1898.

1922.

1962.

Original Description: Conrad, 1848a.

“Triangular, with straight margins and acute summit; com-
pressed: substance highly polished and silvery; valves with longi-
tudinal radii on more than half the disc, about thirteen in number;
anterior side with rugose, obtuse, oblique, finer and more approxi-
mate lines. Length 2 3/4. Rare.”

Discussion: This species is locally abundant in the
Byram Formation but because it is fragile good spec-
imens are difficult to obtain. Atrina argentea resem-
bles A. jacksonina Dall of the Jackson Group but has
stronger radial ribs on the dorsal region of shell’s ex-
terior.

Type: Probable syntypes 10222 ANSP from the
Vicksburg Group, Vicksburg, Mississippi (Plate 59,
figures 8, 9).

Occurrence: Mississippi: Mint Spring Formation,
localities 89a, 99a, 100a; Byram Formation 93, 106a,
109, 116.

Order PTERIOIDA Newell, 1965
Suborder PTERIINA Newell, 1965
Superfamily PTERIACEA Gray, 1847
Family PTERIIDAE Gray, 1847
Genus PTERIA Scopolli, 1777

Pteria argentea (Conrad)
Plate 9, figures 1-5, 7

Lesueur, Walnut Hills fossil shells, pl. 12, fig.
6 (No name).

1848a. Avicula argentea Conrad, Acad. Nat. Sci.

Philadelphia, Proc. 1847, v. 3, p. 294.

1848b. Avicula argentea Conrad. Conrad, Acad. Nat.
Sci. Philadelphia, Jour., 2nd ser., v. 1, pt.
2, p. 126, pl. 12, fig. 10.

Avicula argentea Conrad. Conrad, Amer.
Jour. Conch., v. 1, pt. 1, p. 11 (Catalog).

Avicula argentea Conrad. Conrad, Smithso-
nian Misc. Coll., v. 7, No. 200, p. 27 (List).

Pteria argentea (Conrad). Dall, Wagner Free
Inst. Sci. Philadelphia, Trans., v. 3, pt. 4,
p. 699.

Pteria argentea (Conrad). Cooke, U. S. Geol.
Survey Prof. Paper 129, p. 84 (Check list;
in the Byram Marl, Mint Spring Marl, and
Red Bluff Clay).

Pteria argentea (Conrad). Gardner, Geol. Soc.
Amer. Memoir 11, p. 59 (Pteria sp. may =
P. argentea; Oligocene, USGS sta. 14056
and 14147, Nuevo Léon, Mexico).

Pteria cf. argentea (Conrad). Harris, Bull.
Amer. Paleont., v. 38, No. 138, p. 13, pl. 6,
fig. 6 (Ocala Limestone, Florida).

Avicula argentea Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,
p- 40 (3 syntypes 30644, Labelled by Con-
rad?; one subsequently figured).

Avicula argentea Conrad. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
33 (Types 30644).

1829.

1865.
1866.
1898.

1922.

1945.

1951.

1962.

1968.
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cardingl crurg
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anterior aouricle P posterior auricte /.- 2y ] onterior guricle
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adducter

Figure 32 — 1- left valve, Glycymeris intercostata (Gabb); 2- right valve, Glycymeris suwannensis Mansfield; 3- right valve, Limopsis
(Limopsis) sp.; 4- left valve (holotype), Glycymeris mississippiensis (Conrad); 5- right valve (holotype), Septifer (Septifer) probolus n.
sp.; 6- right valve, Pecten (Pecten) perplanus Morton; 7- left valve, Chlamys (Lyropecten) menthifontis Glawe. ht = hinge teeth, ca =
cardinal area, r =resilifer, n =nymph, aa =anterior adductor muscle scar, pa = posterior adductor muscle scar. Illustrations by Randall
Bissell.
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Original Description: Conrad, 1848a.

“Ovate-subquadrangular, thin and fragile, ventricose above,
smooth and entire? anterior wing sharply angular; posterior wing
not produced, rectangular at the extermity; posterior end angular,
extending beyond the hinge line and much above the line of the
base: anterior margin and base form a regular rounded outline.
Height 1 1/2. Length 1 4-10. Not common.”

Discussion: The larger specimens of this species
occur in the Mint Spring Formation, which is the
probable horizon of the type. Some well preserved
specimens that retain the outer shell layer show ra-
dial color rays (Plate 9, figure 2) and irregular con-
centric growth lines. This species is similar in size and
shape to Pteria limula vanwinkleae Harris of the
Jackson Group but the latter species has not been
found to retain the outer shell layer.

Type: Holotype 30644 ANSP from the Vicksburg
Group, Vicksburg, Mississippi (Plate 9, figure 1).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 37, 38; Mint Spring Formation, localities 74b,
75a, 89a, 97, 99a, 100a, 108b; Byram Formation, lo-
calities 93, 102, 106a.

Superfamily PECTINACEA Rafinesque, 1815
Family PECTINIDAE Rafinesque, 1815
Genus EBURNEOPECTEN Conrad, 1865
Subgenus EBURNEOPECTEN Conrad, 1865

Eburneopecten (Eburneopecten) subminutus
(Aldrich)

Plate 9, figures 6, 8, 10

1903. Pecten (Pseudamusium) subminutus Aldrich,
Nautilus, v. 16, No. 9, p. 100, pl. 4, fig. 16-
17.

1938. Amusium (Pseudamussium) subminutus Al-
drich. Tucker-Rowland, Mus. Royal Hist.
Nat. Belgique, Mem., Ser. 2, fasc. 13, p. 67,
pl. 6, fig. 16.

1965. Eburneopecten subminutus (Aldrich). Palmer
and Brann, Bull. Amer. Paleont., v. 48, No.
218, p. 136.

Original Description: Aldrich, 1903.

**Shell minute, thin, surface smooth, not polished, valves rather
flat, ears small, subequal in the right valve and unequal in the left.
Fine rugose striae on the ears of the right valve, vertical to the
hinge line but not reaching it, but they run down over the submar-
gin. One ear in the left valve with five or six radiating ribs, the
other smooth; interior smooth, the cardinal margin cross striated.

**Alt. 3 mm., lat. 3 mm. of the largest specimen.
*Localities: Red Bluff, Miss., Jackson, Miss.

*This little shell is evidently adult. It is probably found at
Vicksburg also. It is not rare, closely resembles Pecten Guppyi
Dall in form, but is smaller.”

Discussion: This small Eburneopecten is common

throughout the Vicksburg Group. Some of the larger
specimens have been found in the Mint Spring For-
mation.

Type: Two syntypes 644632 USNM from the Red
Bluff Formation, Red Bluff, Mississippi (Plate 9,
figure 8).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 40; Forest Hill Formation, localities 75a,
88a; Mint Spring Formation, localities 89a, 90, 99a,
100a; Byram Formation, localities 93, 94, 102, 106a.

Genus CHLAMYS Riding, 1798
Subgenus AEQUIPECTEN Fischer, 1886

Chlamys {Aequipecten) cocoana Dall, 1898
Plate 10, figure 6

Pecten (Chlamys) cocoanus Dall, Wagner
Free Inst. Sci. Philadelphia, Trans., v. 3, p.
738, pl. 34, fig. 23.

Chlamys (Chlamys) cocoanus Dall. Tucker-
Rowland, Amer. Midland Nat., v. 17, p.
1001, pl. 7, fig. 7, 8.

Chlamys cocoana Dall. Harris and Palmer,
Bull. Amer. Paleont., v. 30, No. 117, p. 32,
pl. 8, fig. 10.

Chlamys cocoana {Dall). Cooke and MacNeil,
U. S. Geol. Survey Prof. Paper 243-B, p.
217.

Chlamys cocoana Dall. Harris and Palmer,
Bull. Amer. Paleont., v. 48, No. 218, pt. 1,
p. 82.

Chlamys (Aequipecten) cocoana Dall. Glawe,
Geol. Survey Georgia, Information Circu-
lar No. 46, p. 6-7, pl. 2, fig. 1-5, 7, 8, 10, 11.

Original Description: Dall, 1898.

1898.

1936.

1946.

1952.

1965.

1974.

*‘Jacksonian Eocene of Red Bluff, Mississippi, and Cocoa Post
Office, Choctaw County, Alabama; Burns.

“Shell small, thin, flattish, oblique, produced behind, with
about twenty-five small, low entire ribs, rounded above, and about
fourteen interstitial single smaller threads, the tops of all of which
are somewhat sparsely concentrically imbricated, the interspaces
showing only incremental lines; ears quite unequal, small, the
posterior smaller, each with five or six low, hardly scaly radii; in-
side of the valve obsoletely channeled, the cardinal crura develop-
ed. Alt. 23, lat. 23 mm.

*‘This shell differs from P. membranosus by its entire and less
numerous ribs, and from P. wahtubbeanus by its greater obliqui-
ty, its entire, less conspicuous, and less densely imbricated ribs.”

Discussion of Glawe, 1974.

*The above description by Dall is based solely on the holotype,
a small, worn left valve. Throughout Alabama this species is
usually small and worn, generally having a height of less than 20
mm. In left valves at-a growth stage of 10 mm from the beak,
there are about 19 to 30 low, primary ribs and 10 to 20 smaller ribs
that are added by intercalation. At a distance of 10 mm from the
beak in right valves, there are 23 to 30 primary ribs of which 3 to
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13 of these ribs have increased by bifurcation. Well preserved, un-
worn specimens have imbricated external ribs.

"“OCCURRENCE IN GEORGIA. - Chlamys cocoana is com-
mon and unusually large in the Clinchfield Sand at Area 22 kaolin
pit, Huber (locality 35); common in Clinchfield Sand at Rich Hill,
4.7 miles SE of Knoxville (locality 34); rare and usually as molds
in the Twiggs Clay in a ditch along Interstate 75, about 4 miles
south of Perry (locality 28); common in the Twiggs Clay at a kao-
lin mine near Clear Creek, about 5 miles south of Gordon (locality
37); common in the Cooper Marl at a road cut 4 miles northeast of
Hayneville (locality 33) (Locality 7 - Pickering, 1970); and com-
mon in Cooper Marl at Sugar Hill about 6 miles northeast of Una-
dilla (locality 30) (Locality 25 - Pickering, 1970).

“DISTRIBUTION ELSEWHERE IN THE SOUTHEAS-
TERN UNITED STATES. - Chlamys cocoana is known from Up-
per Eocene and Oligocene localities in Alabama and Mississippi:
Cocoa Post Office, Chocktaw County, Alabama, Type; rare in
Moodys Branch Marl, 3.9 miles west of Gilbertown (locality 6);
and west bank of Tombigbee River, 100 yards north of quarry at
St. Stephens, Alabama (locality 9); common in Cocoa Sand, 2.9
miles north of Grove Hill, Alabama (locality 12); common in upper
Ocala Limestone, 1.6 miles southwest of Perdue Hill, Alabama
(locality 14); and very rare in the basal Red Bluff at Hiwannee,
Mississippi (locality 3), and at Little Stave Creek, Jackson, Ala-
bama (locality 10).

Chlamys cocoana has been reported from the Cooper Marl
(Oligocene) of South Carolina (Cooke and MacNeil, 1952). My col-
lection from the Cooper Marl at the Carolina Giant Cement Corpo-
ration quarry 2 miles north of Harleyville, South Carolina (locality
38) contains a small species of Chlamys similar to Chlamys co-
coana but is probably an unnamed species. More study on this
South Carolina species is needed.

“REMARKS. - Thirty-nine specimens of Chlamys cocoana from
the Clinchfield Sand near Huber, Georgia, and one nearly com-
plete specimen from the Cooper Marl at Sugar Hill near Unadilla,
Georgia, are unusually large and well preserved. These specimens
are particularly meaningful because they provide new information
on the late stages of external rib development.

“Of the 21 left valves from Huber (height 20 to 32 mm), many
specimens exhibit a rib development that is more complex than
that observed on the holotype (height 23 mm). On left-valve speci-
mens, there are 20 to 27 (avg. 24.6) prominent primary ribs and 13
to 24 (avg. 19.6) less prominent secondary ribs. The secondary
ribs form between the primary ribs by intercalation. However, in
some of the larger left valves, the primary ribs may also branch
either into two ribs of the same height and width or add low sec-
ondary ribs at their sides, or the valves may exhibit both branch-
ing of primary ribs and addition of secondary ribs at the sides of
the primary ribs. On 7 of 19 left valves, some (1 to 14, avg. 7.7) of
the primary ribs have branched before the 20 mm in height growth
state. However, 11 of 19 left valves have 2 to 31 (avg. 9.9) low,
secondary ribs that develop at the sides of some of the primary
ribs.

“On 17 specimens of right valves from near Huber, Georgia,
{height 20 to 28 mm) the number of primary ribs ranges from 23 to
27 (avg. 24.4). Most of the primary ribs in the central portion of
the disk branch into two ribs of the same height and width at
about the 10 mm-in-height growth state. However, low secondary
ribs may be added by either intercalation between primary ribs (5
of 17 specimens) or at the side of primary ribs (13 of 17 specimens)
or by both means (5 of 17 specimens). The one large right valve
from the Cooper Marl near Unadilla, Georgia, has rib ornamenta-
tion similar to the ornamentation just described for the right-
valve specimens from the Clinchfield Sand near Huber, Georgia.

“Chlamys cocoana and Chlamys membranosa (Morton) are"

similar in internal structure (elevated margins of chondrophore,
crenulated ventral margin of the disk) and general features of rib
ornamentation. The two species may be distinguished, however,

by differences of rib ornamentation. C. cocoana has fewer external
ribs than C. membranosa, and right valves of C. cocoana exhibit a
characteristic branching of the primary ribs, a feature not ob-
served in C. membranosa.”

Discussion: This species is easily distinguished
from other Chlamys in the Vicksburg Group by its
high elevation, its bifurcating ribs, and its shallow in-
flation.

Type: Holotype 141025 USNM from the Red Bluff
Formation, Cocoa Post Office, Choctaw County, Ala-
bama.

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 37, 38, 39. For other localities in the Upper
Eocene of Alabama, Georgia, and South Carolina see
Cooke and MacNeil (1952).

Chlamys (Aequipecten) redwoodensis n. sp.
Plate 11, figure 1; Plate 58, figures 5,6

Description: Shell inequilateral, slightly produced
posteriorly, weakly inflated; valves equally convex;
right anterior ear deeply notched, sculptured with 6
to 7 strong radials, right posterior ear with 5 radials
of moderate strength; left anterior ear with 5 weak
radials, left posterior ear with 7 strong radials; disk
with 21 to 24 narrow unilirate ribs and slightly nar-
rower U-shaped or flat-bottomed interspaces, and
with fine concentric lamellae.

Discussion: The simple unicarate ribs, the general
shell outline, and the convexity of this species is simi-
lar to that of Chlamys (Aequipecten) nupera (Conrad)
of the Jackson Group. It differs from the latter
species in having interspaces that are U-shaped or
flat-bottomed rather than V-shaped and in having a
thinner shell. One specimen from locality 93 has fine
intercalary ribs. Though the type and the better pre-
served specimens of this species are from the Byram
Formation, it is most abundant in the Forest Hill
Formation at locality 75a.

Type: Holotype 340434 USNM from the Byram
Formation, locality 112¢ (Plate 11, figure 1).

Occurrence: Mississippi: Forest Hill Formation,
locality 75a; Byram Formation localities 93, 112c.

Subgenus ANATIPOPECTEN Hertlein, 1936

Chlamys (Anatipopecten) anatipes (Morton)
Plate 12, figures 1-7

1833. Pecten anatipes Morton, Amer. Jour. Sci., 1st
ser., v. 23, No. 2, p. 293, pl. 5, fig. 4.

1865. Pecten anatipes Morton. Conrad, Amer. Jour.
Conch., v. 1, pt. 1, p. 14 (Catalog).
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1882a. Pecten anatipes Morton. Heilprin, Acad. Nat.
Sci., Proc. 1881, v. 33, p. 417 (Catalog; in
the Oligocene of Alabama).

Pecten anatipes Morton. Aldrich, Geol. Sur-
vey Alabama, Bull.,, No. 1, p. 43 {Check
list; vicinity of Claiborne, Alabama).

Pecten (Nodipecten) anatipes Morton. Dall,
Wagner Free Inst. Sci. Philadelphia,
Trans., v. 3, pt. 4, p. 730 (Present in the
Oligocene at Heidelberg in Jasper County,
Mississippi).

Pecten anatipes Morton. Dall, U. S. Natl.
Mus. Proc., v. 51, No. 2162, p. 492 {Vicks-
burgian at Heidelberg and Jasper Co.,
Mississippi; at Red Bluff on the Flint
River, Bainbridge, Georgia).

1886.

1898.

1916.

1936. Chlamys (Chlamys) anatipes (Morton):
Tucker-Rowland, Amer. Midland Nat., v.
17,p. 1004, pl. 7, fig. 2; pl. 10, fig. 13.

1944. Pecten anatipes Morton. MacNeil, Amer.

Assoc. Petr. Geol., Bull,, v. 28, No. 9, p.
1324, 1330 (In Lepidocyclina fragilis zone,
base of Marianna Limestone, Marianna,
Florida; p. 1324: in coquina bed above
Marianna Limestone, Clarke Co., Ala-
bama; p. 1330).

Chlamys anatipes (Morton). Harris, Bull.
Amer. Paleont., v. 33, No. 138, p. 10, pl. 5,
fig. 2.

Flexopecten anatipes (Morton). Palmer and
Brann, Bull. Amer. Paleont., v. 48, No.
218, p. 464, pl. 1, fig. 1, 2 (Drawings by
Otto Meyer for T. H. Aldrich).

Pecten anatipes Morton. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
31.

Chlamys (Anatipopecten) anatipes (Morton).
Hertlein, Family PECTINIDAE: Treatise
Invert. Paleont., pt. N, v. 1 of 3, p. N355,
fig. C18, 2.

Chlamys (Anatipopecten) anatipes (Morton).
Glawe, Geol. Survey Georgia Information
Circular No. 46, p. 8, pl. 4, fig. 2, 4-6.

Original Description: Morton, 1833.

1951.

1965.

1968.

1969.

1974.

““With four or five broad convex ribs, longitudinally striated; at
the sides large striae replace the ribs. Rarely more than half an
inch in diameter. From the overlying limestone of Claiborne, Ala-
bama."”

Discussion of Glawe, 1974

*Shell suborbicular, thick, small, maximum height 31.2 mm,
maximum length 29.2 mm; both valves convex; ribs broad,
rounded, increase in width ventrally, wider than interspaces; 4 to
7 strong ribs on the central portion of the disk and a smaller one
on either side; lirae on ribs, interspaces, and submargins; concen-
tric lamellae closely spaced. Ears fairly large, nearly equal, with
numerous radial striations; byssal notch deep; ctenolium in right
valve with 3 or 4 teeth exposed. Hinge with provinculum, one pair
of cardinal crura, and a resilial pit; broad internal ribs fluted along
ventral margin.

“DIMENSIONS. - Holotype, fragmentary specimen from near
Claiborne, Alabama.

“OCCURRENCE IN GEORGIA. - Rare in Marianna Lime-
stone on the west bank of the Ocmulgee River at Lower City Park,
Hawkinsville (locality 32). Also reported from the Oligocene beds
at Red Bluff, seven miles above Bainbridge and on the west bank
of Flint River, opposite Little Horseshoe Point, 0.5 mile below
Mascot Point and 4.5 miles below Bainbridge, Georgia (Vaughan,
Cook, Mansfield; in Dall, 1916).

“DISTRIBUTION ELSEWHERE IN THE SOUTHEAS-
TERN UNITED STATES. - Chlamys anatipes is found in the Oli-
gocene formations of Mississippi (Glendon), Alabama (Red Bluff,
Marianna, Glendon, Byram), and Florida (Bumpnose); but its
presence is always rare.

“REMARKS. - Palmer and Brann (13865, p. 144) list the geo-
logic range of Chlamys anatipes from Upper Eocene (type) to Oli-
gocene. They apparently consider the type to be from the Upper
Eocene because Morton reported it *from the overlying limestone
of Claiborne, Alabama.” However since Morton (1833, p. 293) also
found Pecten perplanus Morton (now Pecten perplanus perplanus)
in the same beds as C. anatipes and I have found P. p. perplanus
only in Oligocene beds (Glawe, 1969), I conclude that the type of
C. anatipes (if found in place) came from the Oligocene beds near
Claiborne, Alabama.”

Discussion: In Mississippi, this species is most
abundant at the base of the Glendon Limestone at lo-
cality 45b. It is easily recognized by its broad ribs
and interspaces and is the type species for the sub-
genus Anatipopecten.

Type: Holotype 12575 ANSP from Claiborne, Ala-
bama (horizon uncertain). The locality given by Rich-
ards (1968, p. 31) is St. Stephens, Alabama.

Occurrence: Mississippi: Forest Hill Formation,
locality 75a; Mint Spring Formation, locality 89a;
Marianna Limestone, locality 75c¢; Glendon Lime-
stone, locality 45b. Also occurs in the Red Bluff,
Marianna, Glendon, and Byram Formations of Ala-
bama, the Bumpnose Limestone of Florida, and the
Marianna and Flint River Formations of Georgia.

Subgenus LYROPECTEN Conrad, 1862

Chlamys (Lyropecten) duncanensis Mansfield
Plate 11, figures 4-5, 8-10, 12

1934. Pecten (Lyropecten) duncanensis Mansfield,
Washington Acad. Sci., Jour., v. 24, p.
332, fig. 1-3.

1938. Chlamys (Lyropecten) duncanensis (Mans-
field). Tucker-Rowland, Mus. Royal Hist.
Nat. Belgique Mem., ser. 2, fasc. 13, p. 7,
pl. 5, fig. 22.

1974. Chlamys (Lyropecten) duncanensis Mans-
field. Glawe, Geol. Survey Georgia, Infor-
mation Circular No. 46, p. 9, pl. 3, fig. 4-6,
9.

Original Description: Mansfield, 1934.

*‘Shell small, rather thin, inequilateral, weakly inflated, the left
valve more convex than the right. Right anterior ear with a mod-
erately deep notch and sculptured with five rather strong radials,
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the innermost of which lies close to the submargin, and with
transverse closely-spaced imbrications; right posterior ear with
six strong, imbricated radials. Disk of right valve sculptured with
23 to 25 (24 on holotype) squarish, scabrous and imbricated ribs,
separated by intervals of about the same width as the ribs. The
early portion of each rib is narrowly rounded and the later portion
nearly square; the latter is undercut on the sides and is ornament-
ed on the top with three scabrous threads, the medial one of which
is the strongest. The interradial spaces on the smaller specimens
are either without a radial or, if present, it is only faintly indi-
cated. A fragment of a larger shell (Fig. 1, U.S.N.M. No. 373056)
shows one interradial thread of moderate strength in each space.
Ribs and interspaces crossed by imbrications whose edges are
about one millimeter apart. Left valve sculptured similarly to the
right, except that the interradial thread appears to be more
strongly developed. Submargins low and marked with faint
radials.”

Discussion of Glawe, 1974,

“DIMENSIONS. - Holotype, right valve; height 23 mm,
length, 22.5 mm, convexity, 4 mm, from Duncan Church, Wash-
ington County, Florida.

“OCCURRENCE IN GEORGIA. - Chlamys duncanensis is
common in the upper beds at the Dixie Lime and Stone Company
quarry (Oligocene) near Bridgeboro (locality 27), rare and small in
the Marianna Limestone along the west bank of the Oecmulgee
River at Lower City Park in Hawkinsville (locality 32), and possi-
bly occurs in the Bainbridge area. According to Mansfield (1934,
p. 33), Pecten duncanensis (now Chlamys duncanensis) is closely
allied to, if not the same as, specimens figured and incorrectly re-
ferred by Dall (1916, p. 492) to Pecten suwaneensis Dall (now
Chlamys suwaneensis) from the Glendon Chert (Limestone) at
Bainbridge, Georgia.

“DISTRIBUTION ELSEWHERE IN THE SOUTHEAS-
TERN UNITED STATES. - Chlamys duncanensis is common in
the Glendon Limestone near Heidelberg (locality 2) and rare in the
Byram Marl near “‘old”’ Byram, Mississippi (locality 1); common
in the Glendon Limestone near Millry (locality 8), rare in the
Glendon Limestone near St. Stephens (locality 9), Glendon Flat
Station (locality 11), and Frisco City (locality 15), and rare in the
Byram Marl at Hart's Bridge on Five Runs Creek, Alabama (lo-
cality 18); and common in the Suwannee Limestone at Natural
Bridge, Walton County (locality 21) and near Duncan Church
(type locality), Washington County, Florida (locality 22).

“REMARKS. - Chlamys duncanensis has a trilirate rib devel-
opment similar to the rib development of Pecten perplanus byra-
mensis Gardner that also occurs in the northern Gulf Coast Oligo-
cene formations. However C. duncanensis differs from P. p. byra-
mensis by having interspace lirations, a convex left valve, a valve
shape that is slightly produced in the posterior, and a ctenolium
present in even the largest specimens - features not observed in P.
p. byramensis.”

Discussion: Glawe (1974) points out the superficial
resemblance of Chlamys duncanensis to Pecten by-
ramensis Gardner because of its trilirate ribs. How-
ever, it differs from the latter species in: {1) being
equivalved, (2) being assymetrical and produced pos-
teriorly, and (3) having intercalary ribs.

Type: Holotype USNM from the Suwannee Lime-
stone near Duncan Church, Washington County,
Florida.

Occurrence: Mississippi: Glendon Limestone, lo-
calities 45b, 92. For other localities see Glawe, 1974.

Chlamys (Lyropecten) menthifontis Glawe

Plate 10, figures 2-4, 7-9; Plate 11, figures 2-3, 11;
Text Figure 32, 7
Chlamys menthifontis Glawe, Jour. Paleont.,

v. 44, No. 5, p. 858-866, pl. 121, fig. 14, 6,
7

1970.

Original Description: Glawe, 1970.

“Diagnosis.-Chlamys having medium-sized, highly inflated,
and nearly equally convex valves; a thick shell; external ribs with
lirae; anterior ear only slightly longer than posterior ear; and a
disc that is produced posteriorly in large specimens. Differs from
C. deshayesii (Lea) in having greater size, thickness, and convexi-
ty of the valves and in having a disc that is produced posteriorly
in large specimens.

“Description. - Shell suborbicular in small specimens, produced
posteriorly in large specimens, thick; medium-sized, maximum
height 51.0 mm, maximum length 54.0 mm: highly inflated, right
valves slightly more convex than left valves except in the largest
specimens which are generally equally convex; hinge line nearly
straight in both valves; ribs high, rounded; left and right valve
with 16 to 23 ribs; top of ribs in central portion of disc at the ven-
tral margin of largest specimens with 3 to 5 lirae; interspaces
about the same width as the ribs; interspaces in the central por-
tion of the disc at the ventral margin of the largest specimens with
4 to 8 lirae; lirae increase by intercalation and are fewer on the ribs
and interspaces of the lateral margins of the disc than on the cen-
tral part of the disc; number of lirae between consecutive mid-in-
terspaces on the middle of the disc is variable, but lirae on speci-
mens larger than 20 mm in height increase at an average rate of
one lira per 6 mm in height (Text-fig. 3); concentric growth incre-
ments coarse, largest specimens with 0 to 6 prominent growth-
rings; ears medium size, unequal, anterior slightly longer than
posterior, prominently striated with 5 to 10 radial threads on the
anterior ear and 4 to 11 radial threads on the posterior ear of left
valves and 2 to 6 radial threads on the anterior ear and 3 to 10 ra-
dial threads on the posterior ear of right valves; byssal notch
deep, ctenolium generally with 3 teeth. Hinge with provinculum,
one pair of cardinal crura, two rudimentary anterior crura, and one
rudimentary posterior crus; resilial pit medium size, triangular,
and inclined slightly to the posterior. Adductor muscle scars
large, probably a single scar in the left valve, a divided scar in the
right valve with the dorsal portion larger; interior of valve with
fluted internal ribs along ventral margin.”

Discussion: This is the largest species of Pecti-
nacea that occurs in the Vicksburg Group. It is par-
ticularly common in the Mint Spring Formation near
Cleary, Mississippi, and is characterized by broad
ribs and interspaces that are covered by fine radial li-
rations (see Plate 11, figure 11B).

Type: Holotype 8295 LSUGM and Paratype 8297
LSUGM from the Mint Spring Formation, Rees pro-
perty near Cleary, Mississippi; Paratype 8296
LSUGM from the Mint Spring Formation, MGS lo-
cality 107b.

Occurrence: Mississippi: Mint Spring Formation,
localities 89a, 90, 99a, 97, 100a, 107b, 110; Marianna
Limestone, locality 9la.

Genus PECTEN Muller, 1776
Subgenus PECTEN Muller, 1776
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Pecten (Pecten) perplanus Morton

Plate 10, figures 1, 5; Plate 12, figures 8-9;
Plate 59, figures 1-4; Text Figure 32, 6

1833. Pecten perplanus Morton, Amer. Jour. Sci.,
ser.1,v.23,p.293, pl. 5, fig. 5.

Pecten perplanus Morton. Morton, Synop. or-
ganic remains, Cretaceous Gr., p. 58, pl. 5,
fig. 5; pl. 15, fig. 8.

Pecten perplanus Morton. d’Orbigny,
Prodrome de stratigraphique universel-
le...: Paris, v. 2, p. 393.

Pecten perplanus Morton. de Gregorio, Ann.
Geol. et Paleont., livr. 7 et 8, p. 182, pl. 21,
fig. 30, 31 (Copy Morton).

Pecten perplanus Morton. Cooke, Amer.
Assoc. Petroleum Geologist Bull., v. 17,
No. 11, p. 1388 (P. perplanus Morton was
originally applied to the flat valve of P.
poulsoni Morton and is therefore a syn-
onym of P. poulsoni).

Not Chlamys (Aequipecten) perplanus (Mor-
ton). Tucker-Rowland, Mus. Royal Hist.
Nat. Belgique, Mem., ser. 2, fasc. 13, p. 31,
pl. 6, fig. 6. [= Chlamys (Aequipecten)
spillmani (Gabb)].

Not Pecten (Aequipecten) perplanus Morton.
Shimer and Shrock, Index fossils of North
America, p. 407.

Pecten perplanus Morton. Gardner, Geol.
Soc. Amer. Memoir 11, p. 62 (Exact locali-
ty for P. poulsoni and P. perplanus are not
known; figures by Lesueur and Morton are
inadequate reproductions).

Pecten perplanus Morton. Harris and Palmer,
Bull. Amer. Paleont., v. 30, No. 117, pt. 1,
p.27,pl. 7, fig. 5-9, not fig. 10, 11.

Pecten perplanus Morton, var. Harris, Bull.
Amer. Paleont., v. 33, No. 138, p. 8, pl. 3,
fig. 5-8 (Upper Eocene; Bumpnose Lime-
stone, Florida).

Aequipecten perplanus (Morton). Palmer and
Brann, Bull. Amer. Paleont., v. 48, No.
218, pt. 1, p. 25 (part), not pl. 1, fig. 8, 9.

Pecten perplanus perplanus Morton. Glawe,
Geol. Survey Alabama, Bull., No. 91, p. 40-
44, pl. 2, fig. 1-10 (Occurrence: Red Bluff
Clay and lower Marianna Limestone of
eastern Mississippi and western Alabama;
Bumpnose Limestone, Florida; p. 42).

Pecten perplanus Morton. Dockery, Miss
Bureau Geol., Bull. No. 122, p. 156-157, pl.
78, fig. 3.

Original Description: Morton, 1833.

1834.

1850.

1890.

1933.

1938.

1944.

1945.

1946.

1951.

1965.

1969.

1980.

“Depressed, with about twenty simple-costae, transversely
striated. Diameter less than an inch. Found with the preceding
species.”

Discussion of Glawe, 1969.

“DIAGNOSIS: Pecten perplanus having ribs of the right valve
fairly low, rounded in transverse profile, and smooth in the domi-
nate form.

“DESCRIPTION: Shell orbicular, thin to moderately thick;
small; maximum height 36.4 mm (mean height 20.37 mm), maxi-
mum length 37.5 mm (mean length 20.85 mm); unequally bicon-
vex, the right valve moderately to greatly convex (mean I.H =
0.25), the left slightly to moderately convex (mean I:H = 0.16);
hinge line slightly concave in right valve, nearly straight in left
valve; ribs fairly low, rounded, and usually smooth or occasionally
unilirate or trilirate in the adult portion of the disc; ribs slightly
wider than interspaces; right valve with 15 to 21 ribs (mean 17.9);
left valve with 15 to 22 ribs (mean 18.0); concentric lamellae wide-
ly spaced with ventrally directed imbrications on the ribs in the
younger portion of the disc to slightly sinuous in the adult por-
tion. Ears fairly large, subequal, faintly to prominently striated
with 2 to 6 radial threads on the anterior ear, 2 to 9 radial threads
on the posterior ear; byssal notch moderately deep; ctenolium
visible in small specimens. Hinge with provinculum, 1 or 2 pairs of
cardinal crura, and one pair of distinct ridgelike auricular denti-
cles; resilial pit rather small and narrow, fringed with lateral
ridges in the right valve. Adductor muscle scars large, a single
scar in the left valve and a divided scar in the right valve with the
dorsal portion being larger; interior of valves with faint internal
ribs fluted along the ventral margin.

“REMARKS: As the type of P. perplanus Morton appears to
be lost (fide Harris and Palmer, 1946, p. 27; the statement in
Palmer and Brann, 1965, p. 25, to the contrary is an error accord-
ing to Palmer, 1965, personal communication), it is desirable to
designate a neotype. Although Morton in his original description
writes, ‘‘Found with the preceding species (i.e., Chlamys anatipes)
in overlying limestone of Claiborne, Alabama,” subsequent inves-
tigations have failed to turn up true pectens in the vicinity of Clai-
borne, Alabama. Harris and Palmer (1946) assigned material from
St. Stephens, Alabama, to P. perplanus, and therefore the neotype
locality is here precisely designated as the top of the Red Bluff
Clay at the Lone Star Cement Company quarry at St. Stephens
bluff, Alabama (section 08).”

Discussion: A succession of three similar Pecten
species occurs in the Vicksburg Group. These are: (1)
Pecten perplanus of the Red Bluff and Forest Hill
Formations and the lower Marianna Limestone, (2)
Pecten poulsoni of the Mint Spring Formation, the
Marianna Limestone, and the lower Glendon Lime-
stone, and (3) Pecten byramensis of the Glendon
Limestone and the Byram and Bucatunna Forma-
tions. The preceding species are the most useful bi-
valve guide fossils in the Lower Oligocene of the Gulf
Coastal Plains.

There is some uncertainty as to the identity of
Morton’s type for Pecten perplanus which is missing.
Cooke (1933) thought the type to have been a flat left
valve of Pecten poulsoni. Morton stated that P. per-
planus occurred with Chlamys (Anatipopecten) ana-
tipes in the overlying limestone at Claiborne. As this
latter species occurs throughout the Vicksburg
Group, it is of little help in determining the horizon of
Morton's type. Glawe (1969) designated a neotype
from the Red Bluff Formation.

Pecten perplanus is distinguished from the other
Pecten of the Vicksburg Group by its simple, round-
ed, low ribs, by the moderate convexity of the right
valve, and by its smaller size. A variation of this spe-
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cies has intercalary lirae and trilirate ribs (see Plate
12, figure 8b and Plate 59, figures 5-7).

Type: Neotype 8053 LSUGM from the Red Bluff
Formation, St. Stephens quarry, St. Stephens, Ala-
bama.

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 38, 39, 40, 46; Forest Hill Formation,
locality 75a. Also from Red Bluff Formation and
lower Marianna Limestone in Alabama and the
Bumpnose Limestone in Florida. For additional lo-
calities see Glawe, 1969.

Pecten (Pecten) poulsoni Morton
Plate 12, figures 10-12

Pecten unicarinata Lesueur, Walnut Hills
fossil shells, pl. 10, fig. 4 (unpublished
manuscript).

Pecten poulsoni Morton, Synop. organic re-
mains, Cretaceous Gr., p. 59, pl. 19, fig. 2.

?Pecten (Janira) promens de Gregorio, Ann.
Geol. et Paleont., livr. 7 et 8, p. 182, pl. 21,
fig. 17-25.

2Pecten (Janira) poulsoni Morton. de Gre-
gorio, Ibid, p. 182, pl. 21, fig. 27.

Pecten (Pecten) poulsoni Morton. Dall, Wag-
ner Free Inst. Sci. Philadelphia, Trans., v.
3, p. 719 (part).

Pecten poulsoni Morton. Cooke, in Geol. Sur-
vey Alabama Spec. Rept. 14, p. 97, fig. 1a,

1829.

1834.
1890.

1890.
1898.

1926.

Pecten poulsoni Morton. Cooke and Mossom,
Florida Geol. Survey, 20th Ann. Rept., p.
62, pl. 7, fig. 1a, 1b.

Pecten (Pecten) poulsoni Morton. Tucker,
Amer. Midland, Nat., v. 17, p. 476 (part).

?Pecten (Pecten) sp. cf. P. (P.) poulsoni Mor-
ton. Gardner, Geol. Soc. Amer. Memoir 11,
p- 62 (Oligocene, Mexico).

Pecten poulsoni Morton. Ivey, Alabama Geol.
Survey, Bull., No. 66, pl. 10, fig. 5, pl. 11,
fig. 4.

Pecten (Pecten) poulsoni Morton. Delaney,
Jour. Paleont., v. 37, No. 6, p. 1267 (part),
pl. 178, fig. 1-4, 7-8, 10-11.

Pecten poulsoni Morton. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
77 (Type lot? 274).

Pecten perplanus poulsoni Morton. Glawe,
Geol. Survey Alabama, Bull., No. 91, p. 44,
48-51, pl. 1, fig. 3, 5; pl. 3, fig. 1, 3, 4, 6 (Oc-
currence: Mint Spring Marl, Marianna
Limestone, and lower Glendon Limestone
of Mississippi; and upper Marianna and
lower Glendon Limestone of southwestern
Alabama).

1929.

1936.
1945.

1957.

1963.

1968.

1969.

1980. Pecten poulsoni Morton. Dockery, Miss.
Bureau Geol., Bull. No. 122, p. 157, pl. 80,
fig. 8; pl. 81, fig. 1-8; pl. 82, fig. 3.

Original Description: Morton, 1834.

*‘Specific character. Suborbicular; superior valve flat; ribs four-
teen, not profoundly elevated, with crowded wrinkled striae; in-
ferior valve ventricose, with prominent rounded ribs, the intervals
striated; ears subequal.

*'Common in the newer cretaceous deposits near Claiborne, Ala-
bama.

“I have much pleasure in naming this shell after my friend
Charles A. Poulson, Esq., of this city.”

Description of Glawe, 1968.

“DIAGNOSIS: Pecten perplanus having ribs of the right valve
of medium height, rounded to square in transverse profile and uni-
lirate in the adult portion of the disc of the dominant form.

“DESCRIPTION: Shell orbicular, thin to moderately thick,
small; maximum height 34.3 mm (mean height 20.17 mm), maxi-
mum length 37.2 mm (mean length 20.88 mm); unequally bicon-
vex, the right valve moderately to very deeply convex (mean I:H
=0.31), the left slightly to moderately convex (mean I:H =0.14);
hinge line slightly concave in right valve, nearly straight in left
valve; ribs of medium height, rounded to square shouldered and
smooth, unilirate, or trilirate in the adult portion of the disc; ribs
slightly wider than interspaces; right valve with 16 to 21 ribs
{mean 18.5); left valve with 15 to 22 ribs (mean 18.4); concentric
lamellae widely spaced with ventrally directed imbrications over
the ribs. Ears rather large, subequal, prominently striated with 3
to 6 radial threads on each; byssal notch moderately deep; ctenol-
ium visible in small individuals. Hinge with provinculum, two
pairs of cardinal crura (occasional specimens have a rudimentary
third posterior crus); one pair of auricular crura terminating dis-
tally in a rounded, oblong ridge; resilial pit rather small, fringed
with lateral ridges in the right valve. Adductor muscle scars large;
a single scar in the left valve; scar in right valve observable but
structure (i.e., whether divided or not) not discemible; interior
valves with faint internal ribs which are fluted along the ventral
margin.

“REMARKS: The syntypes of Pecten poulsoni Morton are la-
beled Acad. Nat. Sci. Philadelphia, no. 274 from St. Stephens,
Alabama (fide Tucker-Rowland, 1936). They consist of five right
valves and nine left valves mounted on a card. The third specimen
from the top in the right hand column is here designated the lecto-

type.”

Discussion: Pecten poulsoni can be distinguished
from P. perplanus and P. byramensis by the promi-
nent, unilirate ribs and the strongly inflated umbo of
the right valve (see Plate 12, figures 10b and 10c).
The left valves in some specimens are slightly con-
cave. P. poulsoni is very common in the Mint Spring
Formation and Marianna Limestone.

Type: Lectotype 274 ANSP probably from the
Marianna Limestone, St. Stephens, Alabama.

Occurrence: Mississippi: Mint Spring Formation,
localities 74b, 75a, 89a, 97, 99a, 100a, 108a, 111;
Common at most localities for the Marianna Lime-
stone. Also occurs in the Marianna and lower Glen-
don Limestones in Alabama.
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Pecten (Pecten) byramensis Gardner
Plate 11, figures 6-7; Plate 13, figures 1-4, 6-7

1829. Pecten limatula Lesueur, Walnut Hills fossil
shells, pl. 10, fig. 2-3 (unpublished manu-
script).

Pecten (Pecten) poulsoni Morton. Dall, Wag-
ner Free Inst. Sci., Philadelphia, Trans., v.
3, p- 719 (part).

Pecten poulsoni Morton. Hopkins, U. S. Geol.
Survey Bull. 66-H, p. 27, fig. 3, 3a.

Pecten poulsoni Morton. Cooke, U. S. Geol.
Survey Prof. Paper 129, p. 84 (part).

?Pecten poulsoni Morton. Shreveport Geol.
Soc., Guidebook, 10th Ann. Field Trip, pl.
2, fig. 1-4.

Pecten (Pecten) poulsoni Morton. Tucker,
Amer. Midland Nat., v. 17, p. 476 (part),
pl. 1, fig. 5, 6.

Pecten (Pecten) byramensis Gardner, Geol.
Soc. Amer. Memoir 11, p. 62-63, pl. 10, fig.
1-4 (Types not illustrated).

Pecten perplanus Morton. Harris and Palmer,
Bull. Amer. Paleont., v. 30, pl. 7, fig. 10,
11.

Pecten byramensis Gardner. Ivey, Geol. Sur-
vey Alabama, Bull., No. 66, pl. 12, fig. 1-6,
10-14.

Pecten (Pecten) poulsoni Morton. Delaney,
Jour. Paleont., v. 37, No. 6, p. 1267 (part),
pl. 178, fig. 5, 6, 9, 12, 14.

Pecten perplanus byramensis Gardner.
Glawe, Geol. Survey Alabama, Bull., No.
91, p.51-54,pl. 1, fig. 7; pl. 3, fig. 2,5, 7, 8;
pl. 4, fig. 3, 6.

1980. Pecten byramensis Gardner. Dockery, Miss.

Bureau Geol., Bull. No. 122, p. 157-158, pl.
82, fig. 5-6.

Original Description: Gardner, 1945.

1898.

1917.
1922.
1933.

1936.

1945.

1946.

1957.

1963.

1969.

*“The specimens from the Oligocene at U. S. G. S. sta. 13581 (P-
25), Rancho Gigante, Escondido, Mendez, Tamaulipas, agree es-
sentially with those figured by Hopkins, 1917, except for the flat-
tening toward the umbones, and are tentatively referred to that
species. The right valve illustrated in Hopkins' report is from
Pearl River, just above the bridge at Byram, Hinds County, Mis-
sissippi; the left is from the Byram marl as it is exposed at Vicks-
burg, Mississippi. The following descriptive notes are based upon
the Byram and Vicksburg specimens as the cotypes.

“The right valve is inflated and slightly wider than it is high;
the left valve is flattened, and the apical angle 115° or more.
About 18 ribs spring from the umbones of the right valve. They
are narrow, rounded, regular in size and spacing at their inception
and though they become increasingly broader and higher they re-
main simple for more than half the distance from the umbones to
the ventral margin. A pronounced resting stage is indicated; dor-
sal to the break, the ribs are simple except for exceedingly faint
and fine lirations upon the crests; ventral to it, a medial secondary
follows the crest, and the edges of the ribs tend to be pinched so
that at the ventral margin of the disk, in some individuals, there
are 3 fairly well defined secondaries upon the summit of each pri-
mary. The channels between the radials are of approximately the
same width as the radials and are evenly and sharply laminated by
the incrementals.

*“The number of radials upon the left valve may be lower by one,
the secondary sculpture is more obscure or absent altogether, and
the concentric imbrication decidedly sharper. The submargins on
both valves are narrow, steep, and barbed by the incrementals.
The auricles are of moderate size. There is no sharply defined bys-
sal notch or ctenolium but a slight constriction at the base of the
right anterior auricle. The usual number of radials both on the
right and the left anterior and posterior auricles is 5 or 4; they are
distinct but by no means prominent and are overridden by the
sharp and crowded growth laminae. The dorsal margins of the
right valve are turned inward and are slightly higher than those of
the left. There is a small trigonal subumbonal ligament pit and a
marginal ligament groove extending the length of the dorsal mar-
gins. The two pairs of cardinal crurae as well as strong radial
sculpture ally both Pecten poulsoni and Pecten byramensis with
Pecten (Pecten) rather than with Pecten (Euvola) Dall. The single
muscle impression is large and is contained, for the most part,
within the posterior dorsal quadrant. The ribbing pattern crenu-
lates the margin and is reflected over the entire ventral portion of
the inner surface. The specimens figured in the Hopkins' report
are designated as the cotypes.

“Pecten byramensis differs from Pecten poulsoni in the lower
convexity of the right valve, the higher rib count, and the devel-
opment of a secondary liration on the adult primaries. Because of
these constant differences and its later appearance in Vicksburg
time, Pecten byramensis is considered closely related to Pecten
poulsoni but distinct from it.”

Description of Glawe, 1968.

“DIAGNOSIS: Pecten perplanus having ribs of the right valve
of medium height, typically square shouldered and trilirate in the
adult portion of the disc of the dominant form.

“DESCRIPTION: Shell orbicular, moderately to very thick,
small; maximum height 38.8 mm (mean height 22.05 mm), maxi-
mum length 39.0 mm (mean length 22.67 mm); unequally bicon-
vex, the right valve moderately to deeply convex (mean I:H =
0.29), the left slightly to moderately convex (mean I:H = 0.15);
hinge line slightly concave in right valve, nearly straight in left
valve; ribs of medium height, round to square shouldered, unili-
rate or trilirate in the adult portion of the disc; ribs wider than in-
terspaces; right valve with 17 to 23 ribs (mean 19.4); left valve
with 17 to 22 ribs (mean 19.6); concentric lamellae coarse; ears
large, subequal, prominently striated with 3 to 7 radial threads on
anterior ear and 3 to 8 radial threads on posterior ear; byssal
notch rather shallow; ctenolium visible only in small specimens.
Hinge with provinculum and two pairs of cardinal crura, occasion-
ally a rudimentary third posterior crus, and one pair of auricular
crura terminating distally in a strong rounded, oblong ridge; resil-
ial pit rather small, fringed with distinct lateral ridges in the right
valve. Adductor muscle scars large, a single scar in the left valve,
adivided scar in the right valve with the dorsal portion larger; in-
terior of valve with faint internal ribs which are fluted along the
ventral margin.”

Discussion: Pecten byramensis has the broadest
distribution of the Vicksburg Pecten series with an
occurrence around the Gulf from Tamaulipas, Mexi-
co, to Florida. It is easily distinguished from the
other Pecten species by its square-shouldered, trili-
rate ribs. Because of the diagnostic ribs, this species
can be easily identified from shell fragments and is a
useful tool in paleostratigraphic work.

Types: Lectotype 370818 USNM from the Byram
Formation, MGS locality 102, and paralectotype
370819 USNM from the Byram Formation, Vicks-
burg, Mississippi.



LOWER OLIGOCENE BIVALVIA OF THE VICKSBURG GROUP 49

Occurrence: Mississippi: Glendon Limestone, lo-
calities 42, 91b, 92b, 98b, 104, 105b, 112b; Byram
Formation, localities 93, 94, 102, 106a, 109, 112c,
113b, 114, 115, 116; Bucatunna Formation, locality
98d. Also occurs in the Oligocene beds of Tamaulipas,
Mexico; Rosefield Formation of Louisiana; Glendon
Limestone and Byram Formation of Alabama; and
Suwannee Limestone of Florida.

Pecten sp.

1848a. Pecten sp. Conrad, Acad. Nat. Sci. Philadel-
phia, Proc. 1847, v. 3, p. 296.

1848b. Pecten sp. Conrad, Acad. Nat. Sci. Philadel-
phia, Jour., 2nd ser., v. 1, pt. 2, p. 125, pl.
13, fig. 11, 15.

Original Description: Conrad, 1848a.

“A valve of a small species was obtained. It is orbicular and en-

tire, and resembles P. calvatus, (Morton) "

Discussion: The identity of this species is uncer-
tain.

Occurrence: Mississippi: Vicksburg Group, Vicks-
burg.

Family PLICATULIDAE Watson, 1930
Genus PLICATULA Lamarck, 1801

Plicatula variplicata n. sp.
Plate 13, figures 5, 8-11

Description: Shell outline irregular or produced
posteriorly; hinge teeth strong and laterally striated;
inequivalved, right valve more inflated and most
strongly convex along the anterior margin; right
valve with large attachment scar, left valve often
showing positive replica of substrate; some valves
crenulate with small irregularly spaced scales or
nodes just inside shell margin; adductor muscle scar
large but not strongly impressed; exterior smooth to
strongly plicate.

Discussion: Left valves of this species occur more
commonly than do right valves. When the valves are
articulated the teeth interlock so strongly that the
teeth and hinge of the right valve are broken if the
valves are pried apart. This species differs from Pli-
catula filamentosa of the Claiborne Group in that it
lacks fine radial striations and has plications of var-
iable strength. It resembles Plicatula densata in its
irregular plications but is much smaller. The name re-
fers to the species’ variable plications.

Type: Holotype 340435 USNM from the Byram
Formation, locality 93.

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 40; Forest Hill Formation, locality 75a;
Byram Formation, locality 93.

Family SPONDYLIDAE Gray, 1826
Genus SPONDYLUS Linné, 1758
Subgenus SPONDYLUS Linné, 1758

Spondylus (Spondylus) dumosus (Morton)
Plate 14, figures 1-9; Text Figures 33; 32, 1

1834. Plagiostoma dumosum Morton, Syncp. or-
ganic remains, Crectaceous Gr., p. 59, pl.
16, fig. 8, text fig. p. 60.

Plagiostoma dumosum Morton. Conrad, App.
in Morton, Ibid, p. 6.

Plagiostoma dumosum Morton. Morton,
Acad. Nat. Sci. Philadelphia, Jour., lst
ser., v. 8, pt. 2, p. 216.

Lima dumosa (Morton). d’Orbigny, Prodrome
de paleontogie stratigraphique universelle
. .. Paris, v. 2, p. 392.

Spondylus dumosus (Morton). Conrad, Amer.
Jour. Conch., v. 1, No. 1, p. 14.

Spondylus dumosus (Morton). Conrad,
Smithsonian Misc. Coll., v. 7, No. 200, p.
23.

Spondylus dumosus (Morton). de Gregorio,
Ann. Geol. et Paleont., livr. 7 et 8, p. 179
(in subgenus Plagiostoma).

Spondylus dumosus (Morton). Cossmann,
Ann. Geol. et Paleont., livr. 12, p. 18.
Spondylus dumosus (Morton). Dall, Wagner
Free Inst. Sci. Philadelphia, Trans., v. 3,

pt. 4, p. 758.

Spondylus dumosus (Morton). Hopkins, U. S.
Geol. Sur., Bull. 66-H, p. 299, fig. 5.
Spondylus dumosus (Morton). Harris and
Palmer, Bull. Amer. Paleont., v. 30, No.
117, pt. 1, p. 25, pl. 6, fig. 2, 2a (Figured
specimens were associated with Zeuglodon
remains south of Melvin, Alabama. They
may be from remnants of weathered Red

Bluff beds in the area.).

Spondylus dumosus (Morton). Brann and
Kent, Bull. Amer. Paleont., v. 40, No. 184,
p. 816.

Spondylus dumosus (Morton). Palmer and
Brann, Bull. Amer. Paleont., v. 48, No.
218, pt. 1, p. 300 (Range: upper Eocene,
Moodys Branch Fm.; lower Oligocene, Red
Bluff Fm. Type is from the Red Bluff Fm.
at St. Stephens Bluff, Tombigbee River,
Alabama.).

1834.

1842,

1850.

1865.

1866.

1890.

1893.
1898.

1917,

1946.

1960.

1965.
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1974. Spondylus dumosus (Conrad). May, Missis-
sippi Geol. Survey Bull., No. 117, p. 52, 56,
fig. 16.

Spondylus (Spondylus) dumosus (Morton).
Dockery, Miss. Bureau Geol.,, Bull. No.
122, p. 159, pl. 78, fig. 1, 2, 5; pl. 80, fig. 1-
3.

Original Description: Morton, 1834.

1980.

““Shell obovate, slightly ventricose, with nine or ten slightly ele-
vated ribs, armed with long spines on each valve; spines flattened,
and with a longitudinal groove beneath; intervals beneath the
ribs, with two or three slightly prominent longitudinal lines.

“The annexed cut represents the most perfect specimen, of the
natural size: but the largest measures, from beak to base, three
inches; from anterior to posterior margins, two inches and a half,
and was associated with numbers of nearly the same size in a mass
of limestone. Mr. Conrad observed a stratum of this species, in
company with OSTREA panda, near low water mark, in the inter-
esting bluff at St. Stephens, on the Tombeckbe (sic); and it is a
characteristic species of the newer cretaceous deposits of the
southern states.

“It has a considerable general resemblance to P. spinosum of
Sowerby; but differs from the latter in having spines on each
valve, those on P. spinosum being confined to the upper valve, as
is beautifully illustrated in Cuvier and Brongniart's Geologie des
Environs de Paris, pl. iv, fig. 2.

Discussion: This species is characterized by its
flat, rather narrow, elongate spines. The purpose of
these long spines was probably to anchor the valves
in the muddy sediments of the Red Bluff near-shore,
marine shelf environment. Large valves of this spe-
cies are locally abundant at locality 40, but are rare at
most Red Bluff localities in Mississippi.

Type: Holotype missing, from the Red Bluff For-
mation, Tombigbee River, St. Stephens, Alabama.

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 38, 39, 40. Also in the Red Bluff Forma-
tion in Alabama.

Spondylus (Spondylus) sp.
Plate 14, figure 10

Description: Shell thin, moderately inflated, exte-
rior with 13 rows of short spines, interspaces with 4 to
6 lirae having fine spines.

Discussion: Only one incomplete right valve, which
is missing the hinge, has been found of this species. It
differs from Spondylus (Spondylus) dumosus in hav-
ing: (1) a thinner shell, (2) smaller spines, and (3) fine,
spinose, intervening lirae between spine rows.

Occurrence: Mississippi: Marianna Limestone,
from a foot-thick layer of glauconitic sand near the
top at locality 98a.

Spondylus (Spondylus) granulocostatus n. sp.
Plate 15, figures 4-5

Description: Shell thick, moderately inflated; right
and left valves similarly sculptured with 6 broadly
spaced rows of upturned spines and intervening no-
dose lirae.

Discussion: The broadly spaced spine rows and the
nodose intervening lirae distinguish this species from
Spondylus (Spondylus) dumosus with which it oc-
curs. The names refer to the granular texture pro-
duced by the nodose lirae. This species is known from
the two figured specimens and four additional frag-
ments collected by Harold and Emily Vokes from the
Red Bluff Formation at St. Stephens quarry, Ala-
bama.

Type: Holotype 340439 USNM from the Red Bluff
Formation, Pelham Hill, St. Stephens quarry, St.
Stephens, Washington County, Alabama.

Occurrence: Alabama: Red Bluff Formation, Pel-
ham Hill, St. Stephens quarry, St. Stephens, Wash-
ington County, Alabama.

Spondylus (Spondylus) filiaris Dall
Plate 15, figures 1-3, 6-7; Plate 58, figures 7-8, 11-12

1916. Spondylus filiaris Dall, U. S. Natl. Mus.,
Proc., v. 51, No. 2162, p. 493, pl. 83, fig. 5-
6.

Original Description: Dall, 1916.

“*Shell large, thin, more or less irregular from its attachment to
irregular surfaces which its growth follows, sculptured with small
low radiating rounded threads without spiny processes, arranged
in groups of five to eight, with the interspaces averaging sub-
equal; these groups separated by larger but similar single
threads; the inner margin of the valves slightly crenulated; con-
centric sculpture of inconspicuous incremental lines; beak of up-
per valve rather pointed, with a small and narrow inconspicuous
auricle on each side, the lower valve not obtained; the hinge as
usual in the genus, but narrow with a small resilifer. Height of
large upper valve, approximately, 65; breadth, 57; depth, 18 mm.
The small valve figured is about 20 mm. in height.

“Locality. - Station 7078, on the east bank of Flint River, near
the lower end of Smith’s Reach, about one-quarter of a mile below
Hale Landing, Decatur County, Georgia; collected by Dr. C.
Wythe Cooke and W. C. Mansfield, 1914. Also with Spondylus
bostrychites Guppy, in the Tampa silex beds at Ballast Point,
Tampa Bay, Florida, by W. H. Dall in 1886. U. S. Nat. Mus. Cat.
No. 166712,

“This species is represented by a defective specimen in the
Tampa collection which was supposed, when studied, to be a worn
variant of S. bostrychites. But the more complete material obtain-
ed on the Flint River shows that its sculpture does not take on the
spinose character of the latter species and the sculpture is finer
and more regular. Between perfect shells the distinctiveness
should be complete.”

Discussion: The syntypes of the species are incom-
plete casts from the Flint River Formation in Georgia
(see Plate 58, figures 11-12). Specimens with much
better preservation occur in the Mint Spring Forma-
tion along the Chickasawhay River in Wayne County,
Mississippi (Plate 15, figures 1-3). This species is
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Figure 33 — Spondylus (Spondylus) dumosus (Morton), right valve. Illustration by Julia H. Suits.

characterized by radial lirae and the lack of promi-
nent spines. Strong concentric laminae are developed
in some variations (see Plate 58, figures 7-8). These
laminae probably served the same function of anchor-
ing the right valve to the substrate as do spines in
other species.

Type: Two syntypes A-B 166712 USNM from the
Flint River Formation, Flint River, Decatur County,
Georgia.

Occurrence: Mississippi: Forest Hill Formation,
localities 75a, 88a; Mint Spring Formation, localities
74b, 75b, 117b; Byram Formation, locality 93. Geor-
gia: Flint River Formation, Decatur County.

Superfamily DIMYACEA Fischer, 1886
Family DIMYIDAE Fischer, 1886
Genus DIMY A Rouault, 1850

Dimya rufaripa H. E. Vokes
Plate 16, figures 1-3, 5

1979. Dimya rufaripa H. E. Vokes, Tulane Studies
Geol. Paleont., v. 15, No. 2, p. 39-40, pl. 1,
fig. 6-9.

Original Description: H. E. Vokes, 1979.

“Description: Shell small, averaging about 5 mm in height - the
largest specimen being 7.2 mm high and 8.3 mm long; round to
roundly ovate, attached by the right valve; left valve smaller, fit-
ting inside the outer edges of the right. Both valves, outside of the
area of attachment, ornamented by fine, rounded, divaricating ra-
dial ribs with round-bottomed interspaces of almost equal width;
the individual ribs essentially of equal strength from their first
appearance at the edge of the attachment area to the valve mar-
gin, with each rib divaricating repeatedly to accommodate the in-
creased width toward the marginal area. The attachment area of
the right valve tending to mirror the surface ornament of the ob-
ject to which it was cemented; that of the left smooth and general-
ly somewhat raised to form a boss-like elevation from the lower,
outer edges of which the radial ornament trends across a lower and
flatter marginal area. The shell material having, especially in the
marginal areas, a distinctly micaceous appearance. Hingeline var-
iable in length, depending upon nature of attachment, generally
short, with a small umbonal angle immediately above the triangu-
lar capping of the small, ovate resilial pit. Visceral area with a
white, porcellaneous coating, strongest inside of the entire pallial
line; unlike the other species here discussed, in the area between
the pallial line and the row of pits or low ridges seemingly not
covered with the porcellaneous coating, the area being almost
dark gray to black in color and smooth except for widely spaced,
low rounded, irregularly radial riblets that cross from the outer
row of ridges and pits to the inner edge of the coated portion of the
visceral area. The riblets becoming much more numerous and
closely adjacent as they enter upon the raised crura-like dorsal
margins of the area. In the left valve the outer row characteristi-
cally appearing to have been marked by narrow grooves that di-
vide a small raised area into two closely approximate ridges, the
crests of the ridged margins of the right being received in the in-
ter-ridge grooves of the left. External to the outer row of ridges
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the shell margins smooth in the right valve up to the extreme
outer edge, where the thinned shell material becomes slightly cor-
rugated by the ends of the external ribs; in the left valve the ven-
tral margins beyond the outer row of ridges and grooves tending
to be reflexed to fit inside the more concave interior of the right.
Anterior adductor scar elongate-elliptical, located on the pallial
line moderately high on the valve and well impressed; posterior
scar duplicate, the two units being dorso-ventral to each other,
both situated well within the pallial line.

“Remarks: Dimya rufaripa, n. sp. may be distinguished by its
small size and the relatively fine, divaricate external radial rib-
bing. The older D. alleni, although similarly small, is almost
smooth externally and D. tigrina, which is a little larger, has a
somewhat more irregular radial ornament that is frilled by raised,
concentric growth lamellae. The European lower Oligocene D. fra-
gilis von Koenen (1893, p. 1065, pl. 69, figs. 5a-c, 6a-c), similarly
small, is almost smooth, lacking the divaricate radial ornament.

*“The above description is based upon 679 specimens from five
localities in the Red Bluff Clay, lower Oligocene of eastern Missis-
sippi. It is of interest to note that of the 250 specimens in which
the right valve was found attached to identifiable shell substrate,
240 were on valves or fragments of valves of pelecypod species;
only ten were on fragments of a weakly ornamented gastropod and
not one specimen was found attached to any of the rather abun-
dant corals. Almost one-half of those attached to pelecypods (122
of 250) were found on the relatively smooth upper valves of os-
treids, the remainder were on species of Spondylus, Astarte, Cor-
bula, Protocardia, etc.

“The specific name is in reference to its occurrence in the Red
Bluff Clay (rufus =red; ripa =river bank). Specimens in the col-
lection are from TU localities 226, 642, 1288, and 1289, on the
Chickasawhay River near Hiwannee and from Sand Branch Creek,
Wayne Co., Mississippi, TU locality 1291.”

Discussion: Generally this species has an exterior
sculpture of radial ribs past the point of attachment
on the right valve and past the positive replica of the
attachment substrate on the left valve. A variation il-
lustrated in Plate 16, figure 5 has a smooth exterior.

Type: Holotype 263965 USNM, paratype A 263964
USNM, paratype B 263966 USNM, and paratype C
263967 USNM, all from the Red Bluff Formation,
Tulane locality 226, MGS locality 35b.

Occurrence: Mississippi: Red Bluff Fm., localities
34b, 35b, 37, 40.

Superfamily ANOMIACEA Rafinesque, 1815
Family ANOMIIDAE Rafinesque, 1815
Genus ANOMIA Linné, 1758

Anomia microstriata n. sp.
Plate 16, figures 4, 6, 8; Plate 58, figure 9

Description: Shell irregular; muscle scars indis-
tinct, hinge thickening or infolded at margins of
resilifer; shell thin and fragile at beak above resilifer;
exterior with fine, closely-spaced, wavy lirations.

Discussion: Only left valves of this species have
been found, and they show considerable variation in
form. Because the muscle scars are indistinct, their
number and form is uncertain. Anomia microgram-

mata Dall from the Alum Bluff Group in Florida is
similar to this species in its irregular shell and wavy
striations but lacks the strongly impressed resilifer.

Type: Holotype 340440 USNM from the Mint
Spring Formation, locality 99a.

Occurrence: Mississippi: Mint Spring Formation,
localities 75b, 90, 99a, 100a.

Family LIMIDAE Rafinesque, 1815
Genus LIMARIA Link, 1807
Subgenus LIMARIA Link, 1807

Limaria (Limaria) staminea (Conrad)
Plate 17, figures 1-4

Lima parvula Lesueur, Walnut Hills fossil
shells, pl. 10, fig. 6 (unpublished manu-
script).

1848a. Lima staminea Conrad, Acad. Nat. Sci. Phila-

delphia, Proc. 1847, v. 3, p. 296.

1848b. Lima staminea Conrad. Conrad, Acad. Nat.
Sci. Philadelphia, Jour., 2nd ser., v. 1, pt.
2, p. 126, pl. 13, fig. 30.

Radula staminea (Conrad). Conrad, Amer.
Jour. Conch., v. 1, pt. 1, p. 13 (Catalog).

Radula staminea (Conrad). Conrad, Smithso-
nian Misc. Coll., v. 7, No. 200, p. 27 (List).

Lima staminea Conrad. Dall. Wagner Free
Inst. Sci. Philadelphia, Trans., v. 3, pt. 4,
p- 766 (Compared with Lima (Lima) vicks-
burgiana Dall of Levy Co., Florida).

Lima staminea Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,
p. 70 (3 probable syntypes 30656).

Lima staminea Conrad. Richards, Acad. Nat.
Sci. Philadelphia, Spec. Pub. No. 8, p. 86
{Syntypes 30656).

Original Description: Conrad, 1848a.

1829.

1865.
1866.
1898.

1962.

1968.

‘‘Subovate, oblique, inflated, with fine radiating lines; ears very
small, scarcely defined; posterior margin rectilinear. Height 4-10.

*“Very similar in outline to the Miocene species, L. papyria, but
it is much smaller, and has more numerous lines anteriorly. Rare.”

Discussion: This species is similar to Limaria
(Limaria) carolinensis (Dall) from the Duplin Forma-
tion in South Carolina and the Alum Bluff Group in
Florida.

Type: Three syntypes A-C 30656 ANSP from the
Vicksburg Group, Vicksburg, Mississippi (Plate 17,
figures 2-4).

Occurrence: Mississippi: Mint Spring Formation,
localities 99a, 100a, Vicksburg.
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Limaria sp.
Plate 17, figure 6

Description: Shell small, moderately inflated, auri-
cles small, interior margin crenulate at intersection of
ribs; exterior with 14 strong radial ribs.

Discussion: This species differs from the young of
Limaria (Limaria) staminea (Conrad) in that: (1) it is
less elevated, (2) it has weaker auricles, and (3) it has
coarser and fewer radial ribs (14 rather than 28). It is
known only from the specimen illustrated.

Occurrence: Mississippi: Forest Hill Formation,
locality 75a.

Suborder OSTREINA Ferussac, 1822
Superfamily OSTREACEA Rafinesque, 1815
Family OSTREIDAE Rafinesque, 1815
Subfamily OSTREINAE Rafinesque, 1815
Genus CRASSOSTREA Sacco, 1897

Crassostrea sp.

1829. Lesueur, Walnut Hills fossil shells, pl. 12, fig.
79 (no name).

Discussion: Large, thick, and usually badly worn
oyster shells occur frequently in the Mint Spring For-
mation. The best preserved specimens of these shells
are illustrated by Lesueur (1829), and he did not give
a name to this species. His illustration in Plate 12,
figure 8, shows a highly elevated shell with an ele-
vated ligament area. Specimens of this species may
have been included by Gabb in his species Ostrea
mauricensis Gabb, 1860, as the species was reported
from the beds at Vicksburg, Mississippi. Dall, 1916,
also reported this latter species from: (1) the Oligo-
cene of southern New Jersey, (2) the layers above the
Altamaha grit of Georgia, (3) the Orthaulax pugnax
zone at Ballast Point, Tampa Bay, Florida, and (4)
the Flint River Formation at Bainbridge, Decatur
County, Georgia.

Occurrence: Mississippi: Mint Spring Formation,
Vicksburg.

Genus OSTREA Linné, 1758

Ostrea paroxis Lesueur, n. sp.

Plate 17, figure 13; Plate 59, figure 10;
Plate 60, figures 1-3

1829. Ostrea paroxis Lesueur, Walnut Hills fossil
shells, pl. 8, fig. 17 (unpublished manu-
script).

Description: Shell large, thick, modestly inflated,
circular to highly elevated, attached by major portion

of left valve; right valve smooth or with broad radial
folds; adductor muscle scar ovate; ligament area
modest, curved toward the posterior; chomata gener-
ally restricted to vicinity of hinge.

Discussion: This species differs from Lopha
(Lopha) vicksburgensis with which it is associated by
having a broad attachment area on the left valve and
in lacking strong radial folds or plications. It is com-
monly attached to indurated clay clasts or other oys-
ter shells. The specimen figured in Plate 17, figure 13,
appears to have been attached to a large Aturia shell.
Specimens from the Mint Spring Formation in
Wayne County are commonly attached to clay clasts
and are highly elevated (see Plate 60, figures 2 and 3).

Type: Holotype 340441 USNM from the Mint
Spring Formation, locality 99a.

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 39; Forest Hill Formation, locality
75a; Mint Spring Formation, localities 74b, 75a, 90,
97, 99a, 100a; Byram Formation, localities 93, 106a,
112¢, 115, 116.

Ostrea sp.
Plate 16, figures 7, 9-10

Description: Shell small, thin; left valve moderate-
ly inflated; right valve slightly inflated; ligament
area small, triangular; anterior and posterior hinge
margins generally straight on right valve producing a
triangular outline; exterior smooth except for growth
ridges.

Discussion: This species is small and fragile. The
shell is thin, transluscent, and brown in color.

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 38; Mint Spring Formation, localities
89a, 90, 99a, 108b; Byram Formation, localities 93,
94.

Subfamily LOPHINAE Vyalov, 1936
Genus LOPHA Roding, 1798
Subgenus LOPHA Roding, 1798

Lopha (Lopha) vicksburgensis (Conrad)
Plate 17, figures 7-12; Text Figure 34, 2

1829. Ostrea pseudofoliata Lesueur, Walnut Hills
fossil shells, pl. 10, fig. 1 (unpublished
manuscript).

1848a. Ostrea Vicksburgensis Conrad, Acad. Nat.
Sci. Philadelphia, Proc. 1847, v. 3, pp. 296.

1848b. Ostrea vicksburgensis Conrad. Conrad, Acad.
Nat. Sci. Philadelphia, Jour., 2nd ser., v. 1,
pt.2,p. 126, pl. 13, fig. 5, 37.
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1862. Ostrea vicksburgensis Conrad. Gabb, Amer.
Philos. Soc., Proc. 1861, v. 13, p. 329
(Compared with O. mortonii Gabb, Eocene
of Alabama and S. Carolina).

Ostrea vicksburgensis Conrad. Conrad,
Smithsonian Misc. Coll., v. 7, No. 200, p.
27 (List).

Ostrea vicksburgensis Conrad. Heilprin in
White, U. S. Geol. Survey, Ann. Rept., v.
4, p. 312, pl. 63, fig. 2, 3.

Ostrea vicksburgensis Conrad. Langdon,
Amer. Jour. Sci., 3rd ser., v. 31, No. 183,
Art. 20, p. 205 (Present in the Byram Marl
at Byram, Mississippi).

Not Ostrea vicksburgensis? Conrad. Aldrich,
Geol. Survey Alabama, Bull., No. 1, p. 50
(Listed from the Eocene beneath the Buhr-
stone (Tallahatta Fm.) at Hatchetigbee
Bluff, Tombigbee River, Alabama).

Ostrea vicksburgensis Conrad. Dall, Wagner
Free Inst. Sci. Philadelphia, Trans., v. 3,
pt. 4, p. 682 (Ostrea panda Morton, 1834,
and Ostrea mortoni Gabb, 1861, are listed
in synonymy; Dall states “... this species
is probably an offshoot of O. trigonalis”).

Ostrea vicksburgensis Conrad. Veatch, U. S.
Geol. Survey Prof. Paper 46, pl. 23, fig. 1,
la-b.

Ostrea vicksburgensis Conrad. Dall, U. S.
Natl. Mus., Proc.; v. 51, No. 2162, p. 491
(Present on the west bank of Flint River at
Hale Landing (Oligocene), Decatur Co.,
Georgia).

Ostrea vicksburgensis Conrad. Hopkins, U.
S. Geol. Survey Bull. 661-H, p. 299, pl. 27,
fig. 2.

Ostrea vicksburgensis Conrad. Cooke, Wash-
ington Acad. Sci., Jour., v. 8, p. 195 (Pres-
ent in the Glendon Limestone).

Ostrea vicksburgensis Conrad. Cooke, U. S.
Geol. Survey Prof. Paper 129, p. 81, 82, 84
(Check list; in the Byram Marl, Mint
Spring Marl, and Red Bluff Clay; p. 84).

Ostrea vicksburgensis Conrad. Cooke, U. S.
Geol. Survey Prof. Paper 133, p. 4, 5, 7
(Listed in the Oligocene chert in Holmes
Co., Florida; p. 4, and in Washington Co.,
Florida; p. 7: Check list - in Eocene and
Vicksburg Gr.).

Ostrea vicksburgensis Conrad. Cooke, in
Geol. Survey Alabama, Spec. Rept. 14, p.
279-280, 283-285, 288, 290, 292, p. 97, fig. 4.

Ostrea vicksburgensis Conrad. MacNeil,
Amer. Assoc. Petr. Geol., Bull,, v. 28, No.
9, p. 1319, 1330 (Present in borings in
Forest Hill Fm., Jasper Co., Mississippi;
p. 1319).

1866.

1884.

1886.

1886.

1898.

1906.

1916.

1917.

1918.

1922.

1923.

1926.

1944.

1945. Ostrea vicksburgensis Conrad. Gardner,
Geol. Soc. Amer. Memoir 11, p. 38, 83-84
{Check list; p. 38; present in the Oligocene
of Mexico).

Ostrea vicksburgensis Conrad vars. Harris
and Palmer, Bull. Amer. Paleont., v. 30,
No.117,pt. 1, p. 17-19, pl. 2, fig. 1-7 (Jack-
son Eocene, Shubuta, Mississippi, St. Ste-
phen’s Bluff, Alabama, and Bunker Hill,
QOuachita River, Louisiana).

Ostrea vicksburgensis Conrad. Moore, Acad.
Nat. Sci. Philadelphia, Proc. 1962, v. 114,
No. 2, p. 108 (Remaining syntype? 30645.
Subsequently figured; specimen figured pl.
13, fig. 37, is missing).

Alectryonia vicksburgensis (Conrad) varia-
tion. Palmer and Brann, Bull. Amer. Pa-
leont., v. 48, No. 218, pt. 1, p. 27 (In the
lower Jackson Group).

Ostrea vicksburgensis Conrad. Richards,
Acad. Nat. Sci. Philadelphia, Spec. Pub.
No. 8, p- 94 (Type 30645).

Alectryonella vicksburgensis (Conrad). May,
Mississippi Geol. Survey Bull. No. 117, p.
54,56, 61, 69, 80, 85, 96 (Present in the Red
Bluff Fm., upper part of the Forest Hill
Fm., Marianna Limestone, Glendon Lime-
stone, Byram Fm. and Chickasawhay
Limestone).

Lopha (Lopha) vicksburgensis (Conrad).
Dockery, Miss. Bureau Geol., Bull. No.
122, p. 163, pl. 78, fig. 4; pl. 80, fig. 4-5, 9.

Original Description: Conrad, 1848a.

1946.

1962.

1965.

1968.

1974.

1980.

“Plicated; very irregular and adhering, the upper valve not flat,
but swelling in an irregular manner. Height 1 3/4.

“There is nothing peculiar about this shell, yet it is clearly dis-
tinct from any other species of the American Tertiary hitherto de-
scribed. Common.”

Discussion: Radial plications on the right and left
valves distinguish this species from Ostrea paroxis.
Both species are common throughout the Vicksburg
Group. Lopha (Lopha) vicksburgensis has also been
reported from the Jackson Group (Harris and Palm-
er, 1946) and from the Chickasawhay Formation
(May, 1974). Specimens from the latter unit differ
from those in the Vicksburg Group in that they: (1)
are larger and (2) have narrower and higher plica-
tions.

Type: Holotype 30645 USNM from the Vicksburg
Group, Vicksburg, Mississippi (Plate 17, figure 7).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 38, 39, 46; Forest Hill Formation, lo-
calities 75a, 88a; Mint Spring Formation, localities
74b, 75a, 89a, 90, 97, 99a, 100a; common in the Mari-
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Figure 34 — 1-left valve, Spondylus (Spondylus) dumosus (Morton); 2-left valve (holotype), Lopha (Lopha) vicksburgensis (Conrad). pa

=posterior adductor muscle scar. Illustrations by Randall Bissell.

anna and Glendon Limestones; Byram Formation,
localities 93, 106a, 112¢, 115, 116. Also occurs in the
Vicksburg Group in Alabama, the Oligocene of Flori-
da, the Flint River Formation in Georgia; variations
reported from the Jackson Group in Louisiana, Mis-
sissippi and Alabama, and the Chickasawhay Lime-
stone in Mississippi and Alabama.

Subclass HETERODONTA Neumayr, 1884
Order VENEROIDA H. Adams and A. Adams, 1856
Superfamily LUCINACEA Fleming, 1828
Family LUCINIDAE Fleming, 1828
Subfamily LUCININAE Fleming, 1828
Genus LUCINA Bruguiere, 1797
Subgenus LUCINA Bruguiere, 1797

Lucina (Lucina) fimbripallium n. sp.
Plate 19, figures 1-3; Text Figure 35, 3

Description: Shell thick, moderately inflated,
slightly higher than long; hinge with prominent liga-
ment groove, modest cardinal teeth and prominent
lateral teeth; anterior adductor scar broad and mod-
erately elongate, posterior adductor scar ovate; pal-
lial line fringed with short radial grooves; interior
margin finely crenulate; exterior with strong concen-
tric lamellae; posterior dorsal area bordered by a
groove; lunule small, smooth, extends from beak to
above the anterior lateral tooth.

Discussion: The thinnest place on this thick-shell-
ed species is at the lunule. Many specimens show na-
ticid borings at that point. This species is similar to
the Recent species of North America Lucina (Lucina)
pensylvanica (Linné). It differs from the latter
species in its smaller size, greater elevation, and

smaller anterior dorsal and posterior dorsal areas.
The name refers to the fringed pallial line.

Type: Holotype 340442 USNM from the Mint
Spring Formation, USGS locality 14071a.

Occurrence: Mississippi: Mint Spring Formation,
localities 97, 100a; Byram Formation, locality 106b.

Subgenus CALLUCINA Dall, 1901

Lucina (Callucina) choctavensis Meyer, 1886
Plate 21, figures 1-5

1886. Lucina Choctavensis Meyer in Smith, Geol.
Survey Alabama, Bull. No. 1, p. 80, pl. 1,
fig. 28.

1976. Lucina (Callucina) choctavensis Meyer. Bret-
sky, Palaeont. Amer., v. 8, No. 50, p. 235,
258, 261.

Original Description: Meyer, 1886.

“*Small, suborbicular; convex; lunule semilunar, well defined:
cardinal and lateral teeth; anterior muscular impression relatively
small; covered with concentric lines of growth.

“Locality. - Vicksburg, Miss.

"Lucina papyracea, Lea, from Claiborne, is similar, but the la-
teral teeth are obsolete.”

Discussion: It is difficult to ascertain from Meyer's
illustration and description the identity of this
species. According to Blow (personal communication,
1982), the type is missing from the U. S. National
Museum. Bretsky (1976) placed this species in the
subgenus Callucina and stated that the holotype, a
left valve, closely resembles both Lucina (Callucina)
prunoides Maury from the Alum Bluff Group in Flor-
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ida and Lucina (Parvilucina) sabelli Gardner from the
Wilcox Group in Texas. Meyer’s illustration more
closely resembles Lucina (Parvilucina) posteocurta in
having moderately strong lateral teeth. However, his
description of the semilunar and well defined lunule
best applies to the species illustrated in Plate 21,
figures 1-5. This species also differs from L. [P.) pos-
teocurta in being more inflated and in having a
smooth interior margin.

Type: Holotype 644600 USNM from the Vicksburg
Group, Vicksburg, Mississippi (missing).

Occurrence: Mississippi: Mint Spring Formation,
locality 99a, 100a, 108b; Byram Formation, locality
93.

Subgenus PARVILUCINA Dall, 1901

Lucina (Parvilucina) posteocurta n. sp.
Plate 20, figures 1-7

1829. Lesueur, Walnut Hills fossil shells, pl. 11, fig.
11 (no name).

Description: Shell small, moderately inflated, pro-
duced anteriorly and shortened posteriorly; hinge
thin with modest cardinal and lateral teeth; anterior
adductor scar short; interior margir crenulate; beaks
prosogyrate; lunule small, indistinct; anterior dorsal
area small, bordered by a fine impressed line, poste-
rior dorsal area bordered by a shallow sulcus; exterior
covered with fine concentric lamellae which are
strongest over the posterior dorsal area.

Discussion: Small individuals of this species are
common in screened sediments from the Mint Spring
and Byram Formations. The holotype (Plate 20,
figure 7) probably represents the maximum size of
the species. Lucina (Parvilucina) sabelli Gardner
from the Wilcox Group in Texas is similar to this spe-
cies in its shell outline and concentric sculpture on the
exterior but differs in having a more solid shell and
stronger hinge. Lucina (Parvilucina) sphaeriolus Dall
of the Alum Bluff Group in Florida differs in having
radial ornamentation. The name refers to the shell’s
short posterior.

Type: Holotype 340443 USNM from the Mint
Spring Formation, locality 99a (Plate 20, figure 7).

Occurrence: Mississippi: Forest Hill Formation,
locality 75a; Mint Spring Formation, localities 90,
99a, 100a, 108b, 110; Byram Formation, localities 93,
102, 106a, 109.

Lucina sp.
Plate 20, figure 8
Description: Shell subcircular, longer than high;

hinge with one cardinal tooth and a weak anterior lat-
eral and posterior lateral tooth; lunule small, indis-

tinct; anterior dorsal area bordered by a narrow
groove; posterior dorsal area bordered by a shallow
sulcus; exterior sculptured with concentric lines.

Discussion: This species is known only from the
figured specimen. It is possible that this specimen is
an extremely large individual of Lucina (Parvilucina)
posteocurta.

Occurrence: Mississippi: Mint Spring Formation,
locality 99a.

Subgenus CAVILINGA Chavan, 1937

Lucina (Cavilinga) imbricolamella n. sp.
Plate 20, figures 11-12

Description: Shell small, strongly inflated, thick,
fragile, produced posteriorly; beak strongly prosogy-
rate; hinge short with strong cardinal teeth and small
lateral teeth; posterior adductor scar ovate, anterior
adductor scar short to moderately long turning in-
ward at junction with pallial line; interior margin
finely crenulate; anterior dorsal and posterior dorsal
areas small and bordered by shallow sulci; lunule
small and indistinct; exterior sculptured by coarse la-
mellae.

Discussion: This species is similar to Lucina (Cavi-
linga) pomilia Conrad of the Claiborne Group in Ala-
bama but differs in having much weaker lateral teeth.
The name refers to the imbricated lamellae of the ex-
terior.

Type: Holotype 340444 USNM from the Mint
Spring Formation, locality 100a (Plate 20, figure 11).

Occurrence: Mississippi: Mint Spring Formation,
localities 89a, 90, 97, 99a, 100a, 108b.

Lucina (Cavilinga) triloba n. sp.
Plate 19, figure 4

Description: Shell small, solid, strongly inflated,
elevated; hinge with strong cardinal and lateral teeth,
base of hinge more highly elevated posterior to the
beak; shell distinctively trilobed with deep sulci bor-
dering large anterior dorsal and posterior dorsal
areas; lunule large, extending beyond the anterior
lateral tooth and bordered by a strong groove; beak
strongly prosogyrate; adductor muscle scars indis-
tinct, anterior adductor scar short, broad, and ex-
tending onto the ridge formed by the anterior sulcus;
margin finely crenulate in unworn specimens; exte-
rior covered with strong concentric lamellae.

Discussion: The name of this species refers to the
trilobed shape of the exterior, which is produced by
two prominent sulci bordering the anterior dorsal and
posterior dorsal areas. This species is similar to Lu-
cina (Cavilinga) trisulcata Conrad from the Alum
Bluff Group in Florida but differs in its higher eleva-
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Figure 36 — 1- left valve, 2- right valve, Myrtea (Myrtea) vicksburgensis (Casey); 3- left valve, Lucina (Lucina) fimbripallium n. sp.; 4-
left valve, Anodontia (Anodontia) mississippiensis (Conrad); 5- left valve, Diplodonta (Diplodonta) eburnea {(Conrad); 6- right valve, Di-
varicella (Divalinga) subrigaultiana (Meyer). 2, 4b =cardinal teeth; AII, AIV =anterior lateral teeth; PII, PIV = posterior lateral teeth;
n =nymph, aa =anterior adductor muscle scar, pa = posterior adductor muscle scar. Illustrations by Randall Bissell.
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tion and more prominent sulci. In this latter respect,
it resembles Lucina (Pleurolucina) quadricostatus
Dall from the Bowden Formation in Jamaica. The
Bowden species, however, has four rather than two
strong sulci.

Type: Holotype 340445 USNM from the Mint
Spring Formation, locality 99a (Plate 19, figure 4).

Occurrence: Mississippi: Mint Spring Formation,
localities 89a, 99a.

Subgenus LUCINISCA Dall, 1901

Lucina (Lucinisca) varisculpta n. sp.
Plate 19, figures 5-12

Description: Shell small, solid, circular; hinge
strong with large cardinal and lateral teeth; anterior
adductor scar long and narrow, posterior adductor
scar ovate; interior margin crenulate; anterior dorsal
area small, bordered by a shallow groove; posterior
dorsal area bordered by a shallow sulcus; lunule
small, distinct; exterior sculpture with concentric and
radial ornamentation of greatly varying strength.

Discussion: The strength of the exterior sculpture
in this species is greatly varied as is indicated by the
name. The specimen illustrated in Plate 19, figure 6,
has strong concentric and radial ribs while the speci-
men illustrated in Plate 19, figure 8, has weak radial
ribs and faint concentric lines. This species is similar
to Lucina (Lucinisca) calhounensis Dall from the
Alum Bluff Group in Florida but differs in having
finer radial ribs and a smaller lunule.

Type: Holotype 340446 USNM from the Mint
Spring Formation, locality 99a (Plate 19, figure 9).

Occurrence: Mississippi: Mint Spring Formation,
localities 97, 99a, 100a, 110; Byram Formation, local-
ities 93, 94, 112c, 116.

Genus MYRTEA Dall, 1901
Subgenus MYRTEA Dall, 1901

Myrtea (Myrtea) scopularis (Casey)
Plate 18, figures 1-5

1903. Lucina scopularis Casey, Acad. Nat. Sci.
Philadelphia, Proc. 1903, v. 55, p. 263-264.

Original Description: Casey 1903.

“Red Bluff formation. Approaches vicksburgensis very closely,
being orbicular and only moderately convex, but it is a little
smaller and the concentric lines are finer, relatively less close-set
and more lamelliform, becoming still more strongly so on the an-
terior and posterior dorsal declivities, though relatively less
strongly so than on the corresponding parts of vicksburgensis. It
differs principally from the latter in the form of the anterostral
sinus, which is longer and more transverse in outline, in the form
of the lunule, which is larger and very much more elongate, and in

the cardinal tooth of the right valve, which is here scarcely at all
oblique, being most perpendicular to the hinge line. In both

- species the laterals are moderately developed and the ventral

edges smooth internally without trace of crenulation. Length of a
moderately large specimen 7 mm., height 6.2 mm. The anterior
and posterior sides are almost equally and very broadly rounded.
This species is very slightly more inflated than vicksburgensis.
There is a variety which is very abundant in the Jacksonian of
Moody’s Branch.”

Discussion: The variety Meyer refers to in the
Moodys Branch Formation probably includes both
Lucina (Callucina?) curta (Conrad) and Lucina (Cal-
lucina?) subcurta (Harris). Myrtea (Myrtea) scopu-
laris is very close to M. (M.) vicksburgensis (Casey)
which occurs in the Forest Hill and Mint Spring For-
mations. These species are considered as separate in
this report on the basis of the fine distinctions given
by Casey in the above description and because of the
much larger size attained by the latter species.

Type: Holotype USNM 481671 from the Red Bluff
Formation, Red Bluff, Mississippi (Plate 18, figure
1).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 38, 39, 40, 46.

Myrtea (Myrtea) vicksburgensis Casey

Plate 18, figures 6-11; Plate 61, figures 1-2;
Text Figures 35, 1-2

Lesueur, Walnut Hills fossil shells, pl. 11, fig.
10 (no name).

1848a. Lucina perlevis Conrad, Acad. Nat. Sci. Phil-

adelphia, Proc. 1847, v. 3, p. 293 (nomen
dubium).

1848b. Lucina perlevis Conrad. Conrad, Acad. Nat.
Sci. Philadelphia, Jour., 2nd ser., v. 1, pt.
2, p. 124 (Not Plate 12, figure 22, which is
labeled as Lucina perlevis but is listed
under Lucina mississippiensis in the text).

Cyclas perlevis (Conrad). Conrad, Acad. Nat.
Sci. Philadelphia, Proc. 1854, v. 7, No. 2, p.
30 (List).

Cyclas perlevis (Conrad). Conrad, Amer.
Jour. Conch., v.1, pt. 1, p. 8 (Catalog).

Lucina perlevis Conrad. Conrad, Smithsonian
Misc. Coll., v. 7, No. 200, p. 27 (List}, p. 24
(List, in Jackson Group).

Lucina perlevis Conrad. Meyer, Amer. Jour.
Sci., 3rd ser., v. 29, No. 174, Art. 59, p. 467
(Listed in Vicksburg and Jackson groups).

Lucina vicksburgensis Casey, Acad. Nat. Sci.
Philadelphia, Proc. 1903, v. 55, p. 263;
Lucina perlevis Conrad, p. 264 (Specimen
in Conrad collection labeled L. perlevis is
described in text as L. mississippiensis).

Lucina perlevis Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,
p. 86 (Missing).

1829.

1854.

1865.
1866.

1885.

1903.

1962.
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1968. Not Lucina perlevis Conrad. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
74 (Lucina perlevis type 30658 = Anodon-
tia (Anodontia) mississippiensis).

1976. Myrtea (Myrtea) vicksburgensis (Casey).
Bretsky, Palaeont. Amer., v. 8, No. 50, p.
241; Not Anodontia (Anodontia) perlevis
Conrad, p. 303, 305 = Anodontia (Anodon-
tia) mississippiensis (Conrad).

Original Description: Casey, 1903.

“Oceurs in the Lower Vicksburg in great abundance. This spe-
cies is subequilateral, suborbicular, rather compressed, the beaks
somewhat high and acute, the adjacent anterior sinus small and
deep, the lunule small and deep-set and but little more than twice
as long as high as a rule. The surface is covered throughout with
strong concentric raised lines which are close-set and low, but be-
coming strongly lamelliform on the anterior and posterior dorsal
declivities, the dorsal edge being rendered rough spiculose and un-
even thereby. Cardinal tooth of right valve very oblique. Length 7
1/2 mm.; height 7 1/2 mm. It grew somewhat larger than the type
above described, but never exceeded this length by more than
about 2 mm. It might be considered closely allied to the Jackso-
nian Cyclas curtus of Conrad (Am. Journ. Conc., I, p. 139), as the
posterior side is noticeably more truncate than the anterior, were
it not for the fact that curtus is described as *‘ventricose,” a term
which could not possibly be applied to vicksburgensis.”

Original Description of Lucina perlevis: Conrad,
1848a.

*‘Orbicular, with lamellaeform concentric lines, and very minute
obsolete radiating lines, closely arranged; beaks medial; posterior
end direct; cardinal teeth small. Length 4-10. Height rather less.
Very rare.

“The shells of this subgenus are orbicular, generally punctate
within, often very thin and ventricose; cardinal teeth small and
compressed, sometimes obsolete or wanting; lateral teeth none.
Lucina radula, and L. edentula, among recent species, belong to
this group.”

Discussion: Conrad never figured the species he
described as Lucina perlevis but instead placed the
name in the plate explanations for his figure of Lu-
cina mississippiensis. The syntypes of L. mississip-
piensis were also mislabeled as L. perlevis. These
mistakes have caused confusion as to the real identity
of both of these lucinid species of Conrad. Casey
(1903), uncertain as to the identity of L. perlevis,
gave a new name for the species. His types have been
found recently in the collection of the Philadelphia
Academy of Natural Sciences and are figured in Plate
61, figures 1-2.

Bretsky (1976) states that Myrtea (Myrtea) vicks-
burgensis is the earliest species definitely assignable
to Myrtea s.s. She made no mention of M. (M.) sco-
pularis which has an earlier occurrence. Both of these
species differ from the Chickasawhay Myrtea species
M. (M.) taylorensis Mansfield (see Plate 61, figures 3-
6) in that the anterior hinge is shorter and curved and
the margins of the anterior dorsal and posterior dor-
sal areas are not as strongly truncated. M. (M.)

vicksburgensis is especially abundant in the Mint
Spring Formation at localities 99a and 100a.

Type: Two syntypes 994 ANSP from the Mint
Spring Formation, Vicksburg, Mississippi (Plate 61,
figures 1-2).

Occurrence: Mississippi: Forest Hill Formation,
localities 75a, 88a; Mint Spring Formation, localities
89a, 90, 97, 99a, 100a, 108b, 110; Byram Formation,
locality 93.

Genus ANODONTIA Link, 1807
Subgenus ANODONTIA Link, 1807

Anodontia (Anodontia) mississippiensis (Conrad)
Plate 21, figures 6-10; Text Figure 35,4

1848a. Lucina Mississippiensis Conrad, Acad. Nat.
Sci. Philadelphia, Proc. 1847, v. 3, p. 293.

Lucina mississippiensis Conrad. Conrad,
Acad. Nat. Sci. Philadelphia, Jour., 2nd
ser.,v. 1, pt. 2, p. 124, pl. 12, fig. 22 (Figure
22 is labeled as Lucina perlevis).

Cyclas mississippiensis (Conrad). Conrad,
Acad. Nat. Sci. Philadelphia, Proc. 1854, v.
7, p. 30 (List).

Cyclas Mississippiensis (Conrad). Conrad,
Amer. Jour. Conch., v. 1, pt. 1, p. 8 (Cata-
log).

Lucinae mississippiensis Conrad. Conrad,
Smithsonian Misc. Coll., v. 7, No. 200, p.
24 (List; listed only under the Jackson
Group, Mississippi).

Lucina Mississippiensis Conrad. Meyer,
Amer. Jour. Sci., 3rd ser., v. 29, No. 174,
Art. 59, p. 461, 467 (Listed in the Vicks-
burg and Jackson groups; p. 467).

Lucina mississippiensis Conrad. Casey, Acad.
Nat. Sci. Philadelphia, Proc. 1903, v. 55, p.
264 (Discussed under Lucina scopularis
Casey).

Lucina mississippiensis Conrad. Cooke, U. S.
Geol. Survey Prof. Paper 129, p. 85 (Check
list; in the Byram Marl and Mint Spring
Marl).

Lucina mississippiensis Conrad. Moore,
Acad. Nat. Sci. Philadelphia, Proc. 1962, v.
114, No. 2, p. 72 (Missing. Cooke, in note-
book, found three valves in type lot).

1976. Anodontia (Anodontia) perlevis Conrad.

Bretsky, Paleont. Amer., v. 8, No. 50, p.
303, 305.

Original Description: Conrad, 1848a.

1848.

1854.

1865.

1866.

1885.

1908.

1922,

1962.

“Orbicular, thin and fragile, with minute obsolete radiating
lines; anterior side shortest, the margin obliquely truncated, ang-
ular above and elevated; inferior margins rounded; posterior end
obtusely rounded; lunule profound; cardinal and lateral teeth
wanting. Length 9-10. Height 3/4.
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‘““This species very much resembles L. subvexa of Claiborne, but
wants the impressed line on the posterior side. Rare.”

Discussion of Casey, 1803.

*In the Conrad collection the only species of Lucina that I could
discover is the largest form occurring at Vicksburg-moderately
convex, very thin in substance, with feeble hinge and nearly
smooth surface. The label attached states that this is Lucina per-
levis. This is, however, the species which was subsequently de-
scribed under the name mississippiensis. There is some confusion
here.”

Discussion: Conrad’s description of Lucina missis-
sippiensis stating that the teeth are wanting obvious-
ly refers to this species of Anodontia. As previously
discussed under Myrtea (Myrtea) vicksburgensis
(Casey), the mislabelling of Conrad’s figure and types
as Lucina perlevis has caused confusion to the species
identity. This species is very common in the Mint
Spring Formation at localities 99a and 100a.

Type: Three syntypes A-C 30658 ANSP from the
Vicksburg Group, Vicksburg, Mississippi (Plate 21,
figures 6, 8-9).

Occurrence: Mississippi: Red Bluff Formation, lo-
cality 38; Mint Spring Formation, localities 97, 99a,
100a; Byram Formation, locality 102.

Subfamily DIVARICELLINAE Gilbert, 1967
Genus DIVARICELLA Von Martens, 1880
Subgenus DIVALINGA Chavan, 1951

Divaricella (Divalinga) subrigaultiana (Meyer)

Plate 22, figures 1-3;
Text Figure 35, 6

1886. Lucina (Cyclas) subrigaultiana Meyer in
Smith, Geol. Survey Alabama, Bull. No. 1,
p. 81, pl. 8, fig. 13, 13a.

1940. Divaricella subrigaultiana (Meyer). Mans-
field, Jour. Paleont., v. 14, No. 3, p. 192.

1976. Divaricella (Divalinga?) subrigaultiana
(Meyer). Bretsky, Palaeont. Amer., v. 8,
No. 50, p. 309.

Original Description: Meyer, 1886.

“Orbicular, very regularly rounded; hinge teeth, two; laterals
small; margin entire; surface covered with regular concentric
waving lines, crossed occasionally by orbicular lines of growth.

“Locality. - Vicksburg, Miss. Lower Vicksburgian.

“Resembles very much Lucina rigaultiana, Desh. A deep but
extremely small lunule is in front of the beak. The lines of orna-
mentation are less distinct at their convex summit, thus creating a
somewhat erased zone, which radiates from the umbo toward the
posterior side of the ventral margin. The ornamentation looks as if
produced by ‘petits plans glissant les uns au dessous des autres.’”’

Discussion: This species is similar to Divaricella
(Divalinga) chipolana Dall from the Alum Bluff

Group in Florida. An undescribed species of Divari-
cella (Mansfield, 1940, p. 192) occurs in the Chicka-
sawhay Limestone. Bretsky (1976) compares this lat-
ter species to small individuals of Divaricella (Diva-
linga) quadrisulcata d’Orbigny from the Recent of the
East Coast of North America.

Type: Holotype 644599 USNM from the Mint
Spring Formation, Vicksburg, Mississippi (Plate 22,
figure 1).

Occurrence: Mississippi: Mint Spring Formation,
localities 97, 99a, 100a.

Family UNGULINIDAE Adams & Adams, 1857
Genus DIPLODONTA Brann, 1831
Subgenus DIPLODONTA Brann, 1831

Diplodonta (Diplodonta) eburnea (Conrad)

Plate 22, figures 4-9, 11-13; Plate 61, figures 7-9;
Text Figure 35,5

1848a. Loripes eburnea Conrad, Acad. Nat. Sci. Phil-
adelphia, Proc. 1847, v. 3, p. 293-294.
1848b. Loripes eburnea Conrad. Conrad, Acad. Nat.
Sci. Philadelphia, Jour., 2nd ser., v. 1, pt.
2, p. 124, pl. 12, fig. 11, 24.

Diplidonta (sic) eburnea (Conrad). Conrad in
Wailes, Rept. Agr. Geol. Mississippi, p.
287, 288.

Mysia eburnea (Conrad). Conrad, Amer. Jour.
Conch., v. 1, pt. 1, p. 9 (Catalog).

Mpysia eburnea {Conrad). Conrad, Smithso-
nian Misc. Coll., v. 7, No. 200, p. 24 (Listed
in Jackson Group), p. 27 (List).

Diplodonta? eburnea (Conrad). Dall, Wagner
Free Inst. Sci. Philadelphia, Trans., v. 3,
pt. 5, p. 1182.

Loripes eburnea Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,
p- 57 (Missing).

Loripes eburnea Conrad. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
47 (Type lot).

Original Description: Conrad, 1848a.

1854.

1865.
1866.

1900.
1962.

1968.

*“‘Suborbicular, slightly oblique, convex, with minute closely ar-
ranged concentric lines, and a few larger impressed lines; posterior
margin truncated, direct; anterior end and anterior basil margins
regularly rounded; posterior basal margin obliquely truncated;
beaks nearest the posterior end. Length 6-10. Height 6-10 nearly.”

Discussion: Large specimens of this species are
strongly produced along the posterior ventral mar-
gin. In this respect the species resembles Diplodonta
paralta from the Alum Bluff Group in Florida.

Type: Lectotype and two syntypes B-C 53836
ANSP from the Vicksburg Group, Vicksburg, Mis-
sissippi.
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Occurrence: Mississippi: Forest Hill Formation,
localities 75a, 88a; Mint Spring Formation, localities
89a, 90, 99a, 100a, 108b; Byram Formation, locality
93.

Diplodonta (Diplodonta) elatia n. sp.
Plate 23, figures 1-3

Description: Shell small, thin, shortened anterior-
ly, elevated; greatest inflation near the umbo; hinge
short, narrow; base of posterior hinge plate recessed
below the posterior dorsal margin; hinge teeth as
characteristic of genus; nymph short; lunule small,
impressed, bordered by a strong ridge; muscle scars
indistinct; exterior smooth except for concentric
growth lines.

Discussion: This species is similar to Diplodonta
(Diplodonta) homalostriata Woodring from the Bow-
den Formation in Jamaica but differs in being shor-
tened anteriorly. It is easily distinguished from the
young of D. (D.) eburnea by its greater elevation.

Type: Holotype 340447 USNM from the Byram
Formation, locality 93.

Occurrence: Mississippi: Mint Spring Formation,
locality 108b; Byram Formation, locality 93.

Genus FELANIELLA Dall, 1899
Subgenus FELANIELLA Dall, 1899

Felaniella (Felaniella) compacta n. sp.
Plate 22, figure 10

Description: Shell small, thick, elevated, moder-
ately inflated; umbo elevated; hinge triangular; car-
dinal teeth with 4b oblique and 2 verticle; nymph
prominent and bordered by a strong external groove;
anterior and posterior adductor scars elongate with
the anterior scar longer, both scars tapering dorsally
and rounded ventrally; pallial line double and con-
necting ventral margins of adductor scars; exterior
smooth except for growth lines.

Discussion: This species is known from one speci-
men from the Mint Spring Formation at locality 111.
It differs from the type species Felaniella (Felaniella)
usta (Gould) from the Recent of Japan in its greater
elevation and regularly rounded margins. The name
refers to the species’ thick shell.

Type: Holotype 340448 USNM from the Mint
Spring Formation, locality 111 (Plate 22, figure 10).

Occurrence: Mississippi: Mint Spring Formation,
locality 111.

Genus TIMOTHYNUS Harris and Palmer, 1946

Timothynus turgida (Conrad)
Plate 23, figures 4-6; Text Figures 36, 1-2

1848a. Loripes? turgida Conrad, Acad. Nat. Sci.
Philadelphia, Proc. 1847, v. 3, p. 293.
1848b. Loripes? turgida Conrad. Conrad, Acad. Nat.
Sci. Philadelphia, Jour., 2nd ser., v. 1, pt.
2, p. 124, pl. 12, fig. 23.

Diplidonta (sic) turgida (Conrad). Conrad in
Wailes, Rept. Agr. Geol. Mississippi, p.
287, 288.

Sphaerella turgida (Conrad). Conrad, Amer.
Jour. Conch.,v.1, pt. 1, p. 9 (Catalog).

Sphaerella turgida (Conrad). Conrad, Smith-
sonian Misc. Coll., v. 7, No. 200, p. 27
{List).

Diplodonta turgida (Conrad). Dall, Wagner
Free Inst. Sci. Philadelphia, Trans., v. 3,
pt. 5, p. 1181-1182,

Timothynus turgida (Conrad). Harris and
Palmer, Bull. Amer. Paleont., v. 30, No.
117, pt. 1, p. 86.

Loripes? turgida Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,
p. 1056 (2 probable syntypes - 30680,
30681).

Loripes? turgida Conrad. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
92 (Holotype 30680, Paratype 30681).

Original Description: Conrad, 1848a.

1854.

1865.
1866.

1900.

1946.

1962.

1968.

“‘Suborbicular, very thin and fragile, with minute concentric
lines; beaks medial; umbo and summit prominent; margins regu-
larly rounded. Height 6-10. Length rather more than 5-10.”

Discussion: This species is very similar to the type
species Timothynus bulla (Conrad) from the Jackson
Group. The dentition of the two syntypes is illustrat-
ed in Text Figures 36, 1-2.

Type: Holotype 30680 and paratype 30681 ANSP
from the Vicksburg Group, Vicksburg, Mississippi
(Plate 23, figures 5-6; Text Figures 36, 1-2).

Occurrence: Mississippi: Red Bluff Formation, lo-
cality 46; Forest Hill Formation, locality 88a; Mint
Spring Formation, localities 100a, 108b; Byram For-
mation, localities 93, 106a, 112c.

Superfamily CHAMACEA Lamarck, 1809
Family CHAMIDAE Lamarck, 1809
Genus CHAMA Linné, 1758
Subgenus CHAMA Linné, 1758

Chama (Chama) pappiladerma n. sp.
Plate 23, figures 14; Plate 24, figures 1-3

Description: Shell small, attached by left valve
with moderate sized attachment scar; left valve mod-
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erately inflated; right valve slightly inflated; hinge of
left valve with a strong, horizontal cardinal tooth and
narrow ligament groove; dentition of right valve in-
distinct; shell dextrally or sinistrally coiled; exterior
with strong, broadly spaced, undulate, concentric la-
mellae having extentions of flat spines; interlamella
areas with irregular surface or with nodes.

Discussion: This species is similar to Chama
(Chama) involuta Guppy from the Bowden Forma-
tion in Jamaica in its exterior sculpture of concentric
sinuous foliaceous lamellae and intervening granular
surface. It differs in that its concentric lamellae are
less spinose. Dextrally and sinistrally coiled speci-
mens are illustrated, respectively, in Plate 24, figures
3 and 1. The name refers to the interlamellar nodose
sculpture.

Type: Holotype 340449 USNM from the Red Bluff
Formation, locality 37 (Plate 24, figure 1).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 38, 39, 40.

Chama sp.
Plate 23, figure 13

Description: Shell moderately thick and moderate-
ly inflated; exterior sculptured with concentric lamel-
lae having vertical columns extending from their
base.

Discussion: The exterior sculpture of this species is
similar to that of Chama calcarata Lamarck from the
Eocene of France. The species is known only from the
worn left valve illustrated in Plate 23, figure 13.

Occurrence: Mississippi: Forest Hill Formation,
locality 75a.

Subgenus PSILOPUS Poli, 1795

Chama (Psilopus) mississippiensis Conrad
Plate 23, figures 7-11

1848a. Chama Mississippiensis Conrad, Acad. Nat.
Sci. Philadelphia, Proc. 1847, v. 3, p. 294.

1848b. Chama mississippiensis Conrad. Conrad,
Acad. Nat. Sci. Philadelphia, Jour., 2nd
ser., v. 1, pt. 2, p. 124, pl. 13, fig. 21, 27.

Chama Mississipiensis (sic) Conrad. Conrad,
Amer. Jour. Conch., v. 1, pt. 1, p. 7 (Cata-
log).

Chama mississippiensis Conrad. Conrad.
Smithsonian Misc. Coll., v. 7, No. 200, p.
27 (List).

Chama mississippiensis Conrad. Dall, Wag-
ner Free Inst. Sci. Philadelphia, Trans., v.
3, pt. 6, p. 1397-1398.

Chama mississippiensis Conrad? Harris and
Palmer, Bull. Amer. Paleont., v. 30, No.
117, pt. 1, p. 92, pl. 20, fig. 14-15.

1865.

1866.

1903.

1946.

1962. Chama mississippiensis Conrad. Moore,
Acad. Nat. Sci. Philadelphia, Proc. 1962, v.
114, No. 2, p. 75 (Syntype 30655).

Chama sp. Palmer and Brann, Bull. Amer.
Paleont., v. 48, No. 218, pt. 1, p. 79.

Chama mississippiensis Conrad. Richards,
Acad. Nat. Sci. Philadelphia, Spec. Pub.
No. 8, p. 66 (Type 30655).

Chama (Cipliacella) radiata Dockery, Miss.
Geol. Survey, Bull. No. 120, p. 121-122, pl.
23, fig. 12-18, 15.

Original Description: Conrad, 1848a.

1965.
1968.

19717.

“Suboval, irregular, adhering; larger valve ventricose, with nu-
merous irregular radiating lines, squamose inferiorly; upper valve
with numerous concentric lines, with numerous small scales.
Length 3/4. Height 6-10.

“‘Rare, and occurs on Dr. Smith's plantation, 6 miles N. E. of
Vicksburg.”

Discussion: The type specimen for this species is
worn and the exterior appears to have a stronger con-
centric rather than radial sculpture. Better preserved
specimens show radially arranged spines on both the
left and right valves. In this and other respects it is
similar to the Jackson species Chama (Cipliacella) ra-
diata Dockery which in this report is placed in syn-
onymy.

Type: Holotype 30655 ANSP from the Vicksburg
Group, Vicksburg, Mississippi (Plate 23, figure 8).

Occurrence: Mississippi: Red Bluff Formation, lo-
cality 40; Forest Hill Formation, localities 75a, 88a;
Mint Spring Formation, localities 74b, 75a, 89a,
108b; Byram Formation, locality 93.

Superfamily LEPTONACEA Gray, 1847
Family KELLIIDAE Forbes & Hanley, 1848
Genus BORNIA Phillippi, 1836

Bornia tallahalaensis n. sp.
Plate 24, figure 11

Description: Shell small, fragile, triangular and
elevated, slightly inflated; hinge of right valve with
one cardinal and one lateral tooth separated by deep-
ly impressed resilifer; exterior smooth.

Discussion: The hinge of this species closely re-
sembles that of Bornia dodona Dall from the Alum
Bluff Group in Florida. The latter species differs in its
more elongate and triangular outline. This species is
known from three right valves, all from different lo-
calities in the Byram Formation. The name is taken
from the locality of the type.

Type: Holotype 340451 USNM from the Byram
Formation, locality 93.

Occurrence: Mississippi: Byram Formation, locali-
ties 93, 94, 106a.
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Figure 36 — 1- right valve (paratype), 2- left valve (holotype), T¥mothynus turgida (Conrad); 3- left valve (holotype), 4- right valve, Spor-
tella oblonga (Conrad); 6- left valve, 6-right valve, Venericardia (Rotundicardia) carsonensis Dall; 7- left valve, 8- right valve, Astarte tri-
angulata Meyer. 1,2, 2a, 3a, 3b, 4a, 4b =cardinal teeth; 2’, 4b’ =sockets; AIl = anterior lateral tooth; n = nymph, ps = pallial sinus, aa
=anterior adductor muscle scar, pa =posterior adductor muscle scar. Illustrations by Randall Bissell.
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Superfamily CHLAMYDOCONCHACEA Dall, 1884
Family SPORTELLIDAE Dall, 1899
Genus SPORTELLA Deshayes, 1858

Sportella oblonga (Conrad)
Plate 24, figures 4-10; Text Figures 36, 3-4

1829. Lesueur, Walnut Hills fossil shells, pl. 11, fig.
4, 13 (no name).

1848b. Kellia oblonga Conrad, Acad. Nat. Sci. Phila-
delphia, Jour., 2nd ser., v. 1, pt. 2, p. 125,
pl. 13, fig. 28.

Scintilla oblonga (Conrad). Conrad, Amer.
Jour. Conch., v.1,pt. 1, p. 9 (Catalog).

Scintilla oblonga (Conrad). Conrad, Smithso-
nian Misc. Coll., v. 7, No. 200, p. 27 (List).

Kellia oblonga Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,
p. 81 (Holotype 30678).

Kellia oblonga Conrad. Richards, Acad. Nat.
Sci. Philadelphia, Spec. Pub. No. 8, p. 70
(Holotype 30678).

Original Description: Conrad, 1848b.

1865.
1866.
1962.

1968.

“‘Oblong, convex, very thin, smooth, inequilateral; anterior side
longest; anterior extremity regularly rounded; posterior extrem-
ity truncated; base rounded. Length 3-10. Rare.”

Discussion: This species is similar to Sportella lio-
concha Dall from the Alum Bluff Group in Florida.

Type: Holotype 30678 ANSP from the Vicksburg
Group, Vicksburg, Mississippi.

Occurrence: Mississippi: Mint Spring Formation,
localities 89a, 80, 99a, 100a, 108b; Byram Formation,
localities 93, 106a, 109.

Superfamily CARDITACEA Fleming, 1820
Family CARDITIDAE Fleming, 1828
Subfamily CARDITAMERINAE Chavan, 1969
Genus CARDITELLA Smith, 1881

Carditella aldrichi (Casey)
Plate 24, figures 12-13; Plate 25, figures 1-5, 7

1903. Cardita aldrichi Casey, Acad. Nat. Sci. Phila-
delphia, Proc. 1903, v. 55, p. 264.

Original Description: Casey, 1903.

“*Lower limestone at Vicksburg occurring in considerable abun-
dance. It is only moderately convex, inequilateral, with about 15
broad, feebly convex, approximate radiating ribs. The longer ribs,
behind the middle, are more notably wide and separated through-
out their length by scarcely half of their own width. The anterior
lateral hinge tooth is distinct. The length of a specimen rather
more than half grown is 5.5 mm., the height 4.5 mm."”

Discussion: This species shows considerable varia-
tion in the ornamentation of its ribs. The ribs may be
broad and smooth (Plate 25, figure 5) or narrow and
nodose (Plate 25, figure 4). A young specimen of Ve-
nericardia (Rotundicardia) vicksburgensis Casey is
illustrated in Plate 25, figure 6, for comparison. It
lacks the well developed lateral teeth of Carditella al-
drichi. This species is most abundant in the Mint
Spring Formation at locality 108b.

Type: Holotype 646501 USNM from the Mint
Spring Formation, Vicksburg, Mississippi.

Occurrence: Mississippi: Mint Spring Formation,
locality 108b; Byram Formation, locality 93.

Subfamily VENERICARDIINAE Chavan, 1969
Genus VENERICARDIA Lamarck, 1801
Subgenus ROTUNDICARDIA Heaslip, 1968

Venericardia (Rotundicardia) carsonensis Dall
Plate 25, figures 6, 8-11; Text Figures 36, 5-6

1903. Venericardia vicksburgensis Casey, Acad.
Nat. Sci. Philadelphia, Proc. January 1903,
v. 55, p. 264 (romen dubium).

Venericardia carsonensis Dall, Wagner Free
Inst. Sci. Philadelphia, Trans. October
1903, v. 3, pt. 6, p. 1427-1428, pl. 56, fig. 9.

Venericardia carsonensis Dall. Harris, Bull.
Amer. Paleont., v. 6, No. 31, p. 81, 84, 85.

Venericardia carsonensis Dall. Gardner, Geol.
Soc. America, Memoir 11, p. 94.

Venericardia carsonensis Dall. Harris and
Palmer, Bull. Amer. Paleont., v. 30, No.
117, pt. 1, p. 70-73, not pl. 17, fig. 9a.

1903.

1919.
1945,
1946.

1968. Venericardia (Rotundicardia) carsonensis
Dall. Heaslip, Palaeont. Amer., v. 6, No.
39, p. 97-98, text fig. 26, pl. 23, fig. 9a, 9b,
10a-10c.

1980. Venericardia (Rotundicardia) carsonensis

Dall. Dockery, Miss. Bureau Geol., Bull.
No. 122, p. 169, pl. 77, fig. 2.

Original Description: Dall, 1903.

“Carson’s Creek and Red Bluff Eocene of Wayne County, Mis-
sissippi; Burns.

“Shell somewhat squarish, rounded, moderately inflated, thin,
with about nineteen to twenty-one very narrow, elevated radial
ribs, separated by much wider interspaces; sculpture imbricate-
nodulous, the nodules in perfect specimens becoming irregularly
spinose in the posterior third of the shell; the nodules are not so
close to each other as in V. tetrica; and V. pracisa as a rule, espe-
cially in the young; lunule small and impressed; the beaks are
lower and the whole form less oblique than in V. tetrica; hinge
normal, more delicate than in the other species mentioned. Length
of a moderate-sized specimen 17.0, height 16.5, diameter 11.0 mm.

“While the spinosity of the posterior ribs is frequently worn a-
way in adult individuals it is quite noticeable in the younger per-
fect ones, and the relative sparseness of the ribs with their wide
interspaces immediately distinguishes it from V. tetrica and other
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near allies. It reaches, judging by fragments, a length of twenty or
twenty-two millimetres when fully grown.”

Description of Venericardia vicksburgensis: Casey,
1903.

““The larger Venericardia of the Vicksburg differs specifically
from the one occurring so abundantly in the Jackson-named
diversidentata by Meyer-and also rotunda of the Claiborne, in
having very much fewer radiating ribs, these being only 19-20 in
number. It is found only in the lower limestone, and attained a
length of 22 mm. or more. It occurs also at Red Bluff.”

Discussion of Heaslip, 1968.

“Distinguishing characters. Most similar to V. [R.] diversiden-
tata and V. [R.] rotunda in general shape and convexity but dis-
tinguishable from those species by ornamentation which consists
of a thin, elevated cord with obscure traces of paracostal threads.
Nodes are closely spaced, somewhat elevated rounded transverse
ridges becoming somewhat spinose on the anterior ribs. Nodes not
flattened as in V. [R.] diversidentata but not nearly so pronounced
as in V. [R.] rotunda. Costals slope into broadly U-shaped, com-
paratively wide intercostals. Low rib number (18-22) similar to
that of V. [R.] diversidentata. Dental pattern similar to those
species but differs in triangular projection on commissural face of
lunule formed by the prominent anterior cardinal (3a)of the right
valve and the lunule face, below which lunule is excavated to the
ventral margin of hinge plate. Face of lunule on left valve corre-
spondingly indented and ridge joins anteroventral corner of the
anterior cardinal (2) to the anterior lateral tooth.

“Discussion and diagnosis. Casey’s name V. vicksburgensis, is
rejected as nomen dubium because of inadequate description and
lack of identifiable specimen which might be a holotype, even
though his publication (February, 1903) pre-dates Dall’s (October,
1903). A left valve in the Casey collection at the U. S. National
Museum may be the specimen that the author planned to use as
the type.

““The high degree of similarity in shape to the Eocene rotundi-
cards, as well as dentition and ornamentation, makes it apparent
that V. [R.] carsonensis is the Oligocene descendent of V. [R.] di-
versidentata, which was recognized by Harris (in Harris and Pal-
mer, 1946). The similarity in rib number to the subspecies, V. [R.]
diversidentata vicksburgiana seems to indicate descent from that
form, rather than the Mississippi populations, although geo-
graphic occurrence might imply the opposite interpretation.

“V. [R.] carsonensis is the last rotundicard species recorded in
coastal plain sediments, and its lineage seems to have come to an
end in the early Oligocene. The only species of Venericardia known
from sediments of middle Oligocene (?) age is V. [Claibornicardia)
nasuta Dall, possibly from the Glendon Limestone in Alabama,
indicating at least that the claibornicards were still extant at that
time, and most likely gave rise to the late Oligocene glyptoac-
tids.”

Type: Holotype, a right valve, 140693 USNM from
the Red Bluff Formation, Carson’s Creek, five to six
miles southeast of Shubuta, Wayne County, Missis-
sippi.

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 38, 39, 40, 46; Forest Hill Formation,
locality 75a; Mint Spring Formation, localities 89a,
90, 97, 99a, 100a, 108a; Byram Formation, locality
102.

Superfamily CRASSATELLACEA Ferussac, 1822
Family ASTARTIDAE d’'Orbigny, 1844
Subfamily ASTARTINAE d’Orbigny, 1844
Genus ASTARTE J. Sowerby, 1816

Astarte triangulata Meyer
Plate 26, figures 1-7; Text Figures 36, 7-8

Astarte triangulata Meyer in Smith, Geol.
Survey Alabama, Bull. No. 1, p. 80, pl. 8,
fig. 21, 21a.

Astarte triangulata Meyer. Cossmann, Ann.
Soc. roy. Malacol. Belgique., App. No. 1, p.
28, p. 13.

Astarte triangulata Meyer. Dall, Wagner
Free Inst. Sci. Philadelphia, Trans., v. 3,
pt. 4, p. 1488.

Astarte cf. A. triangulata Meyer. Cooke, U. S.
Geol. Survey Prof. Paper 129, p. 85 (Check
list; Byram Marl).

Astarte triangulata Meyer. Harris and Palm-
er, Bull. Amer. Paleont., v. 30, No. 117, p.
76, pl. 18, fig. 14; ? fig. 11-13 (From the
Jackson Eocene of Alabama).

Astarte triangulata Meyer. Brann and Kent,
Bull. Amer. Paleont., v. 40, No. 184, p. 95.

“Astarte’’ triangulata Meyer. Palmer and
Brann, Bull. Amer. Paleont., v. 48, No.
218, p. 95.

Astarte triangulata Meyer. Dockery, Miss.
Bureau Geol., Bull. No. 122, p. 173, pl. 77,
fig. 4-5.

Original Description: Meyer, 1886.

1886.

1893.

1903.

1922.

1946.

1960.

1966.

1980.

“Trigonal, solid; pedal scar of anterior adductor distinct; lunule
long and flat; surface closely covered with concentric ribs; margin
crenulate.

“Locality. Red Bluff, Miss. Common.

*“The concentric ribs vary in size, in different specimens, and in
some become obsolete toward the ventral margin.”

Discussion: The size and number of the exterior
concentric lamellae varies within the species {(com-
pare figures 3 and 6 on Plate 26). Also the interior
margin varies from smooth to crenulate.

This species has its acme zone in the Red Bluff
Formation where it is abundant at most localities in
Mississippi. It has a rare occurrence in the Byram
Formation. Harris and Palmer (1946) also give occur-
rences in the Jackson Group in Alabama.

Type: Holotype 644598 USNM from the Red Bluff
Formation, Red Bluff, Mississippi (Plate 26, figure
7.

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 35b, 37, 38, 39, 40, 46; Byram Formation,
localities 93, 94, 106a. Also reported from the Jackson
Group in Alabama.
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Astarte menthifontis n. sp.
Plate 26, figures 8-10

1829. Lesueur, Walnut Hills fossil shells, pl. 11, fig.
16 (no name).

Description: Shell small, solid, slightly inflated,
triangular; hinge teeth typical for genus, anterior lat-
eral tooth of right valve straight; lunule and escutch-
eon flat and smooth; exterior with concentric lamel-
lae.

Discussion: This species differs from Astarte tri-
angulata Meyer in the following respects: (1) the um-
bo is flat and not depressed, (2) the anterior hinge and
lateral tooth are straight rather than curved, (3) the
cardinal teeth are smaller, and (4) the interior margin
is consistently smooth. Lesueur’s illustration of this
species accurately depicts the right valve interior, but
he shows the exterior (left valve) to be smooth. The
specimen he illustrated was probably worn. The spe-
cies’ name is taken from the horizon of the type (Mint
Spring Formation) in which the species is especially
common.

Type: Holotype 340454 USNM from the Mint
Spring Formation, locality 99a (Plate 26, figure 8).

Occurrence: Mississippi: Forest Hill Formation,
locality 75a; Mint Spring Formation, localities 89a,
90, 97, 99a, 100a, 108b; Byram Formation, localities
102, 106a, 109, 112c.

Astarte planilamella n. sp.
Plate 26, figures 11-13

Description: Shell small, elevated, triangular,
slightly inflated; hinge teeth typical for genus; lunule
and escutcheon smooth and slightly depressed; inte-
rior margin smooth to strongly crenulate; exterior
with broad, flat, concentric lamellae.

Discussion: This species has a flatter and more ele-
vated shell than does Astarte triangulata or Astarte
menthifontis. It is similar to Astarte wagneri Dall
from the Alum Bluff Group in Florida in its exterior,
broad, flat lamellae but differs in being more elevated
and more strongly rounded on the ventral margin.
This species is particularly abundant in the Mint
Spring Formation at locality 108b. The name refers to
the flat lamellae of the exterior.

Type: Holotype 340455 USNM from the Mint
Spring Formation, locality 108b.

Occurrence: Mississippi: Mint Spring Formation,
localities 99a, 100a, 108b, 110.

Family CRASSATELLIDAE Ferussac, 1822
Subfamily CRASSATELLINAE Ferussac, 1822
Genus CRASSATELLA Lamarck, 1799
Subgenus CRASSATELLA Lamarck, 1799

Crassatella (Crassatella) mississippiensis Conrad

Plate 27, figures 1-4; Plate 28, figures 1-6;
Plate 29, figure 3; Text Figures 37; 38, 1-4

1829. Crassatella tellinoides Lesueur, Walnut Hills
fossil shells, pl. 10, fig. 15 (unpublished
manuscript).

1848a. Crassatella Mississippiensis Conrad, Acad.
Nat. Sci. Philadelphia, Proc. 1847, v. 3, p.
291.

1848b. Crassatella mississippiensis Conrad. Conrad,
Acad. Nat. Sci. Philadelphia, Jour., 2nd
ser,,v.1,pt. 2, p. 122, pl. 13, fig. 7, 10.

Crassatella Mississippiensis Conrad. Conrad,
Amer. Jour. Conch.,v. 1, pt. 1, p. 10 (Cata-
log).

Crassatella mississippiensis Conrad. Conrad,
Smithsonian Misc. Coll., v. 7, No. 200, p.
27 (List).

Crassatella Mississippiensis Conrad. Meyer,
Amer. Jour. Sci., 3rd ser., v. 29, No. 174, p.
467 (Check list).

Crassatella Mississippiensis Conrad. Lang-
don, Amer. Jour. Sci., 3rd ser., v. 31, No.
183, p. 205 (List).

Crassatella mississippiensis Conrad. Dall,
Wagner Free Inst. Sci. Philadelphia,
Trans., v. 3, pt. 6, p. 1471.

Crassatellites mississippiensis (Conrad). Dall,
U.S. Natl. Museum, Proc. 1916, v. 51, No.
2162, p. 496 (Compared with Crassatellites

paramesus Dall from the Flint River beds
near Bainbridge, Georgia).

Crassatellites mississippiensis (Conrad).
Cooke, U. S. Geol. Survey Prof. Paper 129,
p. 85 (Check list; in Byram and Mint
Spring marls).

Crassatellites mississippiensis {Conrad).
Cooke, U. S. Geol. Survey Prof. Paper 133,
p. 5 (List ; = C. paramesus Dall).

Crassatellites mississippiensis (Conrad). Kel-
lum, U. S. Geol. Survey Prof. Paper 143, p.
13 (Compared with C. mississippiensis var.
silverdalensis Kellum from the Trent Marl
(lower Miocene) in Silverdale, North Caro-
lina).

Crassatella mississippiensis Conrad. Moore,
Acad. Nat. Sci. Philadelphia, Proc. 1962, v.
114, No. 2, p. 76 (Probable syntypes
30664).

Crassatella mississippiensis Conrad. Rich-
ards, Acad. Nat. Sci. Philadelphia, Spec.
Pub. No. 8, p. 66 (Holotype 30664, para-
types 30665).

Original Description: Conrad, 1848a.

1865.

1866.

1885.

1886.

1903.

1916.

1922.

1923.

1926.

1962.

1968.

““Ovate-trigonal, inequilateral, thick and ponderous; surface
coarsely striated; summits flattened, sulcated; umbo plano-con-
vex, with numerous sulci, obsolete behind the umbonial slope,
which is angulated and subcarinated above; posterior extremity
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Figure 37 — Crassatella (Crassatella) mississippiensis Conrad, left valve. Illustration by Julia H. Suits.

truncated, direct; basal margin slightly contracted anterior to the
umbonial slope; inner margin crenulated. Length 3. Common.

“‘This species is variable in outline, and allied to C. tumida of
the Paris Basin."”

Discussion: This species is closer in form to the
type species Crassatella (Crassatella) ponderosa
(Gmelin) from the Middle Eocene of the Paris Basin
than are any of the North American Eocene species.
It is very common in the Byram Formation.

Type: Holotype 30664 and five paratypes B-F
30664 ANSP (Plate 27, figures 1-4; Plate 28, figure 4).

Occurrence: Mississippi: Byram Formation, locali-
ties 93, 102, 106a, 109, 112¢, 113b, 114, 115, 116.

Crassatella (Crassatella)
mississippiensis megacosta n. subsp.

Plate 28, figure 7-9

Description: Shell large, solid, in general form like
Crassatella (Crassatella) mississippiensis; beak mod-
erately elevated; umbo gently rounded and sculp-
tured with coarse concentric costatae; ventral margin
broadly rounded.

Discussion: This subspecies is restricted to the
Mint Spring Formation and differs from Crassatella
(Crassatella) mississippiensis s.s. in having coarser
concentric costatae in the umbonal region.

Type: Holotype 340456 USNM from the Mint
Spring Formation, locality 100a.

Occurrence: Mississippi: Mint Spring Formation,
localities 97, 99a, 100a, 108a, 110.

Crassatella (Crassatella) lirasculpta n. sp.
Plate 29, figures 1-2, 4-6; Text Figures 38, 5-6

Description: Shell large, solid, somewhat quadrate,
produced at posterior ventral margin; hinge as typi-
cal of genus; posterior ridge angular at umbo; es-
cutcheon depressed, escutcheon ridge angular; exte-
rior sculptured with coarse concentric lirae.

Discussion: This species differs from Crassatella
(Crassatella) mississippiensis in its: (1) more angular
posterior and escutcheon ridges, (2) produced poste-
rior ventral margin, (3) quadrate outline, and (4) ex-
terior sculpture of strong concentric lirae. Crassatella
(Crassatella) paramesus Dall (see Plate 60, figures 5-
7) from the Flint River Formation in Georgia has a
similar exterior sculpture and an angular posterior
ridge. It differs from C. (C.) lirasculpta, however, in
being less produced at the posterior ventral margin.
This species is restricted to the Mint Spring Forma-
tion in its more calcareous facies at localities along
the Chickasawhay River in Wayne County, Missis-
sippi.

Type: Holotype 340457 USNM from the Mint
Spring Formation, locality 74b.

Occurrence: Mississippi: Mint Spring Formation,
localities 74b, 75b.

Subfamily SCAMBULINAE Chavan, 1952
Genus CRASSINELLA Guppy, 1874
Crassinella variablis n. sp.

Plate 30, figures 1-5

1829. Lesueur, Walnut Hills fossil shells, pl. 11, fig.
12, 14 (no name).
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pedal muscle
scor

Figure 38 — 1- juvenile left valve, 2- juvenile right valve, 3- left valve, 4- right valve (holotype), Crassatella (erssateua) mississfpp:'en'sis
Conrad; 5- left valve, 6- right valve (holotype), Crassatella (Crassatella) lirasculpta n. sp. 2, 3a, 3b, 4b, 6b =cardinal teeth; AIl = anterior
lateral tooth; PII = posterior lateral tooth; aa = anterior adductor muscle scar, pa = posterior adductor muscle scar. Illustrations by

Randall Bissell.

Description: Shell small, triangular, modestly in-
flated; beak slightly ophisthogyrous; hinge typical
for genus, long anterior and posterior laterals extend-
ing to beak; right valve with one large cardinal tooth
between the anterior lateral and resilifer; left valve
with two cardinal teeth in front of the resilifer, the
first one being smaller; lunule narrow, smooth,
slightly depressed; escutcheon broad, flat, smooth;
escutcheon ridge angular; exterior with concentric
costae at umbo or extending to ventral margin.

Discussion: The species name refers to the variable
development of the exterior costae. Costae may be re-
stricted to the umbo (Plate 30, figure 4) or extend to
the ventral margin (Plate 30, figure 5). This species is
similar to Crassinella tanicus Dall from the Alum
Bluff Group in Florida but differs in its smaller size
and more variad sculpture.

Type: Holotype 340459 USNM from the Byram
Formation, locality 94.
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Figure 39 — Agnocardia glebosum (Conrad), left valve. Illustration by Julia H. Suits.

Occurrence: Mississippi: Forest Hill Formation,
locality 75a; Mint Spring Formation, localities 89a,
99a, 100a, 110; Byram Formation, localities 93, 94,
106a.

Family CARDINIIDAE Zittel, 1881
Genus TELLIDORELLA Berry, 1963

Tellidorella interlacinia n. sp.
Plate 20, figures 9-10

Description: Shell small, slightly inflated; hinge of
right valve with one cardinal tooth; lateral teeth con-
sist of prominent AI and PI and weak AIII and PIII;
AIIT" and PII' sockets pronounced; hinge of left
valve with two low rounded cardinal teeth forming as
swellings at the ends of long AII and PII lateral
teeth, a second pair of weak short laterals forming be-
low the AII and PII and above the adductor muscle
scars, the anterior one being stronger; anterior ad-
ductor scar long, bilobed, interior margin smooth; lu-
nule smooth, concave along hinge line; escutcheon
smooth, convex along hinge line; exterior sculptured
with strong, broadly spaced, upturned, concentric la-
mellae and intervening radial striae.

Discussion: This species differs from the type
species Tellidorella cristulata (Récluz) from the Re-

cent of North America in its smaller size and more
pronounced radial striae. It has been found only at lo-
cality 90 in the Mint Spring Formation where it is
fairly common. The name refers to the fringed ap-
pearance of the interspaces which is produced by the
radial striae.

Type: Holotype 340460 USNM from the Mint
Spring Formation, locality 90.

Occurrence: Mississippi: Mint Spring Formation,
locality 90.

Superfamily CARDIACEA Lamarck, 1809
Family CARDIIDAE Lamarck, 1809
Subfamily CARDIINAE Lamarck, 1809
Genus AGNOCARDIA Stewart, 1930

Agnocardia glebosum (Conrad)
Plate 32, figures 1-5; Text Figure 39; 40, 1

1829. Lesueur, Walnut Hills fossil shells, pl. 11, fig.
26 (no name).

1848a. Cardium glebosum Conrad, Acad. Nat. Sci.
Philadelphia, Proc. 1847, v. 3, p. 291.

1848b. Cardium glebosum Conrad. Conrad, Acad.
Nat. Sci. Philadelphia, Jour., 2nd ser., v. 1,
pt. 2, p. 122,
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1865. Cardium (Trachycardium) globosum (sic)
Conrad. Conrad, Amer. Jour. Conch., v. 1,
pt. 1, p. 7 (Catalog).

Cardium (Trachycardium) globosum (sic)
Conrad. Conrad, Smithsonian Misc. Coll.,
v. 7, No. 200, p. 27 (List).

Cardium (Trachycardium) glebosum Conrad.
Dall, U. S. Natl. Museum, Proc., v. 51, No.
2162, p. 498.

Cardium glebosum Conrad. Cooke, U. S.
Geol. Survey Prof. Paper 129, p. 85 (Check
list; in Byram and Mint Spring marls and
Red Bluff Clay).

Cardium glebosum Conrad. Cooke, U. S.
Geol. Survey Prof. Paper 133, p. 58 (Oc-
curs in the Glendon Chert near Bainbridge,
Georgia).

Cardium glebosum Conrad. Moore, Acad.
Nat. Sci. Philadelphia, Proc. 1962, v. 114,
No. 2, p. 108 (Probable syntypes 30650.
Cooke, in manuscript, found three frag-
mentary specimens in type lot. Conrad
said he had only fragments).

Cardium glebosum Conrad. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
53 (Types ? 30650).

Original Description: Conrad, 1848a.

1866.

1916.

1921.

1923.

1962.

1968.

“Ovate, ventricose, with numerous flat ribs, slightly carinated
on the margins and numerous approximate, prominent arched
scales. Height 1 1/4.

“Rare, and obtained only in fragments.”

Discussion: Lesueur (1829) gives beautiful illustra-
tions of the interior and exterior of a left valve of this
species in Plate 11, figure 26, of his unpublished
plates. Conrad's material was fragmentary (see Plate
32, figure 1) and was never figured. This species is
similar to Agnocardia acrocome (Dall) from the Alum
Bluff Group in Florida but differs in having A-shaped
spines of equal strength on its radial costae rather
than alternating rows of strong and weak spines. The
young of this genus is much more asymmetrical than
the adult (see Text Figure 40, 1).

Type: Holotype and paratype (fragment) 30650
ANSP from the Vicksburg Group, Vicksburg, Mis-
sissippi (Plate 32, figure 1).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 38, 39, 40, 46; Forest Hill Formation, lo-
cality 88a; Mint Spring Formation, localities 89a, 90,
99a, 100a; Byram Formation, localities 93, 102.

Subfamily TRACHYCARDIINAE Stewart, 1930
Genus TRACHYCARDIUM Morch, 1853

Trachycardium eversum (Conrad)
Plate 31, figures 1-6; Text Figure 40, 2

1848a. Cardium eversum Conrad, Acad. Nat. Sci.
Philadelphia, Proc. 1847, v. 3, p. 291.

1848b. Cardium eversum Conrad. Conrad, Acad.
Nat. Sci. Philadelphia, Jour., 2nd ser., v. 1,
pt. 2, p. 122, pl. 12, fig. 18.

Cardium (Cerastoderma) eversum Conrad.
Conrad, Amer. Jour. Conch., v. 1, pt. 1, p.
7 (Catalog).

Cardium (Cerastoderma) eversum Conrad.
Conrad, Smithsonian Misc. Coll., v. 7, No.
200, p. 27 (List).

1865.

1866.

1916. Cardium eversum Conrad. Dall, U. S. Natl.
Museum, Proc., v. 51, No. 2162, p. 492
(Occurs in the Flint River beds below
Bainbridge, Georgia).

1962. Cardium glebosum Conrad. Moore, Acad.
Nat. Sci. Philadelphia, Proc. 1962, v. 114,
No. 2, p. 59 (Probable syntypes 30653,
30654. 30653 subsequently figured).

1968. Cardium eversum Conrad. Richards, Acad.

Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
50 (Holotype 30653 and paratype 30654).

Original Description: Conrad, 1848a.

“Qvate, elevated, subequilateral; ventricose, thin with numer-
ous approximate, slender, rounded ribs distinctly crenulated an-
teriorly towards the margins; umbonial slope subangulated; pos-
terior extremity subtruncated, direct; summit very prominent;
ribs crenulated on the sides, in the middle of the valves, or finely
aculeated. Height 1 2-10. Length not quite as much. Rare.”

Discussion: This species shows considerable varia-
tion in the size and number of its exterior costae. The
holotype has 54 costae while the smaller paratype has
64. These costae have rounded tops and only those
near the anterior and posterior margins have scales.

Type: Holotype 30653 and paratype 30654 ANSP
from the Vicksburg Group, Vicksburg, Mississippi.

Occurrence: Mississippi: Forest Hill Formation,
localities 75a, 88a; Mint Spring Formation, localities
89a, 90, 110; Byram Formation, locality 93.

Trachycardium planicostata n. sp.
Plate 31, figures 7-10; Text Figure 40, 3

Description: Shell large, moderately inflated,;
hinge with strong lateral teeth; interior with radial
grooves opposite exterior costae; exterior with 31 to
37 square-shouldered, flat-topped radial costae with
imbricated sides and narrow flat-bottomed inter-
spaces; anterior and posterior costae with low scales
developing from imbrications, scales more prominent
on posterior; posterior margin digitate at intersection
of costae.

Discussion: This species is particularly common in
the Mint Spring Formation at localities 99a and 100a.
It is easily distinguished from Trachycardium ever-
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Figure 40 — 1- juvenile right valve, Agnocardia glebosum (Conrad); 2- right valve (paratype), Trachycardium eversum (Conrad); 8- right
valve (holotype), Trachycardium planicostata n. sp.; 4- right valve, Trigoniocardium (Americardia) silvacollina n. sp.; 5- left valve (para-
type), 6- right valve (holotype), Nemocardium (Nemocardium) diversum (Conrad). 2, 3a, 3b, 4b = cardinal teeth; AII, AIII = anterior
lateral teeth; PI, PII, PIII =posterior lateral teeth; 2', 3a’, 3b’, Al', AII', AIII' PI’, PII' =sockets; n =nymph, aa = anterior adductor
muscle scar, pa =posterior adductor muscle scar. Illustrations by Randall Bissell.
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sum by its fewer and flat-topped costae. The name re-
fers to planar costae.

Type: Holotype 340462 USNM from the Mint
Spring Formation, USGS locality 14071a (Plate 31,
figure 7).

Occurrence: Mississippi: Mint Spring Formation,
localities 97, 99a, 100a, 108a.

Subfamily FRAGINAE Stewart, 1930
Genus TRIGONIOCARDIA Dall, 1800
Subgenus AMERICARDIA Stewart, 1930

Trigoniocardia (Americardia) silvacollina n. sp.
Plate 32, figures 9-10; Text Figure 40, 4

Description: Shell small, fragile, quadrate, moder-
ately inflated; hinge teeth of right valve with strong
3b, AI, and PI and weak 3a, AII and PIII; hinge
teeth of left valve with strong 2 and AII and weak 4b
and PII; exterior with 35 to 40 square-shouldered,
flat-topped, finely threaded costae (10 or 11 of these
occurring on the posterior slope) and narrow inter-
spaces; umbonal ridge angular.

Discussion: This species is similar to Trigoniocar-
dia (Americardia) decidu H. E. Vokes from the Alum
Bluff Group in Florida but differs in its smaller size
and more numerous ribs. It has only been found in
the upper part of the Forest Hill Formation where it
is common. The name of this species is derived from
the Latin silva, forest, and collis, hill, which refers to
its horizon.

Type: Holotype 340465 USNM from the Forest
Hill Formation, locality 75a.

Occurrence: Mississippi: Forest Hill Formation,

localities 75a, 88a.

Subfamily PROTOCARDIINAE Keen, 1951
Genus NEMOCARDIUM Meek, 1876
Subgenus NEMOCARDIUM Meek, 1876

Nemocardium (Nemocardium) eocenense (Meyer)
Plate 34, figures 1-9

Unicardium ? eocenense Meyer, Acad. Nat.
Sci. Philadelphia, Proc. 1%3‘ p- 53, pl. 3,
fig. 14, 14a.

1969. Cordiula eocenense (Meyer). Moore, ed.,
Treatise Invert. Paleont., pt. N, v. 2, p.

w H11.

Original Description: Meyer, 1887.

1887.

*“Small, tumid, solid. Margin subquadrangular, rounded anteri-
orly, truncate posteriorly. Beak turned anteriorly, before it a small
cordate lunule. Lunular edge in front of the beak somewhat ex-
panded. Below the beak one tubercular cardinal tooth (left valve),

lateral teeth nearly obsolete. Anterior muscular impression elon-
gated elliptical, posterior impression cordate-elliptical. Pallial im-
pression not entire. Inside rough. Margin entire. Surface with in-
distinct concentric impressed lines, crossed by more distinct radi-
ating lines. This ornamentation is wanting on the umboneal part
and more distinct near the margin. The radiating lines are slightly
more distinct on the posterior slope. Red Bluff, Miss.

“The only found specimen, a left valve, shows three sinuations
of pallial line behind. -I have little doubt that this species belongs
either to Unicardium d’Orbigny, or Fimbriella Stoliczka, or is to
be placed in their neighbourhood. These two genera, however, are
not known from the Tertairy formation, and if the Red Bluff form
should prove to be a different and new genus I propose the name
of Cordiula for it.”

Discussion: The new generic name proposed by
Meyer, Cordiula, is accepted in the Treatise on Inver-
tebrate Paleontology, pt. N, v. 2, p. 511, where it is
placed in the family Mactromyidae. Meyer's type
species for this genus was known only from the type
specimen. Additional specimens show the type to be a
young Nemocardium, thus proving Cordiula to be an
invalid genus. Meyer's species name eocenense is
misleading as the Red Bluff Formation is presently
considered to be of Lower Oligocene age.

Nemocardium (Nemocardium) eocenense is similar
to N. (N). diversum (Conrad) but is much smaller in
size.

Type: Holotype 644605 USNM from the Red Bluff
Formation, Red Bluff, Mississippi (Plate 34, figure
1).

Occurrence: Mississippi: Red Bluff Formation, lo-
calities 34b, 37, 39, 40, 46.

Nemocardium (Nemocardium) diversum (Conrad)
Plate 33, figures 1-12; Text Figures 40, 5-6

1829. Cardita semiradiata Lesueur, Walnut Hills
fossil shells, p. 10, fig. 12 (unpublished
manuscript).

Cardium diversum Conrad, Acad. Nat. Sci.
Philadelphia, Proc. 1847, v. 3, p. 292.
Cardium diversum Conrad. Conrad, Acad.
Nat. Sci. Philadelphia, Jour., 2nd ser., v. 1,

pt. 2, p. 125, pl. 13, fig. 8.

Protocardia diversa (Conrad). Gabb, Acad.
Nat. Sci., Philadelphia, Proc. 1861, v. 13,
p. 370 (Occurs in Texas).

Protocardia diversa (Conrad). Conrad, Amer.
Jour. Conch., v.1, pt. 1, p. 7 (Catalog).

Protocardia diversa (Conrad). Conrad, Smith-
sonian Misc. Coll., v. 7, No. 200, p. 27
(List).

Cardium diversum Conrad. Meyer, Amer.
Jour. Sci., 3rd ser., v. 29, No. 174, p. 467
(List).

Cardium diversum Conrad. Langdon, Amer.
Jour. Sci., 3rd ser., v. 31, No. 183, Art. 20,

1848a.

1848b.

1862.

1865.
1866.

1885.

1886.
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Figure 41 — 1- left valve (holotype), Laevicardium leptorimum n. sp.; 2- right valve (neotype), Dinocardium vicksburgensis (Conrad); 3-
left valve, Ervilia exterolaevis n. sp.; 4- right valve (holotype), Spisula funerata (Conrad); 5- left valve (holotype), Spisula (Mactromeris)
mississippiensis (Conrad); 6- left valve {(syntype A}, Tellina serica Conrad; 7- left velve, 8- right valve, Tellina subprotexta n. sp.; 9- right
valve (syntype B), Tellina vicksburgensis Conrad. 2, 3, 3a, 3b, 4, 4b =cardinal teeth; AI, AII, AIIl =anterior lateral teeth; PI, PII, PIII
=posterior lateral teeth; 3a’, 3b’, AII’ PII' =sockets; n = nymph, ps = pallial sinus, aa = anterior adductor muscle scar, pa = posterior
adductor muscle scar. Illustrations by Randall Bissell.
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p. 205 (Occurs in the Byram Marl at By-
ram, Mississippi).

Cardium (Protocardium) diversum Conrad. de
Gregorio, Ann. Geol. et Paleont., livr. 7 et
8, p. 216, pl. 33, fig. 5-6.

Protocardium diversa (Conrad). Cooke, U.S.
Geol. Survey Prof. Paper 129, p. 81, 85
(Check list; occurs in the Byram, Mint
Spring, and Red Bluff Formations).

Protocardia diversa (Conrad). Cooke, U. S.
Geol. Survey Prof. Paper 133, p. 5 (Listed
from the cherts near Goodman, Alabama).

Nemocardium diversum (Conrad). Gardner,
Geol. Soc. Amer. Memoir 11, p. 105 (Inter-
nal molds occur at numerous Oligocene
horizons in Mexico).

Cardium diversum Conrad. Moore, Acad.
Nat. Sci. Philadelphia, Proc. 1962, v. 114,
No. 2, p. 55 (Probable syntypes 308651,
30652. Labelled by Conrad; 30651 subse-
quently figured).

1968. Cardium diversum Conrad. Richards, Acad.

Nat. Sci. Philadelphia, Spec. Pub. 8, p. 46
{Holotype 30651, paratype 30652).

Original Description: Conrad, 1848a.

1890.

1922.

1923.

1945.

1962.

“Trigonal, ventricose, subequilateral, thin, with concentric lines
and more approximate, fine, but obtuse radiating lines; umbonial
slope rounded, and the posterior space from the umbonial slope
with profound radiating striae; posterior side slightly waved or
contracted; summits very prominent; basal margin rounded in the
middle, contracted posteriorly: posterior extremity subtruncated;
inner margin densely crenate. Height 1 2-10. Length 1 3-10. Abun-
dant.

**Allied to C. Nicolleti, noo. When viewed through a magnifier,
the interstices of the concentric lines have a singular imbricated
appearance.”’

Discussion: The types for this species and speci-
mens from the Byram Formation in western Missis-
sippi are produced posteriorly, while specimens from
the Mint Spring Formation are more symmetrical in
outline. Specimens from the Byram Formation in
eastern Mississippi (locality 93) are somewhat inter-
mediate between these two forms.

Type: Holotype 30651 and two paratypes 30652
ANSP from the Byram Formation, Vicksburg, Mis-
sissippi.

Occurrence: Mississippi: Forest Hill Formation,
locality 88a; Mint Spring Formation, localities 89a,
90, 99a, 100, 108a; Byram Formation, localities 93,
102, 106a, 109, 112¢, 115. Also reported from the Oli-
gocene of Alabama and Mexico.

Subfamily LAEVICARDIINAE Keen, 1936
Genus LAEVICARDIUM Swainson, 1840

Laevicardium léptorimum n. sp.
Plate 32, figures 6-8; Text Figure 41, 1

Description: Shell small, thin, fragile, quadrate,
moderately inflated; hinge weak and teeth small, the
Al, PI, and AII being moderately pronounced; exte-
rior with smooth anterior and posterior slopes and
with low relief, smooth, radial costae on central por-
tion; costae about same width as interspaces and
strongest before posterior slope.

Discussion: This species is fragile and good speci-
mens are difficult to obtain. It differs from Laevicar-
dium compressum (Dall) from the Alum Bluff Group
in Florida in its flattened ventral margin and quad-
rate outline. The name refers to the species thin shell.

Type: Holotype 340466 USNM from the Mint
Spring Formation, locality 100a, (Plate 32, figure 6).

Occurrence: Mississippi: Mint Spring Formation,
localities 90, 97, 99a, 100a, 108b.

Genus DINOCARDIUM Dall, 1800

Dinocardium vicksburgense (Conrad)
Plate 34, figures 10-14; Text Figure 41, 2

Lesueur, Walnut Hills fossil shells, pl. 11, fig.
21, (no name).

1848a. Cardium Vicksburgense Conrad, Acad. Nat.

Sci. Philadelphia, Proc. 1847, v. 3, p. 292.

1848b. Cardium vicksburgense Conrad. Conrad,

Acad. Nat. Sci. Philadelphia, Jour., 2nd
ser.,v. 1, pt. 2, p. 122, pl. 12, fig. 16.

Cardium (Cerastoderma) vicksburgense Con-
rad. Conrad, Amer. Jour. Conch., v. 1, pt.
1, p. 7 (Catalog).

Cardium (Cerastoderma) vicksburgense Con-
rad. Conrad, Smithsonian Misc. Coll., v. 7,
Non. 200, p. 27 (List).

Cardium vicksburgense Conrad. Langdon,
Amer. Jour. Sci., 3rd ser., v. 31, No. 183,
Art. 20, p. 204 (Occurs in the Byram Marl
at Byram, Mississippi).

Cardium vicksburgense Conrad. Cooke, U. S.
Geol. Survey Prof. 129, p. 85 (Check list:
Byram Fm.).

Cardium vicksburgense Conrad. Moore,
Acad. Nat. Sci. Philadelphia, Proc. 1962, v.
114, No. 2, p. 107 (Missing).

Original Description: Conrad, 1848a.

1829.

1865.

1866.

1886.

1922,

1962.

“Cordate, ventricose, with about twenty-four ribs; angular and
profound; towards the anterior margin obsolete; summit promi-
nent; nearest the anterior end; anterior margin straight and di-
rect; posterior end subtruncated. Height 3-10. Length 4-10 nearly.
Rare.”

Discussion: This species is characterized by its ele-
vated and sharply rounded (almost V-shaped) costae.
Large specimens of this species are rare but the
young (see Plate 34, figures 12-14) occur commonly in
screened sediments from some localities in the Byram
Formation. As the type is missing (Moore, 1962), a
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neotype is designated from the Byram Formation at
locality 106a.

Type: Neotype 340467 USNM from the Byram
Formation, locality 106a (Plate 34, figure 10; Text
Figure 41, 2).

Occurrence: Mississippi: Byram Formation, locali-
ties 93, 94, 106a, 115.

Superfamily MACTRACEA Lamarck, 1809
Family MACTRIDAE Lamarck, 1809
Genus SPISULA Gray, 1837

Spisula inaequilateralis (Meyer)
Plate 36, figures 3-6

1886. Mactra inaequilateralis Meyer in Smith, Geol.
Survey Alabama, Bull. No. 1, p. 82, pl. 1,
fig. 18.

1898. Spisula inequilateralis (sic) (Meyer). Dall,
Wagner Free Inst. Sci. Philadelphia,
Trans., v. 3, pt. 4, p. 896.

1903. Mactra inaequilateralis Meyer. Casey, Acad.
Nat. Sci. Philadelphia, Proc. 1903, v. 55, p.
264 (A small Mactra is abundant in the
Lower Vicksburg and may be M. inaequi-
lateralis Meyer).

Original Description: Meyer, 1886.

“Substance of the shell thick; inequilateral; triangular; anteri-
orly rounded; posterior slope carinated; covered with indistinct
concentric lines, which are distinct on the extremities.

“Locality. -Vicksburg, Miss.

**As Conrad describes and figures Mactra funerata as equilat-

eral, I am unable to refer the figured specimen to his species.”

Discussion: This species is restricted to the Forest
Hill and Mint Spring Formations. It differs from Spi-
sula funerata (Conrad) of the Byram Formation in
being more produced posteriorly.

Type: Holotype 644601 USNM from the Mint
Spring Formation, Vicksburg, Mississippi (Plate 36,
figure 3).

Occurrence: Mississippi: Forest Hill Formation,
localities 75a, 88a; Mint Spring Formation, localities
97, 99a, 100a, 108b, 110.

Spisula funerata (Conrad)

Plate 35, figure 10; Plate 36, figures 1-2;
Text Figure 41, 4

1848a. Mactra funerata Conrad, Acad. Nat. Sci.
Philadelphia, Proc. 1847, v. 3, pl. 291.

1848b. Mactra funerata Conrad. Conrad, Acad. Nat.
Sci. Philadelphia, Jour., 2nd ser., v. 1, pt.
2, p. 121, pl. 12, fig. 13.

1885. Mactra funerata Conrad. Meyer, Amer. Jour.
Sci., 3rd ser., v. 29, No. 174, Art. 59, p. 461
(Similar to a species occurring at Jackson,
Mississippi).

Spisula funerata (Conrad). Dall, Wagner Free
Inst. Sci. Philadelphia, Trans., v. 3, pt. 4,
p- 896.

Mactra funerata Conrad. Casey, Acad. Nat.
Sci. Philadelphia, Proc. 1903, v. 55, p. 262
(Occurs only in the upper marl of the
Vicksburg Group).

Spisula funerata (Conrad). Cooke, U. S. Geol.
Survey Prof. Paper 129, p. 84 (Check list:
Byram and Mint Spring marls).

Spisula funerata (Conrad). Harris and Palm-
er, Bull. Amer. Paleont., v. 30, No. 117, pt.
1, p. 108.

Mactra funerata Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,
p. 72 (Probable holotype 30668).

Mactra funerata Conrad. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
52 (Holotype 30668).

Original Description: Conrad, 1848a.

1898.

1903.

1922.

1946.

1962.

1968.

“Triangular, small, convex; much longer than high, equilateral;
posterior end angular. Length 3-10. Rare.”

Discussion: This species is similar to Spisula jack-
sonensis Cooke from the Jackson Group but is small-
er, less inflated and more sharply rounded on the an-
terior and posterior margins. It differs from S. ina-
equilateralis in being more equilateral. S. funerata
appears to be restricted to the Byram Formation.

Type: Holotype 30668 ANSP from the Vicksburg
Group, Vicksburg, Mississippi (Plate 35, figure 10;
Text Figure 41, 4).

Occurrence: Mississippi: Byram Formation, locali-
ties 93, 94, 106a, and Vicksburg.

Spisula sp.

1829. Lesueur, Walnut Hills fossil shells, pl. 11, fig.
5 {no name).

Discussion: This species is moderately inflated and
triangular in outline. It is larger in size than S.
funerata or S. inaequilateralis and smaller than S.
(Mactromeris) mississippiensis. The dimensions of
the one complete specimen on hand are: height 17.0
mm, length 21.0 mm, and inflation 5.6 mm. Lesueur
(1829) beautifully illustrates this species in his draw-
ings, which include the interior and exterior of the left
valve and the cross sectional outline of articulated
valves (Plate 11, figure 5).

Occurrence: Mississippi: Mint Spring Formation,
locality 100a; Byram Formation, locality 112c.
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Figure 42 — Spisula (Mactromeris) mississippiensis (Conrad), right valve. Illustration by Julia H. Suits.

Subgenus MACTROMERIS Conrad, 1868

Spisula (Mactromeris) mississippiensis (Conrad)
Plate 35, figures 1-7, 9; Text Figures 41, 5; 42

1848a. Mactra Mississippiensis Conrad, Acad. Nat.
Sci. Philadelphia, Proc. 1847, v. 3, p. 290-
291.

1848b. Mactra mississippiensis Conrad. Conrad,
Acad. Nat. Sci. Philadelphia, Jour., 2nd
ser.,v. 1, pt.2,p. 121, pl. 12, fig. 14.

Mactra Mississippiensis Conrad. Conrad,
Amer. Jour. Conch.,v. 1, pt. 1, p. 13 (Cata-
log).

Mactra mississippiensis Conrad. Conrad,
Smithsonian Misc. Coll., v. 7, No. 200, p.
27 (List).

Spisula mississippiensis (Conrad). Dall, Wag-
ner Free Inst. Sci. Philadelphia, Trans., v.
3, pt. 4, p. 896.

Mactra mississippiensis Conrad. Dall, U. S.
Natl. Mus., Proc., v. 51, No. 2162, p. 489,
502 (Occurs in the lower Flint River beds
on the Flint River, below Bainbridge,
Georgia).

Mactra mississippiensis Conrad. Cooke, U. S.
Geol. Survey Prof. Paper 133, p. 5 (Check
list).

Not Spisula mississippiensis (Conrad). Harris
and Palmer, Bull. Amer. Paleont., v. 30,
No. 117, pt. 1, p. 106 (Probably = Spisula
(Symmorphomactra) praetenuis (Conrad).
Dockery, 1980, Miss. Bureau Geol., Bull.
No. 122, p. 178-179, pl. 68, fig. 6, 7).

1865.

1866.

1898.

1916.

1923.

1946.

1962. Mactra mississippiensis Conrad. Moore,
Acad. Nat. Sci. Philadelphia, Proc. 1962, v.
114, No. 2, p. 76 (Figured syntype 30669.
Labelled by Conrad; 30669 subsequently
figured. Lots originally together. Syn-
types, 30670).

1968. Mactra mississippiensis Conrad. Richards,
Acad. Nat. Sci. Philadelphia, Spec. Pub.
No. 8, p. 66 (Holotype 30669, paratypes
30670).

Original Description: Conrad, 1848a.

“*Subtriangular, equilateral, very thin, and fragile, plano-con-
vex, dorsal margin very oblique, nearly straight, extremity acute-
ly rounded, much above the line of the base, which is regularly
curved; summit prominent; lunule elongated, defined by an im-
pressed line; umbonial slope nearly terminal, angulated and cari-
nated by a thin line. Length 1 8-10. Height 1 4-10.

‘‘Proportionally more elevated than M. praetenuis, of Claiborne,
Alabama, and a much larger species. Rare.”

Discussion: Harris and Palmer (1946) report this
species from the Moodys Branch Formation at Jack-
son, Mississippi. The Moodys Branch species differs
from Spisula (Mactromeris) mississippiensis in that:
(1) the posterior is more produced, (2) the posterior
slope is narrow and restricted to the almost vertical
posterior dorsal margin, and (3) the posterior arm
overhangs the resilifer. This species is identified as
Spisula praetenuis of the Claiborne Group and placed
in the subgenus Symmorphomactra.

Type: Holotype 30669, paratype 30670 ANSP from
the Vicksburg Group, Vicksburg, Mississippi (Plate
35, figure 1; Text Figure 41, 5).
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Occurrence: Mississippi: Mint Spring Formation,
localities 99a, 100a, 108b; upper Glendon Limestone,
locality 112b; Byram Formation, locality 93.

Family MESODESMATIDAE Gray, 1839
Subfamily ERVILIINAE Dall, 1895
Genus ERVILIA Turton, 1822

Ervilia exterolaevis n. sp.
Plate 37, figures 1-6; Text Figure 41, 3

Description: Shell small, elongate, somewhat pro-
duced posteriorly, moderately inflated; hinge of right
valve with one large cardinal tooth and long, narrow,
lateral sockets; hinge of left valve with a less pro-
nounced, bifid cardinal tooth and long lateral teeth;
adductor muscle scars about equal; pallial sinus
small; exterior smooth; posterior ridge rounded; lu-
nule and escutcheon unpronounced.

Discussion: This species differs from the type
species Ervilia nitens (Montagu) from the Recent of
North America in its lesser elevation and smooth ex-
terior. It is restricted to the Forest Hill and Mint
Spring Formations. The name refers to the smooth
exterior.

Type: Holotype 340469 USNM from the Forest
Hill Formation, locality 75a (Plate 37, figure 5).

Occurrence: Mississippi: Forest Hill Formation,
localities 75a, 88a; Mint Spring Formation, localities
89a, 90, 99a, 100a, 108b, 110.

Ervilia lamelloexteria n. sp.
Plate 37, figures 7-11

Description: Shell small, elongate, moderately in-
flated; hinge of right valve protruding downward be-
low the large cardinal tooth, lateral sockets long and
narrow; hinge of left valve with a less pronounced bi-
fid cardinal tooth and long lateral teeth; adductor
muscle scars about equal; pallial sinus small; exterior
with concentric lamellae; posterior ridge broadly
rounded; lunule and escutcheon small and indistinct.

Discussion: This species differs from Ervilia exte-
rolaevis in that it: (1) is more elevated, (2) is less pro-
duced posteriorly, (3) has a greater downward protru-
sion of the right valve hinge below the cardinal tooth,
(4) is more inflated at the umbo, and (5) is sculptured
on the exterior with concentric lamellae. It is restrict-
ed to the Byram Formation where it is abundant at
some localities. The name refers to the exterior sculp-
ture of concentric lamellae.

Type: Holotype 340470 USNM from the Byram
Formation, locality 93 (Plate 37, figure 9).

Occurrence: Mississippi: Byram Formation, locali-
ties 93, 94, 102, 106a, 109.

Superfamily TELLINACEA de Blainville, 1814
Family TELLINIDAE de Blainville, 1814
Subfamily TELLINAE de Blainville, 1814

Genus TELLINA Linné, 1758

Tellina lintea (Conrad)
Plate 39, figures 1-8; Text Figure 43, 1-2

1848a. Psammobia lintea Conrad, Acad. Nat. Sci.
Philadelphia, Proc. 1847, v. 3, p. 291.

1848b. Psammobia lintea Conrad. Conrad, Acad.
Nat. Sci. Philadelphia, Jour., 2nd ser., v. 1,
pt. 2, p. 122, pl. 12, fig. 25.

Gari lintea (Conrad). Conrad, Amer. Jour.
Conch., v. 1, pt. 1, p. 4 (Catalog).

Gari lintea (Conrad). Conrad, Smithsonian
Misc. Coll., v. 7, No. 200, p. 28 (List).

Psammobia lintea Conrad. Cooke, U. S. Geol.
Survey Prof. Paper 129, p. 84 (Check list;
in Byram and Mint Spring marls).

Psammobia lintea Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,
p. 71 (5 probable syntypes 30671. Labelled
by Conrad).

Psammobia lintea Conrad. Richards, Acad.
Nat. Sci. Philadelphia, Spec. Pub. No. 8, p.
62 (Syntypes 30671).

Original Description: Conrad, 1848a.

1865.
1866.

1921.

1962.

1968.

“‘Oblong, compressed, with rather fine, very regular concentric
lines closely arranged; anterior margin acutely rounded, the ex-
tremity in a line above the middle of the valve; posterior side
shortest; hinge line rectilinear, oblique; posterior side with acute
lines larger and more prominent than those of the middle and an-
terior side; umbonial slope subangular, Length 1 1/4. Rare.”

Discussion: This species is similar to Tellina lini-
fera Conrad from the Jackson Group in its strong
concentric sculpture on the exterior. However, Tellina
lintea is less produced posteriorly and more equilater-
al. It ranges throughout the Vicksburg Group.

Type: Five syntypes A-E 30671 ANSP from the
Vicksburg Group, Vicksburg, Mississippi (Plate 39,
figures 1-4; Text Figures 1-2).

Occurrences: Mississippi: Red Bluff Formation,
localities 34b, 37; Forest Hill Formation, localities
75a, 88a; Mint Spring Formation, localities 89a, 90;
Byram Formation, localities 93, 102.

Tellina subprotexta n. sp.
Plate 38, figures 5, 7, 9-10; Text Figures 41, 7-8
1903. Tellina protexta (Conrad). Casey, Acad. Nat.

Sci. Philadelphia, Proc. 1903, v. 55, p. 262-
263.

Description: Shell slightly inflated, elongate poste-
riorly; hinge of right valve with bifid 3b, small 3a,
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long AI, short PI, and prominent AII’ and PII’ sock-
ets, ligament suture impressed and intersecting hinge
in front of the PI; hinge of right valve with slightly
bifid 2, small 4b, and indistinct laterals; interior with
faint radial grooves between the midline and poste-
rior margin; pallial sinus large; anterior margin
broadly rounded, posterior margin truncate and
sharply rounded; posterior slope with shallow central
sulcus; exterior sculptured with fine, impressed con-
centric lines.

Discussion: Casey (1903) identified this species as
Tellina protexta (Conrad) from a comparison with
Conrad's illustration. He stated that the species is
“near” T. vicksburgensis Conrad and is very abun-
dant in the “Lower’’ Vicksburg ( =Mint Spring For-
mation), ‘“‘to which it is entirely confined.” The type
of T. protexta (Plate 62, figure 4) shows the species to
be a synonym of 7. serica Conrad, which occurs in the
Byram Formation. This latter species differs from the
Tellina in the Mint Spring Formation in its: (1) more
broadly rounded posterior margin, (2) larger size, (3)
less angular hinge, and (4) more strongly depressed
ligament (see Text Figures 41, 6-8). Conrad’s name
protexta is modified here and used for the common
Tellina species of the Mint Spring Formation.

Type: Holotype 340472 USNM and paratype
340473 USNM from the Mint Spring Formation, lo-
calities 108b and 100a, respectively (Plate 38, figures
9, 5).

Occurrence: Mississippi: Forest Hill Formation,
localities 75a, 88a; Mint Spring Formation, localities
89a, 90, 97, 99a, 100a, 108b, 110, 111.

Tellina vicksburgensis Conrad
Plate 38, figures 1-4, 6, 8; Text Figure 41, 9

1848a. Tellina Vicksburgensis Conrad, Acad. Nat.
Sci. Philadelphia, Proc. 1847, v. 3, p. 292.

1848b. Tellina vicksburgensis Conrad. Conrad,
Acad. Nat. Sci. Philadelphia, Jour., 2nd
ser.,v. 1, pt. 2, p. 123, pl. 12, fig. 32.

1865. Tellina Vicksburgensis Conrad. Conrad,
Amer. Jour. Conch., v. 1, pt. 1, p. 4 (Cata-
log).

1866. Tellina vicksburgensis Conrad. Conrad,
Smithsonian Misc. Coll., v. 7, No. 200, p. 4
(List).

Tellina vicksburgensis Conrad. Meyer, Amer.
Jour. Sci., 3rd ser., v. 29, No. 174, Art. 59,
p- 461, 467 (a variety *“‘robusta’ Meyer, oc-
curs at Jackson, Mississippi. Not 7. ro-
busta Hanley, 1844). Meyer, Ibid, v. 30,
No. 175, Art. 10, p. 72.

1903. Tellina vicksburgensis Conrad. Casey, Acad.

Nat. Sci. Philadelphia, Proc. 1903, v. 55, p.
262-263.

1885.

1922. Tellina vicksburgensis Conrad. Cooke, U. S.
Geol. Survey Prof. Paper 129, p. 84 (Check
list; in Byram and Mint Spring marls).

Tellina vicksburgensis Conrad. Cooke, Wash-
ington Acad. Sci. Jour., v. 16, No. 5, p. 137
(a variety ‘“moodiana’ occurs at Moocdys
Branch, Jackson, Mississippi, figures 15a,
b).

Tellina vicksburgensis Conrad. Harris and
Palmer, Bull. Amer. Paleont., v. 30, No.
117, p. 101-102, pl. 22, fig. 9-12.

Tellina vicksburgensis Conrad. Moore, Acad.
Nat. Sci. Philadelphia, Proc. 1962, v. 114,
No. 2, p. 72 (3 possible syntypes 30684.
Labelled by Conrad).

1968. Tellina vicksburgensis Conrad. Richards,

Acad. Nat. Sci. Philadelphia, Spec. Pub.
No. 8, p. 95 (Type? 30684).

Original Description: Conrad, 1848a.

1926.

1946.

1962.

“Triangular, small, with regular minute concentric lines; an-
terior end rounded; posterior submargin angular or obscurely car-
inated, the end obliquely truncated; posterior side shortest, and
slightly bent or waved; lateral teeth in the right valve only.
Length 3-10. Height 1/4.”

Discussion: The hinge of this species is like that of
Tellina subprotexta. This latter species, however, is
larger and more elongate. T. vicksburgensis is com-
mon only in the Byram Formation, while T. subpro-
texta appears to be restricted to the Forest Hill and
Mint Spring Formations. A subspecies, T. vicksbur-
gensis moodiana Cooke, is common in the Moodys
Branch Formation of the Jackson Group.

Type: Three syntypes A-C 30684 ANSP from the
Byram Formation, Vicksburg, Mississippi (Plate 38,
figures 1-3; Text Figure 41, 9).

Occurrence: Mississippi: Mint Spring Formation,
locality 99a; Byram Formation, localities 93, 94, 102,
106a, 112c, 116.

Tellina serica Conrad

Plate 38, figures 11-17; Plate 62, figure 4;
Text Figure 41,6

1829. Lesueur, Walnut Hills fossil shells, pl. 10, fig.
11? (no name).

1848a. Tellina serica Conrad, Acad. Nat. Sci. Phila-
delphia, Proc. 1847, v. 3, p. 292.

1848b. Tellina serica Conrad. Conrad, Acad. Nat.
Sci. Philadelphia, Jour., 2nd ser., v. 1, pt.
2, p. 123, pl. 12, fig. 28.

1865. Tellina serica Conrad. Conrad, Amer. Jour.
Conch., v. 1, pt. 1, p. 4 (Catalog: = T.
euryterma Gabb, A.N. S. P., 1861, p. 396).

1871. Abra protexta Conrad, Amer. Jour. Conch., v.

6, No. 3, p. 199, pl. 11, fig. 4.
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1903. Not Tellina protexta (Conrad). Casey, Acad.
Nat. Sci. Philadelphia, Proc. 1803, v. 55, p.
262-263 ( = Tellina subprotexta n. sp., this
paper).

1962. Tellina serica Conrad. Moore, Acad. Nat. Sci.
Philadelphia, Proc. 1962, v. 114, No. 2, p.
95 (5 possible syntypes 30686. Labelled by
Conrad).

1968. Tellina serica Conrad. Richards, Acad. Nat.
Sci. Philadelphia, Spec. Paper No. 8, p. 84
(Holotype? 30686 and paratypes).

Original Description: Conrad, 1848a.

“Elliptical, inequivalved; beaks nearest the posterior end; con-
centric lines very minute and closely arranged; anterior side
slightly bent or reflected. Length 7-10.”

Conrad’s (1871) description of Abra protexta.

“Elliptical, elongated, inequilateral, compressed, sinuous; disk
widely contracted.

“Locality. Vicksburg. Oligocene.

“Qf this species one valve, the left , is all that I have seen. It is
remarkable for its length.”

Discussion: This species is similar in outline to
Tellina subprotexta but differs significantly in its
hinge. As the species is fragile, only the hinge of the
left valve has been observed in good detail. The es-
cutcheon of T. serica is depressed so that the promi-
nent ligament suture forms a medial line between the
dorsal margin and the posterior hinge (see Plate 38,
figures 14A, 16A and Text Figure 41, 6). In T. sub-
protexta, the escutcheon is less depressed and the
ligament suture is on the dorsal margin. Alsc the
hinge is more angular about the beak. A variety of 7.
serica from locality 93 has a strongly truncated pos-
terior (see Plate 38, figures 16-17).

Type: Five syntypes A-E 30686 ANSP from the
Byram Formation, Vicksburg, Mississippi (Plate 38,
figures 12-15; Text Figure 41, 6). Holotype for
“Abra” protexta Conrad 30704 ANSP from the By-
ram Formation, Vicksburg, MlSSlSSlppl (Plate 62,
figure 4).

Occurrence: Mississippi: Byram Formation,

Vicksburg and locality 93.

Tellina perovata Conrad

1848b. Tellina perovata Conrad, Acad. Nat. Sci.
Philadelphia, Jour., 2nd ser., v. 1, p. 262,
pl. 12, fig. 29.

1865. Tellina perovata Conrad. Conrad, Amer. Jour.
Conch., v. 1, pt. 1, p. 8 (Catalog: in the
Claiborne).

1866. Tellina perovata Conrad. Conrad, Smithsoni-
an Misc. Coll., v. 7, No. 200, p. 8 (Medial
Eocene, Alabama), p. 28 (List: Oligocene,
Vicksburg).

1903. Tellina perovata Conrad. Casey, Acad. Nat.
Sci. Philadelphia, Proc. 1903, v. 55, p. 262
(Could not find Conrad’s type or this spe-
cies in his own collection).

Tellina perovata Conrad. Moore, Acad. Nat.
Sci. Philadelphia, Proc. 1962, v. 114, No. 2,