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INTRODUCTION

One of the most intensively studied sections in the geo-
logic column is that of the Jackson Eocene in the Mississippi
embayment. The volume of significant work resulting from
this interest was pointed up by Howe (1947) when he discussed
the status of micropaleontology in the eastern Gulf region.
He accounted for forty-seven papers on foraminifera and eight
papers on ostracoda, Many more have been added in the last
decade. Numerous specles of other microfaunal groups includ-
ing comatulids, bryozoa, and otoliths have also been described,

The works on Jackson Eocene stratigraphy are relatively
voluminous. This emphasis is readily understood when one con-
siders that these richly fossiliferous strata comprise keys
for subsurface correlation in oil wells throughout the entire
Gulf coastal area,

In spite of the extensive micropaleontological litera-
ture, however, there has been little systematic study of the
second most stratigraphically useful microfaunal group -- the
ostracoda -- from the type areas of the Jackson group., Many
ostracodes have been described from the Jackson or its age
equivalents in adjacent states, but for some reason those
from the type sections of the Jackson have been neglected.

It 1s the essential purpose of this paper to rectify this
neglect and to provide another link in the chain of studies

of the important Jackson faunal groups in the eastern Missis-



sippi embayment.

The Jackson group 1s herewith zoned by means of ostra-
codes described from the type areas; thus the petroleum pale-
ontologist has been provided with an additional useful tool
for stratigraphic correlation. 1In this paper ninety-nine
species of ostracoda have been described and illustrated with
twenty-six species and one genus designated as new. The
ostracodes of the Jackson group which have been described in
previous works, insofar as they are duplicated in this mate-
rial, have been reclassified, redescribed, and brought up to
date in the light of present day knowledge of the ostracoda,
The species which are restricted to various stratigraphic
unlits have been noted and listed.

The stratigraphy of the group, as evidenced by the type
sections and other sections, has been summarized and relation-
ships to superjacent and subjacent strata noted. The member
units of the Yazoo clay formation as designated by Cooke
(1933) and Murray (1947) have been correlated across the
state, and where possible, the Jackson formations have been
correlated with their age equivalents in other states in the
Gulf Coast Province. The lack of ostracode literature on the
Jackson group in Texas and its apparent age equivalents, the
Twilggs clay, Barnwell formation, and the Cooper marl of
Georgia and South Carolina, has precluded certain correlation
with those areas.

The rich microfauna of the Jackson group in Mississippi
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also afforded the opportunity for application to ancient sed-
iments of some of the results of extensive research on modern
faunas in present day sedimentary environments. Representa-
tive samples were selected from along the Jackson outcrops
and prepared for examination by a technique modified from
Shepard and Moore (1954) who prepared the method of "coarse
fraction analysis." The percentages of the useful and diag-
nostic constituents were tabulated and the foraminifera and
ostracodes were identified. The foraminifera were used as
keys to approximate depth zones at the time of deposition,
and all the constituents were employed in an attempt to assess
the sedimentary environments in the areas of sampling. This
study presented much suggestive evidence on the nature of the

Jackson depositional cycle in Mississippi.
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STRATIGRAPHY

HISTORICAL REVIEW OF THE NOMENCLATURE

The Eocene first was recognized in North America oy T.
A. Conrad (in Harris, 1897) who referred beds at Ft, Washing-
ton, Maryland, to the "London Clay formation." Conrad sub-
stituted the terms Upper, Middle, and Lower Tertiary for the
nomenclature used by European geologists; and Morton (1833)
extended the usage of Conrad's terms to the southeast.
Rogers and Rogers (1839) later applied the name "Eocene" to
the beds described by Conrad at Ft. Washington.

In 1846 Conrad published faunal lists from the limes of
Clailborne, Alabama, the strata at Vicksburg, Mississippi,
and the beds on the Ouachita River in Louisiana and referred
all of these beds to the Eocene Series. In 1848 he noted
that one hundred and three of the species from the Vicksburg
beds were distinguishable from those of the previously men-
tioned localities., He then subdivided the Eocene into a

Newer Eocene comprising the Vicksburg and the St. Stephens,

Alabama, deposits and an Qlder Eocene representing the

Claiborne, Alabama, beds,

Sir Charles Lyell (1847) noted that fossils from beds
at Jackson, Mississippi, were more nearly correlative with
those from Claiborne, Alabama, than with the fossils at
Vicksburg, Mississippi. He also pointed out that the

"Nummulitic" Iimes of Alabama were younger than those con-
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taining Zeuglodon, (Now Basilosaurus cetoides (Owen) of the

Yazoo clay formation,)

In 1854 Wailes published color plates of forty speciles
of testacea which were described by Conrad in 1855, who, then,
further subdivided the Eocene of the southeast into three
groups: Older Eocene, Claiborne; Older Eocene, Jackson; and
Newer Eocene, Vicksburg. Hilgard (1860), however, noted that
strata exposed at Red Bluff station in Wayne County, Missis-
sippl, separated the Jackson from the overlying Vicksburg
beds and in 186€ Conrad referred the Vicksburg deposits to
the Oligocene.

Meyer (1885) after much criticism of previous Tertiary
stratigraphy reversed the order of Conrad's groups and desig-
nated the Claiborne as youngest and the Vicksburg as oldest.
Langdon (1886) considered the Jackson Zeuglodon bearing beds
as older than the Vicksburg orbitoidal limes of Mississippil
and Alabama; but Smith and Johnson (1887) considered the
entire white limestone sequence of Alabama, including both
Zeuglodon and orbitoidal beds, as a single unit equivalent
in age to the Jackson and Vicksburg groups of Mississippi and
referred to them as Upper Eocene, Clark (1891) also referred
to the Jackson and Vicksburg as stages of the Eocene, as did
Harris (1894) who also denoted the "Moodys Branch Beds" as a
substage of the Jackson. Dall (1897) correlated the Tertiliary
of America with that of Europe and distinguished the Jackson

as the youngest stage of the Eocene, The terms Marks Mills
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beds, Moodys Branch beds, and Zeuglodon beds were used by
Dall (1897) as substages of the Jackson.

Lowe (1915) was the first geologist to identify specif-
ically formations within the Jackson group. He recognized
the Moodys Branch Green Marls, named for beds along a small
tributary to the Pearl River at Jackson, Mississippi; the
Yazoo Clay Marl, for clays on the Yazoo River pluffs near
Yazoo City, Mississippi; and the Madison sand, for the over-
lying beds which he described as deltaic sands and clays.
Lowe questioned the Jackson age of the latter formation,
Hopkins (1918) also questioned the Jackson age of the Madison
sand. Cooke (1918) referred the Madison sand to the Oligo-
cene and changed the name to Forest Hill sand because the
name Madison was preoccupied, He (Cooke, 1918, p. 187) con-
sidered the Jackson a formation and believed that the Moodys
Branch marl and the Yazoo clay marl were its members cecause
they "intergrade so much that it seems advisable to consider
them members of the same formation." He also considered the
Jackson as an equivalent to the Ocala limes east of the
Tombigbee River in Alabama,

In 1926 Cooke shortened the names of the Jackson members
to Moodys marl member and Yazoo clay member. Lowe (1928),
Grim (1928), Stephenson, Logan, and Waring (1928), and Monroe
(1931) all used Cooke's nomenclature in describing the Jack-
son strata., 1In 1933 Cooke recognized another member of the

Jackson, the Cocoa sand, in Choctaw County, Alabama. The
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recognition of this additional member was necessitated by the
usage developed from a paper by Cushman (1925) that purported

to describe foraminifera from the Cocoa Sand gg.Alabama. Un-

fortunately, the foraminifera had been collected from clays
well above the Cocoa sand as defined by Cooke. Grim (1936)
considered the Jackson as a formation but included the Forest
Hill sand as a member because of its gradational nature with
the underlying Yazoo clay. Cooke (1939) raised the Jackson
to group status when he correlated the Moodys Branch forma-
tion with the Gosport sand of Alabama. Mellen (1940), how-
ever, continued to class the Jackson as a formation with the
Forest Hill sand as a member; Bergquist (1942) included the
latter as part of his Oligocene-Vicksburg series. In 1945
the United States Geological Survey adopted the names Moodys
Branch formation and Yazoo clay formation as subdivisions of
the Jackson group (Monroe, 1954),

Subsequently Murray (1947) designated the North Creek
clay, the Pachuta marl, and the Shubuta clay as members of
the Yazoo clay formation., Murray and Wilbert (1950) have
urged that the Jackson be referred to as a stage in the time
rock sense in order to free this heterogeneous body of sedi-
ments from the purely lithologic connotations involved in
the group terminoclogy.

In the present paper the Jackson is referred to as a
group because of the well established usage of that nomen-

clature by the United States Geological Survey, the Missis-
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sippl State Geological Survey, and petroleum geologists who

have worked in the area studied.

THE JACKSON GROUP IN MISSISSIPPI

Areal Extent

Jackson Eocene deposits in Mississippi crop out in a
wedge-shaped northwest-southeast trending band which varies
irregularly in width from approximately thirty-one miles wide
along the Yazoo River in west central Mississippi to about
four miles wide near the Alabama line in the east. The
easternmost boundary of the argillaceocus Jackson is placed
approximately at the Tombigbee River in Alabama where the

white limes of the Ocala group begin.

Topographic Expression

The physiography of the outcrop band of Jackson sedi-
ments 1s essentially that of its thicker formation, the Yazoo
clay. This formation forms the prairie belt which lies be-
tween the North Central and Southern Pine Hills provinces.

It is an area generally of low relief with grass as the pre-
dominant vegetation. The clay is very amenable to erosion
and also to slippage. Morse (1935) has reported landslides
in the Yazoo clay affecting railroads, highways, and the city
reservolr at Yazoo City, Mississippi. Monroe (1932) has re-
ported large cracks en echelon on the south side of Ware Hill,

Rankin County.
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The most notable structural feature affecting the Jack-
son sediments is the Jackson anticline. This is an elongate
dome with a northeast-southwest trending long axis. The dome
is about twenty-five miles in length and twenty-three miles
in width, The highest point of the dome is in the northeast-
ern sectlon of the city of Jackson. According to Monrce
(1954) the strata on the flanks of the structure dip away
from the crest of the dome at a nearly constant rate of sev-
enty feet per mile, whereas the dip toward the northeast is
approximately fifteen feet per mile., He reports that in some
Dlaces on the south side of the dome the dip reaches extremes
of one hundred fifty to two hundred feet to the mile. Monroe
(1954) also mapped some synclines in the Jackson area. The
largest is a structural trough southeast of Jackson with a

northeast-southwest trending axis extending through Brandon,

Mississippi. He refers to this trough as the Brandon syncline.

The Tinsley dome in Yazoo County, Mississippi, is approx-
imately six miles south of Yazoo City, Mississippi, and has a
closure of approximately one hundred thirty-{ive feet in sur-
face expression. It was discovered by Mellen (1940) as a re-
sult of his field study of the geology of Yazoo County. This

structure determined the location of the first oil field in
Mississippi. Other structures in the area include a fault
near Sartartia, Mississippi, and small faults in the north-

eastern section of the county.
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On the eastern side of the state, in Clarke and Wayne
Counties, Tourtelot (1944) mapped a zone of faults called the
Quitman fault zone. The largest or these, the Quitman fault,
has an east-west trend approximately across the center of
Clarke County through Quitman, Mississippi. It is eleven
mlles long with the downthrown side to the north and a maximum
displacement of one hundred feet at Quitman. Another rfault,
between Barnett and Pachuta, Mississippi, called the Pachutsza
fault, is approximately four miles in length and extends west-
ward a short distance into Jasper County. The downthrown side
is to the north with about P1fty feet of displacement. This
fault brings the lower part of the Yazoo clay into contact
with the Cockfield formation. The Cocoa sand member 1s forty
feet higher at Barnett, Mississippi, than it is on the south
side of Pachuta Creek one half mile to the north,

Another fault, called the Gilbertown fault, extends west-
ward into Wayne County, Mississippi, from near Gllbertown,
Alabama, This fault has a large displacement near Gilbertown,
but it gradually dies out just within Wayne County. Other

small faults also have been mapped in the general area,
THE MOODYS BRANCH FORMATION
General

The Moodys Branch formation is the basal unit of the

Jackson group in Mississippi. It has a distinet lithology
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and fauna which make it one of the most useful of all Terti-
ary formations for surface and subsurface mapping.

Lowe (1915) did not subdivide it into smalier units, but
E., P. Thomas et al. (1948) measured two mappable units in an
outcrop in Jackson, Mississippi, (locality 15, p. 315, appen-
dix) which they described as an upper marl member, four feet
in thickness, and a lower green sand, thirteen feet in thick-

rness.

Lithology, Type Sections, and Other Sections

The Moodys Branch is lithologically uniform throughout
the state. According to Monroe (1954) the thickness varies
considerably in the Jackson, Mississippi, area but averages
approximately twenty-five feet. Bergquist (1942) reported
varying thicknesses of twelve to twenty feet in Scott County.
Lowe (1915) described exposures of thirty-rive rfeet thickness
in the bluffs of Garland Creek, Clarke County, Mississippi

The original type section, in the city of Jackson
(locality 16, p. 317, appendix) was defined by Lowe (1915)
and redescribed by Monroe (1954, p. 54), It is summarized
as follows:

Transition zone with Yazoo clay.
Clay, light yellow to cream colored, calcareous

with mollusk impressions, slightly glauconitic

and plastic in upper part, and gradational with
beds below

.oo.l....t..0.'0...........l.-.'baoo.o. 18 feet

Moodys Branch formation

Yellow to gray, clayey, glauconitic, fossiliferous
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sand, with calcareous nodules six feet above the

base, and reworked clay pebbles in the basal one
foot

®@ 900 @08 ¢ 200000 088 E 0L LS L 30600068 E 600 EEICEEEEEBSIITEO 13 feEt

UnConNIormMity.eeeesececoeesecsaananeennnss AlT., 276.5 Peet
There 1s an excellent exposure in the city of Jackson which
i1s generally accepted as the "alternate type" since the orig-
inal section 1s on private property and now inaccessible to
the public, The alternate section may be summarized as fol-
lows:

Upper Marl member
Gray green, sandy, slightly glauconitic, fossil-

iferous marl feet

(M

cesc0secssecesstccscatcasstnsaresnsees 3

Green sand member

Dark blue-green, glauconitic, sandy, fossilifer-
OUS MArl.cieceoceeacocsessssassossacncsssssaneassss 12 feet
Transition zone

Dark, gray-green, lignitic, clayey sandS...c...... 3 feet
Cockfield formation

The Shreveport Geological Society in 1934 (in Mississippi

Geological Society, Sixth Field Trip, 1948, p. 6C) measured
and described an exposure of Jackson group sediments on Gar-
land Creek, Clarke County, Mississippi, (locality 8, p. 312,
appendix) which is summarized as follows:

Yazoo clay formation

Greenish and gray, blocky, calcareous, fossilif-
BrOUS ClaYeecseccesecessosccscsnsoacsanscnsonsasscsa 10 feet

Moodys Branch formation

Fossiliferous marly 1imeSTONE...eeoecceocecccsscaes 1 foot
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Greenish gray, fossiliferous, glauconitic, sandy

DAL L. e eieeesnesnoasusecnsesnenonncannennnnnnnnn.. 8 feet
Fosslliferous, glauconitic marl with irregularly
distributed black shale fragmentS..ieeeeeeceenn,..
Well-bedded black calcareous shale with thin
partings of fossiliferous MArl.ieeceersnosennennaas 2 feet

foot

)

Transition zone
Massive lignitic sands and clays with pockets of

fossj-liferous marl........C.'..,I.G......OO...'..Q. 8feet
Elevation at base of Moodys Branch.....c00eevu... 194 rfeet

Stratigraphic Relations

The Moodys Branch disconfeormably overlies the Cockfield
formation on a differentially eroded surface. Clay pebbles
in the lower one foot of the formation indicate a reworking
of the underlying Cockrfield. The Moodys Branch grades upward
conformably with the overlying Yazoo clay, gradually losing
its sand and glauconite, and becomes a calcareous clay. The
contact is arbitrarily placed, in the west-central part of
the state, in a zone where the sand and glauconite become
negligible. Hendy (1948) suggests placing the contact, in
the eastern part of the state, at a limestone ledge which is
found in some places in the upper calcareous marl. This
separates it from the conformably overlying North Creek clay

member of the Yazoo clay formation,

The Ostracode Fauna

The Moodys Branch formation contains the most gener-

ically diversified ostracode fauna of the Jackson group.



-16-

Monsour (1937, p. 93) published a list of foraminifera and
ostracodes, without descriptions, from eastern Mississippi.
He 1lists the following species as being restricted to the
Moodys Branch formation:

Cytheridea n. sp,.

Cytheridea n, sp.

Hemicythere n. sp.

Paracytheridea belhavenensis Howe and Chambers
Brachycythere n, sp.

Green Sand Member

The writer found fifty-nine species of ostracodes in the
Green sand member and twenty-four species in the Upper marl
member,

The following species were found not to occur above the
_ Green sand member:

Balrdoppilata sp.

Cyamocytheridea hadleyi (Stephenson)

Cytherura semireticulata Blake

Cytherura ultra Blake

Cytherura crami n. sp.

Hemicythere bellula Howe

Hermanites adamsi n. sp.

Hirsutocythere hornotina Howe

Loxoconcha stavensis Blake

Triginglymus debremaeckeri n, Sp.

The following species occur commonly to abundantly in

the Green sand member but rarely above:
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Cushmanidea moodysbranchensis n. sp.

Hermanites morrisoni n. sp.

Triginglymus hyperochus Blake

Tropidocythere tricostata n. gen. n. sp.

The Green sand member is characterized by the abundant
occurrence of individuals belonging to the genera Clithro-

cytheridea, Cyamocytheridea, Absonocytheropteron, and

Hemicythere, all of which occur rarely in the overlying clays

and marls.

Upper Marl Member

None of the species found in the Upper marl member is
exclusive thereto, but two species are first found in this
unit and range upward., They are:

Buntonia morsei (Howe and Pyeatt)

Buntonia warneri (Howe and Pyeatt)

YAZOO CLAY FORMATION
General

The Yazoo clay i1s the younger and by far the thicker
Fformation of the Jackson group in Mississippi. No formal
subdivision of the formation into members has been made in
the central and west-central areas of outcrops but Mellen
(1940) recognized two litho-facies in Yazoo County which he

termed simply a lower facies and an upper facies, Bergquist
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(1942) used the terms "lower beds" and "upper beds" for the
different lithologies and faunas encountered in test hole
bqrings in Scott County.

In the eastern part of the outcrop area, Wayne, Clarke,
and Jasper Counties, the formation has been subdivided by
Cook (1933) and Murray (1947) into four member units which
can be distinguished lithologically. From oldest fo youngest
they are: North Creek clay member, Cocoa sand member,

Pachuta marl member, and Shubuta clay member.

Lithology, Type Sections, and Other Sections

The Yazoo Clay Formation of the West-central Area

The Yazoo clay has a varying lithology and thickness in
areal extent across the state. The thickest section is in
Yazoo County where Mellen (1940) computed a thickness of ap-
proximately five hundred feet from borings and outcrops along
the Yazoo River. The lower facies is three hundred Fifty
feet thick, and the upper facies is one hundred fifty feet
thick.,

The original type section of the Yazoo clay formation
(locality 20, p. 319, appendix) as defined by Lowe (1915) is
a2 bluff on the Yazoo River near the present southern corporate
limits of Yazoo City, Mississippi. Most of the section is now
under cover except for a few gullies and ravines. This sec-

tion according to Mellen (1940) éxposes approximately one
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hundred twenty-five feet of the lower facies above the flood
plain of the Yazoo River. From outcrop samples and exposures
this section may be approximated as follows:
Calcareous, silty 1loess, weathering in steep ¢liffs,.50 feet
Citronelle formation (?2)

Heavy, cherty, well rounded, iron-stained gravel,, .20 feet
Yazoo clay formation

Gray to buff, gummy, fossiliferous, weathered clay..l1l20 feet

Under cover of grass to edge of water of the

Yazoo T~ To Rt o

Mellen (1940, p. 19) described the lower facies in Yazoo

County 1in general as a "fairly homogeneous, silty, calcaﬁeous,
fossiliferous, gummy, plastic montmorillonitic clay." He
described the upper facies as "relatively'pure beds of
massive, gummy, non-calcareous montmorillinitic clay; beds
of interlaminated silt and silty clay; a thin bed of benton-
ite, and lentils of limestone." This is the unit in which

remains of Basilosaurus cetoides (Owen) are most commonly

found,
In the eastern part of the state the thickness of all
member units of Cooke and Murray combined probably does not

exceed one hundred fifty feet. The lithology varies among

the units,
The North Creek Clay Member

Murray (1947, p. 1839) designated exposures on the
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western side of North Creek near Rose Hill (Jasper County),
Mississippi, SWi of Seec. 1, T. 3 N., R. 12 E., as the type
Section of the North Creek clay member. He described the
section simply as "green or gray, slightly glauconitic, fos-
siliferous clay with an average thickness of forty feet ... ."
Farther east in Clarke County near Pachuta, Mississippi,
(locality 9, p. 312, appendix) the North Creek clay is ex-
posed along the banks of Pachuta Creek. In the area sampled
there is approximately fifteen to twenty feet of blue-gray

to buff, micaceous, slightly glauconitic, fossiliferous clays
and silts,

In northeastern Wayne County this member is exposed on
the south bank of Shiloh Creek (locality 4, p. 308, appendix)
in the SW{ of Sec. 18, T. 10 N., R. 5 W., and along the banks
of Buckatunna Creek near Frost Bridge (locality 2, p. 306,
appendix) in the NW{ of See. 23, T. 10 N., R. 5 W. The
Shiloh Creek section as summarized from the Guide Book, Sixth
Field Trip, Mississippi Geological Society (1948, p. 35) in-
cludes "9 feet of bluish-gray, micaceous, fossiliferous sandy
silt with claystone concretions below a claystone ledge 1
foot in thickness." The lithology of the exposure along
Buckatunna Creek is essentially the same as that exposed on

Shiloh Creek,
The Cocoa Sand Member

The type section for the Cocoa sand member was defined



Figure 1. An outcrop of the North Creek clay on the south
bank of Pachuta Creek at locality 9.

Figure 2, A view of the "Pecten Bryozoan ledge" which
marks the contact between the Cocoa sand and
the Pachuta marl members at locality 3.
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by Cooke (1933) for beds cropping out near the Cocoa, Ala-
bama post office, two and one-half miles east of Melvin,
Alabama, This particular exposure is now under cover,
Cooke (1933, p. 1388) described the Cocoa sand in Choctaw
County, Alabama, as "17-70 feet of fine yellow sand, partly
calcareous and argillaceous, with shells in the lower part."
At present, the best avallable exposure of this unit is
located on Choctaw County, Alabama, Road 14 at Keyser Hill
(locality 1, p.305, appendix). The road cut here exposes
approximately fifteen feet of massive, blue-green, fossil-
iferous, silty sands overlain by a yellowish, colluviated
non-fossiliferous sand,

This member is also exposed along the banks of the
Chickasawhay River in Clarke County, Mississippi. Approxi-
mately two or three feet are exposed above the water level
of the river at locality 6 (appendix P. 309). The lithology
is the same as that noted for locality 1. Hendy (1948) re-
ported that the Shubuta clay member is about fifty feet thick
in northeastern Wayne County and about twenty-five feet thick

along the Chickasawhay River,
The Pachuta Marl Member

The Pachuta marl member is the "Pecten-Bryozoan" zone
of the older literature. The type section was designated by
Murray (1947, p. 1839) for exposures on Pachuta Creek one
and one-half miles south of Pachuta, Mississippi, which he
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described briefly as "6 to 25 feet of buff, gray or white,
partially indurated, generally glauconitic, fossiliferous
marl." Another exposure of the Pachuta marl is located in
northeastern Wayne County (locality 3, p.307, appendix),

This section comprises approximately twelve feet of chalky,
semi-indurated, limonite stained, fossiliferous, slightly
sandy marls between two slabby, weathered, limestone ledges.
The Pachuta marl as described in the literature is relatively
thin and forms a semi-indurated marl between the underlying
silty sands of the Cocoa sand and the overlying clays of the
Shubuta. The maximum thickness thus far reported in any

measured outcrop section is twelve feet,
The Shubuta Clay Member

According to Hendy (1948, p. 27) the Shubuta clay mem-
ber ranges in thickness from ninety feet along the Chickasa-
whay River to approximately thirty-five feet in northeastern
Wayne County. He described it generally as "massive, olive
green, blocky clays." The type section of the Shubuta clay
was designated by Murray (1947, p. 1839) for exposures in
gullies near old Highway 45 bridge over Chickasawhay River
in Clarke County near Shubuta, Mississippi, (locality 6,
p.309, appendix). Stratigraphically, nearly two-thirds of
the Yazoo clay formation can be found at this outcrop. From
ocutcrop samples and field observation this section may be

approximated as follows:
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Flgure 3. An outcrop of the Pachuta marl member at
locality 3.

Figure 4, @Gully entrance near the water's edge of
Chickasawhay River. (The gully extends
eastward up Shubuta Hill exposing the Shubuta
clay member at locality 6,)
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Red Bluff group
Contact zone under cover of grass and underbrush.
Shubuta clay member
Under cover of grass and slumped..ceeeeeeaeeeee.. 10
Buf'f, weathered, limonite-stained, sticky, cal-~
careous, Fosslliferous ClayS..ieeeeeeeeeeoennnn.. 50
Gray to buff, blocky, weathered, fossiliferous,
calcareous ClaySeteteteceeroresoceonannceannennens 20

Pachuta marl member

Buff, weathering to dirty gray, éandy, glaucon-
itic, semi-indurated marl.....v.eeeeeeesvennns... 8
Cocoa sand member

Brownish blue-green, fossiliferous, argillaceous

Sand--oonuaooao.o-oo.oo.oo.c.--..uoocoooooonnoo.o 2

Water level of Chickasawhay River

Stratigraphic Relations

The contacts between the lower and upper facies of
Yazoo clay in the central and west-central areas of the

are gradational, The contact with the upper facies and

feet

feet

feet

overlying Forest Hill sand is gradational and Mellen (1940,

pP. 20) considers the beds of "inter-laminated silt and silty

clays" as transitional. Contacts between each member unit of

the Yazoo clay formation in the eastern area of outcrop

also gradational,

are

The contact between the North Creek clay and Cocoa sand
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is gradational, but the boundary is usually drawn at a sandy
clay-stone ledge approximately one foot thick. The Cocoa
sand also grades conformably upward into the Pachuta marl
and the contact is generally placed at the bottom of a lime-
stone ledge with Pecten remains and Bryoman casts below
which 1s an interval of a few feet of fossiliferous,
glauconitic sand. MacNeil (1946, p. 43) states that the
Yazoo clay formation extends into Alabama "in two tongues
separated by the Cocoa sand, the upper tongue containing

Basllosaurus remains and the lower tongue underlain oy the

Moodys Branch formation." The lower tongue is the North
Creek clay. In outcrop, the Cocoa sand disappears in west-
ern Clarke County and becomes indistinguishable from the
North Creek clay.

The Shubuta clay overlies the Pachuta marl conformably
and the contact, in Wayne and Clarke counties, is arbitrarily
placed at a limestone ledge above which the clays become
blocky and weather to a buff color, instead of the dirty
lvory of the Pachuta. MacNeil (1944) described the contact
between the Shubuta clay and the overlying Red Bluff as dis-
conformable. In unweathered outcrop Hendy (1948) has noted
that the olive green clays of the Shubuta clay contrast with
the glauconitic dark gray clays of the Red Bluff. The Red
Bluff is treated as the Oligocene age equivalent of the

Forest Hill sand in the west-central area of the state,
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The Ostracode Fauna

Very few species of ostracodes have been described from
the Yazoo clay formation. Bergquist (1942) figured seven-
teen species from Scott County, all of which, except

Cytheromorpha ouachlitaensis Howe and Chambers, also occur in

the Moodys Branch formation. Monsour (1937) listed several

species from outcrops in the eastern part of the state.
The Lower PFacies

Thirty-nine species were found by the writer in the
lower facies. The following is a list of those species
which do not occur above this level in this area. (An
asterisk denotes that the species was not found above or
below the lower facies in this area,)

*Actinocythereis purii n. sp.

Actinocytherels boldi n, sp.

Buntonia morsel (Howe and Pyeatt)

Clithrocytheridea grigsbyl (Howe and Chambers)

Hermanites dohmi (Howe and Chambers)

Hermanites hysonensis (Howe and Chambers)

*Cytherella sp, . Howe and Chambers

Cytherelloidea montgomeryensis Howe

Cytheropteron montgomeryensis Howe and Chambers

Brachycythere watervalleyensis Howe and Chambers

Echinocythéreis cf. E. nuda Purl
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*Haplocytheridea parki n. sp.

Paracypris franquesi Howe and Chambers

The Upper Facies

Twenty-one species were found in the upper facies. The
following species were found to be restricted to this hori-
zon in the west-central area,

Cytherella hannai Howe and Lea

Haplocytheridea ouachitensis (Stephenson)

Henryhowella howel n. sp.

In the eastern outcrops where member units are designated
on lithologic bases, there 1s also greater diversification

of the ostracode fauna. Monsour (1948, p. 6) correlated

-the faunal zones of Monsour (1937) with Murray's members

as follows:

Lenticullna Horizon fauna 1s found in the Shubuta;
the Pecten-Bryozoan fauna 1s found in the Pachuta;
and the fauna of the lower Jackson from the top of
the Moodys Branch to the top of the Cocoa sand is
found 1in both the North Creek clay and the Cocoa
sand members of Murray's classification.

The North Creek Clay

Forty-seven species were found by the writer in the
North Creek clay of which the following species occur very
rarely above this level. (An asterisk denotes that the
species is exclusive to this unit.)

Cyamocytheridea chambersi (Stephenson)

Cytheromorpha choctawensis n. sp.

Hemicythere reedi n. sp.
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Cytheropteron buckatunnaensis n. Sp.

*¥Aglajiocypris northcreekensis n. sp.

The Cocoa Sand

Monsour (1937, p. 93) lists the following species which
start in the Moodys Branch and range continuously through

the Cocoa sand,

Cytheridea (Clithrocytheridea) caldwellensis Howe and
Chambers

Cytheridea (Clithrocytheridea) grigsbyi Howe and Chambers
Cytheridea (Haplocytheridea)] n. sp.
Eocytheropteron spurgeonae Howe and Chambers

The writer found fifty species in the Cocoa sand, The fol-
lowling is a 1list of species which do not occur, or occur
rarely, above this member. (An asterisk denotes that the

species 1s restricted to this member,)

Actinocythereis gibsonensis (Howe and Chambers)

Actinocythereis grigsbyi (Howe and Chambers)

Buntonia morsei (Howe and Pyeatt)

*Acuticythereis cocoaensis Krutak

*¥Cushmanidea serangodes Krutak

Hermanites hysonensis (Howe and Chambers)

Cytheromorpha choctawensis n. sp.

Cytheromorpha calva Krutak

*Eucythere sp. D., (very rare)

Absonocytheropteron carinata Puri

Loxoconcha cocoaensis Krutak

Loxoconcha lenioformis n. sp.
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Paracypris franquesi Howe and Chambers (rare)

Paracytheridea belhavenensis Howe and Chambers

*Pseudocytheromorpha sy, (very rare)

*Triginglymus gnythophoreus Krutak

Absonocytheropteron watervalleyensis Krutak

Tropidocythere tricostata n. gen. n. sp.

The Pachuta Marl Member

Monsour (1937, p. 94) listed the following species
which do not occur above the "Pecten-Bryozoan" horizon:

Cytherelloidea montgomeryensis Howe

Paracyprls ifranquesl Howe and Chambers

Cytheridea (Clithrocytheridea) garretti Howe and Chambers
Cytheridea Clithrocytherlidea) ehlersl Howe and Stephenson
Cytneridea (Clithrocytheridea) kellumi Howe and Stephenson
Cytheropteron danvillensis Howe and Chambers

Monoceratina alexanderi Howe and Chambers

Monoceratina n, sp.

Cytherels broussardi Howe and Chambers

Cytnerels catahoulana Howe and Pyeatt

Cytnerels catahoulana var, pyeatti Howe and Chambers
Cytherels hysonensis Howe and Chambers

Cythereis israe lskyi var, morsei Howe and Pyeatt
Cytherels n. sp.

Lococoncha creolensis Howe and Chambers

Cytheromorpha n. sp.

Cytheretta alexanderi Howe and Chambers

Eucythere lowel Howe

Krithe n., sp.

The writer found fifty-five species in the Pachuta marl mem-
ber. The species which do not occur or occur very rarely
above this member are listed as follows. (An asterisk de-
notes that the species was found only in this member. )

Actinocythereis pachutaensis n. sp.

Brachycythere mississippiensis (Meyer)
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Clithrocytheridea caldwellensis (Howe and Chambers)

Clithrocytheridea garretti (Howe and Chambers)

Cushmanidea papula Krutak (rare)

Cyamocytheridea watervalleyensis (Stephenson)

Cytherella sp, Howe and Chambers

Cytherelloidea montgomeryensis Howe

Cytheretta alexanderi Howe and Chambers

Cytheromorpha ouachitaensis Howe and Chambers (rare)

Brachycythere watervalleyensis Howe and Chambers

Eucythere lowel Howe (rare)

¥Eucythere sp. A. (very rare)
*Eucythere sp. B. (very rare)

Monoceratina alexanderi Howe and Chambers

Xestoleberis sarsi Howe and Chambers

The Shubuta Clay Member

Forty species were found in the Shubuta clay member of
which the following were not found in subjacent strata in
this area. (An asterisk denotes that the species is re-
stricted to this member.)

*Buntonia plileri n, sp.

Bunteonia donnellyi n. sp.

Cytherella decorata n, sp.

*Eucythere sp. C..(very rare)

Haplocytheridea ehlersi (Howe and Chambers)

Haplocytheridea ouachitensis (Stephenson)
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Pterygocythere murrayi Hill

CORRELATIONS

Correlation of the Jackson Group Members in Mississippi

Moodys Branch Formation

Green sand member, - The Green sand member of the
Moodys Branch formation is easlly correlated across the
state both lithologically and paleontologically. The ostra-
code sultes of the Garland Creek area, Clarke County, Missis-
sippi, in the east are almost ldentical to those at Jackson,
Mississippi, in the central part of the state, Only one

species, Hermanites adamsi n. Sp., was found at Garland

Creek which was not present at Jackson,

Upper marl member, - All of the genera and all but two
of the species of ostracodes found in the upper marl member
are also present in the Green sand member below, The assem-
blage as a whole, however, of the latter unit, is more
analogous to the Yazoo clay formation. This is evidenced
by the absence or rare occurrence of species of the genera

Clithrocytheridea, Absonocytheropteron, Hemicythere, and

some of the species of Hermanites. Moreover, the lithologic

change is more discernible at the top of the Green sand mem-
ber than it is above the upper marl member, For these rea-
sons it is suggested that the latter unit be included in the

Yazoo clay formation.
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The Yazco Clay Formation

None of the members of Cooke and Murray, except pos-
sibly the Shubuta clay, can be recognized individually by
thelr ostracodes in west-central outcrops., The ostracodes
described from the Cocoa sand member are more analogous, as
an assemblage, to those of the Moodys Branch formation than
to those of the Yazoo clay. The Cocoa sand is a sandy facies
somewhat similar to the Moodys Branch and appears to have
provided a similar environment for ostracodes, although the
foraminifera are distinctive,

A broad age correlation may be drawn between the lower
members, i.e, the North Creek clay, Cocoa sand, and the
Pachuta marl of the eastern counties, and the lower “acies
of the west-central area. This is suggested by the follow-
ing forms which are common to both these horizons and do not
occur above them,

Buntonia morsei (Howe and Pyeatt)

Clithrocytheridea grigsbyi (Howe and Chambers)

Hermanites hysonensis (Howe and Chambers)

Cytherella sr, . Howe and Chambers

Cytheromorpha calva Krutak

Brachycythere watervalleyensis Howe and Chambers

Paracypris franquesi Howe and Chambers

The ostracode fauna of the member units 1is much more diversi-

Fled and abundant in the eastern area of outcrops and several
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species occur there which are not found in the clays of the
west-central area, There is a suggestion that the Shubuta
clay member may be approximately equivalent in age to the
"upper beds" of Bergquist in Scott County. This is evidenced
primarily by the common and restricted occurrence in both

horizons of Haplocytheridea ouachitensis (Stephenson) and

Haplocytheridea ehlersi (Howe and Stephenson). In addition,

the individuals orf Henryhowella howei n, sp. from the Shubuta

clay member and the individuals of that species from the
upper beds show more similarity in some details than the
individuals from either of these horizons show to conspecirfic
individuals of lower strata. Similarly, the pronounced

curvilinear pits and furrows noted on Haplocytheridea mont-

gomeryensis (Howe and Chambers) from the Shubuta clay member

are also found on the individuals of that species in the
upper beds, These features are not as pronounced in con-

specific individuals of Haplocytheridea montgomeryensis from

lower strata. An inadequate number of samples from the
"upper beds," however, precludes a certain correlation,
Figure 5 summarizes the suggested intrastate correla-

tions of the Jackson group units.

Correlations with Other Upper Eocene Strata

The ostracode assemblage of the Jackson group in Missis-
ippi includes nearly all of the ostracodes described by Howe

and Chambers (1935) from the Jackson group of Louisiana,
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Most of the forms described in Louilsiana, however, are from
the Lower Jackson and therefore many species found in the
Pachuta and Shubuta members of the Yazoo clay formation in
Mississippl are not described in the Louisiana assemblage,
Monsour (1948, p. 7) suggests that the Shubuta clay member
may be missing on the surface in eastern Louisiana and re-
placed by "approximately Pifty feet of nonfossiliferous,
locally very silty, non-calcareous clays, lying above the
'Sartartia' bentonite of the Upper Yazoo of Mellen."
Comparisons cannot be drawn with ostracodes of the
Jackson of Texas because of a lack of literature on the
latter, However, several specles have been described from
the Weches and Reklaw formations of the Claiborne of Texas
which are similar to those in the Jackson of Mississippi.
A review of the literature of Stadnichenko (1927), Sutton
and Williams (1936), and Stephenson (1944) (1946) indicates

that several forms, Clithrocytheridea caldwellensis (Howe

and Chambers), Clithrocytheridea garretti (Howe and Chambers)

b g

Haplocytheridea montgomeryensis (Howe and Chambers), and

Paracypris franquesi Howe and Chambers, are also found in

the Claiborne. Many other Claiborne forms are closely re-
lated to Jackson species,

A good correlation of species may be made with those of
the Moodys Branch in Mississippi and those described by Blake
(1950) from the Gosport sand (Claiborne) of Alabama, Blake

described twenty-seven forms, eleven of which are conspecific
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wilth Moodys Branch specles, and others are closely related.
Simllar ecological conditions probably prevailed for ostra-
codes because the Gosport sand represents a sedimentary
facies similar to that of the Moodys Branch formation. In-
deed, this similarity extends to the megalfossils because
Cooke (1939) thought, at the time, that the Gosport sand
was equivalent In age to the Moodys Branch. This 1s an ex-
ample of the dominance of the facies factor over that of
the time factor in stratigraphic horizons which are only
slightly disparate in geologic age.

In contrast to the close similarity of species to the
underlying Gosport of the Claiborne, correlation with the
ostracode fauna described by Puri (1957) from the Ocala
group in Florida is poor. Although the Ocala is considered
to be the age equivalent of the Jackson in Mississippi, only
three Ocala forms out of forty that Puri described are con-

speclfic, These are: Cytheretta alexanderi Howe and

Chambers, Echinocythereis nuda Puri, and Bythocyprislz

gibsonensis Howe and Chambers. The Ocala is essentially a

marine limestone in contrast to the arenaceous and argil-
laceous Jackson sediments of Mississippi. Therefore,
ecological conditions were undoubtedly dissimilar for
benthonic fauna.

Figure 6 illustrates a generalized correlation of the

Jackson group in the Gulf Coast region,
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SEDIMENTARY ENVIRONMENTS

PURPOSE

The abundance of foraminifera and the interesting min-
eral constituents which were noted in the samples during the
study of the ostracodes have prompted this attempt to examine,
although summarily, the sedimentation aspects of the Jackson
group. It is the purpose of this phase of the report simply
to utilize some of the more significant constituents of the
samples in an analysis of the probable environments of depo-

sition of the various members of the group.,
METHOD OF STUDY

Twenty-three samples were selected from along the strike
of the outcrop to represent the various stratigraphic units
areally and in vertical sequence. The method of study was a
modified version of the coarse fraction procedure of Shepard
and Moore (1954). The samples were separated on a U.S. Stand-
ard sieve size 120 (.125 mm.) instead of the U.S. Standard
sieve size 230 (.026 mm.) as used by Shepard and Moore.
Separation on this sieve made available a larger percentage
of adult specimens of microfauna and thus facilitated identi-
fication of the genera. It was known in advance that the
coarse fraction of the clay samples contained a great pre-
ponderance of microfauna.

The procedure is ocutlined as follows:
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The materials were dried and divided into samples of 60
grams each,

Each sample was soaked for four to six hours in a solu-
tion of sodium hexametaphosphate and then boiled to in-
sure maximum disaggregation of fine-grained particles,
Each sample was then poured through a .125 millimeter
(120 U.S., Standard mesh) sieve to separate the ccarse
fraction (sand and larger sizes) from the fine fraction
(very fine sand, silt, and clay).

The coarse fraction of each sample was dried and weighed
and the percentage by welight of fine fraction and coarse
fraction was recorded,

Representative portions of the coarse fraction were
scattered over a slide for microscopic examination,
Five hundred grains were counted, and each genus of
foraminifer and ostracode encountered was identified
and recorded separately as ‘a representative within its
respective group. All other particles counted were
also identified and percentages tabulated, by number,
in relation to total grains in the count. (See Table
3, appendix, for constituents represented.) Percent-
ages of genera of foraminifera were computed as the
percentage each genus represented with respect to the
total number of genera of foraminifera in the sample
with the foraminiferal constituent as 100%. (See

Table 4, appendix,)



I

An average was then made of the most abundant and diag-
nostic genera of foraminifera of each stratigraphic unit and
is represented diagrammatically by Figs. 7, 11, 12, 13.
Similarly, averages were made of the percentages of fine

and coarse fraction parts and the constituents of the coarse

fraction.

INTERPRETATION OF DATA

Depositional Control

As a background for interpretation of the data presented
in this report, some comment should first be made concerning
the factors of depositional control of the Jackson sediments
and other Tertiary strata in the eastern Mississippi empay-
ment,

The occurrence of marine sedimentary cycles during depo-
sition of Tertiary sediments in the Gulf Coast region is well
established in geologic literature. This is evidenced by the
works of L. W. Stephenson (1928b), Barton, Ritz, and Hickey
(1933), Malkin and Jung (1941) (1948), Bornhauser (1947),
Israelsky (1949), Hoppin (1953), and others.,

Bornhauser (1947, p. 699) classified marine cycles of
the Gulf Coast Tertiary as follows:

Two phase cycle

Transgressive
Regressive

Three phase cycle
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Transgressive

Inundative

Regressive

Four phase cycle

Transgressive

Inundative

Regressive

Continental
He relates each cycle to different degrees of time, inten-
sity, and areal spread of diastrophic movement. The Jackson
Eocene belongs to the three phase cycle except that in Mis-
sissippl a well-developed regressive phase is not shown by
the sediments. This phase is evident in Jackson sediments
of Texas and other points on the western side of the Missis-
sippl embayment. The lack of a distinct regressive phase
of the Jackson cycle in Mississippi is explained by Born-
hauser as a result of the presence of a submarine plateau
in southeastern Mississippi which existed throughout most
of the early and middile Tertiary times. This submarine high
created special conditions of sedimentation which resulted
in calcareous deposits in that area, The zone of maximum
deposition is believed to have shifted farther west toward

Louislana during Jackson time. Bornhauser shows the presence

of this high area by isopachous maps of the Midway-Wilcox

cycle, Cane River-Sparta cycle, and the Cook Mountain-Cockfield

cycle, The Wiggins anticline in southeastern Mississippi is
also a subsurface expression of this structure. Bornhauser

advances the theory that this high area represents an exten-
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sion of the Gulf of Mexico "neutral plate" of Schuchert
(1935), which migrated toward the north during early Terti-

ary time as a result of orogenic movement in the Antilles,

Environmental Analyses

Interpretations of the depositional environments are
based on a comparison of the generic assemblages of micro-
fossils with assemblages found on modern sea bottoms, The
genera of foraminifera were relied upon primarily because
of the great predominance of this group over other micro-
fauna in the statistical study. Mineral constituents were
also considered in arriving at the suggested zones of depo-
sition.

The literature used in this survey consisted of reports
of investigations by Lowman (1949), Phleger (1951) (1954)
(1955) (1956), Phleger and Parker (1951), Phleger and Pier-
son (1953), Phleger and Lankford (1957), Parker (1954), Todd
and Bronniman (1957), Bandy (1954), and Lankford (1959).

The marine environmental zones of this report are the
inner sublittoral (0-300 feet) and the outer sublittoral
(300-600 feet).

The Moodys Branch Formation

Green sand member, - This member represents the trans-
gressive phase of the Jackson cycle which is evidenced by

the clay pebbles in the lower foot of the member which, in
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turn, indicate a reworking of part of the underlying Cock-
field formation.

In the samples analyzed there is a diverse marine fauna
and a preponderance of coarse materials with high percent-
ages of sand (46%) and glauconite (17%). The genera of for-

aminifera of the Miliolidae family i.e., Miliola, Massilina,

Quinqueloculina, Spiroloculina, and Articulina (Fig. 7-1)

form the larger percentage of genera. These forms suggest
shallow water depths well within the inner sublittoral zZone.
The absence of miliammids suggests that the zone of deposi-
tion was probably offshore in normal open marine waters in-
stead of in a bay or sound area behind barrier islands.
Cushman (1933) considered the foraminiferal suilte to be
similar to the foraminifera found on the shelf of the pres-
ent day Indian Ocean.

In the shell fragments constituent of the grain count
several bryozoan parts were noted, and also, the megafossils
from the Moodys Branch, as described in the literature, in-
clude bryozoa, corals, and other sessile benthonic forms
indicating reasonably well oxygenated bottom water.

The sand (quartz and feldspar constituent) is medium
to coarse size and rounded. The fossils show some evidence
of abrasive action in that the delicate features on many
specimens are commonly broken in contrast to the well-
preserved forms in the overlying clays. The sizable rounded

sand constituent, plus the evidence of fossil abrasion, also
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% Coarse Fraction Constituents 100

Foraminiferal Genera

I. Moodys Branch Formation Green Sand
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== Buliming
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i. i Cibicides
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Figure 7.
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Average percentages of the most abundant

foraminiferal genera and other constituents
in the Moodys Branch formation.
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suggest that deposition may have occurred above wave base in
a shallow water, "high energy" zone.

One of the interesting features of mineral constituents
of this member i1s the high percentage of green pelletal mate-
rial generally classified in field parlance as "glauconite."
To find so copious a quantity of this material in association
with abundant and diversified benthos is at first surprising
in view of the physical requirements for formation of the
mineral generally envisaged by glauconite investigators.
Cloud (1955, p. 490), in a broad outline of the physical
limits of glauconitization, states that it needs "at least
slightly reducing conditions (at sites of origin within en-
closing sediments, 1f not the bottom waters)." Because of
the abundant occurrence together of both "glauconite" and
benthos in the same facies, a survey was made to determine
what relationship, if any, existed between the identifiable
benthos (foraminifera and ostracodes) and "glauconite." Nine
samples with 1% or more of glauconitic pellets were chosen
from the material (see Table 3, appendix) and a linear co-
efficient of correlation was established between percentages
of benthos and these pellets. The coefficient was too low
(.39) to establish a significant relationship at the 5% con-
fidence level, Further linear coefficients were obtained
among three of the major constituents of the samples, i.e.
sand, benthos, and "“glauconite.," Partial coefficients ob-

tained from the linear coefficients were too small to show
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significant relationships. This suggests that the glauconi-
tic pellets may have been formed under conditions not wholly
controlled by the same environment in which the fauna
flourished,

Krumbeln and Garrels (1952) in discussing pH and oxida-
tlon-reduction potentials of sediments suggest that the re-
ducing environment may occur below the water-sediment inter-
face. If so, the glauconite may have been formed below the
depositional interface with oxldlzing conditions prevailing
in the faunal environment. The occurrence of the glauconite
in the form of fecal pellets and fossil casts (Fig. 8) sug-
gests that it is authigenic.

Another study of the "glauconite" pellets was made in
an effort to determine whether or not they varied in composi-
tlon with changes in the sedimentary environments which were
indicated by microfaunal evidence. Burst (1958) (1959) has
investigated glauconite and glauconitic materials from sedi-
ments rather extensively. He velieves that some correlation
may exist between the heterogeneous composition of these
pellets and their chemical environments which may in turn be
reflected in changes of environment in the facies sense. Co-
incident variability between "glauconite" pellet mineralogy
and reconstructed environment has been noted by Feray in 1948
(in Burst 1959 pp. 322, 324) and Burst (1958) (1959). X-ray
patterns of "glauconite" pellets which are found at Tertiary

unconformities show a close approach to the ordered lattice
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1. Fecal pellets

2. Microfossil casts

Figure 8, Examples of commonly occurring fecal pellets and
microfossil casts of "glauconite" pellets in member units
of the Jackson group in Mississippi.
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of the mineral glauconite (Fig. 9) whereas "glauconites™
from conformable Tertiary sediments show considerable devia-
tion. These conclusions are empirical, however, because no
clear reasons can be given as yet to explain these changes,

Cloud's (1955) compilation from the literature shows
that past investigations have revealed discrepant conclusions
about important specifications of glauconite origin such as
temperature, water depth, parent material, and turbulence.
Burst (1959, p. 316) suggests that none of the foregoing
factors in itself is controlling. He concludes that no par-
ticular geological facies can be prescribed for glauconitiza-
tion "since the process represents an energetic reaction to
a systemic combination rather than to any specifically evalu-
ated components within a system." Consequently, Dr. Burst
has cautioned the writer (personal communication) to the
effect that these pellets should not be used glone to re-
construct sedimentary environments.

Nevertheless there is a line of reasoning, if accepted,
which will indicate, in a general sense, the plausibility orf
variations of composition of these pellets with racies change.
Burst (1959) suggests that the theory of lattice closure by
potassium fixation is a more likely generalization to explain
glauconite formation than to restrict its origin to the de-
composition of biotite or formation of colloidal gel., If the
minimum physico-chemical requirements for glauconite genesis

are restricted to: (1) the layered silicate lattice, (2) plen-
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tiful supplies of iron and potassium, and (3) a favorable
environmental oxidation potential, then such diverse origins
as mineralization of fecal pellets and biotite transforma-
tion are permitted. Takahashi (1939) believes that glauco-
nite may be derived from a number of mother substances.

Burst (1959, p. 316) states the case in effect by say-
ing:

As essentially illite-montmorillonite type clay struc-
tures, glauconite may be presumed to have reacted to
natural ambient conditions Jjust as the type materials
do in controlled experiments. They represent, there-
fore, an equilibrium product of original crystalline
network and impressed chemistry.

Burst points out that several attributes are common to
most glauconites, such as consistent values of iron (20-25
percent), potassium (5-8 percent), and Fe3+/ Fe2* ratio (5-8).
He concludes that a uniform set of conditions must be in ef-
fect to some degree in each development. Variations in these
conditions can afford correlative features if the departures
from the prototype glauconite mineral are not treated as im-
purities but as normal pelletal components indicative of sed-
imentary processes during original formation.

Burst also believes that the most conclusive evidence
for authigenesis and specific reaction to common environ-
mental conditions is the virtual restriction of the micaceous
"glauconite" structures to single layer, monoclinic configu-

rations of dioctahedral lattices. He points up the improb-

ability of a detrital background for the argillaceous material
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of fecal pellets and fossil casts as requiring an organism
which would select only monoclinic dioctahedral crystal
fragments from the innumerable diet possibilities on the
ocean floor. To obviate these difficulties he proposes a
model which envisages degraded layered silicate lattices
surrounded by local environments of reduction as nuclezation
centers to which migrate iron and potassium needed for
glauconitization. He states (1959, p. 316) that:

An equilibrium adjustment is effected between pellet
and dispersant so that the final pellet mineralogy
reflects, to a degree, the environmental chemistry.
Pellets deposited from succeeding marine inundations
of differing chemical demeanor would express slightly
different mineralogies and would, if the inundations
were widespread enough, represent important strati-
graphic key beds.

Burst (1959) classifies "glauconite" pelletal materials
into four categories: (1) the ordered lattice (which is the
mineral glauconite), (2) disordered lattice, (3) interlayered,
and (4) mineral mixtures. The first three subdivisions are
related to potassium fixed within the crystal lattices. The
ordered glauconites approach the potassium content and order-
ing of muscovite, Disordering (2) of the lattice occurs
where more than one out of three potassium atoms is missing.
The lower 1imit of potassium deficiency of the second sub-
division overlaps to a degree the mixed layer lattices of the
third subdivision. The fourth subdivision is simply a heter-

ogeneous composition containing two or more clay minerals of

unrelated structure, irrespective of potassium,
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The writer had X-ray diffractograms made for the
"glauconites" of three different horizons which represent
three different marine zones of deposition as evidenced by
the microfauna. The X-ray diffractogram of “"glauconite"
pellets from the green sand member (Fig. 10-1) shows an
asymmetrical 10 angstrom peak which would classify these
pellets as "disordered glauconites.," They approach more
closely, however, the composition of the mineral glauconite
than those of the other horizons (compare with Figs., 10-2,
10-3). This diffraction pattern compares favorably with
some "glauconite" diffraction patterns figured by Feray in
1948 (in Burst, 1959, p. 322) of glauconites from the "inner-
neritic" zone represented in an outcrop of the lower Tyrus
member of the Weches formation at Smithville, Texas, Feray's
inner-neritic zone would probably compare favorably with the
writer's inner sublittoral zone which is prostulated for the
green sand member of the Moocdys Branch formation.

The Upper marl member, - The principal genera of

foraminifera of this member are Cibicides, Uvigerina,

Bolivina, Quinqueloculina, Siphonina, Textularia, and

Eponides (Fig. 7-2) which indicate deposition in deeper
water than the underlying green sand. The fine clayey frac-
tion is preponderant. Other mineral constituents include
reasonably high percentages of gliauconitic pellets and sand
although in considerably smaller amounts than were found in

the underlying unit. In the shell fragment constituent,
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Figure 10. X-ray diffractograms of glauconites from selected

samples of the Jackson group in Mississippi.
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bryozoan fragments and other sessile benthos were observed.
This benthos indicates some degree of aerobic conditions.
"The water was probably quiet, and there is no evidence to
indicate high turbidity. This unit probably represents a
continuation of deepening of the transgressing sea with
rivers bringing in a relatively large portion of fine mate-

rials from the source area,.
The Yazoo Clay Formation in the West Central Arez

The lower and upper racies of this thick sequence of
clayey deposits will be considered together because the
faunal and mineralogical constituents are similar (Fig., 11).

The great thickness of the Yazoo clay formation and
also its lithology and mineral constituents suggest the in-
undative phase of the Jackson cycle. The samples show clay
and silt-size particles in the amount of 97% of the material.
Previous work by Grim (1936) and Mellen (1940) and others
shows that these clays are calcareous and montmorilionitic,
These facts, coupled with the abundant benthonic foraminifera,
suggest that the water at the time of deposition was probably
alkaline,

The predominant genera of foraminifera are Uvigerina,

Cibicides, Siphonina, Bolivina, Textularia, and Globigerina

(Fig. 11) which suggest relatively deep water., This forma-
tlion may have been deposited at depths approximating those

of the mid-sublittoral zone, This does not necessarily pre-
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suppose a considerable distance from shore as though a wide
shelf were present. Fairly rapid deposition in a relatively
deep zone 1s suggested by the great thickness of the clays

in thils area and possibly by the abundant well-developed
foraminiferal elements, Bergquist (1942) described 225
species and varieties from Scott County alone. Lankford
(1959) has observed in the Mississippi River delta area that,
up to a certain point, foraminifera are more abundant in the
regions of rapid deposition., He speculates that organic food
materials from land may be accumulating more rapidly in these
areas,

Some of the samples of the lower facies of the Yazoo
clay formation contain high percentages of glauconite. One
sample (M-1), questionably from the basal Yazoo clay forma-
tion in north Yazoo County, is especially interesting. This
sample has a very small percentage of benthonic foraminifera
and ostracodes with sand and glauconite comprising 90% of
the coarse fraction constituents. The pelletal morphology
indicates that they are fecal material, and X-ray diffraction
(Fig. 10-2) shows their composition to be a mixture of clay
materials., In addition to the 10 angstrom glauconite peak,
there is a 14 angstrom peak which is sharpened when heated
to 450°C. This suggests that chlorite is present in the mix-
ture. As previously stated, glauconite investigators gener-
ally agree that at least "slightly reducing conditions" are

necessary for glauconite formation whereas the brucite layers
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(Mg3OH6) suggest alkaline conditions for the formation of
chlorite., There is a possibility, however, that the chlorite
may be a mere detrital impurity selected with the "glauconite"
pellets 1n picking the material. The absence of a well-
developed 7 angstrom peak suggests a scarcity of chlorite,
The chlorite component may also represent detrital particles
of chlorite which were ingested by organisms from the bottom
muds along with other clay materials. The glauconite compon-
ent of the fecal pellet may have formed subsequently as a re-
sult of local reducing conditions which were created by de-
caying organic materials of the fecal pellet. On the other
hand, if the chlorite is authigenic then the bottom environ-
ment was probably oxidizing. The chlorite possibly could
have formed on the bottom prior to ingestion by the organism
with the glauconite component of the pellet forming subse-
quently. 1In brief, if the chlorite component of the pellet
is detrital then the question may be raised as to whether or
not these heterogeneous pellets reflect the unigue impressed
chemistry of the environment.

The small percentage of benthonic fauna and the com-
position of the "glauconite" pellets of sample M-1 suggest
the possibility of a littoral environment. Deposition may
have occurred in a small shallow body of marine water in
the tidal flat zone which was oxygenated by incoming tides.
The water may have contained a concentration of magnesium

salts which was too high to be conducive to a typically
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abundant and diversified open marine benthos, This is only
speculation, however, and no conclusions are reached with
respect to the environment of deposition of this sample.

Gypsum 1s also present as a constituent in some samples
of the Yazoo clay formation., This cohstituent, however, may
represent post-diagenetic processes. Monroe (1954) states
that gypsum is seldom found below the oxidizing zone which
i1s approximately 30 feet deep. He believes that it was
formed by reaction between calcite and sulphuric acid re-
leased by disintegration of pyrite. Pyrite and gypsum were
concentrated in great quantities in some samples, but be-
cause no fossils were present those samples were not included
in this survey. No determination was made whether or not
the pyrite was authigenic.

In brief, the Yazoo clay formation probably resulted
from rapid deposition of clays in a relatively deep (mid-
sublittoral) zone., This suggestion is also corroborated,
in part, by the observations of Bornhauser (1947) and others
that the easternmost end of the Gulf coast geosyncline ex-

tended into the Mississippi area during Jackson times.
The Yazoo Clay Formation in the Eastern Counties

The North Creek clay member, - The North Creek clay 1is
contemporaneous in age with part of the lower facies of the
Yazoo clay formation of the west-central area, The predom-

inant genera of foraminifera are Nonionella, Textularia,
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Siphonina, Cibicides, Bolivina, Nonion, and Discorbis (Fig.

12-1). These forms, when compared to Recent forms of the
Gulf of Mexico, suggest a depth somewhat intermediate be-
tween those of the Moodys Branch and the Yazoo clay forma-
tion of the west-central region, They indicate deposition
Just within the inner sublittoral zZone,

The fine fraction constitutes apprcximately 97% of the
samples, and the coarse fraction consists mainly of benthonic
foraminifera, ostracodes, shell fragments, and a considerable
percentage of mica. Glauconite is also present in some sam-
ples. The constituents of the samples suggest deposition in
relatively quiet water. Sedimentation in this area may have
been influenced by the submarine high area described by
Bornhauser (1947) since shoaler water is indicated., The
clastic sediments of this member are replaced downdip (Mon-
sour, 1948) by shelf-like calcareous deposits similar to
those of the Ocala group in Florida,

The Cocoa sand member, - The coarse fraction of this
litho-~unit of the Yazoo clay formation is relatively large
(46.1%). The principal constituent is angular to rounded,
fine to medium-size sand. The percentage of benthos 1is
small,but ostracodes are more generically diversified than
those of the subjacent and super jacent clays and are similar
to those of the Moodys Branch formation., On the other hand,
the benthonic foraminifera are dominated by the genera

Cibicides, Nonionella, Nonlon, Siphonina, and Discorbis
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(Fig. 12-2) which suggest depth ranges approximately the
same (inner sublittoral) as those of the North Creek clay,
and greater than those of the Moodys Branch. The large
percentage of sand without an appreclable shoaling may be
due to a change of source materials resulting from streams
cutting through a sand terrane. & slight rejuvenation of
source area by tectonic activity is also a possibility since
the source region was the southern Appalachian land area,
The Pachuta marl member. - The Pachuta marl member
represents a relatively thin calcareous clay and marly
facies. The diagnostic genera of foraminifera (Fig. 13-1)
are Globigerina, Uvigerina, Cibicides, Textularia, Siphonina,

Robulus, and Eponides with small percentages of Bolivina,

Nonion, Marginulina, and Cassidulina. The foraminifera are

more diverse and abundant in this member than in those of

the underlying stratigraphic members. The genera of foramin-
ifera also suggest somewhat deeper water than the underlying
units and near the mid-sublittoral zone. Bryozoca and other
sessile benthos are present in the faunal constituents which
indicate some degree of oxygenation. The coarse fraction-
mineral constituents are predominantly sand, with a consider-
able percentage of glauconite in some samples. The "glau-
conites" (Fig. 10-3) were X-rayed and show a mixture of min-
erals. The presence of both 14 angstrom and 7 angstrom

peaks suggests chlorite as a component part of the mineral

mixture.
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The chlorite mixture in the glauconitic pellets is not
inconsistent with the postulated oxidizing conditions of
deposition of the Pachuta marl member. The mixture of glau-
conite and chlorite in fossil casts and fecal pellets of
the Pachuta marl member may have occurred in the same manner
as postulated for sample M-1l. The significant point here,
however, is the distinction between the composition of the
"glauconite" pellets in the conformable Pachuta marl unit
and the "glauconite" of the Moodys Branch formation which
1s on one of the Tertlary unconformities., Note that the
diffractogram, Fig. 10-1, of Moodys Branch "glauconites"
shows a "disordered glauconite" which is more nearly analo-
gous to the pure mineral glauconite than to the "mineral
mixture," Fig. 10-3, shown by the diffractogram of the
Pachuta marl pelletal material. This comparison further
corroborates Dr. Burst's observations of glauconites else-
where, although no definite explanation can be given as yet
for this distinction.

In short, the Pachuta marl member probably represents
deposition in a quiet, relatively deep (near mid-sublittoral)
shelf-like zone of open marine waters.

The Shubuta clay member. - The diagnostic genera of
foraminifera (Fig. 13-2) are Uvigerina, Bulimina, and

Globigerina which constitute 60% of the samples with Textu-

laria, Cibicides, and Robulus another 17%, and the remainder

comprised of small percentages of Siphonina, Gaudyrina,
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Hantkenina, Planulina, Eponides, and others. The fine frac-

tion is very large, and the lithology is essentially iden-
tical to the Yazoo clays of the west-central area, The
water depths suggested by the foraminifera are in the mid-
sublittoral range. This member is the thickest unit of the
Yazoo clay on the eastern side of the state and reflects
essentlally the same environments as previously described
for the Yazoo clay formation in the west-central area of
outcrop. Presumably the submarine high described by Born-
hauser (1947) had subsided considerably in the eastern
region during Shubuta times giving rise to more uniform con-
ditions of sedimentation throughout the state.

Grim (1936) and Monroe (1954) have suggested that the
Yazoo clay formation was deposited under near shore condi-
tlons with a source area supplying fine materials. Fisk
(1944) considers it deltaic in nature.

In summary, the genera of foraminifera suggest that the
Yazoo clay formation was deposited in relatively deep water
(mid-sublittoral) which may have been "near shore" if a
wide shelf is not postulated for the west-central area. The

theory of relatively deep water in the west-central area is

further substantiated by the fact that remains of Basilosaurus

cetoldes (Owen), a 60-foot Cetacean, are also found in the

Yazoo clay formation. The writer believes that all of the
Yazoo clay formation of the west-central region, and the

Shubuta clay of the eastern region, represent relatively
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rapld deposition in the mid-sublittoral depth range.
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THE OSTRACODA

PREVIOUS WORK

The first paper to illustrate an ostracode from the
Jackson Eocene of the Southeast was written by Otto Meyer in

1887. Cythere mississippiensis Meyer was figured in connec-

tion with megafossils which Meyer described from the Tertiary
of Alabama and Mississippi. The first paper of note, how-
ever, was written by Howe and Chambers (1935) who described
the ostracodes of the Jackson Eocene of ILouisiana. This was
essentlally a pioneer paper in initiating a systematic strat-
igraphic study of Eocene Ostracodes of the Eastern Gulf Coast
reglon. Numerous works have been added since that Time, most
of which were written by Dr. Henry V. Howe of Loulsiana State
University and his former students. Numerous papers appeared
between the mid-thirties and the beginning of World wWar II.
Interest in ostracodes was probably stimulated during this
particular period in response to a need for additional strat-
igraphic correlation criteria resulting from increased oil
exploration in the southeast at the time., During this period
several papers appeared which describe or list ostracodes
which include one or more species that may be found in the
Jackson. These works are by Howe (1934b) (1936), Stephenson,
M. B. (1936 (1937) (1938), Monsour (1937, list of species),
Bergquist (1942), and Murray and Hussey (1942).

Since World War II the papers in which some ostracodes

have been described from the Jackson or its age equivalent
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include those by Swain (1946) (1951), Weingest (1949), Sex-
ton (1951), Howe (1951a), and Hill (1954). Puri (19574)
zoned the Ocala group in Florida by means of ostracodes and
foraminifera; and some of his other works, although pri-
marily taxonomic, occasionally contain a description of one
or more genera or species of Jackson ostracodes. (These in-
clude Puri (1952a) (1952b) (1953b) (1953c) (1957c) (1958a)
(1958v).)

Contemporaneously with the growth of Jackson ostracode
literature many workers were also devoting their attention
to the richly fossiliferous underlying Claiborne group. Many
species described from the Claiborne are also common to Jack-
son sediments., Some of the more important Claiborne papers
were written by Stadnichenko (1927), Murray (1938), Gooch
(1939), Martin (1939), Sutton and Williams (1939), Murray
and Hussey (1942), Stephenson, M. B. (1942) (1944a) (1944b)
(1946), swain (1946) (1951), Blake (1950), and Howe (1951b).
The older Eocene sediments, i. e. those of the Midway and
Wilcox groups, were also being studied and several papers on
ostracodes from these horizons are useful to students of the
Jackson ostracodes. Some of the more important papers were
written by Howe (1934a), Howe and Garrett (1934), Stephenson,
M. B. (1938), Alexander (1934), Kline (1943), Harris and Jobe
(1951), Cheetham (1952), and Munsey (1953).

In the Atlantic coastal plain region ostracodes of lower

to middle Eocene beds have been described by Ulrich (1901),
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Jennings (1936), Schmidt (1948), and Swain (1951). W. A.

van den Bold has described several species from the Carib-
bean sediments of Jackson and younger ages. His works in-
clude a general report (Bold 1946) on Caribbean ostracoda

as well as forms from particular localities and stratigraphic
levels, His Paleocene and Eocene papers include a2 checklist
of Cuban ostracodes (Bold 1950), ostracodes from Trinidad
(Bold 1957) and the Brassc formation (Bold 1958).

Numerous works describing ostracodes from the Oligocene
and Miocene sediments are also helpful to the study of Jack-
son ostracodes because many forms range upward into these
levels, Howe and Law (1936) described the ostracodes from
the Vicksburg group of Louisiana and figures several species
which also occur in the Jackson., Other papers of importance
include the work of Howe and his graduate students (1935),
Edwards (1944), puri (1953a) (1956), McLean (1957), and
Swain (1946) (1951).

Although considerable work has been done on the Eocene
ostracoda of the Gulf Coast area there is still much virgin
territory. For example, in Texas there is essentially no
ostracode literature on upper Eocene sediments although
there are many papers which describe ostracodes from the
Claiborne and subjacent strata., 1In Mississippi only seven-
feen species figured by Bergquist from Yazoo clay beds in
Scott County have been described and figured directly from

Mississippi. Although Monsour (1937) zoned the Jackson in
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East Mississippi with foraminifera and ostracodes he pub-
lished only a fossil 1ist without descriptions and figures.
Since Monsour's work the Jackson group has been subdivided
into several member units, and ostracode nomenclature has
changed considerably. This creates a need for a definitive
ostracode work using specimens from the type area of the

Jackson formations and members.

DESCRIPTION OF SPECIES

Many problems of taxonomy were encountered during the
description of species herein illustrated. Most of the dis-
cussion relating thereto has been included under the "Re-
marks" section after each fossil description. Insofar as
the forms are conspecific, ostracodes which were previously
described from Jackson strata in Alapama, Mississippi, and
Loulsiana have been reclassified and redescribed in the
light of recent taxonomic knowledge. Several juvenile forms
were originally erected as distinct species, and in some
cases male and female forms of the same species were mis-
interpreted as different species. In all instances wherein
a study of the forms has disclosed such errors, synonymies
have been made with the proper species.

The orientation criteria used in this report is that
of van den Bold (1946) which may be stated essentially as
follows:

1. The carapace usually has an aerodynamic shape.
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a. If there 1s a pointed end, in side view, this

end is posterior.

b. If alae occur, the form is sagittate in dorsal
view, and the arrowhead points to the anterior,

c. Tubercles, large spines, and similar ornamenta-
tions point to the posterior.

2. The posterior end is usually widest in dorsal view,
and the anterior end is highest in side view.

3. 1If a subcentral tubercle exists, it lies anterior
to the middle, and is convex posteriorly.

4, The denticulation, or terminal series of spines,

is stronger and better developed on the posterior

end; those on the anterior end are shorter in

order not to interfere with locomotion.
Dimorphic determinations were based crimarily on the assump-
fion that the carapace of the male is usually more elongate
than that of the female. This factor was given little
welight, however, if other evidences of female characters,
such as a swollen posterior suggesting a brood pouch, were
present.

In the event of publication of a paper based on this
thesis, or a part thereof, all numbered holotypes, paratypes,
hypotypes, and figured specimens will be forwarded TC tThe
Henry V. Howe Collection, Louisiana State University, Baton
Rouge, Louisiana. Specimen numbers may be changed, however,
subject to revision of this thesis for publication. Topo-

types and other unnumbered secondary specimens will be re-

tained by the Department of Geology, The Rice Institute.
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Order OSTRACODA Latreille
Suborder PLATYCOPA Sars, 1866
Family CYTHERELLIDAE Sars, 1866
Genus CYTHERELLA Jones, 1849
Type Species Cytherina ovata Roemer, 18340

Cytherella hannai Howe and Lea, 1936
Pl. I., figs. 1, 2

Cytherella hannai Howe and Lea, in Howe and Law, 1935, La.
Dept. Cons. Geol. Bull. 7, p. 16, pl. 1, figs. 1-5,
Diagnosis. - Carapace smooth with a thin carina around the

anterior margin of the left valve. Postero-ventral region

of the left valve produced into a strong flange,

Description. - Carapace elongate-ovate in side view. Dor-
sal and ventral margins straight and parallel in the males,
converging slightly toward the posterior in the females.
Anterior ends of both males and females evenly rounded; the
left valve possesses a thin carina around the anterior mar-
gin. Posterior margin obliquely rounded, and in the left
valve, the postero-ventral margin is produced into a prom-
inent flange. Greatest height near anterior end; greatest
thickness slightly posterior to center. Right valve over-
laps the left valve along the dorsal and ventral margins.
On the 1inside, the valves are shallow and smooth ex-
cept for a slight depression posterior to center, Muscle

scars are twelve to fourteen in number in pinnate arrange-
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ment. Other features are characteristic of the genus, Males

are more elongate than the females,

Dimensions. - Hypotype no. 5751, a female right valve from
the upper Shubuta member at locality 5: length 0.84 mm, ,
width 0.47 mm. Hypotype no. 5752, a female left valve from
the upper Shubuta member at locality 5: 1length 0.83 mm, ,
width O.44 mm.

Comparisons. - A comparison of the hypotypes with the holo-
types, Henry V. Howe collection, indicates that the forms
are conspecific. The flange at the postero-ventral margin
of the left valve of the holotype, nowever, is slightly
stronger than in the left valve of the foregoing described

specimens.

Occurrence, - Occurs in the Pachuta marl member at locali-
ties 3 and 6; Shubuta clay member at localities 5 and 9;
rarely in the Yazoo clay upper facies at locality 11.
Cytherella decorata n. sp.
Pl, I., figs. 3-8
Diagnosis., - Anterior and posterior ends subequal with the
anterior margin evenly rounded. Surface white and glossy

with a delicate pattern of small, irregular ridges arranged

concentrically with the margins.

Description. - Carapace elongate-ovate in side view and
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compressed. Dorsal margin slightly sinuate; ventral margin
straight to slightly concave. Anterior margin evenly rounded;
posterior margin straight between rounded postero-dorsal and
postero-ventral margins. Ends subequal., Greatest thickness
at the posterior, In dorsal aspect, the carapace is wedge-
shaped with a depressed area slightly posterior to center.
Right valve overlaps the left valve along the dorsal, ventral,
and anterior margins., Surface of the carapace white, glossy,
and ornamented in the centro-ventral and anterior regions by
a delicate pattern of small, wavy ridges arranged concentri-
cally with the margins, There is a small subcircular sulcus
slightly dorsad to the center of the valve.

On the inside, the valves are shallow with two small
subcircular depressions near the posterior end of each valve,
Muscle scars consist of ten to twelve small, elongate scars
arranged pinnately near the center of the valves. Hingement
of the valves 1is formed by a projecting edge of the dorsal
margin of the left valve which fits a groove below the dorsal

margin of the right valve. Dimorphism not determined,

Dimensions, - Holotype no. 5753, a complete carapace, from
the Shubuta member at locality 6: 1length 0.74 mm., height
0.40 mm. Paratype no. 5754, a left valve: length 0.70 mm,,
height 0.36 mm. Paratype no. 5756, a left valve: length
0.70 mm., height 0.36 mm. All paratypes are from the Shubuta

c¢lay member at locality 8.
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Comparisons. - This species resembles Cytherella pustulosa

Keilj, 1957, but differs in its lack of knob-like processes
which form the concentric ornamentation pattern of that

species,

Occurrence. - Occurs in the Shubuta clay memoer at localities
5 and 6; very rarely in the Pachuta mar] member at locality 5.
Cytherella purdyi n. sp.
Pl1. I., figs. 9-14
Dilagnosis. - Carapace smooth. Anterior evenly rounded;

posterior obliquely truncate. Right valve overlaps the left

valve strongly around all margins,

Description. - Carapace elongate-subovate in side view, Dor-
sal margin slightly arched; ventral margin convex, Anterior
margin evenly rounded; posterior margin obliquely truncate
between rounded postero-dorsal and postero-ventral margins,
Greatest height slightly anterior to center; greatest thick-
ness at the posterior, Right valve strongly overlaps the
left valve around all margins with the strongest overlap along
the dorsal and ventral margins. In dorsal view the valves are
wedge-shaped with a slight concavity near the center.

On the inside, the valves are moderately shallow with an
elongate depression near the posterior end. Muscle scar pat-
tern consists of several elongate scars in pinnate arrange-

ment near the center of the valves. Forms interpreted as
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females are less elongate, with less concavity in the center

of the valves when viewed dorsally.

Dimensions. - Holotype no. 5757, a male carapace from the
Shubuta clay member at locality 6: length G.84 mm,, height
0.51 mm., thickness 0,39 mm, Paratype no. 5758, a female
carapace: length 0.80 mm,, height 0.51 mm., thickness O.39
mm, Paratype no. 5759, a female carapace:' length 0,81 mm.,

height 0.51 mm. All paratypes are from the Shubuta clay

member at locality 5.

Comparisons. - This species somewhat resembles Cytherella

sylverinica Howe and Law, 1936, from the Vicksburg (0ligo-

cene) Byram marl near Sylverina, Mississippi. The dorsal
and ventral margins of the above described specles, however,

are more strongly arched than C sylverinica, and also, the

right valve does not overlap the left valve as strongly as

in the latter.

Occurrence, - Occurs in the Pachuta marl member at locali-
ties 3 and 6; Shubuta clay member at localities 5 and &; and
Yazoo clay formation lower facies at locality 12.
Cytherella rogersi n. sp.
P1., II, figs. 1-3
Diagnosis. - Carapace smooth. Dorsal and ventral margins

arched forming a peak near the center of each margin with

the dorsal peak the stronger. Anterior margin evenly rounded;
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posterior margin obliquely truncate.

Description. - Carapace elongate-subovate in side view.
Dorsal and ventral margins arched forming a strong peak near
the center of each margin with the dorsal peak the stronger.
Anterior margin evenly rounded; posterior margin obliquely
truncate between rounded postero-dorsal and postero-ventral
margins. Right valve overlaps the left valve along the dor-
sal and ventral margins., Greatest height at the center;
greatest thickness near the posterior in the females, and
slightly posterior to center in the males. Surface of the
carapace smooth throughout.

On the inside, the valves are shallow with two subcircu-
lar depressions at the posterior end. Muscle scars consist
of eighteen to twenty elongate scars arranged in a pinnate
pattern near the center of the valves. Forms considered as
males are thinner in dorsal view with the greatest thickness
Just posterior to center., In the females the greatest thick-

ness 1s at the posterior end.

Dimensions. - Holotype no. 5760, a female carapace from the
lower facies of the Yazoo clay formation at locality 13:
length 0.76 mm., height O.47 mm. Paratype no. 5761, a male
carapace from the same locality: 1length 0.73 mm,, height
0.43 mm,

Comparisons, - Thils species slightly resembles Cytherella
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moremanl Alexander, 1929, from the Navarro group (Cretaceous)
of Texas, but differs in that the dorsal slope or C moremani
is much steeper. Also, the ventral margin 1s more evenly

convex in C moremani than in C rogersi.

Occurrence, - Thils species occurs in the Moodys Branch for-
mation at localities 8, 15, and 16; the Pachuta marl member
at localities 3 and 6; the Yazoo clay formation lower facies
at localities 12, 13, 17, 19, and 20; and the Yazoo clay
formation upper facies at localities 11 and 14,

Cytherella sr, Howe and Chambers, 1935
Pl. II., figs. 4, 5

Cytherella sp., Howe and Chambers, 1935, La. Dept. Cons. Geol.
Bull. 5, p. 6, pl. 4, rigs. 17, 18; pl. 5, figs. 11, 12.

Cytherella Sp. Howe and Chambers, in Bergquist, 1942, Miss.
Geol. Surv. Bull., 49, p. 105, pl. 11, fig. 1.

Cytherella sp. Howe and Chambers, in van den Bold, 1946,

Utrecht gﬁIVersity, J. H. DeBussy, Amsterdam, p. 60, pl.
2, fig. 4.

Diagnosis. - Carapace smooth, Dorsal and ventral margins
subparallel; anterior and posterior margins evenly rounded.

Wedge-shaped in dorsal view,

Description. - Carapace elongate-subovate in side view.

Dorsal and ventral margins straight to concave and subpar-
allel., Anterior and posterior margins evenly rounded. Great-
est thickness at the posterior. Right valve overlaps the

left valve along the dorsal, ventral, and anterior margins.
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Surface smooth.
On the inside, the valves are shallow and smooth.
Muscle scar pattern consists of several elongate scars in

pinnate arrangement near the center of the valves. Dimor-

phism not determined.

Dimensions, - Hypotype no. 5762 from the North Creek clay
member at locality 2; length 0,66 mm., height 0.37 mm.

Comparisons, - A comparison of the above described specimen

with the specimens figured by Howe and Chambers 1935 sug-

gests that they are the same species,

Occurrence. - Occurs in the North Creek clay member at
localities 1, 2, 4, 7, and 9; rarely in the Pachuta marl
member at locality 3; and in the Yazoo clay formation lower

facies at locality 20,

Remarks. - Specific classification of the foregoing de-
scribed form is not attempted because of the lack of iden-
tifylng features. There are several forms described in the
literature which are similar and difficult to distinguish

from the above specimen.

Genus CYTHERELLOIDEA Alexander, 1929

Type Species Cytherella williamsoni Jones, 1847

Cytherelloidea montgomeryensis Howe, 1934
P1. II., figs. 6-10
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Cytherelloidea montgomeryensis Howe, 1934, Jour. Paleontol-
ogy, vol. 3, pp. 3I-32.

Cytherelloidea montgomeryensis Howe, in Howe and Chambers,
1935,4La Dept. Cons. Geol. Bull. 5, pp. 7, 8, pl. 5,
fig. 4.

Cytherelloidea montgomeryensis Howe, in Sexton, 1951, Jour.
Paleontology, vol. 25, p. 808, pl 115, rfig. 21.

Diagnosis., - Posterior elevated and subtruncate. A low
rounded marginal rim encircles the periphery of the valves
except at the posterior. Surface ornamentated by a ridge
which begins slightly above the middle of the raised pos-
terior, loops obliquely around a subcentral pit, and inter-
sects the dorsal margin near center, Another ridge near
the ventral margin extends from the elevated posterior to

the anterior region.

Description. - Carapace elongate-subovate in side view,

Dorsal margin straight to slightly concave in the right

valve, concave in the left valve. Ventral margin concave,
Anterior margin evenly rounded; posterior margin subtruncate,
A low rounded marginal rim encircles the dorsal, ventral,

and anterior margins. A deep subcentral pit extends toward
the dorsal margin, thence gradually narrows as it continues
Just below the dorsal rim to the postero-dorsal margin. A
rounded ridge starts just above the middle of the elevated
posterior border, turns obliquely downward to the center of
the valve, curves around the subcentral pit, and emerges at

the dorsal margin at a point slightly posterior to center.
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A ventral ridge extends longitudinally across the valves
from the posterior border to a point near the anterior
margin. The valve surface is otherwise smooth.

On the inside, the valves are shallow with two oval-
shaped depressions at the posterior end and a rounded sinus
in the subcentral area. Muscle scars consist of several
scars in pinnate arrangement on the sinus. Hingement con-
sists of a projecting dorsal flange in the left valve which
fits a_corresponding groove of the right valve. 4 flange
of the right valve overlaps the dorsal concave portion of
the left valve., Males are flat, smaller than the females,
and, in the males, the marginal rim encircles the entire
periphery of the valves. In addition, the ventral ridge

does not intersect the posterior border as in the females,

Dimensions. - Hypotype no. 5763, a female right valve from
the Cocoa sand member at locality 1: length 0.61 mm.,
height 0.37 mm, Hypotype no. 5764, a female left valve
from the same locality: length 0.57 mm., height 0,31 mm,
Hypotype no. 5765, a male right valve from the same local-
ity: 1length 0.58 mm., height 0.34 mm. Hypotype no. 5766,
a male left valve from the Cocoa sand member at locality 1:
length 0,54 mm., height 0.31 mm. Hypotype no. 5767, a
female right valve from the Pachuta marl member at locality

3: length 0.64 mm,, height 0.38 mm.

Comparisons, - The hypotypes were compared with the holo-
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type and appear to be the same species,

Occurrence, - Occurs in the Cocoa sand member at localities
1 and 6; Pachuta marl member at locality 6; the Moodys
Branch formation at localities 8, 15, and 16; the North
Creek clay member at localities 2, 4, 9, and 10; the lower
facles of the Yazoo clay formation at locality 18; and very
rarely in the Shubuta clay member at locality 3.

Cytherelloidea ouachitensis Howe, 1934
Pl., II., figs. 11-13

Cytherelloidea ouachitensis Howe, 1934, Jour.

Paleontology,
vol, 6, pp. 32-330

Cytherelloidea ouachitensis Howe, in Howe and Chambers,
1935, Ta. Dept. Cons. Geol. Bull. 5, pp. 8-9, pl. 5,
fig. 3.

Cytherelloidea ouachitensis Howe, 1n Sexton, 1951, Jour.
Paleontology, vol. 25, p. 808, pl. 115, fig. 20.

Cytherelloidea danvillensis Howe, 1934, Jour. Paleontology,
vol. 8, p. 31.

Cytherelloidea danvillensis Howe, in Howe and Chambers,

1935, La. Dept. Cons. Geol. Bull. 5, pp. 6, 7, pl. 5,
figs. 5,

Cytherelloidea danvillensis Howe, 1in Bergquist, 1942, Miss.
Geol, Surv. Bull, 9, p. 105, pl. 11, fig, 2.

Cytherelloidea danvillensis Howe, in Sexton, 1951, Jour.
Paleontology, vol. 25, p. 808, pl. 115, fig. 20.

Diagnosis. - Posterior region elevated with a steep slope
to the posterior margin. A low rim encircles all margins
except the posterior. Surface sculptured with a subcentral

plt which is nearly enclosed by a rounded ridge with a
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branch of the ridge eXxtending to the posterior border. A

ridge near the ventral margin extends from the posterior to
the anterior region. Males are flat with a rim around the
entire periphery. They also possess two concentric ridges,

convex ventrally, on the surface of the valves,

Description. - Carapace elongate-subovate in side view.
Dorsal margin straight in the right valve; slightly concave
in the left valve. Ventral margin straight and parallel to
the dorsal margin. Anterior and posterior margins evenly
rounded with the posterior region elevated producing a
steep slope to the posterior border. A low rounded ridge
nearly encircles a deep subcentral pit with a branch of the
ridge extending to the top edge of the posterior slope. A
ventral ridge extends longitudinally across the carapace
from the posterior edge to a point near the anterior margin,
A low rounded rim encircles the dorsal, ventral, and anterior
margins, The surface of the valves is otherwise smooth.

On the inside, the valves are shallow with two sub-
circular pits at the posterior end and a rounded sinus near
center. Muscle scars consist of several scars arranged
plnnately on the sinus. Hingement consists of a small
projecting dorsal flange of the left valve which filts a
corresponding groove of the right valve. A small flange of
the right valve overlaps the dorsal concave portion of the

left valve, Males are smaller, flat, without the elevated
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posterior as in the females. In the male the upper surface
ridge simply extends around the subcentral pit without

branching, and the lower ridge is somewhat concentric with

the upper,

Dimensions. - Hypotype no, 5768, a female right valve:
length 0,68 mm., height 0.40 mm. Hypotype no 5769, a female
left valve: 1length 0,67 mm., height 0,38 mm. Hypotype no.
5770, a male right valve: length 0.50 mm., height 0.36 mm.
All hypotypes are from the upper facles of the VYazoo clay
formation at locality 14,

Comparisons. - Comparison of the hypotypes with the holo-
type 1ndicates that the foregoing described forms should be

assigned to the species Cytherelloidea ouachitensis,.

Occurrence. - Occurs rarely in the Moodys Branch formation
at locality 15; lower facies of the Yazoo clay rormation at
localities 12, 17, and 19; upper facies, Yazoo clay forma-

tion at locality 14; and Shubuta clay member at localities

5 and 6,

Remarks. - The male valve of the above described species

was formerly described as Cytherelloidea danvillensis by

Dr. Henry Howe, 1934, As a result of a review of his older
works he discovered this synonomy and drew it to the atten-

tion of the present writer.
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Suborder PODOCOPA Sars, 1866
Family CYPRIDIDAE Baird, 1850
"
Subfamily PONTOCYPRIDINAE G. W, Muller, 1894
Genus ARGILLOECIA Sars, 1866
Type Species Argilloecia cylindrica Sars, 1866
Argllloecia yazooensis n. sp.
Pl. II, figs. 14-19
Diagnosis. - Carapace small, subsiliquose, and smooth.
Right valve overlaps the left valve strongly along the mid-

ventral margin. Dorsal margin arched, Posterior Subacute;

subovate in end view.

Description. -~ Carapace small, subsiliquose in side view;
subovate in end view. Dorsal margin arched; ventral margin
slightly concave to straight. Anterior margin obliquely
rounded and slightly upturned at the antero-dorsal margin,
Posterior margin narrow, subacute., Right valve overlaps
the left valve strongly along the mid-ventral margin and
slightly along the dorsal and posterior margins. (Greatest
thickness at the middle. Surface of the carapace smooth,
translucent to transparent.

On the inside, the valves are moderately deep with
broad vestibules. Radial pore canals numerous and paired
at the anterior end. The line of concrescence forms a large
U at the anterior. Muscle scars small and difficult to

determine but appear to consist of a group of three or more
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scars in a vertical row with two scars anterior to them.
Hingement of the valves consists of a dorsal bar in the lerft

valve which fits a corresponding groove in the right valve,

Dimorphism not determined.

Dimensions. - Holotype no. 5771, a complete carapace from
the upper Shubuta clay member at locality 6: 1iength 0.48
mm., helght 0.23 mm., thickness 0.18 mm. Paratype no.
5772, a right valve: length 0.46 mm., height 0.21 mm,.
Paratype no. 5773, a left valve: length 0,46 mm., height
0.19 mm. Paratype no. 5774, a right valve: length 0.47
mm., height 0.23 mm. All paratypes are from the upper
Shubuta clay member at locality 6.

Comparisons. - This species is similar to Argilloecia

subcylindrica Alexander, 1934, from the Midway (Eocene) of

Texas but differs in that the dorsal margin of the above
described form is more strongly arched. The carapace 1is

also more ovate in end view than A. subcylindrica, It also

differs from A, hiwanneensis Howe and Law, 1937, from the

Red Bluff (Oligocene) in that the dorsal margin is more

strongly arched and the posterior vestibule is less pro-

nounced,

Occurrence. - OQOccurs in the North Creek clay member at
localities 4, 7, and 9; in the Pachuta marl member at

locality 3; Shubuta clay member at locality 6; and the lower
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facies of the Yazoo clay formation at localities 12 and 13,

1
Subfamily CYPRIDINAE G. W, Muller, 1894
Genus AGLAIOCYPRIS Sylvester-Bradley, 1947
Type Species Aglaia pulchella Brady, 18683
Aglaiocypris northcreekensis n. sSp.
P1. II, figs., 20-25

Diagnosis. - Carapace elongate, subsiliquose, and smooth,
Dorsal margin smoothly arched; ventral margin concave. An-
terior slightly upturned at the antero-dorsal margin. Pos-

terior end subacute. On the inside, the valves possess broad

deep vestibules,

Description. - Carapace elongate, subsiliquose in side view,
Dorsal margin smoothly arched; ventral margin concave. An-
terior margin obliquely rounded with a slight upturn in the
antero-dorsal part., Posterior end subacute, Surface of the
valves smooth., Left valve overlaps the right valve around
all margins with the strongest overlap at the dorsal and mid-
ventral margins,

On the inside, the valves are moderately deep with
broad deep vestibules. Radial pore canals few, short, and
occasionally paired. The line of concresence lies near the
outer margin. Muscle scar pattern consists of a vertical
row of four small scars with two scars posterior to them.

Hingement of the right valve consists of a small projecting
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Flange near the anterior cardinal angle and a bar below the
dorsal margin. Hingement of the left valve consists of a
small projecting flange at the anterior cardinal angle which
overlaps the right valve flange; and there is a groove below
the dorsal margin. Dimorphism not determined with certainty.

The wider more compressed forms may be males.,.

Dimensions. - Holotype no. 5775, a complete carapace from
the North Creek clay member at locality 4: 1length 0.84 mm, ,
helght 0.30 mm. Paratype no. 5776, a wide (male?) form:
length 0.64 mm., height 0.29 mm. Paratype no. 5777, a right
valve: length 0.60 mm., height 0.26 mm. Paratype no. 5778,
a left valve: length 0.53 mm., height 0.26 mm. Paratype no.
5779, a left valve: 1length 0.64 mm., height 0.29 mm. All

paratypes are from the North Creek clay member from locality

L,

Comparisons. - This species bears some resemblance to

Aglalocypris enigmatica Keij, 1957, from the Lutetien of

France, It differs in the shape of the dorsal margin and
also in having an upturned antero-dorsal margin which is not

present in A. enigmatica,

Occurrence, - Occurs in the North Creek clay member at

localities 1, 2, 4, 7, and 9.

Genus PARACYPRIS Sars, 1866

Type Species Paracypris polita Sars, 1866
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Paracypris franquesi Howe and Chambers, 1935
Pl1. III., figs., 1-4

Paracyprls franquesi Howe and Chambers, 1935, La. Dept. Cons,
Geol., Bull. 5, pp. 10-11, pl. 3, fig. 13; pl. 4, figs. 15,
19. ’

Paracypris franguesi Howe and Chambers, in Bergquist, 1942,
Miss. Geol. Surv. Bull. 49, p. 105, pl. 11, fig. &4.

Paracypris franquesi Howe and Chambers, in van den Bold,
1986, Utrecht University, J. H. DeBussy, Amsterdam, p. 96,
pl. 1, fig. 16.

Diagnosls., - The angular peak at the anterior cardinal
angle and the long acute posterior end are the most diag-

nostic features.

Description. - Carapace elongate-subpyriform in side view.
Anterior margin broadly and obliquely rounded; posterior
long and pointed. Dorsal margin arched with an angular peak
at the anterior cardinal angle; ventral margin concave,
Surface of the carapace smooth. Left valve overlaps the
right valve around all margins except at the anterior.

On the inside, the valves are moderately deep with
broad deep vestibules, Radial pore canals few and occasion-
ally branched. The line of concrescence lies near the outer
margin at the anterior and posterior extremities. Muscle
scar pattern consists of a vertical row of four oval-shaped
scars with two scars slightly posterior to them. Hingement
of the valves consists of a short flange at the anterior

cardinal angle of the left valve which fits a corresponding
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short groove of the right valve, Dimorphism not determined.

Dimensions. - Hypotype no. 5780, a complete carapace from
the North Creek clay member at locality 2: 1length 0.99 mm.,
height 0.39 mm. Hypotype no. 5781, a right valve: length
1.01 mm., height 0.36 mm. Hypotype no. 5782, a left valve:
length 0.99 mm., height 0.39 mm. Hypotype no. 5783, a right
valve: length 0.96 mm., height 0.36 mm. All hypotypes are

from the North Creek clay member at locality 2,

Comparisons., - Comparison of the foregoing described forms

with the holotype indicates that they are the same species.

Occurrence, - Occurs in the North Creek clay member at
localities 1, 2, 4, 9, and 10; Moodys Branch formation at
localities 15 and 16; rarely in the Cocoa sand member at
locality 6; and the lower facies of the Yazoo clay formation

at localities 12, 13, 18, and 19.

Family BAIRDIIDAE, Sars, 1888
Subfamily BAIRDIINAE Sars, 1923
Genus BAIRDIA McCoy, 1844
Type Species Bairdia curta McCoy, 1844

Bairdia hiwanneensis Howe and Law, 1936
P1. ITI., figs. 5-7

Bairdia hiwanneensis Howe and Law, 1936, La. Dept. Cons., Geol.
Bull. 7, p. 27, pl. 2, fig. 9; pl. 3, fig. 1.



_97_

Diagnosis. - Carapace smooth with symmetrically arched dor-
sal margin., Anterior margin obliquely rounded; posterior
margin subacuminate., Left valve overlaps the right valve
along the dorsal and ventral margins with the strongest over-

lap at venter.

Description. - Carapace ovate in side view. Dorsal margin
symmetrically arched with the highest point at center. Ven-
tral margin gently convex. Anterior margin obliquely rounded;
posterior margin subacuminate. Surface of the carapace
smooth. Left valve overlaps the right valve along the dor-
sal and ventral margins with the strongest overlap at the
ventral margin. In dorsal view valves are thickest at the
center and taper symmetrically toward the anterior and pos-
terior ends,

On the inside, the valves are deep with broad marginal
areas. Radial pore canals few, and widely spaced. The 1line
of concrescence lies approximately midway between the outer
and inner margins at the anterior and posterior margins and
near the inner margin at the ventral margin, Muscle scars
consist of seven or eight scars arranged irregularly in a
subcircular pattern near the center of the valves. Hinge-
ment consists of a straight bar in the mid-dorsal part of
the right valve which fits a corresponding groove in the

left valve. Dimorphism not determined,

Dimensions. - Hypotype no. 5784, a complete carapace from
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the Shubuta clay member at locality 6: length 0.90 mm, ,
height 0.57 mm.

Comparisons. - Comparison with the holotype indicates that

the ostracode just described is Bairdia hiwanneensis.

Occurrence, - Occurs in the Pachuta marl member at locality

3: and the Shubuta clay member at localities 2 and §

- .

Bairdia woodwardensis Howe and Law, 193€
Pl, III., figs. 8, 9

Bairdia woodwardensis Howe and Law, 1936, La. Dept. Cons.
GedgT'BulIZ (, p. 28, pl., 2, figs, 11, 12; pl. 3, figs.
T, O. .

Diagnosis. - Carapace subglobular and smooth, Dorsal mar-
gin strongly arched; ventral margin slightly convex., Ante-

rior margin obliquely rounded; posterior margin subacuminate,.

Description. - Carapace subglobular in side view, Dorsal
margin strongly arched; ventral margin slightly convex.
Anterior margin obliquely rounded and denticulate in the
ventral part. Posterior margin subacuminate and denticu-
late along the postero-ventral part, In dorsal view the
valves are thickest at the center and taper symmetrically
toward the anterior and posterior ends. ILeft valve over-
laps the right valve along the dorsal and ventral margins,
On the inside, the valves are deep with broad marginal

areas, Radial pore canals few and widely spaced. The line
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of concrescence lies well between the inner and outer mar-
gins at the anterior and posterior margins, but lies near
the inner margin along the ventral margin, Muscle scars
consist of eight or more irregularly arranged oval-shaped
scars in a subcircular cluster near the center of the
valves. Hingement consists of a straight bar at the mid-
dorsal part of the right valve which fits a corresponding

groove of the left valve, Dimorphism not determined.

Dimensions. - Hypotype no. 5785, a left valve from the
Shubuta cliay member at locality &: length C.99 mm., nheight
0.56 mm. Hypotype no. 5736, a right valve from the same

locality: 1length 0.97 mm., nheight 0.57 mm.

Comparisons. - The foregoing described forms deviate
slightly from the holotype in that the overlap of the left
valve over the right is not quite as strong at the dorsal

margin as in the holotype.

Occurrence. - Occurs in the Pachuta marl member at locality
33 Shubuta clay member at localities 2 and 5.
Genus BAIRDOPPILATA Coryell, Sample, and Jennings, 1935
Type Species Bairdoppilata martyni Coryell, Sample,

and Jennings, 1935

Bairdoppilata sp,
Pl1. III., figs, 10-12

Description. - Carapace heavy, subtriangular in side view,
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Dorsal margin strongly arched with the highest point at
center, Anterior margin obliquely rounded; posterior sub-
acute, Surface smooth.

On the inside, the valves are deep with broad marginal
areas. The line of concrescence lies near the inner margin
except at the anterior where it lies well between the inner
and outer margins, Muscle scars consist of nine or ten oval-

shaped scars arranged irregularly in a subcircular cliuster

near tne center of the valves, Hingement zonsist

]
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or & dor-

sal bar of the right valve which fits a correspon
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groove

(o]
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the left valve, There is also a Taxodont row o

')

cusps at
the cardinal angle of the right valve which ©its a z2orres-

ponding row of sockets of the left valve,

'.J

Dimensions. - Figured specimen no, 5787, a left valve from

j—t
1)
r

v

the Moodys Branch formation at locality 8: gth 1,03 mm,,
height 0.66 mm. Figured specimen no. 5788, a right valve

from the same locality: length 0,99 mm., height 0.50 mm.

Occurrence, - Found only in the Moodys Branch formation at

localities 8 and 15.

Remarks, - This species can be distinguished from others
described in the literature by the long acute posterior end
which has the tip just above the ventral margin, Complete
description as a species cannot be made, however, because

only a few single valves were found.
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Genus BYTHOCYPRIS Brady, 1880

Type Species Bythocypris reniformis Brady, 1880

Bythocypris (?) gibsonensis Howe and Chambers, 1935

Pl. IIT., figs. 13-15

Bythocypris (?) gibsonensis Howe and Chambers,
Dept. Cons. Geol, Bull. 5, pp. 9, 10, pi. 3,
ol. 4, fig, 3.

—s e

Bythocypris (?) gibsonensis Howe znd Chambers,
Law, 1930, La, Dept. Cons. Geol. Bull. 7, b.
figs., 34-37.

Bythocypris (?) gibsonensis Howe and Chambers,
1942, Miss, Geol. Surv. Bull, &4 105,

Chambers,

D.

Bythocypris (?) gibsonensis Howe and
1946, Jour. Paleontology, vol. 20,
La-e,

pl.

935,
ic
ig.

Y -4

in Howe and
26, pl. 1,

in Rergquisct,
11, fig. 3.

in Swain,

o. 375, pl. 54, rfigs.

Bythocypris cf, gibsonensis (Howe and Chambers) in van den
Bold, 1946, Utrecht University, J. H. DeBussy, imsterdam,

p. 68, pl. 1, fig. 13.

Bythocypris (?) glbsonensis Howe and Chambers,
1951, Fla. Geol. Surv, Bull. 38, p. 190, »ol.
10-130

Bythocypris (?) gibsonensis Howe and Chambers,
and Vvalentine, 1958, Micropaleontology, vol.
ol. 1, figs. 3a-c; text fig. 2.

Diagnosis, - Carapace sutreniform and smooth.

gin arched with a small peak at the mid-dorsum of the

valve; ventral margin concave,

n Puri,
fics,

2 -0

Marignos
4, p. 305,

Dorsal mar-

lef't

Left valve overlaps the

right valve along the dorsal and ventral margins.

Description. - Carapace elongate,

subreniform in side view.

Dorsal margin strongly arched with a small peak at the mid-

dorsum; ventral margin concave.

Anterior margin evenly
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rounded; posterior margin narrow and subacute. Surface of
the valves smooth. Left valve overlaps the right valve
along the dorsal and ventral margins.

On the inside, the valves are deep with broad vesti-
bules., Radial pore canals moderately numerous, short, and
straight at the anterior margin, few and widely spaced,
and, in some cases, branched, at the posterior margin., The

line of concrescence lies near the outer margin at the
anterior and posterior extremities, Muscle scars consist
of ten to twelve round scars arranged in a subcircular
cluster near the center of the valves. Hingement of the

valves consists of a small flange at the mid-dorsal part o

F

the right valve which fits beneath a dorsal projection of
the left valve. A dorsal projection of the left valve over-
laps the right valve along the dorsal and postal slopes,

Dimorphism not determined,

Dimensions. - Hypotype no. 5789, a complete carapace from
the Pachuta marl member at locality 3: length 0.97 mm.,
height 0.50 mm., thickness 0.41 mm. Hypotype no. 5790, a
right valve: length 0.97 mm., height O.44 mm, Hypotype
no. 5791, a left valve: length 0.97 mm., height 0.46 mm.
A1l hypotypes are from the Pachuta marl member at locality

3.

Comparisons, - The foregoing described forms are slightly

larger than the holotype but appear to be the same Species,
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Occurrence, - Found in the Moodys Branch formation at
localities 8, 15, and 16; North Creek clay member at local-
ities 1, 7, and 9; Pachuta marl member at localities 3 and
O; Shubuta clay member at localities 5 and 6; Yazoo clay
formation lower facles at localities 12, 13, and 18; and

the Yazoo clay formation upper facies at locality 11.

Remarks. - The representatives of this specles are larger
in the Pachuta and Shubuta members than in the underlying
Moodys Branch formation and in the lower and upper facies

the Yazoo clay formation.

Yy

o

Superfamily CYTHERACEA Ulrich and Bassler, 1923
Family BRACHYCYTHERIDAE Puri, 1953
Genus ALATACYTHERE Murray and Hussey, 1942 (emended)
Type Speciles Cythereis (Pterygocythereis ?) alexanderi
Howe and Law, 1936
(not Cythereis alexanderi Morrow, 1934)
Alatacythere ivani Howe, 1951
Pl., IV., figs, 1-3

Cythereis (Pterygocythereis ?) alexanderi Howe and Law,

1930, La. Dept. Cons, Geol, Bull. 7, op. L2, 43, pl. 4,
fig. 23; pl. 5, f£ig. 5.

Alatacythere alexanderi Murray and Hussey, 1942, Jour.

pPaleontology, vol, 16, pp. 164-166, 168, 171, pl. 27,
figs. 10, 11; text figs. 1, 2, 10,

P~

Pterygocythereis ? alexanderi Stephenson, 1946, in part,

Jour. Paleontology, vol. 20, p. 306.

Alatacythere ivani Howe, 1951, Jour. Paleontology, vol, 25,

p. 530.



(S UV,

]uﬂ

-104-

Pterygocythereis ivani (Howe) in Hill, 1954, Jour. Paleon-
tology, vol, 28, pp. 814-815, pi. 98, fig. 4a; pl. 97,
figs. Y4a-b; pl. 99, figs. 3a-e,

Diagnosis, ~ Carapace large and smooth. Dorsal margin
straight with wide blade-like spines. Anterior margin broad-
1y and evenly rounded, compressed, with two rows of £lat
spines., A long blade-like ala projects from near the ventral

margin,

Description. - Carapace large, oblong-quadrate in side view,
Dorsal margin straight with a row of thin ©blade-like spines,
Ventral margin sinuate and mostly obscured by a strong pro-
Jecting ala, Anterior margin broadly and evenly rounded with
a marginal rim which is fringed with two rows of flattened
spines, Posterior margin evenly rounded, compressed, with
four to six strong round splnes. Greatest height at the an-
terior cardinal angle, Surface of the carapace smooth, trans-
parent, with a long blade-1like zala projecting from near the
ventral margin, A few widely spaced normal pore canals are
visible,

On the inside, the valves are shallow with broad marginal
areas. Radial pore canals few, straight, and occur singly, or
in bundles of two or more, widely spaced. The line of con-
crescence coincides with the inner margin throughout. Selvage
strong. Muscle scar pattern consists of a vertical row of
four oval-shaped scars with a small U-shaped scar anterior to

them, Hinge of the right valve consists of a small, rounded,
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slightly elevated, anterior tooth and a deep postjacent sock-
et connected by a groove to a small, crenulated vosterior
tooth. Hinge of the left valve consists of an an anterior
socket and a rounded postjacent tooth connected by a sharp
bar to a crenulated posterior socket. Dimorphism not deter-
mined,

Dimensions, - Hypotype no. 5792, a right valve from the
Pachuta marl member at locality 3: 1length ©.96 mm., height

.50 mm. Hypotype no. 5793, a left valve from the same io-

cality: length 0.96 mm., height 0.51 mm,

Comparisons. - The hypotypes were compared with the holo-

type and found o be essentially identical,

Occurrence, - Occurs in the Pachu:a marl member at locality
3; Shubuta clay member at locality 6; and rarely in the

Moodys Branch formation at localities 3, 15, and 13.

Genus BRACHYCYTHERE Alexander, 1933
Type Species Cythere sphenoides Reuss, 1854

Brachycythere mississippiensis (Meyer), 1837
Pl. IV., figs. 4-6

Cythere mississippiensis Meyer, 1837, Senckenberg., Naturf,

Gesell Bereicht.

Diagnosis. - Carapace large and inflated; surface coarsely
reticulated on the inflated portion. Ventral alae composed
of a carinate ridge which branches into two ridges across

the centro-ventral slope of the valves. The upper ridge
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terminates with a blunt spine, Two smaller ridges, subpar-

alel to the others, are below.

Description. - Carapace large, inflated, elongate-ovate in
side view, Dorsail margin slightly arched and sinuate; ven-
tral margin sinuate to siightly convex. Anterior margin
broadly and obliquely rounded with a troad rim which is den-
ticulate in the ventral part. Posterior margin straight in
the dorsal half, and rounded in the ventral half with three
or four large round spines. Surface of the carapace coarsely
retlculated in the central inflated area; smootn near the an-
terior and posterior ends. Normal pore canals are visible in
the smooth areas, Ventral alae consists of a carinate ridge
which branches into two subparallel ridges, convex ventrally,
across the centro-ventral slope of the valves. The upper
ridge terminates with a blunt spine, and both ridges termin-
ate approximately one-third the distance from the posterior
end., Two smaller ridges, subparalilel to the two larger dor-
sal ridges, appear below them.

On the inside, the valves are deep with broad marginal
areas. Radial pore canals numerous, sometimes branched, and
occur singly or in oundles of two or more, Muscle scar pat-
tern consists of three oval-shaped scars in a slightliy arcu-

ate row on the posterior edge of the muscle pit with two

'.h

scars just above, and one scar adjacent and just anterior to
the middle scar of the vertical row. There is a large heart-
shaped scar anterior to the main group. Hinge of the right

valve consists of a slightly crenulated, elongate anterior



- 107-’

tooth and a postjacent socket connected by a groove to a
crenulated, elongate posterior tooth. Hinge of the lef:
valve consists of a deep anterior socket and a rounded
postjacent tooth connected by a bar to a crenulated, elongate
posterior socket. Above the bar there is a wide deep groove,

Males are more elongate than females.

Dimensions. - Hypotype no. 5794, a male left valve from the
Mocodys Branch formation at locality 15: length 1.2C mm,,
height 0.61 mm. Hypotype no. 5795, a male right valve from

the same locality: length 1.14 mm., height C.5&% mm.

Comparisons. - This species resembles Brachycythere martini

Murray and Hussey, 1942, but differs in carapace outline and
the dorsal margin is less strongly arched. The alae on the

centro-ventral slope also differ in the two species.

Occurrence. - Occurs in the Moodys Branch formation a:t lo-
calities 8 and 15; the Cocoa sand member at localities 1 and

6; and the Pachuta marl member at locality 9.

Brachycythere russelli Howe and Lea, 1936
Pl1, IV., figs. 7-9

Brachycythere watervalleyensis Howe and Chambers,
part) La. Dept. Cons. Geol. Bull, 5, pl. 3, rig. 4.

Brachycythere russelli Howe and Lea, in Howe and Law, 1936,
La. Dept. Cons. Geol. Bull. 7, pp. 41, 42, pl. 2, figs.
30, 31; pl. 3, figs. 23-25,

Brachcythere russelli Howe and Lea, in Murray and Hussey,
1942, Jour. Paleontology, vol. 16, p. 178, pl. 28, figs.
1, 4, 5, 8; text fig. 1, figs. 19-2k4; text fig. 2, fig. 1.

Brachycythere russelli Howe and Lea, in Stephenson, 1946,
Jour. Paleontology, vol. 20, pp. 333-334, pl. 44, rig. 22;
pl. 45, fig. 19.
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Brachcythere russelli Howe and Lea, in van den Bold, 1944,

Utrecht University, J. H. DeBussy, Amsterdam, pp. 107,
108, pl., 8, rig. 8.

Brachcythere russelli Howe and Lea, in Hill, 1954, Jour.
Paleontology, vol. 28, p. 812, pl. 97, fig. la-b.

Digmocythere russelli (Howe and Lea) Mandelstam, 1958, in
Abushik, A, F,, Mandelstam, and others, Microfauna CCCP,
vol. 9; All-Union Petroleum Sci.-res. Geol. Expl. Inst.,
Leningrad (VNIGRI) Trans., n.s., No. 115.

Diagnosis., - Carapace large, inflated, and smooth. Dorsal

margin broadly arched and merges smoothly with the anterior

and posterior margins in the left valve, It 1is straight with
distinctive cardinal angles in the right valve., Ala well de-
veloped and extends across the inflated centro-ventral region

of the carapace from the anterior margin to a point approxi-

mately one-fifth the distance from the posterior.

Description. - Carapace large, inflated, elongate-ovate in
side view. Dorsal margin broadly arched in the left valve
and merges smoothly with the anterior and posterior margins,
It is straight with distinctive cardinal angles in the right
valve, Ventral margin slightly convex; anterior margin obroad-
ly and obliquely rounded, and denticulate in the ventral half,
Posterior margin evenly rounded in the left valve, 1In the
right valve it slopes in a straight line in the dorsal part,
but is rounded and denticulate in the ventral part. Greatest
height at the center. Surface of the carapace smooth, A
strong ala extends across the inflated centro-ventral area

and terminates approximately one-fifth the distance from the
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posterior end. In some cases a few short spines occur along
the posterior edge of the ala,

On the inside, the valves are deep with broad marginal
areas. Radial pore canals moderately numerous, occasionally
branched, and occur singly or in bundles of two or more, The
line of concrescence coincides with the inner margin through-
out, Selvage strong. Muscle scar pattern consists of a ver-
tical to slightly arcuate row of three oval-shaped scars with
two small scars slightly above them., One scar is Just ante-
rior to the middle scar of the vertical row. A large heart-
shaped scar is anterior to the main group. Hinge of the
right valve consists of a blunt, crenulated anterior tooth
and a deep, round postjacent socket connected by a crenu-
lated groove to an elongate, crenulated posterior tooth.
Hinge of the left valve consists of a deep, crenulated an-
terior socket and a high, rounded postjacent tooth connected
by a bar to a crenulated posterior socket. Above the bar

there is a deep, wide groove. Males are more elongate than

females,

Dimensions, - Hypotype no. 57S7, a female left valve from
the Shubuta clay member at locality 6: length 1.27 mm.,
height 0.79 mm. Hypotype no. 5796, a female right valve
from the same locality: length 1.24 mm., height O0.70 mm.

Comparisons., - The hypotypes illustrated are larger than

the cotypes but appear to be the same species.

-
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Occurrence, - OQOccurs in the Moodys Branch formation at lo-
calities 8, 15, and 16; Pachuta marl member at localities 3
and 6; Shubuta clay member at localities 3, 5, and S; the
Cocoa sand member at locality 1; and rarely in the lower
facies of the Yazoo clay formation at locality 12; and the

upper facles of the Yazoo clay formation at locality 14,

Remarks. - The individuals belonging to this species are
larger in the Pachuta and Shubuta members than in the lower

horizons.

Brachcythere watervalleyensis Howe and Chambers, 1935
Pl. IV., figs, 10-13

Brachycythere watervalleyensis Howe and Chambers, 1935, La.
Dept. Cons. Geol, Bull. 5, pp. 46, L7, pl. 3, figs.1, 2,
3, 5, 6 (not fig. 4); pi. 4L, fig, 1; pi1., &, rig. 7.

Brachycythere watervalleyensis Howe and Chambers, in Berg-

quist, 1942,  Miss. Geol. Surv. Bull. 49, p. 109, pil. 11,
figs., 21, 22.

Brachycythere watervalleyensis Howe and Chambers, in Murray
and Hussey, 1942, Jour. Paleontology, vol. 16, p. 179,
pl. 28, figs. 2, 3; text fig, 2, figs. 5, 6,

Diagnosis., - Carapace smooth to faintly reticulate,. Anterior
margin broadly and obliquely rounded; posterior straight and
slopes steeply in the dorsal part, rounded with a few short
spines in the ventral part. A well developed ala extends
across the inflated centro-ventral region of the valves and
terminates with a short blunt Spine approximately one-third

the distance from the posterior margin,
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Description., - Carapace inflated, elongate-ovate in side
view, Dorsal margin slightly arched to sinuate in the lerft
valve, and straight in the right valve, Ventral margin
straight to slightly convex, Anterior margin broadly and
obliquely rounded with a broad rim which bears several den-
ticles in the ventral half. Posterior margin straight and
sloping in the dorsal half; obliquely rounded with three or
four spines in the ventral half., Greatest height at the
anterior cardinal angle, Surface of the carapace smooth ex-
cept for a few delicate reticulations in the central inflated
area. Several widely scattered normal pore canals are visi-
ble. A well developed ala extends across the centro-ventraj
inflated area and terminates with a short blunt spine about
one-third the distance from the posterior margin,

On the inside, the valves are deep with broad marginal
areas. Radial pore canals moderately numerous at the ante-
rior margin, few at the posterilor, They are sometimes
branched, and occur singly or in bundles of two or more. The
line of concrescence coincides with the inner margin through-
out. Selvage strong. Muscle scar arrangement obscure,

Hinge of the right valve consists of a small, crenulated
cusp at the anterior and a round postjacent socket connected
by a crenulated groove to a crenulated cusp at the posterior,
Hinge of the left valve consists of a slightly crenulated
anterior socket and a small, round postjacent tooth con-

nected by a bar to a large, crenulated socket at the posterior,
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There is q wide depressed area between the bar and the dor-

sal margin. Dimorphism not determined.

Dimensions., - Hypotype no. 5800, a left valve from the North
Creek clay member at locality 2: length 0.81 mm., height
0.47 mm. Hypotype no. 5799, a right valve from the same lo-
cality: length 0.70 mm., height 0.36 mm. Hypotype no. 5798,
a whole carapace from the lower facies of the vazoo clay

formation at locality 18: 1length 0.81 mm., height C.46 mm.,
thickness 0.47 mm,

Comparisons, - This specles differs from Brachycythere

russelli Howe and Lea, in its smaller size and in the ter-

minal spine of the ala.

Occurrence, - This specles occurs at all the stratigraphic
horizons and at all localities of the Jackson group in Mis-
Sisslppi except the upper Shubuta clay member at locality 6

and the upper facies of the Yazoo clay formation at locali-

ties 11 and 14,

Genus PTERYGOCYTHERE Hill, 1954
Type Species Cypridina alata Bosquet, 1847

Pterygocythere murrayi H111, 1954
Pl, IV., figs. 14-18

Alatacythere alata (Bosquet) in part, in Murray and Hussey,
1942, Jour. Paleontology, vol. 16, g. 171, pl. 27, figs.
13, 16, 18; text fig, 1, figs. 11-18,
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Brachycythere alata (Bosquet) in part, in Stephenson, 1946,
Jour, Paleontology, vol, 20, p. 332, pl. 4&4, figs. 12, 13,
2k, 25; pl. 45, fig. 26.

Pterygocythere murrayi Hill, 1954, Jour. Paleontology, vol.
26, pp. 822, 823, pl. 100, figs. 5a-c.

Diagnosis. - Carapace large and pellucid. Dorsal margin
gently arched and merges smoothly with the obliquely rounded
anterior margin. Posterior margin subtruncate with three or
four large spines in the ventral half. A well developed ala
projects from the centro-ventral region of the valves and

bears a long spine at its apex,

Description. - Carapace large, elongate-ovate in side view.
Dorsal margin gently arched; ventral margin sinuate. Ante-
rior margin broadly and obliquely rounded and merges smoothly
wilth the dorsal margin. It is also compressed with a weak
marginal rim, A delicate carina extends around approximately
the lower three-fifths of the margin. Posterior margin sub-
truncate with three to four large round spines in the ventral
part. Greatest height at the anterior cardinal angle. Sur-
face of the carapace smooth, pellucid, with a few normal
pore canals visible. A strong ala projects from the centro-
ventral area of the carapace with a long sharp spine at its
apex. A small, flat subtriangular spine is also present on
the posterior inward swing of the ala.

On the inside, the valves are deep with broad marginal

areas. Radlal pore canals are moderately numerous, in some
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cases bifurcating, and occur singly or in bundles of two or
more. The line of concrescence coincides with the inner mar-
gin throughout. Selvage strong. Muscle scar pattern con-
sists of a vertical row of three oval-shaped scars with one
scar Just above them., Another scar is slightly anterior to
the middle écar of the vertical row. Anterior to the main
group there 1is a large heart-shaped scar with a smaller scar
below. Above the main group there 1is another scar in the
vieinlty of the eye region. Hinge of the right valve con-
sists of an elongate, stepped, crenulated anterior tooth

and a small, round postjacent socket connected by a slightly
crenulated groove to an elongate, crenulated posterior cusp.
Hinge of the left valve consists of an anterior socket and a
rounded postjacent tooth connected by a bar to an elongate,
crenulated posterior socket. Above the bar there is a wide

deep groove. Dimorphism not determined.

Dimensions. - Hypotype no. 5804, a complete carapace from
the Shubuta clay member at locaiity 6: length 1,10 mm.,
height 0.60 mm., thickness (between tips of the alae) 0.84
mm. Hypotype no. 5801, a right valve: length 1.09 mm, ,
height 0.54 mm. Hypotype no. 5802, a left valve: length

1.10 mm., height 0.59 mm,

Comparisons. - The hypotypes deviate from the holotype
slightly in that the small subtriangular spine on the poste-

rior inward swing of the ala is more weakly developed in the
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Occurrence, - Occurs in the Pachuta marl member at locality

3; and Shubuta clay member at locality 6.

Genus ABSONOCYTHEROPTERON Puri, 1957
Type Species Absonocytheropteron carinata Puri, 1957

Absonocytheropteron carinata, Puri, 1957
Pl. Vo 3 f‘igs. 1-3

Absonocytheropteron carinata Puri, 1957, Fla. Geol. Surv.
Bull. 38, pp. 204-205, pl. 14, figs. 9-12; pl., 15, rigs.
g-12.

Diagnosis, - Dorsal margin straight; ventral margin par-
tially obscured by a well developed ala across the centro-
ventral region of the carapace. There are six or seven
large foramina along the rim of the ala. Surface ornamen-
tation consists of a pattern of two sets of concentric
ridges. One set of five ridges 1s convex toward the ante-
rior, and another set of seven ridges is concave toward the

posterior cardinal angle.

Description. - Carapace elongate-ovate in side view. Dor-
sal margin straight to slightly arched; ventral margin
slightly sinuate and partially obscured by a well developed
ala across the centro-ventral region. Anterior margin ob-
liquely rounded; posterior margin compressed with the dorsal

half slightly concave, and the ventral half rounded, Great-
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est height at the anterior cardinal angle. In dorsal view
the carapace 1s subovate and the left valve overlaps the
right valve at a point Jjust anterior to the eye tubercles.
Surface of the carapace ornamented oy two sets of concentric
ridges. There 1s an antero-ventral set of five ridges which
1s convex toward the anterior margin, and a postero-dorsal
set of seven ridges which 1s concave toward the posterior
cardinal angle. Along the rim of the ala there are six or
seven large foramina which alternate with rounded pillars.
On the inside, the valves are deep with moderately
broad marginal areas. Radial pore canals few, straight, and
widely spaced. The line of concrescence coincides with the
inner margin throughout. Muscle scars consist of a vertical
row of four, elongate, irregularl& shaped scars with two
round scars, obliquely arranged, anterior to the upper two
Scars of the vertical group. There is another subtriangular
pattern of three or four round scars Just above the main
group in the direction of the anterior cardinal angle. Hinge
of the right valve consists of a high, rounded anterior
tooth and a deep, round post jacent socket connected by a
slightly crenulated groove to an elongate posterior tooth.

Hinge of the left valve complementary. Dimorphism not de-

termined,

Dimensions., - Hypotype no. 5805, a complete carapace from

the Moodys Branch formation at locality 8: length 0.71 mm.,
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height 0.40 mm., thickness 0.40 mm. Hypotype no. 5806, a
right valve: length 0.73 mm., height 0.41 mm. Hypotype no.
5807, a left valve: length 0,73 mm., height O.41 mm, All

hypotypes are from the same locality.

Comparisons., - No comparison with the holotype has been
made, but comparison with hypotypes in the Jackson group
collection of Dr. Henry V. Howe, Louisiana State Unlversity,

indicate the identity of species.

Occurrence. - First described by Puri from the Crystal
River formation of the Ocala group in Florida. Occurs in
the Moodys Branch formation at localities 8 and 15; and the
Cocoa sand member at localities 1 and 6.

Absonocytheropteron watervalleyensis Krutak,* 196C
P1. V., figs, 4-11

Absonocytheropteron watervalleyensis Krutak, * 1960, "Jackson

Eocene Ostracoda from the Cocoa Sand of Alabama," MS
Thesis (unpubl.), Louisiana State University.
Diagnosis. - Carapace inflated, subpyriform, and smooth. A
weakly developed ala extends across the inflated centro-
ventral region. Hingement holamphidont. Normal pore canals
on the inflated portion of the valves are aligned sub-

parallel to the ala.

Description, - Carapace inflated in the centro-ventral

area; subpyriform in side view. Dorsal margin straight and
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slopes toward the posterior. Ventral margin slightly con-
vex and partially obscured by the convexity of the valves
in the centro-ventral region. Anterior margin broadly and
obliquely rounded; posterior margin narrow and produced
into a small caudal process., Left valve overlaps the right
valve at the anterior and posterior cardinal angles. Great-
est height at the anterior cardinal angle; greatest thick-
ness slightly posterior to center. Surface of the carapace
smooth to slightly reticulate with a weakly developed ala
across the centro-ventral region. Normal pore canals are
visible on the inflated portion of the carapace and are
aligned subparallel to the ala.

On the inside, the valves are deep with moderately
broad marginal areas. Radial pore canals moderately numer-
ous, short, and straight at the anterior margin, few and
wldely spaced at the posterior margin. The line of czon-
crescence lles between the inner and ocuter margins at the
anterior and posterior extremities and lies very near the
inner margin along the ventral margin, Muscle scar pattern
consists of three oval-shaped scars in a vertical row with
one scar Jjust above and another scar Jjust anterior to the
middle scar of the row, There is a small cluster of two or
three scars anterior to the main group. Hinge of the right
valve consists of a large, round anterior tooth and a deep,
triangular postjacent socket connected by a wide groove to

a somewhat flat, dorsally recurved, posterior tooth. Hinge
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of the left valve complementary., Males are more elongate

than females,

Dimensions. - Hypotype no. 5808, a male carapace from the
North Creek clay member at locality 1: 1length 0.77 mm.,
height 0.39 mm., thickness 0.39 mm. Hypotype no. 5809, a
male right valve from the North Creek clay member at local-
ity 1: 1length 0.77 mm., height 0.38 mm. Hypotype no. 5810,

a female carapace from the North Creek clay member at local-

.1ty 1: 1length 0.69 mm., height ©.39 mm. Hypotype no. 5811,

a female right valve from the Cocoa sand member at locality
l1: 1length 0.70 mm., height 0.39 mm. Hypotype no. 5812, a
female left valve from the Cocoa sand member at locality 1:

length 0.70 mm., height 0.40 mm.

Occurrence, - OQOccurs in the North Creek clay member at

locality 1; Cocoa sand member at localities 1 and 3.

*¥Remarks., - The identity of the foregoing species was es-
tablished by comparison with topotypes provided the writer
by Mr. Paul Krutak. The same is true for other species at-
tributed to Krutak which are subsequently described and
figured by the writer in this paper. Mr., Krutak's thesis

has recently been submitted for publication.

Family BYTHOCYTHERIDAE Sars, 1926
Genus MONOCERATINA Roth, 1928

Type Species Monoceratina ventrale Roth, 1928



-120-

Monoceratina alexanderi Howe and Chambers, 1935
Pl. V., figs. 12, 13

Monoceratina alexanderi Howe and Chambers, 1935, La. Dept.
Cons. Geol. Bull. 5, p. 21, pl. 3, fig. 19; pl. 4, rig. 21.

Monoceratina alexanderi Howe and Chambers, in Blake, 1950,
Jour. Paleontology, vol. 24, p, 183, pl. 29, rig. 7

Diagnosis. - Surface sculptured with a large ventral pro-

Jection from which four ridges radiate. Two ridges are de-
flected toward the anterior, and two toward the posterior,

The anterior and dorsal margins are paralleled oy a nigh

thin ridge which turns downward near the postero-dorsal mar-

gin,

Description. - Carapace elongate in side view., Dorsal and
ventral margins stralght and paralilel. Anterior margin ob-
liquely rounded; posterior margin obliquely truncate. Sur-
face of the carapace strongly sculptured by a large ventral
projection containing four raised ridges. Two ridges are
deflected toward the anterior region and two toward the pos-
terior. A high thin ridge parallels the anterior and dorsal
margins and turns downward near the postero-dorsal margin,
Another ridge forms a triangular-shaped enclosure in the
anterior region. A median Sulcus begins at the base of the
projection and extends to the dorsal margin.

On the inside, the valves are shallow with broad margin-
al areas, Musculature and other features obscured by poor

preservation. Dimorphism not determined,
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Dimensions. - Hypotype no. 5813, a left valve from the
Moodys Branch formation at locality 15: length 0.63 mm.,
height 0.30 mm.

Comparison. - The foregoing specimen 1s essentially iden-

tical to the holotype.

Occurrence. - QOccurs rarely in the upper marl of the Moodys

Branch formation at locality 15; and the Pachuta marl member

at localities 3 and &.

Monoceratina sp. A.

Pl, V., figs. 14-156
Diagnosis. - Carapace eélongate-subovate in outline. Sur-
face smooth except for a rew wildely scattered pits. 4 strong
ala, tipped with a spine, projects from the centro-ventral
region of the valve. There is a small subcircular pit near
the anterior inward swing of the ala., Internal features ob-

scure,

Dimensions. - Figured specimen no. 5814, from the Pachuta
marl member at locality 3; length O.74 mm, , height 0.40 mm,

The other figured specimens are too fragmented for measure-

ment.,

Occurrence, - OQOccurs in the Pachuta marl member at locali-

ties 3 and 6; and Shubuta clay member at locality 6.

Remarks, - This species appears to be distinctive and is
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probably new. Because of its rare occurrence, however, and
the fact that no complete right valves were found, a2 new

Species cannot be described,

Monoceratina sp. B.
Pl, V., figs. 18, 19

Remarks. - Only one carapace of this specles was found in

the lower facies of the Vazoo clay formation at locaiity 13.

It 1s similar to M. williamsi Stephenson, 1G46, from the

“ea

Weches formation (Claiborne) of Texas, but the two loves of
the inflated centro-ventral region of the figured specimen

are more nearly equal than in M. williamsi,

Dimensions. - Figured specimen no. 5815, a complete cara-

pace: length 0.54 mm., height 0.31 mm.

Family LEGUMINOCYHERIDAE n. fam.
Genus ACUTICYTHEREIS Edwards, 1944
Type Species Acuticythereis laevissima Edwards, 1gu44

Acutlcythereis cocoaensis Krutak, 1930
Pl. VI. K} figs. 1-5

Acuticythereis cocoaensis Krutak, 1960, "Jackson Eocene
Ostracoda from the Cocoa Sand of Alabama," MS Thesis (un-
publ.), Louisiana State University.

Diagnosis. - Carapace smooth with a few pits widely scatter-
ed over the surface. Dorsal margin straight; ventral margin

slightly sinuate. Anterior margin obliquely rounded; poste-
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rior margin concave in the dorsal part, obliguely rounded

in the ventral part,

Description. - Carapace elongate-subovate in side view.
Dorsal margin straight; ventral margin slightly sinuate,
Both margins converge slightly toward the posterior. Ante-
rior margin broadly and obliquely rounded; vosterior margin
straight in the dorsal part and obliquely rounded in the
ventral part., It is flattened behind a slight swelling in
the postero-ventral .region. Surface of the zarapace smooth
and polished with a few widely scattered pits.

On the inside, the valves are deep with broad marginal
arezs, Radizl pore canals are moderately numerous, straight,
and closely spaced. The line of concrescence nearly coin-
cides with the inner margin at the ventral and posterior
margins but swings outward to a point near the outer margin
at the anterior extremity. Muscle scar pattern consists or
a vertical row of four oval-shaped scars with two round scars
anterior to them. There are also two small round scars Jjust
above the main group, and another scar is located approxi-
mately midway between the main group and the ventral margin.
Hinge of the right valve consists of a high, rounded ante-
rior tooth and a deep postjacent socket connected by a
groove to a rounded posterior tooth. Hinge of the left
valve complementary. Males are slightly more elongate than

females and less inflated in the postero-ventral region.
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Dimensions. - Hypotype no. 5817, a female right valve from
the Cocoa sand member at locality 1: length 0.73 mm.,
height 0.34 mm. Hypotype no. 5818, a female right valve:
length 0.71 mm., height G.33 mm. Hypotype no. 5819, a fe-
male left valve: length 0.77 mm., height 0.3% mm. Hypotype
no. 5820, a male right valve: length 0.73 mm,, height 0.30

mm, All hypotypes are from the Cocoa sand member at local-

ity 1.

Comparlsons, - This species resembles A. laevissima Edwards,

from the Duplin marl of North Carolina, In A. cocoaensis,

however, the dorsal margin is straight; it is well arched

in A. laevissima,

Occurrence, - Found only in the Cocoa sand member at local-

ities 1 and 5.

Genus BASSLERITES Howe, 1937

Type Species Basslerites miocenica Howe, 1935

Basslerites sr,
Pl, V., figs. 19, 20

Only one valve was found in the Moodys Branch formation

at locality 15. It is figured for reference,

Dimensions. - Figured specimen no. 5816, a right valve:

length 0.74 mm., height 0.37 mm.
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Family CYTHERETTIDAE Triebel, 1952
Genus CYTHERETTA Muller, 1894
Type Species Cytheretta subradiosa (Roemer), 1938

Cytheretta alexanderi Howe and Chambers, 1935
Pl. VI., figs. b—ll

Cytheretta alexanderi Howe and Chambers, 1935, La. Dept.

Cons. Geol. Bull.” 5, pp. 45, 48, pl. 5, figs. 17-21; pl.
5, figs. 27-28.

Dt.

Cythereis (?) catahoulana Howe and Pyeatt, 1935, La. D
Cons. Geol, Bull. 5, pp. 25, 26, pl, 3, 71z, 7; ci. =,
figs. 25, 26.

@D

Cytherels (?) catahoulana var, pyeatti Howe and Chamters,
1935, La. DeDbt. Cons. Geol. Buli. 5, pp. 25, 27, ¢l. 3,
figs. 20, 21, .

st, 1942,
20.

Cytheretta alexanderi Howe and Chambers, in Berggui
Miss. Geol. Surv, Bull. 49, p. 109, pl. 11, fig.

Cytheretta alexanderi Howe and Chamobers, in Blake, 1950,
Jour. Paleontology, vol, 24, p., 177, pl. 30, figs. 1-3.

Cytheretta alexanderi Howe and Chambers, in Puri, 1952, Jour
Paleontology, vol. 26, pp. 208, 209, pl. 39, ¢ S
Diagnosis. - Carapace heavy, with ocliquely rounded anterior
margin and obliquely rounded, upturned posterior margin,
Ornamentation consists of rounded longitudinal ridges and
pitted furrows which converge near the posterior end. In-

ternal characteristics normal for the genus,

Description. - Carapace heavy, elongate-ovate in side view,.
Dorsal margin sinuate. Ventral margin convex in the left
valve, sinuate in the right valve. Anterior margin broadly

and obliquely rounded; posterior margin concave and upturned
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in the dorsal part, obliquely rounded and denticulate in
the ventral part. TILeft valve overlaps the right valve at
the ventral margin and cardinal angles, Surface of the
carapace ornamented by numerous rounded horizontal ridges
which tend to converge at the posterior. There are several
coarse plts aligned in the furrows between the ridges.

On the inside, the valves are deep with very broad
marginal areas. At the anterior there is a large S-shaped
inner margin which is characteristic for the genus, Radial
pore canals numerous, long, and wavy. The line of con-
crescence colncides with the inner margin throughout. Seil-
vage strong. Muscle scars consist of a vertical row of four
oval-shaped scars with two scars anterior to them. Hinge o?
the right valve consists of a massive, blunt anterior tooth
and an elongate post jacent socket tapering to a narrow groove
which connects it to a large, subovate posterior tooth,
Hinge of the left valve consists of a large, deep socket
and a rounded postjacent tooth connected oy the projecting
edge of the dorsal margin to a deep, oval-shaped, posterior
socket. The forms which are identified as males are more

elongate than the females,

Dimensions. - Hypotype no. 5822, a complete carapace from
the Moodys Branch formation at locality 15: length 1.00 mm.,
height 0.53 mm., thickness 0.49 mm, Hypotype no. 5824, a

left valve: length 0.97 mm., height 0.53 mm, Hypotype no.
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5823, a left valve molt; length 0.84 mm,, height 0.43 mm,
Hypotype no. 5821, a right valve of a young molt: length
0.76 mm., height 0.36 mm.

Comparisons., - The adult hypotypes are essentially identi-

cal to the holotype of the species,

Occurrence. - OQOccurs at all stratigraphic levels in the
Jackson group in Mississippi except the Shubuta clay member;

it 1s found rarely in the Pachuta marl member,

Family CYTHERIDEIDAE Sars, 1925
Genus CLITHROCYTHERIDEA Stephenson, 1938
Type Speciles Cytheridea ? garretti Howe and Chambers, 1935

Clithrocytheridea caldwellensis (Howe and Chambers), 1935
Pl., VI., figs., 13-14

Cytheridea (2) caldwellensis Howe and Chambers, 1935, La.
Dept, Cons. Geol., Bull. 5, p. 11, pl. 1, fig. 7; pl. 2,
figs. 4-06,

Cytheridea (Clithrocytheridea) caldwellensis (Howe and

Chambers), iIn Stepnenson, 1937, Jour. Paleontology, vol.
11, p. 154, pl. 26, fig. 13.

Clithrocytheridea caldwellensis (Hdwe and Chambers), in

Stephenson, 1946, Jour. Paleontology, vol. 20, p. 237,
pl. 42, rig, 13.

Clithrocytheridea caldwellensis (Howe and Chambers), in

Blake, 1950, Jour. paleontology, vol. 24, p. 175, pl. 29,
fig. 12.

Diagnosis, - Dorsal margin has small peak at the anterior

cardinal angle. Surface sculptured by two, low, rounded,
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longitudinal ridges which extend toward the posterior from
a low, flat swelling near the anterior end. The subcentral
ridge expands into a low flat raised area In the postero-
dorsal region. The ventral ridge parallels the ventral mar-
gin. Anterior margin obliquely rounded; posterior margin

slopes steeply between broadly rounded postero-dorsal and

acute postero-ventral margins.

Descriptions. - Carapace elongate, subtrapezoidal in out-
line. Dorsal margin slightly concave behind a small peak
at the anterior cardinail angle; ventral margin slightly
sinuate. Anterior margin obliquely rounded with a raised
rim. Posterior margin straight in the middie part. Tt
slopes steeply between a broadly rounded postero-dorsal
margin and an acute postero-ventral margin, Surface sculp-
tured by two ridges which begin near the anterior end as a
low flat swelling and extend to the posterior third of the
carapace. The subcentral ridge eéxpands into a flat swelling
in the postero-dorsal region. The ventral ridge parallels
the ventral margin, A smaller vertical ridge extends down-
ward from the postero-dorsal margin to approximately the
middle of the posterior end,.

On the inside, the valves are moderately deep with
broad marginal areas. Radial pore canals numerous, straight,
and occasionally occur in bundles of two, three, or more.

The line of concrescence coincides with the inrer margin ex-
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cept for a slight outward deviation at the anterior ex-
tremity. Muscle scar pattern consists of a vertical row of
four oval-shaped scars with a small scar anterior to them.
There 1s a large scar still farther anterior to the main
group. Hingement of the right valve consists of an elon-
gate, ralsed crenulated cusp at each cardinal angle con-
nected by a crenulated groove. Hingement of the left valve
conslsts of corresponding crenulated sockets connected by a

crenulated bar, Selvage strong. Males are more elongate

than females.

Dimenslons. - Hypotype no. 5826, a male right valve from
the Moodys Branch formation at locality 15: length 0.71
mm., height O.34 mm. Hypotype no. 5827, a female left valve

from the same locality: length 0,69 mm., height 0.35 mm.

Comparisons. - The hypotypes are identical to the nolotype

except for slightly'larger size,

Occurrence, - QOccurs in the Moodys Branch formation at
localities 8, 15, and 16; North Creek clay member at local-
ities 2, 4, and 7; Cocoa sand member at localities 1 and o;

and rarely in the Pachuta marl member at localities 3 and 6.

Remarks., - The specimens of this species are larger in the

Moodys Branch formation than in other stratigraphic levels
of the Jackson group.
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Clithrocytheridea garretti (Howe and Chambers), 1935
Pl. VI., figs, 12, 15-17

Cytheridea (?) garretti Howe and Chambers, 1935, La. Dept.

Cons. Geol, Bull. 5, p. 14, pl, 1, figs, 4, 5; pl. 2,
figs. 11, 12; pl. 6, figs. 10, 11.

Cytheridea (Clithrocytheridea) garretti (Howe and Chambers),
in Stephenson, 1936, Jour. Paleontology, vol. 10, p. 702,
pl. 94, figs. 5, 6, 10; text figs. 1 l,0,p.

Cytheridea (Clithrocytheridea) garretti (Howe and Chambers),
in Stephenson, 1942, Jour. Paleontology, vol. 16, p. 110,
pl. 18, fig. 1.

Clithrocytheridea garretti (Howe and Chambersz, in Stephen-
son, 19&%, Jour. Paleontology, vol. 18, p, 4lg, pl. 76,
fig, 1.

Clithrocytheridea garretti (Howe and Chambers), in Stephen-
son, 1940, Jour. Paleontology, vol. 20, p. 327, pl. 42,
fig, 18,

-

Clithrocytheridea garretti (Howe and Chambers), in Blake,
1950, Jour, Paleontology, vol. 24, p. 175, pl. 29, rigs.
9-11.

Diagnosis, ~ Anterior margin obliquely rounded; posterior
margin straight and slopes steeply between rounded postero-
dorsal and postero-ventral margins, Surface covered with

large pits of various sizes which tend to align longitudi-

nally near the ventral margin,

Description. - Carapace elongate, subtrapezoidal in side

view, Dorsal margin slightly concave behind a rounded an-
terior cardinal angle. Ventral margin straight in the left
valve, gently concave in the right valve. Anterior margin
obliquely rounded with minute denticulations at the antero-

ventral margin. Posterior margin straight in the middle and
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slopes steeply between rounded postero-dorsal and postero-
ventral margins, Surface of the carapace covered by coarse
pits of various sizes and shapes. Near the ventral margin
the pits tend to align longitudinally. Numerous normal pore
canals are aligned along the rows of pits.

On the inside, the valves are deep with broad marginal
areas, Radlal pore canals numerous and closely spaced. The
line of concrescence coincides with the inner margin except
for a slight deviation outward at the anterior. Muscle scars
consist of a vertical row of four large scars with a small
scar just anterior to them. There is a large scar farther
anterior to the main group. Hingement of the right valve
conslists of a raised crenulated cusp at each cardinal angile
connected by a narrow, depressed crenulated groove. The
edge of the dorsal margin is sinuously inrolled above the
groove. 1In the left valve there are corresponding crenu-
lated sockets connected by an elevated crenulated bar. Be-
tween the bar and the dorsal margin there is a faintly in-
cised line. Selvage strong. Males are more elongate than

females but otherwise possess the same features.

Dimensions. - Hypotype no. 5828, a male right valve:
length 0.83 mm., height 0.39 mm. Hypotype no. 5829, a male
left valve: Ilength 0.86 mm., height 0,41 mm., Hypotype no.
5830, a female left valve; length 0.71 mm., height 0.40 mm.

All hypotypes are from the Cocoa sand member at locality 1.
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Comparisons., - The hypotypes deviate slightly from the holo-
type by having some minute denticulations along the antero-
ventral margin but otherwise appear to be essentially the

sSame,

Occurrence. - Found in the Moodys Branch formation at lo-
calities 8, 15, and 16; North Creek clay member at locali-
ties 2, 7, and 10; Cocoa sand member at localities 1 and 0;

and rarely in the Pachuta marl member at localities 3 and 9.

Remarks. - The specimens of this specles are much larger
In the Moodys Branch formation than in the higher strati-
graphic levels of the Jackson group.

Clithrocytheridea grigsbyi (Howe and Chambers), 1935
Pl, VII., figs. 1-3

Cytheridea grigsbyi Howe and Chambers, 1935, La. Dept. Cons.
Geol. Bull. 5, p. 15, pl. 1, figs. 2, 3. :

Cytheridea (Clithrocytheridea) (2 grigsbyi (Howe and
Chambers), In van den Bold, 194%, Utrecht University,
J. H. DeBussy, Amsterdam, p. 80, pl. 7, rig. 15.

Clithrocytheridea grigsbyi (Howe and Chambers), in Blake,
1950, Jour. Paleontology, vol. 24, p. 175, pl. 29, figs,.
13-15.

Diagnosis. - Surface of the carapace covered with numerous
tiny pits. Normal pore canals widely scattered over most
of the surface. They are numerous and aligned in parallel

longitudinal rows near the ventral margin,

Description. - Carapace elongate-subtriangular in side view.
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Dorsal margin arched with a small peak slightly anterior to
center. Ventral margin straight to slightly sinuate, An-
terior margin broadly and obliquely rounded; posterior mar-
gin narrow with sharply rounded postero-ventral part, Sur-
face of the valves covered with numerous tiny pits. Normal
pore canals are scattered irregularly over the carapace,
They are numerous and aligned in parallel longitudinal rows
near the ventral margin,

On the inside, the valves are deep with broad marginal
areas. Radlal pore canals numerous at the posterior and
anterior margins and occur in bundles of two or more, closely
spaced. The line of concrescence coincides with the inner
margin except at the anterior where it deviates outward
slightly. Muscle scar pattern consists of a vertical row
of four oval-shaped scars with a small scar anterior to them.
There 1s a larger scar anterior to the main group. Hinge of
the right valve consists of an elongate crenulated cusp at
each cardinal angle connected by a wide, slightly depressed,
crenulated groove. Hinge of the left valve consists of cor-
responding crenulated sockets connected by a raised crenu-
lated bar. The bar is separated from the edge of the dorsal
margin by a groove, Males are more elongate than females,
and in the females, the posterior is more nearly equal to
the anterior. Young forms in both males and females are

triangular in outline.
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Dimensions. - Hypotype no. 5831, a male right valve: length
0.80 mm., height O.43 mm. Hypotype no. 5832, a female left
valve: length 0.80 mm. height 0.43 mm. Hypotype no. 5833,
a young form: Ilength 0.71 mm., height 0.40 mm. All hypo-

types are from the Cocoa sand member at locality 1,

Comparisons. - The hypotypes are nearly identical to the
type species. Stephenson 1936, 1937, described three vari-
etles of the above species which are'very closely related to

the type. He distinguishes Cytheridea (Clithrocytheridea)

grigsbyi var, Jjacksonensis by arrangement of the surface pits

on the latter, Cytheridea (Clithrocytheridea) grigsbyi var.

chickasawhayana he distinguishes by the smaller and much more

closely spaced pits, and Cytheridea (Clithrocytheridea)

grigsbyi var. vicksburgensis is distinguished by having a

less pronounced depression between the hinge and the dorsal

margin than appears in the Type.

Occurrence., - Occurs in the Moodys Branch formation at lo-
calities 8 and 15; North Creek clay member at localities 1,
2, 4, 9, and 10; Cocoa sand member at localities 1 and &;
rare in the Pachuta marl member at locality 3; and in the

lower facies of the Yazoo clay formation at localities 12

and 18.

Remarks. - Although this species is larger in the Moodys

Branch formation the individuals are more numerous in the
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overlying North Creek clay member.

Clithrocytheridea shubutensis (Stephenson), 1937
Pl, VII., figs. 4-7

Cytheridea (Clithrocytheridea) shubutensis Stephenson, 1937,
Jour. Paleontology, vol, 11, p. 150, pl. 26, fig. 1.

Diagnosis, - Carapace subreniform with large coarse pits on
the surface., Dorsal margin arched; ventral margin concave.

Highest at anterior cardinal angle.

Description., - Carapace subreniform is side view with the
greatest height at the anterior cardinal angle. In dorsal
view, it is thickest in the middle. Dorsal margin slightly
arched; ventral margin concave., Anterior margin broadly and
obliquely rounded; posterior margin slopes steeply to the
rounded postero-ventral angle. Surface of the valves cover-
ed by coarse deep pits,

On the inside, the valves are moderately deep with
moderately broad marginal areas. Radial pore canals numer-
ous, straight, and sometimes occur in bundles of two or more,
The line of concrescence coincides with the inner margin
throughout. Muscle scars consist of a vertical row of Ffour
scars with two scars anterior to them. Hingement of the
right valve consists of an elongate crenulated cusp at each
cardinal angle connected by a depressed crenulated groove,

Above the groove the dorsal margin forms a bar. In the left

valve there are corresponding crenulated sockets connected
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by an elevated crenulated bar. The bar 1s separated from
the dorsal margin by a small incised line. Selvage strong.

Males are more elongate than females,

Dimenslons. - Hypotype no. 5834, a female lefst valve:
length 0.70 mm., height 0.36 mm. Hypotype no. 5835, a fe-
male right valve: length 0.69 mm., height 0.34 mm. Hypo-
type no. 5836, a male right valve: length 0.71 mm., height
0.33 mm. Hypotype no. 5837, a male left valve: length 0.89
mm,, height 0.31 mm.

Comparisons. - The specimens illustrated are identical to

the syntypes. Clithrocytheridea lerichei Keij, 1957, also

bears some resemblance to the species Jjust described, C.

lerichei, however, is described as having an undulating sur-

face with two inflated areas in the posterior part and a

postero-ventral depression which features are not present in

C. shubutensis,

Occurrence., - Occurs in the Moodys Branch formation at lo-
calities 8 and 15; the Cocoa sand member at localities 1 and

6; and very rarely in the North Creek clay member at locali-

ties 4 and 7.

Genus CYAMOCYTHERIDEA Oertli, 1956
Type Species Bairdia punctatella Bosquet, 1852

Cyamocytheridea chambersi (Stephenson), 1937
P1. VII., figs., 8-12
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Cytheridea (Haplocytheridea) chambersi Stephenson, 1937,
Jour, Paleontology, vol. 11, p. 147, pl. 26, fig, 2; text
figs, 13, 22,

Diagnosils., - Carapace heavy, tumid, subovate, and smooth.
Dorsal margin arched with the greatest helght slightly an-
terior to center. Anterior margin broadly rounded; posterior

margin evenly rounded and narrower than the anterior,

Description. - Carapace heavy, tumid, subovate in side view,
Greatest height slightly anterior to center, Dorsal margin
arched; ventral margin straight to slightly convex. Anterior
margin broadly rounded and wider in the left valve than in
the right. Posterior margin evenly rounded in the left
valve, narrower and obliquely rounded in the right valve,
Surface of the carapace smooth,

On the inside, the valves are deep with moderately
broad marginal areas. Radial pore canals numerous, short,
and closely_spaced. The line of concrescence lies between
the inner and the outer margins, Muscle scars consist of a
vertical row of four oval-shaped scars with two scars ante-
rior to them. Hingement of the right valve consists of an
elongate, elevated crenulated cusp at each cardinal angle
connected by the depressed crenulated dorsal edge, In the
left valve, there is an elongate, depressed crenulated
socket at each cardinal angle with a slightly elevated fur-
row of crenulations between them. This furrow lies between

a thin bar on the ventral side and the projecting edge of
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the dorsal margin above, Males are more elongate than fe-

males,

Dimensions. - Hypotype no. 5838, a female carapace: length
0.61 mm., height 0.38 mm. Hypotype no. 5839, a male cara-
pace: length 0.63 mm., height 0.36 mm. Both hypotypes are

from the North Creek clay member at locality 7.

Comparisons. - Hypotypes are essentially the same as the

syntypes. This species differs from Bairdia punctatella

Bosquet in that the anterior and posterior margins are more

nearly equal in the latter.

Occurrence, - Occurs in the Moodys Branch formation at lo-
calities 8, 15, and 16; North Creek clay member at locali-

ties 2, 4, 7, and 9; and very rarely in the Pachuta marl

member at locality &.

Remarks. - Oertll, 1956, who erected the foregoing genus,
distinguishes it from Haplocytheridea by the more oval shape
of the carapace, position of the line of concrescence, and

differences in the arrangement of the middle element of the

hingement,

Cyamocytheridea hadleyi (Stephenson), 1937
Pl., VII., figs. 13-16

Cytherideas (Haplocytheridea) hadleyi Stephenson, 1937, Jour.

Paleontology, vol, 11, p. 150, pl. 26, fig. 16.
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Diagnosis. - Carapace heavy and tumid with coarsely pitted
surface, Dorsal margin arched with the highest point
slightly anterior to center. Anterior margin broadly

rounded; posterior margin narrower and evenly rounded.

Description. - Carapace heavy, tumid, subovate in side view,
Dorsal margin arched; ventral margin straight. Anterior
margin broadly rounded in the left valve and wider than the
right valve. Posterior margin broadly rounded in the left
valve, obliquely rounded and narrow in the right valve, Sur-
face of the carapace covered by numerous coarse pits.

On the inside, the valves are deep with moderately
broad marginal areas, Radial pore canals numerous, short,
and straight., The line of concrescence lies well within the
inner and outer margins, Muscle scars consist of a vertical
row of four scars with two scars anterior to them, Hinge of
the right valve consists of an elongate, slightly elevated,
crenulated cusp at each cardinal angle connected by the de-
pressed, crenulated dorsal edge. In the left valve, there
are corresponding crenulated sockets connected by an elevat-
ed crenulated groove. The groove lies between a sharp,
thin ventral bar and the turned down dorsal edge, Selvage

strong. Males are more elongate than females.

Dimensions. - Hypotype no. 5840, a female right valve:
length 0.61 mm., height 0.33 mm. Hypotype no. 5841, a male
left valve; 1length 0.64 mm., height 0.33 mm, Hypotype no.
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5842, a male right valve: length 0.68 mm,, height 0.33 mm.
All hypotypes are from the Moodys Branch formation at local-
ity 8.

Comparisons, - This species differs from Cyamocytheridea

chambersi (Stephenson) in that the right valve is more tri-

angular in side view and the valves are also covered by

coarse pits,

Occurrence, - Found only in the Moodys Branch formation at

localities 8, 15, and 16.

Cyamocytheridea watervalleyensis (Stephenson), 1937
Pl. VII., figs. 17-20; Pl. VIII., figs. 1-3

Cytheridea (Haplocytheridea) watervalleyensis Stephenson,

1937, Jour. Paleontology, vol. II, p. 15L, pl. 26, rig. 3.

Diagnosis. - Carapace tumid, heavy, and smooth. Anterior
and posterior margins rounded., Greatest height at the cen-

ter. Numerous normal pore canals are visible on the surface.

Description. - Carapace tumid, heavy, subovate in side view.
Greatest height at center. Dorsal marglin smoothly arched;
ventral margin straight in the right valve, slightly convex
in the left valve. Anterior margin broadly and obliquely
rounded; posterior margin evenly rounded in the left valve,
narrow and obliquely rounded in the right valve. Surface

of the carapace smooth with normal pore canals evident, es-

pecially near the ventral margin.
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On the inside, the valves are deep with moderately
broad marginal areas. Radial pore canals moderately numer-
ous and occasionally paired. 1In some cases two appear to
unite at the line of concrescence. The line of concrescence
colncides with the inner margin except for a short distance
at the anterlor extremity where it swings outward approxi-
mately midway toward the outer margin, Muscle scars consist
of a vertical row of four scars with two scars, in horizon-
tal alignment, anterior to the middle scar of the vertical
row. Hinge of the right valve consists of an elongate
crenulated cusp at each cardinal angle connected by the de-
pressed crenulated dorsal edge. In the left valve, there
are corresponding crenulated sockets connected by an ele-
vated crenulated groove., The groove lies between a thin
ventral bar and the rounded dorsal edge above. Selvage

strong. Males are more elongate and less inflated at the

posterior than the females,

Dimensions. - Hypotype no. 5843, a male right valve from
the Moodys Branch formation at locality 15: 1length 0.71 mm.,
height 0.37 mm. Hypotype no. 5844, a male left valve from
the same locality: length 0,84 mm., height 0.47 mm. Hypo-
type no. 5845, a female left valve from the Cccoa sand mem-
ber at locality 1: 1length 0.70 mm,, height 0.40 mm. Hypo-
type no., 5846, a male carapace from the same locality:

length 0,67 mm., height 0,37 mm. Hypotype no. 5847, a fe-
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male carapace from the same locality: 1length 0.66 mm, ,

height 0,37 mm.,

Comparisons. - This species resembles Cyamocytheridea

devexa (Lienenklaus) 1905, but is not as symmetrically
rounded in outline; the latter is also punctate, C. water-

valleyensis also differs from Haplocytheridea bassleri

Stephenson, in being less symmetrically rounded and more

elongate,

Occurrence, - Occurs in the Moodys Branch formation act lo-
calities 8, 15, and 16; North Creek clay member at locali-
ties 1 and &; Cocoa sand member at localities 1 and 6; and

Pachuta marl member at locality 4.

Remarks. - The individuals of this specles are much larger
and better developed in the Moodys Branch formation than in
the higher stratigraphic levels of the Jackson group,

Genus HAPLOCYTHERIDEA Stephenson, 1937

Type Species Cytheridea montgomeryensis

Howe and Chambers, 1935

Haplocytheridea ehlersi (Howe and Stephenson), 1935
Pl. VIII., figs. 4, 5

Cytheridea ehlersi Howe and Stephenson, in Howe and Chambers,

1935, La. Dept. Cons. Geol., Bull. 5, p. 12, pl. 1, fig. 10;
pl. 11, figs. 16, 19, 21.

Cytheridea kellumi Howe and Stephenson, in Howe and Chambers,

1935, La, Dept. Cons. Geol. Bull. 5, p. 16, pl. 1, fig. 11;
pl. 2, figs, 13-15.
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Cytheridea (Haplocytheridea) ehlersi Howe and Stephenson,

in Stephenson, 1937, Jour. Paleontology, vol. 11, o. 150,
pl- '26, fig. 6.

Diagnosis., - Carapace subpyriform with pitted surface,
Dorsal margin gently arched; ventral margin straight to
slightly concave. Posterior margin narrow, subacute, with

two spines projecting from the end.

Description., - Carapace subpyriform in side view, Dorsal
margin gently arched; ventral margin straight to slightly
concave., Anterior margin broadly and evenly rounded with
six to eight small blunt spines in the ventral part. Poste-
rior margin narrow, subacute, with two spines prcjecting
from the extremity. Surface of the carapace covered by
numerous small pits.

On the inside, the valves are deep with moderately
broad marginal areas. Radial pore canals numerous, straight,
and occur in bundles of two or more. The line of concre-~
scence colincides with the inner margin éxcept at the ante-
rior and posterior extremities where it swings outward to
a& point approximately midway between the inner and outer
margins. Muscle scars consist of a vertical row of four-
oval-shaped scars with a large scar just anterior to them
and a smaller scar anteriof to the latter, Hinge of the
right valve consists of an elongate, thin, slightly elevated,
crenulated cusp at each cardinal angle connected by a thin

crenulated bar. Hinge of the left valve consists of corres-
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ponding crenulated sockets connected by a deep crenulated
furrow. The furrow is separated from the dorsal margin oy
a ridge and a depressed area. Selvage strong. Males are
smaller than females; and the posterior of the male is more

acute,

Dimensions. - Hypotype no. 53848, a female right valve from
the upper Shubuta clay member at locality 5: 1length 0.81
mm,, height C.41 mm. Hypotype no. 5849, a male left valve

from the same locality: length 0.71 mm., height 0.43 mm.

Comparisons. - This species resembles Cytheridea multi-

punctata Alexander, 1934, but Alexander describes C. multi-

punctata as being "widest behind the middle," whereas H.

ehlersi is widest anterior to center,

Occurrence. - Found in the Shubuta clay member at locali-

ties 5 and 9; Yazoo clay formation at localities 14 and 17.

Haplocytheridea montgomeryensis
(Howe and Chambers), 1935
Pl. VIII., figs. 6-9

Cytheridea montgomeryensis Howe and Chambers, 1935, La. Dept.

Cons. Geol. Bull. 5, p. 17, pl. 1, fig, 1; pl. 2, figs.
1-3: 7: 9; pl- 6: figs- 17‘18.

Cytheridea (Haplocytheridea) montgomeryensis (Howe and Cham-

bers) in Stephenson, 1936, Jour. Paleontology, vol. 10,
p. 700, pl., 94, rigs. 3, 4, 9; text figs. 1-g, 1-h, 1-j,
1-k.

Cytheridea (Haplocytheridea) montgomeryensis (Howe and Cham-

bers) In Stephenson, 1937, Jour. Paleontology, vol. 11,
p. 153.
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Cytheridea (Haplocytheridea) montgomeryensis (Howe and
Chambers) in Stephenson, 1942, Jour. Paleontology, vol.
16, p. 109, pl. 18, figs. 17, 18.

Cytheridea montgomeryensis (Howe and Chambers) in Bergquist,

1942, Miss. Geol. Surv. Bull, 49, p. 106, pl. 11, rig, 5

Haplocytheridea montgomeryensis (Howe and Chambers) in

Stepnenson, 1946, Jour. Paleontology, vol. 20, p. 322,
pl. 42, fig, 29,

Haplocytheridea montgomeryensis (Howe and Chambers) in

Blake, 1950, Jour. Paleontology, vol. 24, p. 178, pl. 29,
fig., 16,
Diagnosis. - Carapace subpyriform and tumid with the tumid
portion ornamented by several curvilinear rows of pits,
Anterior margin broadly rounded with several spines in <the
ventral part; posterior margin subacute with one or rtwo

spines projecting from the extremity.

Description. - Carapace tumid, subpyriform in side view,
Highest point slightly anterior to center. Dorsal margin
arched; ventral margin straight to slightly sinuate. An-
terior margin broadly rounded with several short spines in
the ventral part. Posterilor margin narrow and subacute
with one or two spines projecting from the extremity. Left
valve overlaps the right valve around all margins with the
strongest overlap along the ventral margin, The tumid por-
tion of the carapace is ornamented by a series of curvilinear
subparallel rows of pits aligned normal to the long axis of
the valves. Normal pore canals are visible in transparent

specimens.
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On the inside, the valves are deep with moderately
broad marginal areas, Radial pore canals numerous, straight,
and occasionally occur in bundles at the anterior; they are
Few at the posterior and are branched. The line of concre-
scence coincides with the inner margin except at the ante-
rior where it swings outward for a short distance toward
the outer margin. Muscle scars consist of a vertical row
of four scars with two scars, in horizontal alignment, an-
terior to them. Hingement of the right valve consists or
a slightly elevated, crenulated cusp at each cardinal angile
connected by a finely crenulated bar. The bar is separated
from the dorsal margin by a faintly incised line. Hinge orf
the left valve consists of two elongate rows of crenula-
tions at each cardinal angle connected by a crenulated
groove, Males are smaller and more acute at the posterior

than the females,

Dimensions. - Hypotype no. 5941, a female right valve from
the Moodys Branch formation at locality 15: 1length 0.75 mm.,
height O.41 mm., Hypotype no. 5942, a female left valve from
the Cocoa sand member at locality 1: length C.79 mm, ,
helght O.41 mm. Hypotype no. 5943, a male right valve from
the same locality: length 0.69 mm., height 0.39 mm, Hypo-
type no. 5944, a male right valve from the Shubuta clay

member at locality 6: length 0.67 mm., height 0.39 mm.

Comparisons. - The hypotypes are essentially identical to
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the holotype except for the specimen from the Shubuta clay
member. This specimen shows slightly stronger spines on
the ventral margin and a more promlinent pitted surface on

the inflated area,

Occurrence. - Found in all stratigraphic horizons and all
localities except locality 5; occurs rarely in the Pachuta

marl member,

Remarks., - The North Creek clay member individuals show
less pronounced pitting on the surface than the specimens

from the other horizons of the Jackson group.

Haplocytheridea ouachitensis Stephenson, 1937
Pl, VIII., figs. 10-12

Haplocytheridea ouachitensis Stephenson, 1937, Jour.

Paleontology, voI. II, p. 153, pl. 26, fig, 4, text
figs. 25, 26.

Haplocytheridea ehlersi (Howe and Stephenson) in Howe and
Chambers, 1935, (iIn part) La. Dept. Cons., Geol. Rull

o 5)
pp. 12, 13, pl. 2, fig. 19; not ol. 1, fig. 1C; pl. 2,
figs. 16, 21.
Diagnosis. - Carapace tumid with a surface which may be

smooth or ornamented by four to six vertical, curvilinear,
pltted furrows near the center of the valves, Posterior
margin subtruncate and slopes steeply between the broadly

rounded postero-dorsal and subacute postero-ventral margins.

Description, - Carapace subpyriform in outline. Dorsal

margin gently arched; ventral margin slightly convex.
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Anterior margin broadly and evenly rounded, occasionally
denticulate in the ventral half. Posterior margin sub-
truncate and slopes steeply between the broadly rounded
postero-dorsal margin and the subacute postero-ventrail
margin. Greatest height at the anterior cardinal angle.
Surface of the carapace ornamented with four to six ver-
tical, slightly pitted, curvilinear furrows near the cen-
ter, occasionally smooth. Normal pore canals numerous zand
arranged irregularly over the carapace,

On the inside, the valves are deep with moderately
broad marginal areas. Radial pore canals numerous, single,
sometimes wavy, and irregularly spaced. The line of 2on-
crescence lles approximately midway between the inner and
outer margins at the anterior. Muscle scar pattern con-
sists of four oval-shaped scars in a vertizcal row with two
scars, obliguely arranged, anterior to them, Another scar
is located approximately midway between the main group and
the ventral margin, Hinge of the right valve consists of
a crenulated dental area at each cardinal angle connected
by a crenulated bpar, Hinge of the left valve consists of
corresponding elongate, crenulated terminal sockets con-
nected by a crenulated groove which lies below the project-
ing dorsal margin, Females somewhat more elongate and more

inflated at the posterior than the males,

Dimensions. - Hypotype no. 5946, a female right valve from
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the upper facies VYazoo clay formation at locality 11:
length 0.78 mm., height O.41 mm, Hypotype no. 5947, a ‘fe-
male left valve from the same locality: length C.80 mm.,

height 0.43 mm. Hypotype no. 5945, a male left valve from
the Shubuta zlay member at locality 6: _length 0.71 mm

. 3

height 0.43 mm,

Comparisons., - This species can be distinguished from
others of the genus by the larger smooth area on the valve
surface. The curvilinear pitted area is generally confined

To the center,

Occurrence, - OQOccurs in the upper facles of the ¥azoo 2lay
formation at localities 11 and 14; and the Shubuta -1la:s
member at locality 3,

Haplocytheridea parki n. SD.

Fl, VIII., figs. 13-15

Diagnosis., - Anterior margin broadly and evenly rounded
with a rim which bears several denticies in the ventral
part. Posterior subtruncate, Surface covered with curvi-
linear rows of pitted ridges and furrows which are convex

anteriorly in the anterior region and convex posteriorly

in the posterior region.

Description. - Carapace elongate, subpyriform in side
view. Greatest height in the anterior third; greatest

thickness slightly posterior to center. Dorsal margin
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arched; ventral margin straight to slightly sinuate. Ante-
rior margin broadly and evenly rounded, rimmed with denti-
cles in the ventral part. Posterior margin subtruncate
with well rounded postero-dorsal and postero~-ventral mar-
gins. Surface of the carapace covered with pitted, curvi-
linear ridges and furrows which are vertical in the center,
convex anteriorly in the anterior region, and convex poste-
riorly in the posterior region.

On the inside, the valves are deep with moderately
broad marginal areas. Radial pore canals numerous, short,
and occur in dbundles of two or more, irregularly spaced.
The line of concrescence lies very near the inner margin
along all margins except at the anterior where 1t swings
outward for a short distance toward the outer margin,
Muscle scars consist of a vertical row of four oval-shaped
scars with three scars above, and two scars, obliguely ar-
ranged, directly anterior to the vertical row., There is
another scar near the ventral margin, Hingement of the
right valve consists of a slightly elevated, crenulated
cusp at each cardinal angle connected 0y 2 thin crenulated
bar. Hinge of the left valve consists of a large crenu-
lated socket at the anterior, a small, elongate crenulated
socket at the posterior connected by a slightly crenulated
groove, The groove lies below the projecting edge of the
dorsal margin., Selvage strong. Males smaller and less in-

flated at the posterior than females,
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Dimensions. - Holotype no. 5948, a female left valve from
the lower facies of the Yazoo clay formation at locality 20:
length 0.80 mm., height 0.46 mm. Paratype no. 5049, a rfe-
male right valve: length C.76 mm,, height O.44 mm. Para-
type no. 5950, a male right valve: length 0.74% mm., height
O.44 mm, Both paratypes are from the lower facies, Yazoo

clay formation at locality 20.

Comparisons. - This species resembles Haplocytheridea

veatchi (Howe and Garret) from the Weches (Claiborne) of
Texas, but it differs in carapace outline., 1In H. parki the
anterior and posterior margins of the female are more nearly
equal, and in dorsal view there is more taper toward the

anterior and posterior ends of the valves.

Occurrence, - Occurs in the lower facies of the Vazoo clay
formation at locality 2; Shubuta clay member at locality 35;

rarely in Pachuta marl member at locality 3.

Family PARACYTHERIDIDAE Puri, 1957
Genus PARACYTHERIDEA G. W. Muller, 1894

Type Species Cytheropteron bovettensis Seguenze, 1880

Paracytheridea belhavenensis Howe and Chambers, 1935
Pl., IX., figs. 1-3

Paracytheridea belhavenensis Howe and Chambers, 1935, La
Dept. Cons. Geol, Bull, 5, p. 18, pl. 5, fig. 9.

Paracytheridea palmerae Stephenson, 1946, Jour. Paleontol-
ogy, vol. 20, p. 317, pl. 42, fig. 14; pi. 44, fig. 19,
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Paracytheridea bastropensis Stephenson, 1947, Jour. Paleon-
tology, vol. 21, p. 579.

Paracytheridea belhavenensis Howe and Chambers, in Blake,
1952, Jour, Paleontology, vol. 24, p. 176, pl. 29, figs.

3 .

Diagnosis. - Surface sculptured by a Strong sweptback ala
which projects from the centro-ventral region. Just above
the anterior alar edge there is a ridge enclosed tubercie

from which three or four ridges extend in different direc-

tions. Remainder of the surface ornamented by small anas-

tomosing ridges or reticulations.

Description. - Carapace elongate- subtriangular in side view,
Dorsal and ventral margins straight, and converge slightly
toward the posterior. Anterior margin oroadly and evenly
rounded with a flat, delicate rim, Posteriocr produced into

a long pointed caudal brocess. A strong, subtriangular
swept-back ala, tipped with a spine, projects from the centro-
veniral region of the carapace. Just above the anterior alar
edge there is a ridge enclosed tubercle from which three or
four ridges extend in different directions. A lower anterior
ridge extends, subparallel to the alar edge, to the ventral
margin; an upper anterior ridge extends toward the anterior
cardinal angle, The lower posterior ridge extends downward

to the anterior alar edge, and in some specimens, an upper
posterior ridge extends for a short distance toward the poste-
rior cardinal angle. The remainder of the carapace is orna-
mented with small anastomosing ridges. In some specimens it

is reticulate. A wide vertical sulcus vegins just anterior
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to the apex of the ala and extends to the dorsal region.
There 1s a swelling in the postero-dorsal area.

On the inside, the valves are deep with narrow mar-
ginal areas, Radial bore canals few and widely Spaced,
Selvage strong. The line of concrescence coincides with
the inner margin throughout. Muscle scars consist of a
vertical row of four irregularly shaped scars with two scars
anterior to them. Some of the scars are frequently split
into two or more smaller scars giving considerable varia-
tion to the pattern. Hinge of the right valve consists of
a weak crenulated cusp at each'cardinal angle connected
by a crenulated groove. In the left valve, the hingement
conslsts of anterior and posterior crenulated sockets con-
nected by a minutely crenulated bar. The male valves are

more elongate than the females.

Dimensions. - Hypotype no. 5952, a female lef't valve from
the Moodys Branch fogmation at locality 15:  length 0.70 mm.,
height 0.34 mm, Hypotype no. 5953, a male left valve from
the same locality: 1length 0.71 mm,, height 0.33 mm, Hypo-
type no. 5951, a female right valve from the Moodys Branch

Tormation at locality 8; 1length 0.67 mm,, height 0.36 mm.

Comparisons. - This species is easily distinguished by its

distinctive surface ornamentation. The hypotypes were com-

pared with the holotype and appear to be the same species.
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Occurrence., - Occurs in the Moodys Branch formation at lo-

calities 8, 15, and 16; North Creek clay at localities 1, 2,

and 7; and Cocoa sand member at localities 1 and &.

Remarks. -~ The left valve on cotype slide 1133, Henry V.
Howe Collection, Louisiana State University, 1is designated
as the holotype of this speciles,

Family CYTHEROPTERONIDAE n. fam,
Genus KONAROCYTHERE Krutak, 1960

= Budaia Mehes, 1941 not
Budaia Wells, 1933

Type Species Cytheropteron bilobatum Alexander, 1929

Konarocythere spurgeonae (Howe and Chambers), 1935
Pl. IX., figs. 4-6

Eocytheropteron spurgeonae Howe and Chambers, 1935, La. Dept.

Cons. Geol. Bull, 5, pp. 20, 21, pl. 3, fig. 18; pl. 4,
fig. 2; pl. 6, figs. 12, 13.

Diagnosis. - Carapace tumid with the valves inflated strongly

in the centro-ventral region. The convex inflated portion

slightly overhangs the ventral margin., Numerous normal pore

canals are aligned in subparallel rows across the steep ven-
tral slope.

Description. - Carapace tumid, ovate in side view. Dorsal

margin broadly and symmetrically arched; ventral margin con-

vex. Anterior margin evenly rounded and merges smoothly

with the dorsal and ventral margins. Posterior margin pro-

duced into a short caudal process, Valves strongly inflated
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in the centro-ventral region with the convex portion slightly
overhanging the ventral margin. Numerous normal pore canals
are aligned in parallel rows along the steep ventral slope

of the inflated region producing a grooved effect. Surface

| of the carapace smooth except for a few pits where normal
pore canals reach the surface. Some specimens show a tend-

ency to have a few delicate reticulations in the central

region,

On the inside, the valves are deep with broad marginal
areas. Radlal pore canals few and widely spaced. The line
of concrescence coincides with the outer margin and the
outer edge of the inner lamella lies well within the sharp
outer 1lip, Muscle scars consist of a vertical row of four
oval-shaped scars with two scars anterior to them. Hinge
of the right valve consists of a slightly elevated single
row of crenulations at each cardinal angle connected by a
depressed crenulated groove. Hinge of the left valve con-
sists of a depressed double row of crenulations at each

cardinal angle connected by a slightly elevated, crenulated

bar., Males are more elongate than females, and the dorsal

margin is not as strongly arched in the males as in the fe-

: males,

Dimensions. - Hypotype no. 5955, a female left valve from

the Moodys Branch formation at locality 15; length 0.73 mm.

3

height 0.49 mm. Hypotype no. 5954, a male right valve from
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the same locality: length 0.77 mm., height 0.43 mm.

Comparisons. - This species is similar to Cytheropteron

tumlidum Alexander, 1929, but differs in carapace outline,

especlally at the anterior and posterior ends.

Occurrence. - Found in all stratigraphic levels of the
Jackson group in Mississippl except the Shubuta clay member.
It 1s very rare in the upper facies of the Yazoo clay forma-

tion at localities 11 and 14.

Remarks. - The generic name Konarocythere was proposed by
Krutak, 1960, in lieu of Budaia Mehes, 1941, because the

latter was found to be preoccupied by a coral.

Genus CYTHEROPTERON Sars, 1966
Type Species Cythere latissima Norman, 1865

Cytheropteron danvillensis Howe and Chambers, 1935
Plo IXO) fig’ 7

Cytheropteron danvillensis Howe and Chambers, 1935, La.

Dept. Cons., Geol. Bull. 5, p. 20, pl. 3, fig. 17; pl. 4,
figs. 13, 14,
Diagnosis. - Carapace small. Surface smooth or slightly
reticulate. Dorsal margin strongly arched; ventral margin
convex. A strong ala along the centro-ventral region of
the carapace terminates with a small subtriangular spine

slightly posterior to its apex.
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Description., -~ Carapace small, subovate in side view. Dor-
sal margin strongly arched; ventral margin slightly convex
and partially obscured by an ala, Anterior margin narrowly
and evenly rounded and merges smoothly with the dorsal and
ventral margins. Posterior margin produced into a short
caudal process, Surface of the carapace smooth; and in some
specimens, there are delicate polygonal reticulations in the
posterior region., A strong ala projects from the centro-
ventral region and terminates with a small subtriangular
spine slightly posterior to 1its apex,

On the inside, the valves are deep with broad marginal
areas, Radial pore canals few and wildely spaced. The 1line
of concrescence lies bétween the inner and outer margins.
Muscle scars consist of a vertical row of four oval-shaped
scars with two scars anterior to them. Hinge of the right
valve consists of a low crenulated cusp at each cardinal
angle connected by a depressed crenulated area. Hinge of
the left valve consists of an elongate crenulated socket
at each cardinal angle connected by an elevated crenulated
bar. The bar is separated from the dorsal margin by a

narrow groove. Dimorphism not determined,

Dimensions. - Hypotype no, 5956, a right valve from the
Shubuta clay member at locality 6: length 0.41 mm., height
0.26 mm.

Comparisons. - This species differs from Cytheropteron
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montgomeryensis Howe and Chambers, 1935, in being narrower

and has less prominent alae, Surface ornamentation also

differs lethat_g, danvillensis is occasionally reticulated

with hexagonal reticulations elongate vertically.

Occurrence, - Found in the lower facies of the Yazoo clay
formation at localities 17 and 19; upper facies at locality
14; and rarely in the Moodys Branch formation at locality

15; and Cocoa sand member at locality 1.

Remarks., - The specimen on cotype slide 1131, Henry V.
Howe Collection, Louisiana State University, is designated

as the holotype of this species.

Cytheropteron montgomeryensis Howe and Chambers, 1935
Pl. IX., figs. 8-10

Cytheropteron montgomeryensis Howe and Chambers, 1935, La.
Dept. Cons, Geol. Bull, 5, p. 17, pl. 3, figs, 14-16,
pl. 4, figs. 11, 12, 16.

Cytheropteron montgomeryensis Howe and Chambers, in Berg-

quisté 1942, Miss, Geol. Surv. Bull. 49, p. 106, p1l. 11,
fig. .

Cytheropteron montgomeryensis Howe and Chambers, in van den
Bold, 1946, TUtrecht University, J. H. DeBussy, Amsterdam,
p. 114, pl. 2, fig, 12.

Dlagnosis. - Carapace small with smooth surface. Dorsal
margin strongly arched; ventral margin convex, A strong ala
has a small spine slightly posterior to its apex with another

small subtriangular spine near the terminal point.
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Description. - Carapace small, subovate in side view,
Dorsal margin strongly arched; ventral margin slightly con-
vex, and partially obscured by the overhang of a prominent
ala. Anterior margin narrowly and obliquely rounded and
merges smoothly with the dorsal and ventral margins., Poste-
rior margin produced into a short caudal process, Surface
of the carapace smooth, occasionally with pits in the pos-
terior region. A strong ala projecés from the centro-
ventral region with a small spine near its apex. There is
another small subtriangular spine at the terminal point.

On the inside, the valves are deep with broad marginal
areas. Radial pore canals few and widely spaced. The line
of concrescence lies approximately midway between the inner
and outer margins at the anterior extremity but very near
the inner margin at other points. Muscle scars consist of
a vertical row of four oval-shaped scars with two scars an-
terior to them, Hinge of the right valve consists of a low
crenulated cusp at each cardinal angle connected by a de-
pressed crenulated area, The hinge of the left valve con-
sists of a corresponding elongate crenulated socket at each
cardinal angle connected by an elevated crenulaced bar,
The bar is separated from the dorsal margin by a narrow
groove. Dimorphism not determined with certainty but some

forms are slightly narrower than others and may be males,

Dimensions, - Hypotype no. 5958, a complete carapace from
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the lower facies Yazoo clay formation at locality 17:
length 0.49 mm., height 0.30 mm., thickness 0.33 mm. Hypo-
type no. 5957, a right valve from the same locality; length
0.53 mm., height 0.31 mm. Hypotype no. 5959, a left valve
from the North Creek clay member at locality 9: length
0.51 mm., height 0.29 mm.

Comparisons., - Comparison of the hypotypes with the holo-
type indicates that they are essentlally identical. The
alar structure with the small spilnes and the smooth cara-

pace easily distinguish this species from others of the

genus,

Occurrence, - OQOccurs commonly at all stratigraphic horizons
of the Jackson group in Mississippi except in the upper

facies samples of the Yazoo clay formation.

Remarks. - The specimen on cotype slide 836, Henry V. Howe
Collection, Louisiana State University, is designated as the
holotype of this species,

Cytheropteron buckatunnaensis n. sp.
Pl1. IX., figs. 11-14
Diagnosis. - Carapace small with delicate reticulations in
the central region. Dorsal margin arched; ventral margin

convex, A wide rounded ala projects from the centro-ventral

region of the valves,
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Description. - Carapace small, subovate in side view. Dor-
sal margin arched; ventral margin slightly convex, and par-
tlally obscured by an ala. Anterior margin narrow, evenly
rounded, and merges smoothly with the dorsal and ventral mar-
gins. Posterior margin produced into a short caudal process,
Surface of the valves ornamented by delicate reticulations
in the central region. A wide rounded als projects from the
centro-ventral region.

On the inside, the valves are moderately deep with broad
marginal areés. Radial pore canals few and widely spaced,
The line of concrescence lies between the inner and outer mar-
gins. Muscle scars consist of a vertical row of four elon-
gate scars with two scars, obliquely arranged, anterior to
them. Hinge of the right valve consists of a small, crenula-
ted anterior cusp and a crenulated posterior cusp connected
by a depressed row of crenulations. The latter lies beneath
the projecting edge of the dorsal margin., Hinge of the left
valve consists of a small, crenulated anterior socket at each
cardinal angle connected by an elevated crenulated bar, Males

are slightly more elongate and narrower than females,

Dimensions., - Holotype no. 5960, a female carapace from the
North Creek clay member at locality 2: length 0.50 mm., height
0.26 mm., thickness .0.29 mm. Paratype no. 5961, a male right
valve: length 0.50 mm., height 0.24 mm. Paratype no. 5962,

a male left valve: 1length 0.49 mm., height 0.26 mm. Para-
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types are from the North Creek ¢lay member at locality 2,

Comparisons. - This species differs from the species de-
scribed previously by the round ala without spines. 1In
dorsal view there is also less inflation of the carapace in

the central region.

Occurrence., - Occurs in the North Creek clay member at lo-
calities 1, 2, 4, and 7; rare in the Cocoa sand member at

locality &; questionable in the Shubuta c¢lay member at lo-

cality 6.

Family CYTHERURIDAE G, W, Muller, 1894
Genus CYTHERURA Sars, 1866
Type Species Cythere gibba 0, F. Mﬁl;er, 1785
= Cythere gibbera 0, F, Muller, 1785

Cytherura semireticulata Blake, 1950
Pl. IX., figs. 17, 18

Cytherura semireticulata Blake, 1950, Jour. Paleontology,
vol. 24, p. 182, pl. 30, figs. 17, 18.

Diagnosis. - Carapace small and alate. Dorsal margin

arched; ventral margin straight. Surface ornamented by
reticulations and ridges. Two subparallel ridges extend
from the anterior side of the ala to the ventral margin.
Another small ridge extends in an arc from the ala to a

point near the posterior caudal process,

Description. - Carapace small, subovate in side view,
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Dorsal margin arched; ventral margin straight, Anterior
margin evenly rounded; posterior produced into a sharp
caudal process slightly below the middle. A broad alar
ridge extends across the centro-ventral area of the carapace
obscuring part of the ventral margin, Surface ornamentation
consists of a network of reticulations and rldges. Two sub-
parallel ridges extend from the anterior side of the ala to
the ventral margin., Another small ridge arches back from
the ala to a point near the posterior caudal process.

On the inside, the valves are moderately deep with
broad marginal areas and broad anterior and posterior vesti-
bules. Radial pore canals few and wldely spaced., The 1line
of concrescence coincides with the inner margin, Muscle
scars obscured by internal evidence of surface ornamenta-
tion. Hingement of the valves consists of & groove below
the dorsal margin of the right valve which accommodates the

dorsal edge of the left valve. Dimorphism not determined.

Dimensions. - Hypotype no. 5965, a right valve from the

Moodys Branch formation at locality 15: length O.41 mm.,
height 0.21 mm. Hypotype no. 5966, a left valve from the
Moodys Branch formation at locality 8: length 0.43 mm.,,

height 0.23 mm.

Comparisons. - The hypotypes deviate from the syntypes in

that the posterior ridge is more prominent in the former,
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Occurrence, -~ Only a few valves were found in the Moodys
Branch formation at localities 8 and 15, and one valve in
the North Creek clay member at locality &.

Cytherura aff, Cytherura ultra Blake, 1950

Pl. IX., figs. 15, 16

Diagnosis. - Carapace sma;l and alate., Surface ornamented
by an anterior ridge which begins near the ala and extends
subparallel to the alar rim to the ventral margin. A smaller
ridge arches over from the ala to the posterior caudzal process,
Another ridge extends along the dorsal margin with a branch

proceeding downward, convex anteriorly, to the supra alar

ridge,

Description. - Carapace small, elongate-subovate in side
view, Dorsal and véntral margins straight and parallel. An-
terior margin evenly rounded with a fragile marginal rim;
posterior produced into a caudal process., There is a strong
alar ridge across the carapace which is parallel to and very
near the ventral margin, Surface of the carapace ornamented
by an intricate network cf ridges, An anterior ridge begins
near the center of the ala, arches up slightly, and then ex-
tends parallel to the anterior edge of the ala to the ventral
margin., A similar ridge begins slightly posterior to the
center of the ala and arches over to a point near the base

of the caudal process. Another ridge extends along the dor-

sal margin with a branch extending downward, convex anteriorly,
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to the supra alar ridge. Small anastomosing ridges may oc-
cupy the space between the main ridges. There is a shallow
vertical sulcus, barely discernible, near the center of the
valves,

On the inside, the valves are moderately deep and have
broad marginal areas and broad deep vestibules. Radial pore
canals few and widely spaced. The line of concrescence is
somewhat obscure., Hinge of the right valve consists of a
groove below the dorsal margin of the right valve into which
the edge of the dorsal margin of the left valve apparently

fits. Dimorphism not determined.

Dimensions. ~ Figured specimen no. 5963, a right valve from
Che Moodys Branch formation at locality 15: length 0.43 mm, ,
height 0.21 mm. Figured specimen no. 5964, a left valve from
the same formation at locality 8: length 0,40 mm., Height

0.21 mm., (Tips of the caudal process broken off.)

Comparisons. - The figured specimens deviate from the types
in having small anastomosing ridges in the intervening sur-
face area between the main ridges. The central sulcus is

prominent on the type and barely discernible in the figured

specimen.

Occurrence. - Occurs rarely in the Moodys Branch formation

at localities 8 and 15.
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Cytherura crami n. sp.

P1. IX., figs. 19-21
Diagnosis, - Carapace small and alate. Posterior pvroduced
into a sharp caudal process at the middle, Surface reticu-

lated without sculpture.

Description. - Carapace small, elongate-subovate in side
view, Dorsal and ventral margins straight and parallel.
Anterlor margin evenly rounded; tosterior margin oproduced
into a sharp caudal process at the middle. A strong alar
ridge extends across the carapace parallel to and very near
the ventral margin. Surface retlculate, On the inside,

the valves are moderately deep with broad marginal areas

and broad deep vestibules. Radial pore canals few and widely
spaced. The line of concrescence coincides with the inner
margin at the anterior and posterior margins, Muscle scars
consist of a vertical row of three small oval-shaped scars
with a single scar anterior to them. Hingement of the wvalves
consists of the dorsal edge of the left valve which fits a
corresponding groove below the dorsal margin of the right

valve, Dimorphism not determined,

Dimensions. - Holotype no. 5967, a left valve from the
Moodys Branch formation at locality 8: length O.49 mm.,
height 0.26 mm, Paratype no. 5968, a right valve: length
0.46 mm., height 0.24 mm, Paratype no. 5969, a left valve:
length 0,47 mm., height 0.27 mm.
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Comparison, - This species slightly resembles Cytherura

byramensis Howe and Law, 1936, from the Byram marl (0Oligo-

cene). It differs from the latter in that the dorsal mar-
gin 1s not thickened in the right valve, and also, its ala
is not as obliquely arranged with respect to the ventral

margin,

Occurrence, - Found rarely in the Moodys Branch formation

at localities 8 and 15.

Family EUCYTHERIDAE Puri, 1953
Genus CUSHMANIDEA Blake, 1933
Type Species Cytheridea seminuda Cushman, 1905

Cushmanidea papula Krutak, 1960
Pl. IX. k) figs. 22-27

Cushmanidea papula Krutak, 1960, "Jackson Eocene Ostracoda
from the Cocoa Sand of Alabama," MS Thesis (unpubl.)
Louisiana State University.

Diagnosis. - Carapace elongate, subecylindrical. Dorsal

margin slightly arched; ventral margin straight to slightly
concave, Posterlor obligquely rounded to subtruncate. Sur-
face covered by papillae with several rows of small granules

arranged concentrically near the anterior margin.

Description, - Carapace elongate in side view, subcircular
in end view, Dorsal margin slightly arched with the highest

point posterior to center. Ventral margin slightly concave,
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Anterior margin broadly and obliguely rounded with numerous
small round granules around the margin, Posterior margin
obliguely rounded to subtruncate, Greatest thickness near
the posterior end, Surface orf the carapace papillate with
several small round granules aligned in concentric rows
near and parallel to the anterior margin,

On the inside, the valves are moderately deep with
broad margiﬁal areas. Radial pore canals numerous, long,
sometimes bifurcating., The line of concrescence nearly
coincides with the inner margin except at the anterior ex-
tremity where iz swings outward for z shor: distance
Muscle scars consist of a vertical to slightly arcuate row
of four oval-shaped scars with a heart-shaped scar, and a
smaller scar below, anterior to the main row. Hingement of
the valves consists of three elements, The longest, or an-
terior element, consists of a flange in the right valve
which fits a corresponding groove below a Tlange of the left
valve; the central element consists of a flange in the left
valve which fits a groove in the right valve; and the short-

est, or posterior element, consists of a simple short

ry

lange
of the left valve which overlaps a corresponding flange of
the right valve. Males are slightly narrower at the ante-

rior end and not as truncate at the posterior as the females,

Dimensions, - Hypotype no. 5970, a female carapace from the

Cocoa sand member at locality 1: length 0.81 mm., height
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0.31 mm., thickness 0.30 mm. dypotype no. 5973, a male
carapace: length 0.80 mm., height 0.29 mm. Hypotype no.
5971, a female left valve: length 0.86 mm,, height 0.31 mm,
Hypotype no. 5972, a male right valve: length 0.81 mm.,

height 0.30 mm. Al1l hypotypes are from the Cocoa sand mem-

ber at locality 1.

Comparisons. - The herein described species is related to

Hemicytherideis curvata (Bosquet) in Kelj, 1957, from the

Mlocene of the Aquitaine Basin in France., In C. papula,

however, the dorsal margin is less strongly arched, and the
ornamentation near the anterior margin differs conslderably

from H., curvata,

Occurrence, - Occurs in the Cocoa sand member at locali-
tles 1 and o; the North Creek clay member at localities 1,
2, and 4; very rarely in the Moodys Branch formation at lo-

cality 16; and vVery rarely in Pachuta marl member at iocal-

ity 6.

Cushmanidea serangodes Krutak, 1960
Pl. Xo 2 figs. 1—6

Cushmanidea serangodes Krutak, 1960, "Jackson Eocene Ostra-

coda irom the Cocoa Sand of Alabama," MS Thesis (unpubl.),
Louisiana State University,

Diagnosis. - Carapace heavy, elongate-subreniform, Surface
covered with widely spaced coarse pits. Anterior and poste-

rior margins obliquely rounded and'subequal. Dorsal margin
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arched; ventral margin concave,

Description. - Carapace heavy, elongate-subreniform in side
view. Dorsal margin arched; ventral margin concave, Ante-
rior and posterilor margins obliquely rounded, subequal.
Greatest thickness posterior to center. Surface of the
valves covered with deep large pits widely spaced.

On the inside, the valves are moderately deep with
broad marginal areas, Radial vore canals numerous at the
anterior margin and occur in bundles of two or more, The
line of concrescence nearly coincides with the inner margin
except at the anterior extremity where it swines outward
for a short distance toward the cuter margin, Muscle scar
pattern consists of a vertical row of four small scars with
a heart-shaped scar, and another scar pelow, anterior to
them. Another spot is visible near the eye region. Hinge-
ment of the valves consists of three elements. The longesct,
or anterior element, consists of a flange in the right vailve
which fits a corresponding groove below a I'lange of the left
valve; a central element consists of a flange of the left
valve which fits a groove in the right valve; and a short
posterior element consists of a simple flange of the left
valve which overlaps a flange of the right valve., Selvage
very strong. Males are less truncate and swollen at the

posterior than females,

Dimensions. - Hypotype no. 5975, a female left valve from
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the Cocoa sand member at locality 1: 1length 0.57 mm, ,
height 0.29 mm; Hypotype no. 5974, a male right valve:
length 0.66 mm., height 0.24 mm, Hypotype no, 5976, a
male right valve: ‘length 0.60 mm., height 0.23 mm. Hypo-
type no. 5377, a male right valve: length 0.57 mm., height

0.24 mm. Hypotype no. 5978, a male left valve: length

0.63 mm., height 0.26 mm. Hypotype no. 5979, a young fe-

f male left valve: Iength 0.57 mm.,, height 0.24 mm.

Comparisons, - This species can be distinguished from the
other species of this genus by its coarse pits with moder-
ately wide spacing and its subequal anterior and Dosteriocor

margins,

Occurrence. - OQOccurs in the Cocoa sand member at localities

1 and &; very rare in the North Creek clay member at local-

: ity 2.
f Cushmanidea moodysbranchensis n. sp.
Pl. Xo: figso 7-11
Diagnosis., - Carapace heavy and large for the genus, Sur-

face smooth. Dorsal margin gently arched; ventral margin

concave, Posterior slopes steeply between rounded postero-

dorsal and postero-ventral margins,

Description. - Carapace large, heavy, and elongate-subovate
in side view. Dorsal margin gently arched; ventral margin

concave, Anterior margin broadly and obliquely rounded;
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posterior margin slopes Steeply between the proadly rounded
postero-dorsal margin and the narrowly rounded postero-
ventral margin, Greatest height slightly anterior to
center; greatest thickness near the posterior end. Surface
of the carapace smooth with normal pore canals visible near
the ventral margin.

On the inside, the valves are deep with broad marginal
areas, Radial pore canals numerous, straight, and occur in
bundles of two or more, The line of concrescence coincides
with the Inner margin except at the anterior extremity
where it swings outward for a short distance toward the
outer margin, Muscle scar pattern consists of a vertical
row of four scars with a V-shaped scar, and another scar
below, anterior to them., There is another scar below the
main group near the ventral margin, and a large scar near
the eye region. Hingement of the valves consists of three
elements, The anterior element consists of a flange in the
right valve which fits a corresponding groove beneath a
flange in the left valve; the central element consists of
a Tlange in the left valve which fits a groove of the right
valve; and the posterior element consists of a flange of
the left valve which overlaps a similar flange of the right
valve, Selvage strong. Males are more elongate, with a

more acute posterior margin than the females.

Dimensions. - Holotype no. 5980, a female left valve from
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the Moodys Branch formation at locality 8: 1length 0.80

mm., height 0.37 mm. Paratype no. 5981, a female right
valve; length 0.81 mm., height 0.36 mm. Paratype no. 5982,
a male right valve: length 0.93 mm,., height 0.37 mm. pPara-
type no. 5983, a male left valve: length 0.91 mm., height

0.37 mm, All paratypes are from the Moodys Branch forma-

tion at locality 8.

Comparisons. - The species with nearest affinity to the
P

herein described form is Cytherideis altsa Blake, 1950, from

the Gosport sand (Claiborne) of Alabama. C. alta is wider
at the anterior, less elongate, and the ventral margin ap-

pears to be less concave than in C. moodysbranchensis,

Occurrence, - Occurs in the Moodys Branch formation at

localities 8 and 15; and rarely in the Cocoa sand member at

locality 1.

Genus EUCYTHERE Brady, 1866
Type Species Cythere declivis Norman, 1865

Eucythere lowei Howe, 1936
Pl. X., figs. 12-15

Eucythere lowei Howe, 1936, Jour. Paleontology, vol, 10,
pp. 14E,"TO5] figs, L-6

Diagnosis. - Surface of the carapace smooth with large normal
pore canals. Dorsal margin slants steeply to the subacute

posterior. Greatest height at the anterior; greatest thick-
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ness at the posterior.

Description, - Carapace subtriangular in outline. Dorsal
margin slants steeply downward to the subacute posterior
end, Ventral margin slightly concave. Anterior margin
broadly and obliquely rounded; greatest height at the an-
terlor cardinal angle; greatest thickness near the posteri-
or end. Carapace smooth with a few large round pore
canals. Left valve overlaps the right valve at the an-
terior cardinal angle.

On the inside, the valves are moderately deep with
broad marginal areas which increase in breadth from the
posterior to the anterior margins. Radial pore canals few
and widely spaced. The line of concrescence lies near the
inner margin except at the anterior extremity where it
swings outward to a point approximately midway between the
inner and outer margins. Muscle scar pattern consists of
an oblique row of four small scars with a large crescent-
shaped scar anterior to them. Hinge of the right valve
consists of a small projection at each cardinal angle pe-
tween which is a grocve. Hinge of the left valve consists
of a narrow depression at each cardinal angle with an

elongate sharp bar between them. Dimorphism not determined.

Dimensions, - Hypotype no. 5984, a carapace from the North
Creek clay member at locality 9: length 0,43 mm., height

0.27 mm, Hypotype no. 5985, a left valve from the same
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locality: 1length 0.43 mm., height 0.26 mm.

Comparisons.'— The foregoing described forms are identical
to the holotype. This species is easily distinguished from
the other species of the genus by the smooth, steep slope
of the dorsal margin and the wide normal pore canals which

appear at the surface,

Occurrence. - Occurs very rarely in the Moodys Branch
formation at locality 15: North Creek clay member at lo-
calities 2, 4, and 9; rarely in the Pachuta marl member at
locality 3; in the upper facies or the Yazoo clay forma-
tlon at locality 1l1; and very rarely in the Shubuta clay

member at locality &,

Remarks. - The left valve on cotype slide 1111, Henry V.
Howe Collection, Louisiana State University, is designated
8s the holotype of this species.
Eucythere Sp. A.
Pl. X., figs. 16, 17

Remarks. - Only one carapace of tThis species was found in

the Pachuta marl member at locality 3. It is similar to

|

. woodwardensis Howe, 1936, from the Vicksburg (Oligocene)

group. Internal features are not observable, however, so
an accurate comparison cannot be made. Dimensions of fig-

ured specimen no. 5986: length 0.61 mm., height 0.39 mm,.
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Eucythere sp. B.
P1. X., figs. 18, 19
Remarks. - Only one carapace of this species was found in
the Pachuta marl member at locality 3. It resembles E.

brownstownensis Alexander, 1936, from the Midway (Eocene)

of Texas but can be distinguished from that species oy 1its
larger size and more produced posterior end. Dimensions orf
Clgured specimen no. 5987: 1length 0.66 mm., height 0.37 mm.
Eucythere sp. C.
Pl, X., figs, 20, 21
Remarks. - Only two right valves of this specles were found
in the middlie Shubuta clay member at locality &, It is re-

lated to E. chickasawhayana Howe, 1936, out differs slightly

in having a smooth surface and a slightly concave ventral
margin. Dimenslons of figured specimen no. 5988: length
0.61 mm., height 0.36 mm.

Eucythere sp. D.

Pl. X., fig. 22
Remarks. - Only one right valve of this species was found
in the Cocoa sand member at locality 1. This form super-

ficially resembles E. triangulata Puri, 1952, from the Arca

rfacies (Miocene) of Florida but comparison with the type
reveals that it is much smaller and shows further differ-
ences in outline of the carapace. Dimensions of figured

specimen no. 5989: length 0.59 mm., height 0.30 mm.
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Eucythere sp. E.

Pl. X., fig. 23
Remarks, - Only one valve of this species was found in the
upper marl member of the Moodys Branch formation at locality
16. The large size of the carapace, the delicate and dis-
tinctive ornamentation of the surface, distinguish this
form from others of the genus. Dimensions of figured speci-

men no. 5990: length 0.786 mm., height 0.47 mm.

Genus KRITHE Brady, Crosskey, and Rovertson, 1874

Type Species Cythere (Cytherideis) bartonensis Jones, 1857

Krithe hiwanneen51s Howe and Lea, 1936
Pl., X., figs., 24-26

Krithe hiwanneensis Howe and Lea, in Howe and Law, 1936,
La Dept. Cons. Geol. Bull. 7, p. 72, pl. 5, figs. 32-34,

Krithe hiwanneensis Howe and Lea, in van den Bold, 1946,

Utrecht University, J. H. DeBussy, Amsterdam, p. 76, pl. 4,
fig. 20.

Diagnosis. - Surface of the carapace smooth and transparent.
Subcircular in end view with a V-shaped depression slightly

above the middie.

Description. - Carapace elongate-ovate in outline. Dorsal
margin gently arched to straight; ventral margin straight,
subparallel to dorsal margin, Anterior margin broadly and
obliquely rounded; posterior margin subtruncate., Subcircu-

lar in posterior view with a V-shaped depression slightly



above the middle. Carapace smooth and transparent with a
few normal pore canals.

On the inside, the valves are deep with broad marginal
areas, especially at the anterior. Radial pore canals few
and wldely spaced. The line of concrescence colncides with
the inner margin except at the anterior where it swings
toward the outer margin and forms a large mushroom-shaped
loop. Muscle scars consist of a vertical row of four
elongate-ovate scars with two scars slightly anterior to
them. Hingement consists of a short f'lange in the right
valve which fits a corresponding groove of the left valve,
Males are more elongate and less dorsally arched than fe-

males.,

Dimensions. - Hypotype no. 5991, a remale right valve from
the Shubuta clay member at locality 5: length 0.87 mm, ,
height 0.33 mm. Hypotype no. 5892, a male left valve from

the same locality: length C.67 mm,, height 0.30 mm.

Comparisons. - The hypotypes have a slightly less oprominent

V-shaped depression at the posterior than the holotype.

Occurrence. - Occurs rarely in the Pachuta marl member at
locality 2; and commonly in the Shubuta clay member at lo-

calities 5 and 6.

Family HEMICYTHERIDAE Puri, 1953
Genus HEMICYTHERE Sars, 1925
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Type Species Cythere villosa Sars, 1865

Hemicythere bellula Howe, 1951
Plo XI., figs. l-a

Hemicythere bellula Howe, 1951, Fla. Geol. Surv, Bull, 34,
pp. 14-15, pl., 3, figs. 12-14,

Diagnosis. - Dorsal margin slightly arched; ventral margin

slightly concave, Surface ornamented with coarse reticula-

tions which radiate out from the subcentral tubercle and

become coarser near the anterior and posterior margins,

Description., - Carapace subovate in outline. Dorsal mar-
gin slightly arched; ventral margin slightly concave. An-
terlor margin broadly and obligquely rounded with a small
raised rim which is minutely denticulate. Posterior margin
concave in the dorsal part, narrowly rounded in the ventral
part., Surface coarsely reticulated with the reticulations
radiating from the subcentral tubercle and cecoming coarser
near the anterior and'posterior margins. Sculpturing con-
sists of a small dorsal ridge just below the posterior
cardinal angle and a ventral ridge just across the ventral
slope of each valve,

On the inside, the wvalves are moderately deep with
broad marginal areas. Radial pbore canals numerous, short,
and closely spaced. The line of concrescence coincides
with the inner margin throughout. Muscle scar pattern con-

sists of four scars in a slightly arcuate row on the poste-
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rior edge of the muscle pit with two scars slightly anteri-
or to them within the pit. Two additional scars, directed
obliquely forward and downward, are anterior to the main
group. Hinge of the right vaive consists of a smooth,
round anterior tooth and a postjacent'socket connected by
a smooth groove to a flat, dorsally incurved, posterior
tooth. Hinge of the left valve complementary. Dimorphism

not determined,

Dimenslions. - Hypotype no. 5993, a complete carapace from
the Moodys Branch formation at locality 8: length 0.61 mm.,
height 0.37 mm. Hypotype no. 5994, a complete carapace:
length 0.60 mm., height 0.39 mm. Hypotype no. 5995, a right
valve: length 0.50 mm., height 0.37 mm. All specimens are

from the Moodys Branch formation at locality 8.

Comparisons, - The hypotypes are essentially identiczal :o
the holotype. This specles can be distinguished from the
others of the genus by the character of the surrface reticu-

lations.

Occurrence. - Occurs in the Moodys Branch formation at lo-

calities 8 and 15.

Hemicythere reedi n. sSp.
Pl. XI., figs. 5-9

Diagnosis. - Carapace elongate-subovate in outline with

weakly developed dorsal and ventral ridges, Each ridge ends
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with a small blunt projection near the posterior. Surface

reticulate,

Description. - Carapace elongate-subovate in outline. Dor-
sal margin slightly arched; ventral margin slightly concave,
Anterior margin broadly and obliquely rounded with a raised
rim. Posterior margin slightly concave in the dorsal part
and rounded in the ventral part. Greatest height at the
anterior cardinal angle; greatest thickness near the center,
Surface of the valves reticulate. Dorsal and ventral ridges
weakly developed and each terminates with a small blunt pro-
Jection approximately one-fifth the distance from the poste-
rior end. Normal pore canals occasionally visible near the
ventral margin.

On the inside, the valves are moderately deep with
broad marginal areas. Radial pore canals numerous, some-
times branched, and closely spaced. The line of concrescence
coincides with the inner margin throughout, Muscle scar pat-
tern consists of an arcuate row of four scars on the poste-
rior edge of the muscle pit with two scars just anterior to
them within the pit. There are two scars directed obliquely
forward and downward anterior to the latter, and two scars
Just above the main group. Hinge of the right valve con-
sists of a small, round anterior tooth and a postjacent
socket connected by a smooth groove to a vlunt, round

posterior tooth. Hinge of the left valve complementary,
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Dimorphism not determined with certainty but the slightly

more elongate forms may be the males.

Dimensions. -~ Holotype no. 5996, a female right valve from
the Moodys Branch formation at locality 15: length 0.54
mm. , heigﬁt 0.37 mm. Paratype no. 5998, a female right
valve from the North Creek clay member at locality 9:
length 0.60 mm., height 0,34 mm. Paratype no. 5999, a fe-
male left valve from the same locality: length 0.60 mm, ,
height 0.35 mm. Paratype no. 5997, a male right valve from

the same locality: length 0.61 mm., height 0.33 mm.

Comparisons, - This species differs “rom H. bellula in
surface ornamentation and the nature of the dorsal and

ventral ridges.

Occurrence. - Occurs in the Moodys Branch formation act

localities 8 and 15; North Creek clay member at locality 9.

Remarks. - Specimens of this specles are larger and better
developed in the Moodys Branch formation than in the clays

of the North Creek member.

Genus TROPIDOCYTHERE n., gen.,
Type Species Tropidocythere tricostata n. sp.
Pl., XVII., figs. 19-26
Description of genus. - Carapace subovate to subquadrate

in outline., Surface reticulate, pitted, or smcoth. Sur-
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face sculpturing consists essentially of longitudinally ar-
ranged dorsal and median ridges which are Joined near the
posterior cardinal angle, and a strongly developed ventral
ridge which 1is subparallel to venter. Small transverse
connective ridges may also be present. Muscle scar pattern
generally consists of a vertical row of four units with two
elongate scars comprising the lower two, and two pairs of
small round scars comprising the upper two. There are two
round scars, directed ovliquely forward and downward, ante-
rior to the main group. Splitting may cause a variabple

pattern 1In the main group. Hingement holamphidont.

Dimensions. - Adult specimens range: length 0.57 mm. :to

0.60 mm,, height 0.29 mm. to 0.36 mm.

Comparisons and Remarks. - This genus resembles Hemicythere
Sars, 1925, in outline of the carapace and hingement but
differs considerably in surface sculpturing and differs
slightly in muscle scar arrangement, On the other hand,

it 1s similar to Trachyleberidea Bowen, 1953, in surface
sculpturing but differs considerably in carapace outline
and hingement. It is assigned to the Hemicytheridae family
primarily because of the carapace shape but also because

the muscle scar pattern shows a relationship to that family.

Tropidocythere tricostata n, sp.
Pl., XVII, figs. 19-26
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Description. - Carapace subovate in side view, Dorsal
margin slightly arched; ventral margin straight to slightly
sinuate., Anterior margin broadly rounded with numerous
minute denticles below a raised rim, Posterior margin com-
pressed, straight to slightly concave in the dorsal half,
rounded with a few blunt spines in the ventral half, Left
valve overlaps the right valve at the anterior cardinal
angle, Surface of the carapace sculptured as follows: A
dorsal ridge arches back irregularly from a point below the
center of the dorsal margin to a point near the posterior
cardinal angle. From there it curves back to the subcentral
tubercle, A well developed ventral ridge parallels the ven-
tral margin from near the antero-ventral margin to a point
near the compressed posterior marginal region, Small con-
nective ridges extend obliquely across the space between
the larger longitudinal ridges. Normal pore canals are
scattered over the carapace,

On the inside, the valves are shallow with moderately
broad marginal areas. Radial pore canals numerous, simple,
and closely spaced. The line of concrescence coincides
with the inner margin throughout. Muscle scar pattern
consists of a vertical row of four units, with two elongate,
irregularly-shaped scars comprising the lower two, and two
pairs of small round scars comprising the upper two., There
are two scars, directed obliquely forward and downward,

anterior to the main row. Two additional scars are above
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the main group. Hinge of the right valve consists of a
high, pointed anterior tooth and a postjacent socket con-
nected by a smooth groove to a blunt, rounded posterior
tooth, Hinge of the left valve complementary., Males are

slightly more elongate than females.

Dimensions. - Holotype no. 5000, a female carapace from
the Moodys Branch formation at locality 8: length 0,59 mm,,
height 0.31 mm., thickness 0.30 mm. Paratype no. 8001, =
female right valve: 1length 0.59 mm., height 0.31 mm. Para-

type no. 5002, a female left valve: length 0.57 mm.,

height 0.31 mm, Paratype no. 6003, a female right valve:
length 0.57 mm., height 0.31 mm. Paratype no. 5004, a fe-
male left valve: length 0,60 mm., height 0.36 mm. Para-
type no. 6005, a male right valve: length 0.59 mm., height
0.29 mm. Paratype no. 6006, a female left valve: length
0.57 mm., height 0.31 mm. All paratypes are from the same

locality as the holotype.

! Occurrence, - Occurs in the Moodys Branch formation at lo-
calities 8 and 15; rarely in the North Creek clay member at

locality 9; and the Cocoa sand member at localities 1 and 6.

Family LOXOCONCHIDAE Sars, 1926
Genus CYTHEROMORPHA Hirschmann, 1909
Type Species Cythere fuscata Brady, 1869

Cytheromorpha ouachitaensis Howe and Chambers, 1935
Pl. XI., figs., 10-13
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Cytheromorpha ouachitaensis Howe and Chambers, 1935, La.
Dept, Cons. Geol, Bull. 5, pp. 44, 45, pl. 5, fig. 8;
pl. 6, figs. 4, 5.

Cytheromorpha ouachitaensis Howe and Chambers, 1in Berg-

quist, 1942, Miss. Geol. Surv. Bull. 49, p. 109, pi. 11,
fig. 19.

Diagnosis. - Surface of the carapace ornamented by a sub-
reticulate network of pits which are aligned in rows sub-

parallel to the margins,

Description. - Carapace elongate-ovate in outline. Dorsal
and ventral margins straight and converge slightly toward
the posterior. Anterior margin broadly and evenly rounded
with a small rim., Antero-ventral margin extends slightly
below the line of the ventral margin. Posterior margin
narrowly rounded. Surface of the carapace ornamented by a
subreticulate network of pits aligned in rows subparallel
to the margins,

On the inside, the valves are moderately deep with
broad marginal areas. Radial pore canals few, straight,
and widely spaced. The line of concrescence is indented,
and it lies approximately midway between the inner and outer
margins, Muscle scars consist of a pattern of four small
scars in a vertical row with one round scar anterior to
them., Hinge of the right valve consists of a small, round
anterior tooth surrounded by a horseshoe-shaped socket which
is connected by a groove to a posterior socket with a small

tooth on each side. Hinge of the left valve complementary.
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Males are more elongate than females.

Dimensions. - Hypotype no. 6007, a male carapace from the
Yazoo clay formation at locality 11: length 0.51 mm.,
height 0.23 mm. Hypotype no. 65008, a female right valve
from the same locality: length 0.46 mm., neight 0,24 mm,

Comparisons. - Comparison with the holotype indicates that

these specimens belong to the species C. ouachitaensis. The

character of the surrace ornamentation distinguishes this

species from others of the genus.

Occurrence. - Occurs rarely in the lower facies of the
Yazoo clay formation at locality 18; commonly in the upper
facies at localities 11 and 14; rarely in the Cocoa sand
member at locality 1; and very rarely in the Pachuta marl

member at localities 3 and 8.

Remarks. - The carapace on cotype slide no. 1140, Henry V.
Howe Collection, Louisiana State University, 1s designated

as the holotype of this species,

Cytheromorpha calva Krutak, 1960
P1, XI., figs. 14-18

Cytheromorpha calva Krutak, 1960, "Jackson Eocene Ostracoda

from the Cocoa Sand of Alabama," MS Thesis (unpubl.)
Louisiana State University,

Diagnosis, - Surface of the carapace smooth and transparent.

Dorsal and ventral margins straight and converge slightly
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toward the posterior end. Anterior end broadly and evenly
rounded with a small rim. The antero-ventral margin ex-
tends slightly below the line of the ventral margin, Pos-
terior end narrowly rounded in the ventral part and slightly
concave in the dorsal part, Surface of the carapace smooth.
In some specimens a few papillae are present on the inflated
portion of the carapace,.

On the inside, the valves are moderately deep with
moderately broad marginal areas., Radial pore canals few,
short, and widely spaced. The line of concrescence is in-
dented and lies approximately midway between the inner and
outer margins, Muscle scars consist of a slightly oblique
row of Cour elongate scars with one scar anterior to them.
Hinge of the right valve consists of a small, round ante-
rior tooth surrounded by a horseshoe-shaped socket which is
connected by a groove to a posterior socket with a small
tooth on each side. Hinge of the left valve complementary,

Males are more elongate than females.

Dimensions. - Hypotype no. 6009, a male carapace from the
North Creek clay member at locality 2: 1length 0.57 mm.,
height 0.24 mm. Hypotype 5010, a female right valve:
length 0.47 mm., height C.24 mm. Hypotype no. 6011, a fe-
male left valve: 1length 0,47 mm,, height C.23 mm. All

hypotypes are from the North Creek clay member,

Comparisons, - This species can be distinguished from the
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other species of the genus by its smooth and transparent

surface.

Occurrence., - Occurs in the North Creek clay member at
localities 1, 2, 4, 7, and 9; Cocoa sand member at locali-
ties 1 and ©; the lower facies of the Yazoo clay formation
at localities 12, 13, 17, 18, 19, and 20; and very rarely
in the Mocdys Branch formation at locality 8.
Cytheromorpha choctawensis n. sp.
P1, XI., figs. 1G-23

Diagnosis. - Surface uneven and covered with a network of
delicate reticulations, A small round ridge extends across
the centro-ventral region of the valve and ends apruptly in

the posterior third of the valive.

Description. - Carapace elongate-ovate in outline. Dorsal
margin straight; ventral margin slightly concave, Both mar-
gins converge toward the posterior. Anterior margin oroad-
1y and evenly rounded; posterior margin narrowly rounded.
Surface uneven and covered by an irregular pattern of deli-
cate reticulations. A raised, rounded ridge extends ob-
liquely across the centro-ventral region and ends abruptly
approximately one third the distance from the posterior end.
On the inside, the valves are moderately deep with

relatively narrow marginal areas. Radial pore canals few,

short, and widely spaced. The line of concrescence lies
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approximately midway between the inner and outer margins.
An acute carina near the edge of the inner margin of the
right valve fits a corresponding lip line of the left valve.
Muscle scar pattern consists of four elongate scars in a
vertical row with one scar anterior to them, Hinge of the
right valve consists of a small, round anterior tooth sur-
rounded by & socket which is connected by a smooth groove
to a small posterior socket with a small tooth on each
side. Hinge of the left wvalve consis:ts of z small, round
anterlior socket with a tooth on each side connected oy the
edge of the dorsal margin to a horseshoe-shared posterior
socket which surrounds a small tooth. Males are more elon-

gate than ‘emales,

Dimensions. - Holotype no. 6012, a male left vaive from
the North Creek clay member at locality 1: length O.44 mm,,
height C.21 mm. Paratype no. €014, a female right valve:
length 0.36 mm., height 0.21 mm. Paratype no. 2013, a male
right valive: length C.44 mm,, height 0.23 mm. Paratype no.
6015, a young male carapace: length 0.41 mm., height 0,21
mm. All paratypes are from the same locality as the holo-~

type.

Comparisons. - The surface sculpturing easily distinguishes

this species from others of the genus.

Occurrence, - Occurs in the North Creek clay member at



-191-

localities 1 and 2; rarely in the Cocoa sand member at lo-
calities 1 and 5; and very rarely in the Pachuta marl mem-

o~

ber at locality 6.

Genus LOXOCONCHA Sars, 1865

Type Species Cythere rhomboidea Fischer, 1855

Loxoconcha creolensis Howe and Chambers, 1935
Pl. XI.,, figs. 24-26

nl—q

Dept.

Loxoconcha creolensis Howe and Chambers, 1935, ILa
Cons. Geol. Bull. 5, pp. 40, 41, pil. 5, pig, 13

}

Diagnosis. - Carapace small, ovate, and ornamented wit
longitudinal rows of coarse pits. Dorsal and ventral mar-
gins slightly convex., A weakly developed ala projeccts

downward at the ventral margin.

Description. - Carapace small, ovate in side view, Dorsal
and ventral margins slightly convex, Anterior margin oroad-
ly and obliguely rounded; posterior margin narrowly rounded
with a slight caudal process. Greatest height at the ante-
rior cardinal angle, Surface of the carapace ornamented by
coarse pits arranged in longitudinal rows. In the ventral
region of the valves there is a small, weakly develioped ala
which projects slightiy below the ventral margin.

On the inside, the valves are moderately deep with
fairly broad marginal areas. Radial pore canals few and

straight. The line of concrescence lies between the inner
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and outer margins at the anterior extremity. Muscle scars
consist of a slightly arcuate to vertical row of four scars
with a single reniform scar anterior to them. Hinge of the
right valve consists of a small, pointed anterior tooth
surrounded by a socket which is connected by a groove to a
small posterior socket with a tooth on each side. Hinge of

the left valve complementary. Dimorphism not determined.

Dimension. - Hypotype no. 6016, a carapace from the Moodys
Branch formation at locality 15: 1length 0.34 mm,, height

0.23 mm.

Comparisons., - The hypotype is identical to the holotype.

It is distinguishable from other species of the genus
essentially by the longitudinal rows of coarse pits on the
surface and by its small size. The dorsal margin is slightly

more convex than in other species in the Jackson material.

Occurrence. - Occurs in the Moodys Branch formation at lo-
calities 8, 15, and 16; the North Creek clay member at lo-

calities 1, 2, and 4; the Cocoa sand member at localities 1
and 6; very rare in the Pachuta marl member at locality 3;

and the Shubuta clay member at locality 8.

Loxoconcha cocoaensis Krutak, 1960
P1, XI., figs. 27-30

Loxoconcha cocoaensis Krutak, 1960, "Jackson Eocene QOstra-
coda from the Cocoa Sand of Alabama," MS Thesis (unpubl.)
Louisiana State University.
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Diagnosis. - Dorsal margin obscured by a small arched ala
which projects above the edge. Ventral margin also obscured
by a convex ala which extends obliquely across the centro-
ventral region of the valves. Central region o the valves

ornamented oy rows of moderately coarse pits,

Description, - Carapace small, elongate-subovate in out-
line. Dorsal margin straight and obscured oy a small arched
ala which projects above the edge. Ventral marglin slightly
convex and partially obscured by a convex ala which extends
obliquely across the centro-ventral region of the carapace,
Anterior margin obroadly and evenly rounded; posterior mar-
g€in produced into a short caudal process, The central re-
gion of the carapace is covered by moderately coarse pits
which have a tendency to align in longitudinal rows.

On the inside, the valves are moderately deep with
relatively broad marginal areas., Radial pore canals few,
straight, and widely spaced. The line of concrescence lies
between the inner and outer margins. Muscle scars consist
of four scars in a slightly arcuate row with one scar an-
terior to them, Hinge of the right valve consists of a
small anterior tooth surrounded by a horseshoe-shaped socket
which is connected by a slightly crenulated groove to a
small posterior tooth which is curved around a socket,

Hinge of the left valve complementary. Dimorphism not de-

termined,
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Dimensions. - Hypotype no. 6017, a left valve from the
North Creek clay member at locality 4: length 0,41 mm,,
height 0.24 mm. Hypotype no. 6018, a right valve: length
0.40 mm., height 0.23 mm. Hypotype no. 6019, a right valve:
length 0.40 mm., height 0.23 mm.

Comparisons. - This species is easily distinguished by the
projecting dorsal and ventral alae and by the pitted sur-

face.

Occurrence., - Occurs in the North Creek clay member at io-
calities 2, 4{ 7, and 9; Cocoa sand member at localities 1
and 6; rarely in the lower facies of the Yazoo cliay fforma-~
tion at locality 18.

Loxoconcha stavensis Blake, 1950
P1. XI., figs. 31-32

Loxoconcha stavensis Blake, 1950, Jour. Paleontclogy, vol.
24, p. 182, pl. 30, figs. 10-12.

Diagnosis. - Dorsal margin straight; ventral margin con-
veX. A small ala projects from the ventral region of the
carapace. Surface ornamented by an irregular arrangement

of coarse pits,

Description. - Carapace small, subovate in cutline, Dor-
sal margin straight to slightly convex; ventral margin
slightly convex. Anterior margin broadly and evenly rounded;

posterior margin compressed and produced into a short caudal
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process. Surface of the carapace ornamented by coarse pits
irregularly arranged. A small ala projects from the in-
flated postero-ventral part of the carapace.

On the inside, the valves are deep with moderately
broad marginal areas, Radial pore canals few and widely
spaced. The line of concrescence lies between the inner
and the outer margins. Muscle scars consist of a vertical
row o four oval-shaped scars with a single scar anterior
to them. Hinge of the right valve consists of a small,
round anterior tooth surrounded oy & horseshoe-shaped
socket which is connected by a slightly crenulated groove
to a horseshoe-shaped posterior tooth which surrounds a
small socket. Hinge of the left wvalve complementary.

Males are more elongate than females,

Dimensions. - Hypotype no., 6021, a female right valve from
the Moodys Branch formation at locality 15: 1length O.u44
mm., height 0.26 mm. Hypotype no., 6022, a female lef:
valve from the same locality: length 0.4k mm,, height

0.26 mm,

Comparisons, - The hypotypes are identical to Blake's syn-
types deposited in the Henry V., Howe Collection, Louisiana

State University. This species is distinguished from others
of the genus by its irregular arrangement of coarse pits on
the surface, The ventral ala is also better developed than

in most other species of the genus,



§ o

-196_

Occurrence., - Occurs rarely in the M odys Branch formation
at locality 15. Previously described by Blake, 1950, from
the Gosport sand (Claiborne) of Alabama.

Loxoconcha lenioformis n. sp.
Pl1. XI., figs. 33-35

Diagnosis. - Dorsal margin straight; ventral margin con-

vex., Surface of the carapace smooth and Transparent,

Description. - Carapace small, sudovate in outline. Dor-
sal margin straight; ventral margin convex. Anterior mar-
gin broad and evenly rounded; posterior margin produced in-
to a short caudal process., Surface of the carapace smooth
and transparent.

On the inside, the valves are moderately deep with
broad marginal areas. Radial pore canals few and widely
spaced. The line of concrescence lies petween the inner
and the outer margins. Muscle scar pattern somewhat ob-
scure but appears to be four scars in a vertical row with
one small scar anterior to them., Hinge of the right valve
consists of a small, round anterior tooth surrounded oy a
horseshoe-shaped socket which is connected oy a slightly
crenulated groove to a small, thin posterior tooth which
is curved around a small socket, Hinge of the left valve

complementary. Dimorphism not determined.

Dimensions., - Holotype no. 6023, a complete carapace from
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the North Creek clay member at locality 2: 1length 0.44 mm.,
height 0.27 mm, Paratype no. 6024, a left valve from the
same locality: length O.44 mm., height 0.29 mm.

Comparisons, - This Species 1s distinguished from the other

Species of the genus by its smooth transparent surface,

Occurrence, - Occurs in the North Creek clay member at lo-
calities 2, 4, 7, and 9; the Cocoa sand member at locality
60

Loxoconcha jacksonensis Howe and Chambers, 1935
Pl. XI., figs. 36-37

Loxoconcha jacksonensis Howe and Chambers, 1935, La. Dept.
Cons. Geol., Bull. 5, op. 41, 42, pl, 4, rig. 20; pl, 5,
fig. 14; pl. &, rizs, 8, 9.

Loxoconcha jacksonensis Howe and Chambers, in Bergguisct,

o

1242, Miss. Geol, Surv. Bull. 49, p. 109, pi. 11, ?Pig.
l .

Diagnosis, - Dorsal margin straight; ventral margin con-
vex. Surface ornamented by numerous small pits aligned
parallel to the margins. Posterior has a distinctive

caudal process,

Description. - Carapace small, subovate in outline., Dor-
sal margin straight; ventral margin convex, Anterior mar-
gin broadly and evenly rounded; posterior margin produced

into a short caudal process. Surface of the carapace orna-

mented by numerous small pits arranged in rows parallel to
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the margins. There is a weakly developed ala near the
ventral part of the carapace,

On the inside, the valves are moderately deep with
moderately broad marginal areas. Radial pore canals Tfew,
straight, and widely spaced. The line of concrescence lies
well between the inner and outer margins at the anterior
extremity and lies very near the iInner margin at the poste-
rior. Muscle scar pattern consists of a vertical to
slightly arcuate row of four oval-shaped scars with a
single crescent-shaped scar anterior to them. The hinge
of the right valve consists of a small, rounded anterior
Tooth surrounded oy a horseshoce-shaped socket which is con-
nected by a narrow, slightly crenulated groove to & poste-
rior tooth which is curved around a socket, Hinge of the
left valve complementary. Males are slightly more elon-

gate than females,

Dimensions. - Hypotype no. 6025, a female carapace ‘rom
the lower facles of the Yazoo clay formation at locality

18: 1length 0.50 mm., height C.30 mm.

Comparisons. - The hypotype is identical to the holotype.
It differs from other species of the genus by the rows of

fine pits aligned parallel to the margins,

Occurrence. - Occurs commonly in all stratigraphic hori-

zons and all locations of the Jackson group in Mississippi
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except that it is very rare in the Pachuta marl member at

locality 3.

Famlly TRACHYLEBERIDAE Sylvester-Bradley, 1943
Genus ACTINOCYTHEREIS Puri, 1953

Actinocythereis gibsonensis (Howe and Chambers), 1935
P1, XII, figs. 1-4

Cythereis gibsonensis Howe and Chambers, 1935, La. Dept

Cons. Geol. Bull. 5, p. 29, pl. 1, rig. 22, pl. 6,
21, 22. ’

Cythereils gibsonensis Howe and Champbers, in Bergquist, 1942,
Miss. Geol, Surv. Bull. 49, p. 109, pl. 11, rfigs, 9, 10.

Actinccythereis gibsonensis (Howe and Chambers), in Puri,
1953, Am, MId. Naturalist, vol. 49, p. 182, pl. 2, rfigs.
11, 12,

Diagnosis., - Surface ornamentation consists of two rows or
vertically tapering spines. A median arcuate row of four
spines begins in the anterior region and arches back toward
the posterior cardinal angle., A ventral row of five spines
begins near the antero-ventral margin and parallels the

median row to the posterior region.

Description. - Carapace elongate-subovate in side view.
Dorsal margin straight with four or five sharp spines pro-
Jecting above the edge. Ventral margin straight to slightly
sinuate. Both margins gently converge toward the posterior.
Anterior margin broadly and obliquely rounded and fringed

with a double row of denticles. A low blade-like rim be-
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gins at the eye tubercle and parallels the anterior margin
to approximately halfway the center where it 1s followed by
sharp vertical spines in the ventral half. Posterior mar-
gin pointed and subtriangular with small spines in the dor-
sal half and larger spines in the ventral half. Surface
ornamented by two longitudinal rows of vertically tapering
spines. A median arcuate row of four splnes begins in the
anterior region and arches back toward the posterior cardi-
nal angle. A ventral row of five spines begins near the
antero-ventral margin and parallels the median row to the
posterior region.

On the inside, the valves are shallow with broad mar-
ginal areas, Radial pore canals numerous, in some cases
bifurcating, and occur in bundles of two or more, The line
of concrescence nearly coincides with the inner margin ex-
cept at the anterior where it swings outward to a point ap-
proximately midway between the inner and outer margins.
Muscle scars consist of a vertical row of four oval-shaped
scars with two scars anterior to them. Selvage strong.
Hinge of the right valve consists of a high, smooth,
rounded anterior tooth and a postjacent socket connected
by a smooth groove to a smooth, rounded posterior tooth.

Hinge of the left valve complementary, Males are more

elongate than females.

Dimensions. - Hypotype no. 6026, a female right valve from
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the Cocoa sand member at locality 6: length 0.67 mm., ,
height 0.36 mm. Hypotype no. 6027, a female left valve;
length 0.71 mm., height 0.40 mm. Hypotype no. 6028, a male
left valve: 1length 0.79 mm,, height 0.39 mm. All hypotypes

are from the Cocoa sand member at locality 6,

Comparisons. - The hypotypes are identical to the holotype

of the species. This species differs from A, exanthemata

(Ulrich and Bassler) 1904, by the character of the spines

on the surface and the shape of the posterior margin,

Occurrence, - Occurs in the Moodys Branch formation a=
localities 8 and 15; North Creek clay member at localities
1, 2, 4, 7, 9, and 10; Cocoa sand member at localities 1
and 9; and the lower facies of the Yazoo clay formation at
localities 17, 19, and 20; the upper facies of the Yazoo
clay formation at localities 11 and 14; and rarely in the

Pachuta marl member at locality 3.

Remarks. - The left valve on cotype slide no. 807, Henry
V. Howe Collection, Louisiana State University, is desig-

nated as holotype.

Actinocythereis grigsbyi (Howe and Chambers), 1935
Plo XII., figso 5-7

Cythereis grigsbyi Howe and Chambers, 1935, ILa. Dept. Cons,
Geol. Bull. 5, pp. 30, 31, pl. 1, figs. 17, 18; pil. 2,
fig. 20; pl. 6, fig. 6.
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Diagnosis. - Surface ornamentation consists of two rows of

‘large rounded nodes. A median row begins in the anterior

reglon and extends back toward the posterior cardinal angle,
The two anterior nodes of this row are separated from the
others by a shallow arcuate depression. The ventral row,
with the nodes slightly elongated normal to the long axis,
begins near the antero-ventral margin and parallels the

median row to the posterior region.

Description. - Carapace heavy, elongate-ovate in outline,
Dorsal margin straight with five or six blunt spines opro-
Jecting above the edge. Ventral margin straight in the lert
valve and sinuate in the right valve. Both margins converge
slightly toward the posterior. Anterior margin obroadly and
obliquely rounded with a thick rim which is fringed with a
double row of denticles. A blade-like rim begins at the eye
tubercle and parallels the anterior margin to approximately
the center where it is followed by small blunt spines in the
ventral half. Posterior margin rounded with a double row of
short blunt spines. Greatest height at the anterior cardinal
angle. Surface of the carapace ornamented by two longitudi-
nal rows of elongate nodes. A median row begins near the
anterior margin and extends back in the general direction of
the posterior cardinal angle. The two anterior nodes of this
row are separated from the others by a shallow arcuate depres-

sion. A ventral row, with the nodes elongated normal to the
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long axis, begins near the antero-ventral margin and paral-
lels the median row to the posterior region.

On the 1inside, the valves are moderately deep with
broad marginal areas. Radial pore canals numerous, straight,
and occur in bundles of two or more, The line of concres-
cence nearly colncides with the inner margin except at the
anterior where it swings outward to a point approximately
midway between the inner and outer margins. Muscle scars
conslst of a vertical row of four small scars with two scars
anterior to them., Selvage strong with several lip-iines
present on the anterior margin. Hinge of the right valve
consists of a high, rounded anterior tooth and a post-
jacent socket connected 0y a narrow groove to a rounded
posterior tooth. Males are more elongate than females and
their dorsal and ventral margins show less convergence to-

ward the posterior.

Dimensions, - Hypotype no. 6030, a female left valve from
the Cocoa sand member at locality 1: 1length 0.71 mm, ,
height 0.43 mm. Hypotype no. 6029, a male right valve from

the same locality: length 0.71 mm, , height 0,39 mm.

Comparisons., - Comparison with the holotype indicates that

the described forms are A. gibsonensis, The vertically

elongate nodes of the ventral row and the subcentral arcuate
depression on the surface of the valves distinguish this

species from others of the genus.
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Occurrence. - OQOccurs in the Cocoa sand member at localities
1 and 6; and the lower facies of the Yazoo clay formation at

localities 17, 19, and 20.

Remarks. - The right valve on cotype slide no. 810, Henry V.
Howe Collection, Louisiana State University, is designated as
the holotype of the species. This species 1s assigned to the

genus Actinocytheris because of the distinect alignment of the

nodes on the surface,

Actinocythereis purii n. sp.
Pl. XTII., figs. 8-11

Diagnosis. - Surface of the valves ornamented by two longi-
tudinal rows of large rounded nodes. A median row, with a
large anterior node and two smaller nodes, extends across the
central region. A ventral row, with four or five smaller
nodes, begins near the antero-ventral margin and parallels
the median row to the posterior region. There are one or

two nodes between the main rOWS,

Description. - Carapace heavy, elongate-subovate in side
view, Dorsal margin straight with a row of four or five
sharp spines projecting above the edge. Ventral margin
slightly convex to sinuate. Anterior margin broadly and ob-
liquely rounded with a thick rim which is fringed with a
double row of denticles. A small round vertical rim begins

at the eye tubercle and parallels the anterior margin for a
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short distance with small blunt spines continuing on around
the margin. Posterior end pointed, straight in the dorsal
part, rounded in the ventral part with several short blunt
spines. Greatest height at the anterior cardinal angle.
Surface of the valves ornamented by two rows of large round
nodes. A median row with a large anterior node and two
smaller nodes extends across the central region, A ventral
row of four to five smaller nodes begins near the antero-
ventral margin and parallels the median row to the vosterior
region. One, and in some cases, ITwo nodes occur between
the main rows.

On the inside, the valves are moderately deep with
broad marginal areas. Radial pore canals numerous and occur
in bundles of two or more. The line of concrescence coin-
cides with the inner margin throughout. Selvage strong with
two or three iip-lines visible on the margins of each valve.
Muscle scars consist of a vertical row of four small oval-
shaped scars on the posterior edge of the muscle pit with
two small scars anterior to them. Hinge of the right valve
consists of a high, rounded anterior tooth and a postjacent
socket connected by a strong smooth groove to a large, oblunt,
dorsally recurved, posterior tooth. Hinge of the left valve
complementary. Males have the same characteristics as the

females but are more elongate.

Dimensions. - Holotype no. 6031, a female carapace from the
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Shubuta clay member at locality &: length 0.86 mm., height
0.46 mm., thickness 0.43 mm. Paratype no. 6033, a male

right valve: length 0.91 mm., height 0.43 mm. Paratype no.
6032, a female left valve: length 0.86 mm., height 0.47 mm.

Paratypes are from the same locality as the holotype.

Comparisons, - The size and arrangement of the nodes on the
surface of the valves distinguish this species from others

of the genus.

Occurrence. - OQOccurs in the Pachuta marl member at locali-
ties 3 and 6; Shubuta clay member at locality ©; and che

lower facies of the Yazoo clay formation at localities 12

and 13,
Actinocythereis pachutaensis n. Sp.
P1. XII., figs. 12-16
Diagnosis. - Carapace somewhat compressed with a raised

anterior rim. Surface ornamented by two longitudinal rows
of nodes. A median row, with a large anterior node and two
smaller nodes, extends across the central region. A ventral
row, with five small nodes, originates near the antero-
ventral margin and parallels the median row to the posterior

third of the wvalves,

Description. - Carapace elongate-subovate in side view,
Dorsal margin straight with a row of four or five sharp

spines projecting above the edge. Ventral margin straight
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to slightly sinuate. Anterior margin broadly and obliquely
rounded with a raised rim which is fringed with a double

row of denticles. Posterior margin compressed and pointed.
It 1is straight and sloping in the dorsal vart and obliguely
rounded with several short spines in the ventral part,.
Greatest height at the anterior cardinal angle., Surface of
the carapace ornamented by two longitudinal rows of nodes,

A median row, with a large, rounded anterior node and two
smaller nodes, extends across the central region. A ventral
row, with five small round nodes, begins near the antero-
ventral margin and parallels the median row to the posterior
third of the valve. There is a small round node bvetween the
main rows located Jjust above the second from the anterior
node in the ventral row.

On the inside, the valves are shallow with orocad mar-
ginal areas, Radial pore canals numerous and occur in
bundles of two or more. The iine of concrescence coincides
with the inner margin throughout. Selvage strong with two

or three lip-lines evident on the margins of each valve.

Muscle scars consist of a vertical row of four small oval-
shaped scars on the posterior edge of the muscle pit with
| two small scars anterior to them within the pit. Hinge of
the right valve consists of a high, rounded anterior tooth
and a deep postjacent socket connected by a strong groove

to a blunt, round posterior tooth. Hinge of the left valve

complementary., Males are more elongate than females.
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Dimensions. - Holotype no. 6034, a male carapace from the
Pachuta marl member at locality 6: length 0.87 mm., height
0.40 mm, Paratype no. 6035, a female left valve: length
0.77 mm., height 0.40 mm. Paratype no. 0036, a male left
valve: length 0.86 mm., height 0.28 mm. Paratype no. 6037,
a female right valve: length 0.76 mm., height 0.39 mm.

Paratyres are from the same locality as the holotype.

Comparisons. - This species differs from the previously
described species by the small closely spaced ventral row

of nodes. The valves are alsc more compressed,

Occurrence. - Occurs in the Pachuta marl member ac locali-
ties 3 and 6; rarely in the Moodys Branch “ormation at lo-
cality 16; and rarely in the lower facies of the Yazoo clay
formation at locality 12.
Actinocythereis nodosa n. sp.

Pl. XII., figs. 17-19; Pl, XIII., figs. 1, 2
Diagnosis, - Surface ornamented by two longitudinal rows
of nodes. A median row consists of two large elongate nodes

in the central region. A ventral row with five small round

nodes, somewhat coalesced, parallels the median oW,

Description. - Carapace heavy, elongate-subovate in side
view. Dorsal margin straight with four or five short blunt

spines projecting above the edge. Ventral margin sinuate.

Both margins converge slightly toward the posterior, Anterior
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margin broadly and obliquely rounded with a heavy rim which
is fringed with a double row of denticles. A row of short
vertical spines extends around the anterior from near the
eye tubercle to the antero-ventral margin. Posterior mar-
gin compressed and pointed. It 1s straight and sloping in
the dorsal part and obliquely rounded with several spines
in the ventral part. Surface ornamented by two longitudinal
rows of nodes. A median row consists of two large elongate
nodes in the central region, and a ventral row, with five
small round nodes, somewhat coalesced, parallels the median
row.

On the inside, the valves are shallow with oroad mar-
ginal areas. Radial pore canals numerous and occur in
bundles of two or more. The line of concrescence coincides
with the inner margin throughout. Muscle scar pattern con-
sists of a vertical row of four small scars on the posterior
edge of the muscle pit with two small scars anterior to them
within the pit. Hinge of the right valve consists of a
high, rounded anterior tooth and a deep postjacent socket
connected by a strong groove to a large, blunt, dorsally re-
curved, posterior tooth. Hinge of the left valve comple-

mentary. Dimorphism not determined.

Dimensions. - Holotype no. 6038, a right valve from the
Moodys Branch formation at locality 15: length 0.80 mm.,

height 0.43 mm, Paratype no. 6039, a left valve: 1length
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0.80 mm., height O.44 mm. Pparatype no. 5040, a right valve:
length 0.79 mm., height O.43 mm. Paratype no. 6041, a left
valve: length 0.80 mm,, height 0.43 mm. All paratypes are

from the same locality as the holotype.

Comparisons, - This species slightly resembles Cythereis

elmana Stadnichenko, 1927, from the Weches (Claiborne) for-

mation of Texas. They differ in that A. nodosa n. sp. does
not possess a rounded ridge near the dorsal margin; the
valves are more compressed and the outline of the valves

also differs slightly,.

Occurrence. - Occurs In the Moodys Branch formation at lo-
calities 15 and 16; and very rarely in the lower facies or
the Yazoo clay formation at locality 18.

Actinocythereis boldi n. sp.

P1. XIII., figs. 3-5

Dlagnosis. - Surface ornamented by two rows of long, verti-
cally tapering spines. A median row of four spines vegins
in the anterior region and forms an arc, convex dorsally,
across the central region. A ventral row of four spines

begins near the antero-ventral margin and nearly converges

with the posterior spine of the median row.

Description. - Carapace elongate-subovate in side view.
Dorsal margin straight with a row of five sharp swept-back

spines projecting above the edge. Ventral margin sinuate
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and fringed with a row of short blunt spines. Anterior mar-
gin broadly and obliquely rounded and fringed with two rows
of denticles. There is a short, vertical, blade-like rim
below the eye tubercle which 1is followed by a vertical row
of flat spines on around the marglin, Posterior margin com-
pressed and pointed, straight and sloping in the dorsal
part, and obliquely rounded with several long, tapering
spines in the ventral part, Surface of the valves orna-
mented by two rows of long, vertically tapering spines., A
median row of four spines begins in the anterior region and
forms an arc, convex dorsally, across the central region,

A ventral row of four spines begins near the antero-ventral
margin and nearly converges with the posterior spine of the
median row.

On the inside, the valves are shallow with very broad
marginal areas, Radial pore canals numerous, long, and oc-
cur singly or in bundles of two or more. The line of con-
crescence coincides with the inner margin throughout. Mus-
cle scars consist of a pattern of four small scars on the
posterior edge of the muscle pit with a U-shaped scar ante-
rior to them within the pit. Hinge of the right valve con-
sists of a small pointed anterior tooth and a postjacent
Socket connected by a narrow groove to a blunt, rounded,
dorsally recurved, posterior tooth. Hinge of the left valve

complementary. Males are more elongate than females.
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Dimensions. - Holotype no. 6042, a male left valve from the
Shubuta clay member at locality 6: 1length 0.76 mm, , height
0.36 mm. Paratype no. 6043, a female right valve from the
same locality: 1length 0.67 mm., height 0.3%4 mm,

Comparisons. - This species is closely related to Trachyle-

beris 2 davidwhitei (Stadnichenko), 1927, from the Weches

(Claiborne) formation of Texas, but comparison with the holo-

type of T. ? davidwhitel reveals the following differences:

The dorsal row of spines on T. 2 davidwhitel are coarser;

the median row is more prominently arched; the ventiral row
has five spines instead of four; and the ventral part or
the posterior margin does not have the long tapering spines

as in A. boldi n. ég:

Occurrence. - Occurs in the Moodys Branch formation at lo-
calities 8, 15, and 16; North Creek clay member at locali-
ties 7 and 9; Cocoa sand member at localities 1 and ©;
Pachuta marl member at localities 3 and 6; Shubuta clay mem-
ber at locality ©; and the lower facies of the Yazoo clay

formation at localities 17, 18, 19, and 20.

Remarks. - The swept-back spines along the dorsal margin
are delicate, characteristic features of the species, but
they occur only in the specimens from the Shubuta clay member

in which the microfauna is exceptionally well preserved.
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Genus ARCHICYTHEREIS Howe, 1936

Type Species Cythereis yazooensis Howe and Chambers, 1935

Archlcythereis yazooensis (Howe -and Chambers), 1935
P1. XIII., figs. 6, 7

Cythereis yazooensis Howe and Chambers, 1935, La. Dept. Cons.

Geol. Bull. 5, pp. 38, 39, pl. 1, fig. &, pl. 4, figs. 29,
30-
Cythereis yazooensis Howe and Chambers, in Bergquist, 1942,
Miss. Geol. Surv. Bull. 49, p. 108, pl. 11, rig. 17.
Diagnosis. - Carapace delicate, smooth and transparent,

Anterior broadly rounded with several flact T-shaped spilnes
around the border. A small ala with a spine protrudes “rom

near the ventral margin.

Description. - Carapace delicate, transparent to trans-
lucent, and elongate-subpyriform in outline. Dorsal and
ventral margins straight and converge toward the posterior.
Anterior margin broadly rounded with several 7lat T-shaped
spines fringing the border. Posterior margin straight and
sloping in the dorsal part, obliguely rounded and spinose
in the ventral part. Greatest height at the anterior car-
dinal angle; greatest thickness slightly posterior to center.
Surface of the carapace smooth. A small ala, tipped with a
spine, protrudes from the centro-ventral region of the valves.
On the inside, the valves are shallow with Very narrow
marginal areas, Radial pore canals few and widely spaced.

The line of concrescence coincides with the inner margin.
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Muscle scars consist of a vertical row of four scars with a
heart-shaped scar anterior to them, Hinge of the right

valve consists of a small, slightly crenulated cusp at each
of the cardinal angles connected by a narrow groove. Hinge

of the left valve complementary. Dimorphism not determined.

Dimensions. - Hypotype no. 6045, a left valve from the
Shubuta clay member at locality 6: length 0.77 mm., height
O0.44 mm. Hypotype no. 6044, a right valve from the same

locality: 1length C.70 mm., height 0.34 mm.

Comparisons. - The hypotypes are nearly identical :to the
holotype.
Occurrence. - Occurs at all localities and stratigraphic

horizons of the Jackson group in Mississippi.

Remarks. - Stephenson, 1946, recognized the type species

of this genus as a young molt and recommended that the genus
be suppressed., This form is undoubtedly a molt as evidenced
by the weakly developed hinge structure, the very narrow
anterior margin, and the delicate valves. Hundreds of speci-
mens have veen studied in association with adult forms, how-
ever, and no definitive conclusion can be reached concerning

the genus and species to which it belongs. A.yazooensis

appears to be a young molt of the type which is basic to a
number of genera including Brachkycythere, Actinocythereis,

and Trachyleberis. Typical forms are described and figured
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only because of the stratigraphic usefulness of the fossil.
It is very abundant in the Jackson outcrop material, more
SO, perhaps, than at other levels, therefore it adds to the
recognition criteria of this horizon although it cannot
itself be regarded as an "index fossil."

The left valve on cotype slide no. 808, Henry V. Howe
Collection, Louisiana State University, is designated as

the holotype of this species.

Genus BUNTONIA Howe, 1935
Type Species Buntonia shubutaensis Howe, 1935

Buntonia shubutaensis Howe, 1935
Pl. XIII. 3 figs. 8-11

Cythereils (?),israelskyi Howe and Pyeatt, in Howe and Cham-
bers, 1935, Ia. Dept. Cons, Geol, Bull. 5, pp. 33, 34,
pl. 1, figs. 19-21; pl. 4, figs. 7-9.

Buntonia shubutaensis Howe, 1935, ©La. Dept. Cons. Geol,
Bull. 5, pp. 23, 20, pl. 4, figs. 4, 5; pl. 5, rig. 7.

Pyricytherels israelskyi (Howe and Pyeatt),,in Howe and Law,
19306, La. Dept. Cons. Geol, Bull. 7, pp.-55, 56.

Cythereis (?) israelskyi Howe and Pyeatt, in Bergquist, 1942,
Miss. Geol. Surv. Bull. 49, p. 107, pl, 11, frig. 12.

Diagnosis. - Dorsal margin straight and slopes downward

to the posterior end. Surface smooth in the anterior region.
There are several small longitudinal ribs on the inflated
posterior region which are intersected, in some specimens,

by transverse riblets,
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Description, - Carapace small, suopyriform in side view,
Dorsal margin straight and siopes downward to the posterior
end. Ventral margin straight to slightly sinuate. Anterior
margin broadly and evenly rounded. Posterior margin narrow-
1y rounded, slightly upturned in the postero-dorsal part,
Left valve overlaps the right valve strongly at the posterior
cardinal angle. Surface of :the carapace smooth in the znte-

rior region. There are several small, round, longitudinal
rios on the inflated posterior region which are intersected,

in some specimens, by transverse ridliets.

~de

On the inside, the valves are moderately deep with oroad
marginal areas., Radial pore canals numerous, in some cases
bifurcating, and they occur in bundles of two or more, clcsely
spaced. The line of concrescence coincides with the inner
margin thrcughout. Selvage strong. Muscle scars consist of
a vertical row of four oval-shaped scars with a U-shaped scar
anterior to them. Hinge of the right valve consists of a
knob-like anterior tooth and a post jacent socket connected by
a slightly crenulated groove to a flat, dorsally recurved,
posterior tooth. Hinge of the left valve complementary.

males are more slongate than females,

Dimensions. - Hypotype no. 6045, a female right valve from
the Shubuta clay member at locality 6: length 0.53 mm.,
height 0.30 mm, Hypotype no. 6047, a female left valve:

length 0.53 mm., height 0.31 mm. Hypotype no. 6048, a male
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lert valve: 1length 0.56 mm,, height 0,30 mm. Hypotype no.
6049, a male right valve: 1length 0.51 mm,., height 0.26 mm.

All hypotypes are from the Shubuta clay member at locality 9,

Comparisons. - The described forms have been compared with

the cotypes of Cythereis ? israelskyi Howe and Pyeatt, and

found to be the same species.

Occurrence, - Occurs commonly at all outcrop localities and

all stratigraphic units of the Jackson group in Mississippi.

Remarks. - The left valve on cotype slide no. 1144, Henry
V. Howe Collection, Louisiana State University, is selected
as holotype of this species,

Buntonia morsei (Howe and Pyeatt), 1935
P1. XIII., Zigs, 12-14

Cythereis (?) israelskyi var. morsei Howe and Pyeatt, in Howe
and Chambers, 1935, La. Dept. Cons. Geol. Bull. 5, pp. 34,
35, pl. 3, figs. 11, 12,

Cythereis (?) israelskyl var. morsei Howe and Pyeatt, in Berg-
quist, 1942, MIss Geol. Surv. Bull. 49, o. 108, ol, 11,
fig. 13.

Diagnosis. - Dorsal margin straight and slopes downward to
the posterior end. Surface completely covered 0y coarse pits
which tend to align in parallel rows on the inflated posteri-

or region,

Description., - Carapace small, subpyriform in side view.

Dorsal margin straight and slopes downward to the narrow



-218-

posterior. Ventral margin slightly convex. Anterior margin
broadly and evenly rounded with a small sharp rim. Posteri-
or margin narrowly rounded and upturned slightly at the
postero-dorsal vart. QGreatest height at the anterior cardi-
nal angle; greatest thickness slightly posterior to center,
Left valve overlaps the right valve strongly at the anterior
cardinal angle, Surface of the carapace covered by coarse
pits which tend to align in parallel rows on the inflated
posterilor region.

On the inside, the valves are moderately deep with
oroad marginal areas. Radial pore canals numerous, fine,
sometimes wavy and bifurcating. They occur singly or in
bundles of two or more. The line of concrescence coincides
wlth the inner margin throughout. Muscle scars consist of
a vertical row of four, small oval-shaped scars with a U-
shaped scar anterior to them. Hinge of the right valve con-
sists of a small, knob-like anterior tooth and a post jacent
socket connected by a narrow, slightly crenulated groove to
a flat, dorsally recurved, posterior tooth. Hinge of the
left valve complementary. Males are more elongate than fe-

males,

Dimensions. - Hypotype no. 6050, a carapace from the lower
facies of the Yazoo clay formation at locality 17: 1length
0.54 mm., height 0.34 mm. Hypotype no. 6052, a male right

valve from the same locality: length 0.56 mm., height 0.27
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mm. Hypotype no. 6051, a female left valve from the same

locality: 1length 0.54 mm., height 0.33 mm.

Comparisons. - This species can be distinguished from

Buntonia israelskyi Howe and Pyeatt by its surface ornamen-

tation, B. morsel being completely covered with coarse pits

in contrast to the rib ornamentation of B. israelskyi.

Occurrence. - Occurs in the Cocoa sand meﬁber at localities
1 and 6; the lower racies of the Yazoo clay formation at lo-
calities 17, 18, 19, and 20; and the upper marl member of
the Moodys Branch rormation at locality 13.

Buntonia warneri (Howe and Pyeatt), 1935
Pl, XIII., figs. 15, 16

Cythereis (?) israelskyi var. warneri Howe and Pyeatt, in
Howe and Chambers, 1935, La. Dept. Cons. Geol. Bull., 5,
p‘ 35) plo 3, fig. 8.

Diagnosis. - Dorsal margin straight and slopes downward to

the narrow posterior. Surface smooth throughout.

Description. - Carapace small, subpyriform in side view.
Dorsal margin straight and slopes downward to the narrow
posterior. Ventral margin straight to slightly convex. An-
terior margin broadly and evenly rounded with a small sharp
rim. Posterior margin narrowly rounded and slightly upturned
at the postero-dorsal part. ILeft valve overlaps the right

valve at the anterior cardinal angle. There is a small round
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Sulcus slightly anterior to center, Surface of the carapace
smooth throughout.

On the inside, the valves are moderately deep with
broad marginal areas. Radilal pore canals numerous, fine,
occasionally wavy and bifurcating. They occur singly or in
bundles of two or more. The line of concrescence coincides
with the inner margin throughout. Muscle scars consist of
a vertical row of four, small, oval-shaped scars with a
crescent-shaped scar anterior to them. Hinge of the right
valve consists of a small, knob-like anterior tooth and a
postjacent socket connected by a narrow crenulated groove to
a flat, dorsally recurved, posterior tooth. Hinge of the
left valve complementary. Males are more elongate than fe-

males.

Dimensions. - Hypétype no. 6053, a female carapace from the
North Creek clay member at locality 2: 1length 0.53 mm. ,
height 0.33 mm. Hypot¥ype no. 6054, a male right valve from

the same locality: length 0.56 mm,, height 0.29 mm.

Comparisons, - The hypotypes are nearly identical to the
holotype. This species 1s easily distinguished from others

of the genus by its smooth surface,

Occurrence. - OQccurs commonly in the North Creek clay mem-
ber at localities 1, 2, 4, 7, 9, and 10; commonly in the

Cocoa sand member at localities 1 and 6; and the upper facies
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of the Yazoo clay formation at locality 11; rarely in the
Pachuta marl member at locality 6; the lower facies of the
Yazoo clay formation at locality 13; and the upper marl
member of the Moodys Branch formation at locality 15,
Buntonia donnellyi n, sp.
Pl1. XIII., figs. 21-23
Diagnosis. - Carapace heavy and large for the genus. Sur-

face of the inflated posterior region ornamented by a deli-

cate pattern of reticulations,

Description. - Carapace heavy, subpyriform in outline. Dor-
sal margin straight and slopesdownward toc the posterior,
Ventral margin straight to slightly convex. Anterior margin
broadly and evenly rounded with a wide rim,. Posterior mar-
gin narrowly rounded and upturned slightly at the postero-
dorsal part. Greatest height at the anterior cardinal angle;
greatest thickness slightly posterior to center. The in-
flated posterior region of the carapace is ornamented by a
delicate pattern of polygonal reticulations, remainder of
the valve surface smooth. There is a small round sulcus

Just anterior to center.

On the inside, the valves are moderately deep with broad
marginal areas. Radial pore canals numerous, some are wavy,
and they occur singly or in bundles of two or more, closely
spaced. The line of concrescence coincides with the inner

margin throughout. Muscle scar pattern consists of a verti-
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cal row of four, small, oval-shaped scars with another scar
anterior to them. Hinge of the right valve consists of a
small, pointed anterior tooth and a post jacent socket con-
nected by a crenulated groove to a flat, dorsally recurved,
posterior tooth. Hinge of the left valve consists of a deep
anterior socket and a postjacent tooth connected Dy a crenu-
lated bar to a posterior socket. Males are more elongate

and less pyriform in outline than females.

Dimensions. - Holotype no. 5055, a female left valve rom
the Shubuta clay member at locality &6: length 0.67 mm, ,
height 0.39 mm. Paratype no. 5056, a male right valve:
leng?h 0.71 mm., height 0.37 mm. Paratype no. 5057, a fe-
male right valve: length 0.64 mm., height 0.37 mm. Para-

types are from the same locality as the holotype.

Comparisons. - This species differs from all the previously
described species of Buntonia by its large heavy carapace
and by the definite reticulated pattern in the inflated pos-

terior region.

Occurrence. - Restricted to the upper Shubuta clay member

at locality 6.

Buntonia plileri n. sp.
Pl., XIII., figs. 17-20

Diagnosis. - Dorsal margin straight and slopes downward to

the narrow posterior end. The inflated posterior region of
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the valves ornamented by subparallel longitudinal rows of
small ribs which are occasionally branched. Anterior re-

glon may be smooth, reticulate, or ribbed.

Description. - Carapace small, subpyriform in side view.
Dorsal margin straight and slopes downward to the narrow
posterior end. Ventral margin straight to slightly sinuate.
Anterlor margin broadly and evenly rounded, somewhat com-
pressed, with a wide rim. Posterior margin narrowly rounded
and upturned slightly at the postero-dorsal part. Left valve
overlaps the right valve at the anterior cardinal angle,
Surface of the carapace ornamented by a pattern of rounded
ribs. On the inflated posterior the ribs are longitudinally
arranged, subparallel, and in some cases branched. In the
postero-dorsal area they are intersected oy transverse rib-
lets producing a reticulated effect. The anterior region
may be ribbed, semireticulate, or smooth, -There is a small
round sulcus slightly anterior to center.

On the inside, the valves are moderately deep with
broad marginal areas. Radial pore canals numerous, long,
in some cases bifurcating; they occur singly or in obundles
of two or more, closely spaced. The line of concrescence
coincides with the inner margin throughout. Muscle scar
pattern consists of four, small, elongate scars in a verti-
cal row with a V-shaped scar anterior to them. Hinge of

the right valve consists of a small, knob-like anterior
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tooth and a postjacent socket connected by a narrow crenu-
lated groove to a flat, dorsally recurved, posterilior tooth.

Hinge of the left valve complementary. Males are more elon-

gate than females,.

Dimensions. - Holotype no. 6058, a rfemale left valve from
the Shubuta clay member at locality &6: length 0.56 mm.,
height 0.30 mm. Paratype no. 6059, a female right valve:
length 0.57 mm., height 0.30 mm. Paratype no. 5060, a male
right valve: length 0.57 mm., height 0.26 mm. Paratype no.

6061, a male left valve: length 0.59 mm., neight 0.30 mm.

Comparisons. - This species differs from the other species
of the genus in the pattern developed by the rib ornamenta-
tion on the inflated posterior area. The carapace 1is also

less pyriform and more elongate than others of the genus,

Occurrence. - Occurs in the Shubuta clay member at locality

5.

Genus HERMANITES Purl, 1953, emended, 1955

Type Species Hermania reticulata pPuri, 1953

Hermanites dohmi (Howe and Chambers), 1935
Pl1. XIV., figs. 1-4

Cythereis hysonensis var. dohmi Howe and Chambers, 1935, Ia.
Dept. Cons. Geol, Bull. 5, p. 32, pl, 1, fig. 9.

Cythereis hysonensis var. dohmi Howe and Chambers, in Berg-
quist, 1942, Miss. Geol. Surv. Bull. 49, p. 107, pl. 11,
fig. 11.
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Diagnosils., - Surface elevated in the postero-central region
and smooth. Sculpturing consists of strong parallel dorsal
and ventral ridges which Sweep up posteriorly to the top of
the postero-central elevation and terminate with sharp pro-
Jections., A transverse ridge extends obliquely across the
elevated region and connects to the ends of the dorsal and
ventral ridges, Normal pore canals numerous. Subcentral

tubercle very prominent.

Description. - Carapace subrectangular in outline,. Dorsal
margin straight with a hinge-ear at the anterior cardinal
angle. Ventral margin straight. Anterior margin broadly
rounded and fringed with numerous minute denticles below a
ralsed rim. Posterior margin compressed and pointed in the
middle; the dorsal half straight to slightly concave and the
ventral half rounded with a few short, blunt spines. Valves
are elevated in the postero-central reglon, Surface sculp-
tured as follows: A strong, short, dorsal ridge begins
slightly below and anterior to the center of the dorsal
margin and sweeps up posteriorly to the top of the elevated
region where it terminates with a strong projection. A ven-
tral ridge begins at the antero-ventral margin and sweeps up
posteriorly to the top of the elevated reglon and also termi-
nates with a strong projection. A transverse ridge extends
obliquely across the postero-central region and connects the

ends of the dorsal and ventral ridges. Normal pore canals
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numerous and give the surface a shallow, pitted effect,
Subcentral tubercle prominent.

On the inside, the valves are shallow with broad mar-
ginal areas, Radial pore canals numerous, occasionally
branched, and occur in bundles of two or more, The line of
concrescence coincides with the inner margin throughout.
Selvage strong. Muscle scar pattern consists of four oval-
shaped scars in a vertical row on the posterior edge of the
muscle pit with one scar anterior to them within the pit.
Hingement of the right valve consists of a high, rounded
anterlor tooth and a postjacent socket connected by a smooth
groove to a blunt, rounded posterior tooth. Hingement of
the left valve complementary. Males have the same sculp-

turing and other features as females but are more elongate.

Dimensions. - Hypotype no. 6062, a female right valve from
the Shubuta clay member at locality 6: length 0.61 mm, ,
height 0.33 mm. Hypotype no. 6063, a male left valve from
the Moodys Branch formation at locality 15: length 0.56 mm.,
height 0.30 mm. Hypotype no, 6064, a female carapace from
the same locality: 1length 0.60 mm., height 0.31 mm. Hypo-
type no. 6065, a female left valve from the same locality:

length 0,54 mm., height 0.30 mm.

Comparisons. - The strong dorsal and ventral ridges with
their sharp terminal projections and the numerous normal

pore canals which are visible on the surface are features
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which distinguish this species from others of the genus.,

Occurrence, - OQOccurs at all stratigraphic horizons and out-
crop localities of the Jackson group in Mississippi except

the upper facies of the Yazoo clay formation at localities

11 and 14,

Remarks. - Thils species is removed from the genus Cythereis
and reassigned to Hermanites for the following reasons: The
hingement is simple holamphidont in contrast to that described
by Triebel (1940) for Cythereis. Normal pore canals are nu-
merous, whereas none is described for Cytherels. The V-shaped
antennal scar in the muscle pit as described ror Cythereis is
not apparent in the foregoing described forms.

Hermanites hysonensis (Howe and Chambers), 1935
Pl. XIV., figs. 5-9

Cythereis hysonensis Howe and Chambers, 1935, La. Dept. Cons.

gzol. Bull. 5, pp. 31, 32; pl. 1, fig. 8; pl. o, rigs. 23,
Dlagnosis. - Surface coarsely reticulate, and sculpturing
consists of a weakly developed dorsal ridge which forms a
small projection near the posterior cardinal angle; a strong
ventral ridge which terminates with a small projection in
the posterior fourth of the valve; and a transverse ridge
which extends irregularly across the slightly elevated pos-
terior region connecting the ends of the dorsal and ventral

ridges. A small connective ridge extends to the posterior
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cardinal angle.

Description, - Carapace subrectangular in outline. Dorsal
margin straight with a small hinge-ear at the anterior car-
dinal angle. Ventral margin straight to slightly sinuate.
Both margins converge slightly toward the posterior. Ante-
rior margin broadly rounded and fringed with numerous minute
denticles below a raised rim. Posterior margin pointed,
straight to slightly concave in the dorsal half, rounded and
denticulate in the ventral half. Surface coarsely reticu-~
late with numerous normal pore canals., Postero-central re-
gion slightly elevated. Surface sculptured as follows: A
small dorsal ridge begins near the eye tubercle and parallels
the dorsal margin to a point near the posterior cardinal
angle where 1t curves back sharply and forms a small projec-
tion. On some specimens a small ridge continues to the suop-
central tubercle. A strong central ridge begins in the
antero-ventral region and parallels the ventral margin to
the posterior fourth of the valve where it terminates with
a small projection. A transverse ridge extends irregularly
across the postero-central region and connects to the ends
of the dorsal and ventral ridges, A short ridge extends
from the end of the dorsal ridge to the posterior cardinal
angle,

On the inside, the valves are shallow with broad mar-

ginal areas. Radial pore canals numerous at the anterior,



-229-

in some cases branched, and occur in bundles of two or more,
Few at the posterior. The line of concrescence coincides
with the inner margin throughout., Muscle scar pattern con-
sists of a vertical row of four oval-shaped scars on the
posterior edge of the muscle pit with one scar anterior to
them within the pit. Hinge of the right valve consists of

a high, rounded anterior tooth and a post jacent socket con-
nected by a smooth groove to a blunt, rounded posterior
tooth. Hinge of the left valve complementary. Males are

more elongate than females.

Dimensions. - Hypotype no. 6066, a female right valve from
the lower facies of the Yazoo clay formation at locality 12:
length 0.50 mm., height 0.33 mm. Hypotype no. 0067, a re-
male left valve from the same locality: length 0.50 mm., ,
height 0.33 mm. Hypotype no. 6068, a male right valve:
length 0.61 mm., helght 0.31 mm. Hypotype no. 6069, a whole
female carapace: 1length 0.59 mm., height 0.30 mm: Hypotype
no. 6070, a complete male carapace from the North Creek clay

member at locality 7: length 0.70 mm., height 0.33 mm.

Comparisons., - This species is distinguished by its coarse-
1y reticulated surface and its small dorsal and ventral
ridges. The central ridge commonly present between the
terminal point of the dorsal ridge and the subcentral tuber-
cle and the short connective ridge at the posterior cardinal

angle are also distinguishing features.
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Occurrence. - Occurs in the Moodys Branch formation at lo-
calities 8 and 15; North Creek clay member at localities 2,
T, and 9; Cocoa sand member at locality 1; the lower facies
of the Yazoo clay formation at localities 12, 13, and 17;

and very rarely in the Pachuta marl member at locality 5.

Remarks. - The left valve on cotype slide no. 812, Henry V.
Howe Collection, Louisiana State University, 1s designated
as the holotype or this species. This species is removed
from Cytherels and reassigned to Hermanites oecause or the
holamphidont hingement, normal pore canals, and the muscle

scar arrangement,

Hermanites raglandi n. sp.
Pl. XIV., figs. 10-15
Diagnosis, - Surface coarsely reticulate. Postero-central
region slightly elevated with a gentle slope to the compressed
posterior region. There is a suggestion of weakly developed
dorsal and ventral ridges which terminate abruptly at the top

of the postero-central elevation.

Description. - Carapace subrectangular in outline. Dorsal
margin straight with a small hinge ear; ventral margin
straight to slightly sinuate. Both margins converge slightly
toward the posterior. Anterior margin broadly rounded and
fringed with numerous minute denticles below a raised rim.

Postero-central region slightly elevated with a gentle slope



-231-

to the compressed posterior marginal area. The posterior
margin is pointed in the middle, straight to slightly con-
cave in the dorsal half, and rounded with a few small spines
in the ventral halr, Surface of the carapace coarsely retic-
ulate. Subcentral tubercle prominent. There is a suggestion
of weakly developed dorsal and ventral ridges which terminate
abruptly at the top of the postero-central elevation.

On the inside, the valves are shallow with broad mar-
glnal areas, Radial pore canals numerous at the anterior,
commonly branched, and occur singly or in bundles of two or
more, irregularly spaced. The line orf concrescence coincides
with the inner margin throughout. Muscle scar pattern con-
sists of a vertical row of four oval-shaped scars with a scar
anterior to them within the pit. 1In some cases the second
Scar from the top in the vertical row 1is split into two scars,
Hinge of the right valve consists of a small, rounded ante-
rior tooth and a postjacent socket connected by a groove to
a blunt, rounded posterior tooth,. Hinge of the lert valve

complementary. Males are more elongate than females,

Dimensions. - Holotype no. 5071, a female left valve from
the Moodys Branch formation at locality 8: 1length 0.59 mm, ,
height 0.31 mm. Paratype no. 6072, a female right valve:
length 0.59 mm., height 0.21 mm. Paratype no., 6075, a fe-
male left valve: length 0.60 mm., height 0.33 mm. Paratype

no. 6074, a male right valve: length 0.60 mm., height 0.29
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mm. Paratype no. 6073, a female carapace: length 0.50 mm.,

height 0.33 mm,

Comparisons. - This species differs from H. hysonensis in

having less prominent dorsal and ventral ridges and in lack-
ing terminal projections at the ends of the ridges. This
form also shows some features that are reminiscent of some
of the forms assigned to the genus Murrayina. It 1is refer-
red to Hermanites because of the elevated postero-central
region of the valves and the suggestion of dorsal and ventral
ridges. The posterior margin is also slightly more pointed

than the typical species assigned to Murrayina.

Occurrence. - Occurs in the Moodys Branch formation at lo-
calities 8 and 15; and rarely in the Cocoa sand member at
localities 1 and 6,
Hermanites morrisoni n. sp.
Pl. XIV., figs. 16-19

Diagnosis. - Surface sculpturing consists of strong paral-
lel dorsal and ventral ridges which sweep up posteriorly to
the elevated posterior region where each terminates with a
small, blunt projection. A transverse ridge extends ob-
liquely across the elevated posterior region connecting the
ends of the dorsal and ventral ridges. Three small sub-
parallel ridges extend from the subcentral tubercle to a

point near the anterior margin. Large foramina parallel the
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Description. - Carapace subrectangular in outline. Dorsal
margin stralght with a hinge ear at the anterior cardinal
angle. Ventral margin slightly sinuate. Both margins con-
verge gently toward the posterior, Anterior margin broadly
and obliquely rounded and fringed with a row of minute
denticles below a strong raised rim. Posterior margin com-
pressed and pointed in the middle; it is straight to slightly
concave 1In the dorsal half and rounded with several short,
blunt spines in the ventral half. Surface of the valves
elevated in the postero-central region and sculptured as
follows: A strong dorsal ridge begins behind and below the
eye tubercle and sweeps up posteriorly to the top of the
elevated region where it terminates with a small blunt pro-
Jection. A strong ventral ridge begins at the antero-ventral
margin and sweeps up posterlorly, parallel to the dorsal
ridge, to the top of the elevated region where it also ter-
minates with a small projection. A transverse ridge extends
obliquely across the elevated region and connects the ends
of the dorsal and ventral ridges. The posterior slopes
gently from the transverse ridge to the compressed marginal
region. Subcentral tubercle prominent with three small sub-
parallel ridges extending from it to a point near the ante-
rior margin. A small node-like projection lies just behind

the subcentral tubercle. Large foramina parallel the ridges
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and the anterior margin. Numerous normal pore canals appear
on the surface.

On the inside, the valves are shallow with broad margin-
al areas, Radial pore canals numerous, in some cases branched
and occur singly or in bundles of two or more. The line of
concrescence coincides with the inner margin throughout.
Muscle scar pattern consists of a muscle pit with one, per-
haps two, small scars anterior to them within the pit. Hinge
of the right valve consists of a rounded anterior tooth and a
postjacent socket connected by a groove to a vlunt, round
posterior tooth. Hinge of the left valve complementary,

Males are more elongate than females.

Dimensions. - Holotype no. 6076, a female lef:t valve from
the Moodys Branch formation at locality 8: length 0.60 mm.,
height 0.33 mm. Paratype no. 6078, a male right valve:
length 0.60 mm., height 0.29 mm. Paratype no. 5079, a remale
left valve: 1length 0.60 mm., height ©.33 mm., Paratype no.
6077, a female carapace; length 0.60 mm., thickness 0.33 mm.,
height 0.33 mm,

Comparisons. - This species resembles Cythereis collei Gooch,

1941, from the Cook Mountain (Eocene) of Louisiana. The
sculpturing is very similar, but in C. collel the surface is
reticulated in contrast to the conspicuous foramina and nor-
mal pore canals in C. morrisoni. In addition, the small node-

like projection behind the subcentral tubercle is not described
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in C. collei.

Occurrence., - OQOccurs abundantly in the Moodys Branch forma-
tion at localities 8 and 15; rarely in the North Creek clay
member at localities 2 and 4; Cocoa sand member at locali-
ties 1 and ©; Pachuta marl member at locality 3; and the
lower facies of the VYazoo clay formation at localities 12,
13, 17, 19, and 20.

Hermanites adamsi n. sp.

Pl, XV., figs, 12-15

Diagnosis. - Dorsal margin straight and flattened near the
anterlor cardinal angle. Surface covered with a web-1like
network or coarse reticulations and elevated in the postero-
central region. Moderately strong parallel dorsal and ventral
ridges sweep up posteriorly to the elevated region where each

terminates with a small node-like projection.

Description. - Carapace subrectangular in outline. Dorsal
margin straight and flattened near the anterior cardinal
angle. Ventral margin straight. Both margins converge
slightly Toward the posterior. Anterior margin oroadly
rounded and fringed with numerous minute denticles below a
small raised rim, Postero-central region elevated with a
gentle slope to the compressed posterior marginal region.
Posterior margin slightly concave in the dorsal half, rounded

with several small spines in the ventral half. Surface of
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the carapace ornamented with a coarse web-like network of
polygonal reticulations, Subcentral tubercle prominent,
Surface sculptured as follows: A moderately strong dorsal
ridge ovegins just below and behind the eye tubercle and sweeps
back posteriorly to the top of the slevated vostero-central
region where it terminates with a small blunt projection. A
ventral ridge begins at the antero-ventral margin and also
sweeps up posteriorly to the top of the elevated region where
it also terminates with a small, blunt projection.

On the inside, the valves are shallow with oroad margin-
al areas. Radial pore canals numerous, in some cases branched
near the outer margin, and occur singly or in bundles of two
or more, irregularly spaced. They occwr mostly in the ventral
half of the posterior margin. The line of concrescence coin-
cides with the inner margin throughout. Muscle scar vattern
consists of a vertical row of rour oval-shaped scars on the
posterior edge of the muscle pit with another small scar an-
terior to them within the pit. Hinge of the right valve con-
sists of a small, round anterior tooth and =a postjacent
socket connected by a groove to a small, round posterior
tooth. Hinge of the left valve complementary. Dimorphism

not determined,

Dimensions. - Holotype no. 6080, a right valve from the
Moodys Branch formation at locality 8: 1length 0.70 mm.,

height 0.37 mm. Paratype no. 6082, a left valve: 1length
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0.69 mm,, height 0.38 mm. Paratype no. 0081, a right valve;
length 0.71 mm., height 0.37 mm.

Comparisons. - This species resembles Cythereis 9 scutulata

Howe, 1951, from the Avon Park limestone of Florida, but
differs in the outline of the valves and in the prominence

of the dersal ridge.

Occurrence. -~ Found only in the Moodys Branch formation act

locality 3.

Genus ECHINOCYTHEREIS Puri, 1954

Type Species Cythereis garretti Howe and McGuir: 1835

—a by

Echinocythereis jacksonensis (Howe and Pyeatt), 1935
Pl. XIv,, figs. 20, 21

Cythereis (?) jacksonensis Howe and Pyeatt, in Howe and
Chambers, 1935, ILa. Dept. Cons. Geol. Bull. 5, pp. 35,
36, pl. 1, figs. 23, 24; pl. 4, fig. 31

Cythereis (?) jacksonensis Howe and Pyeatt, in Berggquist,
1902, Miss. Geol. Surv. Bull. L9, p. 108, pi. 11, Ffig. 14

Cythereis Jjacksonensis Howe and Pyeatt, in van den Bold,

1940, Utrecht University, J. H. DeBussy, Amsterdam, p., 89,
pl., 10, fig. 7.

Diagnosis. -- Carapace tumid, elongate-subovate in outline.
Surface reticulo-spinose with the reticles and spines ar-

ranged in concentric rows parallel to the margins.

Description. - Carapace tumid, elongate-subovate in side

view. Dorsal margin straight; ventral margin slightly sinuate.
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Anterior margin broadly and obliquely rounded with a wide
rim which 1is fringed with numerous denticles. Posterior
margin straight and sloping in the dorsal half; obliquely
rounded and denticulate in the ventral halrf, Greatest
height at the anterior cardinal angle, Greatest thickness
posterior to center. Surface of the carapace reticulo-
spinose with the reticles and spines arranged in concentric
rows parallel to the margins,

On the inside, the valves are deep with moderately
broad marginal areas. Radial pore canals moderately numer-
ous, in some cases branched, and occur singly or in bundles
of two or more, widely spaced. The line of concrescence
coincides with the inner margin throughout. Selvage strong,
with a prominent lip-line approximately midway between the
inner and outer margins on each valve. Muscle scars con-
sist of a vertical row of four scars with two scars anterior
to them. Hinge of the right valve consists of a rounded
anterior tooth and a postjacent socket connected by a groove
to an elongate, rounded posterior tooth. Hinge of the left

valve complementary. Males are more elongate than females.

Dimensions. - Hypotype no. 6083, a remale right valve from
the Moodys Branch formation at locality 15; length 0.90 mm.,
height 0.51 mm. Hypotype no. 6084, a male left valve from
the same formation at locality 8: 1length 1.00 mm., height
0.56 mm.
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Comparisons., - Comparison of the hypotypes with the holo-
type indicates the identity of the species. This species 1is
distinguished from others of the genus oy the relatively

large tumid carapace and the concentric rows of reticles and

spines on the surface,

Occurrence, - OQOccurs commonly in all stratigraphic levels
of the Jackson group in Mississippi except the Shubuta clay
member and the upper facies of the Yazoo clay formation.

Echinocythereis c¢f. E. nuda Puri, 1957
Pl. XIV., figs. 22-24

Diagnosis. - Carapace tumid, elongate-subovate in side view.
Dorsal margin straight; ventral margin slightly sinuate.
Anterior margin oroadly rounded with a rim which is fringed
with numerous denticles. Greatest height at the anterior

cardinal angle, Surface of the valves smooth throughout.

Description. - Carapace tumid, elongate-subovate in side
view, Dorsal margin straight; ventral margin slightly sin-
uate. Anterior margin broadly and obligquely rounded with a
rim which is fringed by small denticles. Posterior margin
straight to slightly concave in the dorsal half, rounded and
denticulate in the ventral half. Greatest height at the an-
terior cardinal angle; greatest thickness posterior to center.
Surface of the carapace smooth.

On the inside, the valves are deep with moderately broad
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marginal areas. Radial pore canals are moderately numerous,
occasionally bifurcating, and occur singly or in bundles of
two or more. Selvage strong. The line of concrescence
coincides with the inner margin throughout. Muscle scar
pattérn consists of a vertical row of four oval-shaped scars
with two scars anterior to them. Hinge of the right valve
consists of a rounded anterior tooth, a post jacent socket,
and a flat elongate posterior tooth connected 0y a groove,
Hinge or the left valve complementary. Males are more elon-

gate than females,

Dimensions. - Hypotype no. <085, a female carapace from the
Pachuta marl member at locality 3: length C.94 mm., neight

0.54 mm.

Comparisons. - The figured specimen fits the ceneral de-
- [=]

scription of E. nuda Puri, 1957, from the Ocala group of

Florida, but no comparisons were made with the types, This

specimen is also identical to E. Jacksonensis Howe and Pyeatt

except for the smooth surface,

Occurrence., - Occurs in the Pachuta marl member at locality
3; rare in the Shubuta clay member at locality 6; and in the
lower facies o the Yazoo clay formation at localities 12,

17, 19, and 20.

Genus HENRYHOWELLA Puri, 1956, emended 1957

Type Species Henryhowella florienensis (Howe and Chambers),

1935
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Henryhowella florienensis (Howe and Chambers), 1935
Pl. XV., figs. 1-6

Cythereis florienensis Howe and Chambers, 1935, La. Dept.

Cons. Geol. Bull. 5, pp. 28, 29, pl. 1, fig. 14,

Cythereis deusseni Howe and Chambers, 1935, La. Dept. Cons,

Geol. Bull. 5, p. 27, pl. 1, fig. 15; pl. 5, figs. 2, 3.

Cythereis florienensis Howe and Chambers, in Bergquist,

1942, Miss. Geol. Surv. Bull. 49, p. 106, pl. 11, rig.

~——

Dilagnosis. - Surface reticulo-spinose with two longitudinal
splnose ridges as follows: A median ridge extends posteri-
orly from the subcentral tubercle, and a ventral rildge, sub-
parallel to the median ridge, extends from near the antero-
ventral margin to a point approximately one-fourth the dis-

tance from the posterior end.

Description., - Carapace elongate-subovate in outline. Dor-
sal margin straight with a row of quadrate spines projecting
above the edge. Ventral margin straight. Both margins con-
verge slightly toward the posterior. Anterior margin broad-
ly rounded, with a rim which is fringed by a double row of
denticles., Posterior margin pointed and somewhat compressed
it is straight to slightly concave in the dorsal half and
rounded with several small spines in the ventral half., Sur-
face reticulo-spinose. There are two longitudinal spinose
ridges on the surface as follows: A median ridge extends
posteriorly from near the subcentral tubercle to a point ap-

proximately one-fifth the distance from the posterior end.
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A ventral ridge, subparallel to the median ridge, extends
from a point near the antero-ventral margin to a point ap-
proximately one-fourth the distance from the posterior end.
Subcentral tubercle covered by a thick cluster of small
spines and separated from the median ridge oy an arcuate
row of large reticles.

On the inside, the valves are moderately shallow with
broad marginal areas. Radial pore canals numerous, in some
cases wavy and branching, and occur singly, or in obundles
of two or more. The line of concrescence coincides with
the inner margin throughout. Two lip-lines are visible on
the margins of each valve. Muscle scar arrangement consists
of a vertical row of four small scars -on the posterior edge
of the muscle pit with two small scars anterior to them
within the pit. Hinge of the right valve consists of a nigh,
rounded anterior tooth and a postjacent socket connected by
a smooth groove to a blunt, rounded vosterior tooth. Hinge
of the left valve complementary. Males are more elongate

than females,

Dimensions. - Hypotype no. 6086, a female right valve from
the Shubuta clay member at locality 5: length O0.74 mm,,
height 0.41 mm. Hypotype no. 6087, a male left valve from
the same locality: 1length 0.81 mm., height 0.40 mm. Hypo-
type no. 6088, a fémale right valve from the upper facies

of the Yazoo clay formation at locality 11: 1length 0.60 mm.,
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height 0.37 mm. Hypotype no. 6089, a male left valve from
the same locality: 1length 0.70 mm., height 0.37 mm. Hypo-
type no. 6090, a molt stage from the North Creek clay member
at locality 9: length 0.51 mm., height 0.29 mm. Hypotype
no. 6091, a male left valve from the upper Shubuta clay mem-

ber at locality 5: 1length 0.80 mm., height 0.40 mm.

Comparilisons. - Comparison of the hypotypes with the holo-

type establishes the identity of the species.

Occurrence, - Occurs at all stratigraphic levels and all

localities or the Jackson group in Mississippi.

Remarks. - The individuals of this species are better de-
veloped in the Shubuta clay and Pachuta marl members than
in the Yazoo clay formation sediments in the west.

The left valve on cotype slide no. 805, Henry V. Howe
Collection, Louisiana State University, is designated as
the holotype of this species.

Henryhowella howei n. sp.
Pl. Xv., rfigs. 7-11
Diagnosis. - Surface reticulo-spinose with two longitudinal
spliny ridges as follows:; A median ridge begins near the
subcentral tubercle and extends back toward the posterior.
A ventral ridge, subparallel to the median ridge, extends
from near the antero-ventral margin to a point near the

posterior margin. On the male forms the surface pattern is
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predomlnantly reticulate with a spinose ridge suggested

only near the ventral margin.

Description., - Carapéce heavy, tumid, and elongate-subovate
in outline. Dorsal margin straight with a row of quadrate
spines projecting above the edge. Ventral margin straight
to slightly sinuate and subparallel to the dorsal margin.
Greatest height at the anterior cardinal angle. Anterior
margin oroadly and obliquely rounded with a large rim which
is fringed with a double row of denticles. A vertical bliade-
like rim parallels the anterior margin from the eye tubercle
to a point approximately one-third the distance around the
margin where a row of blunt, rounded denticles continues on
around the margin. Posterior margin pointed, somewhat com-
pressed; 1t is straight to slightly concave in the dorsal
half and rounded with several sharp spines in the ventral
half, Surface reticulo-spinose. On the females two longi-
tudinal spinose ridges are present on the central and poste-
rior regions. A median ridge begins near the subcentral
tubercle and extends back toward the posterior. A ventral
ridge, subparallel to the median ridge, begins near the
antero-ventral margin and extends to a point near the poste-
rior margin. An arcuate row of reticles separates the sub-
central tubercle from the median row of spines. In the
males the carapace is covered by large, shallow, polygonal

reticles with spines at the reticle Jjunctions. There is no
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discernible lineation of the spines and reticles except
nea; the anterior margin.

On the inslde, the valves are moderately deep with
broad marginal areas. Radial pore canals numerous, long,
in some cases branched, and occur singly or in bundles of
two or more. The line of concrescence coincides with the
inner margin throughout. Selvage strong with a lip-line
approximately midway between the inner and outer margins,
Muscle scars consist of a pattern of four oval-shaped scars
in a vertical row on the posterior edge of the muscle pit
with a scar anterior to them within the pit. Hinge of the
right valve consists of a high, rounded anterior tooth and
a postjacent socket connected by a groove to a large, blunt,
dorsally recurved, posterior tooth, Hinge of the left valve

complementary. Males are more elongate than females. In

addition, theilr ornamentation is predominantly reticulate.

Dimensions., - Holotype no. 5092, a female left valve from
the Shubuta clay member at locality 6: length 0.93 mm.,
height 0.54 mm. Paratype no. 6094, a female right valve:
length 0.91 mm,, height 0.51 mm. Paratype no. 6093, a male
right valve: length 0.98 mm., height 0.49 mm. Paratype no.
6095, a male left valve: length 1.01 mm., height 0.54 mm.
Paratype no. 6096, a left valve molt: length 0.90 mm.,
height O.43 mm. All paratypes are from the same locality
as the holotype.
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Comparisons., - This species is distinguished from H

florienensis (Howe and Chambers) by its larger size, more

fumid valves, and by spinose ridges composed of double rows
of spines on many specimens, a feature which is not seen in

H. florlenensis. The dorsal and ventral margins are also

more nearly parallel in H. howel than in H. florienensis.

Occurrence, - QOccurs in the Pachuta marl member at locali-
ties 3 and ©; Shubuta clay member at locality &; and the

upper facies of the Yazoo clay formation at locality 11.

Genus HIRSUTOCYTHERE Howe, 1951
Type Specles Hirsutocythere hornotina Howe, 1951

Hirsutocythere hornotina Howe, 1951
P1, XV., figs. 17, 18

Hlrsutocythere hornotina Howe, 1951, Fla. Geol. Surv. Bull.
3%, p. 22, pl. &4, figs. 3, 6, 9, 12,

Diagnosis., - Carapace slightly tumid with surface completely
covered by spines. Marginal areas very broad with long,
stralght radial pore canals which extend into the marginal

spines.

Description. - Carapace slightly tumid, elongate-ovate in
outline. Dorsal margin straight; ventral margin sinuate.
Anterior margin broadly and obliquely rounded with a rim
which bears numerous short spines. Posterior margin straight

to slightly concave in the dorsal half, rounded with several
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spines in the ventral half. Greatest height at the anteri-
or cardinal angle; greatest thickness at the middle. Sur-
face of the carapace completely covered by spines. Fre-
quently the sharp tips of the spines are lost in weathered
specimens giving the surface a nodose effect.

On the inside, the valves are deep with very broad
marginal areas, especilally at the anterior. Radial pore
canals numerous, long, straight, and extend into the mar-
ginal spines. The line of concrescence coincides with the
inner margin throughout. Muscle scar pattern consists of a
vertical row of four oval-shaped scars on the posterior edge
of the muscle pit with another scar anterior to them within
the pit. Hinge of the right valve consists of a high,
pointed anterior tooth and a postjacent socket connected
by a groove to a rounded, knob-like posterior tooth. The
groove 1s very narrow in the mid-dorsal part. Hinge of the

left valve complementary. Males are slightly more elongate

than the females.

Dimension. - Hypotype no. 6097, a female right valve from
the Moodys Branch formation at locality 8: length 0.74 mm.,
height O.44 mm, Hypotype no. 6098, a male left valve from
the same locality: 1length 0.75 mm., height 0.43 mm.

Comparisons. - The hypotypes are essentially identical to
the holotype. The sharp tips of the surrface spines, how-

ever, are commonly broken off as a result of abrasion.
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Occurrence, - Occurs in the Moodys Branch formation at lo-

calities 8 and 15.

Genus MURRAYINA Puri, 1953

Type Species Murrayina howei Puri, 1953

Murrayina sp,

Pl1. XVv., fig. Lo
Remarks. - Only a single left valve and right valve of
this species were found in the upper Shubuta clay member

at locality S6. A right valve is figured.

Dimenslons. - Flgured specimen no. 6099, a right valve:

length 0.50 mm., height 0.33 m.

Genus OCCULTOCYTHEREIS Howe, 1951

Type Species Occultocythereis delumbata Howe, 1951

Occultocythereils broussardi (Howe and Chambers), 1935
P1. XvI., figs, 1-3

Cytherels broussardi Howe and Chambers, 1935, La. Dept.
Cons. Geol, Bull. 5, pp. 24, 25, pl. 4, rig. 6.

Cythereis broussardi Howe and Chambers, in Bergquist, 1942,

Miss. Geol, Surv, Bull., 49, p, 106, pl. 11, fig. 7.

Diagnosis. - Surface smooth and sculptured as follows: A
dorsal ridge extends from just behind the eye tubercle to
the posterior cardinal angle. A short ventral ridge ex-

tends across the centro-ventral region of the valve and
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terminates in the posterior fourth. A prominent node-like
swelling 1s present slightly anterior to center with another

node slightly to the posterior.

Description. - Carapace small, elongate-ovate in side view.
Dorsal margin straight; ventral margin slightly sinuate.

Both margins gently converge toward the posterior end. An-
terlor margin broadly rounded and fringed with numerous small
denticles below a rlat raised rim. Posterior margin pointed
with a raised rim; it is slightly concave in the dorsal half,
rounded with denticles in the ventral half. Greatest height
at the anterior cardinal angle. Surface of the carapace
smooth except for a pattern of ridges and nodes as follows:

A high, rounded, dorsal ridge extends along the dorsal mar-
gin from just behind the eye tubercle to the posterior cardi-
nal angle, A short ventral ridge extends across the centro-
ventral region. There i1s a prominent node-like swelling Just
anterior to the center and another node slightly posterior to
center,

On the inside, the valves are shallow with oroad margin-
al areas., Radial pore canals few, and some are branched near
the outer margin. The line of concrescence coincides with
the inner margin throughout. Muscle scar pattern consists
of four small scars in a vertical row with two scars anterior
to them. Hinge of the right valve consists of a high,

rounded anterior tooth and a postjacent socket connected by
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a slightly crenulated groove to a large, rounded posterior
tooth. Hinge of the left valve complementary. Males are

more elongate than females.

Dimensions. - Hypotype no. 6100, a whole carapace from the

Pachuta marl member at locality 3: length 0.54 mm., height

0.29 mm.

Comparisons. - The hypotype is nearly identical to the holo-
type.

Occurrence, - Occurs in the Moodys Branch formation at lo-

calities 8, 15, and 16; very rare in the North Creek clay
member at locality 1; rare in the Pachuta marl member at
localities 3 and 6; and the Shubuta clay member at locality

o~
o.

Remarks. - The left valve on cotype slide no. 3814, Henry V.
Howe Collection, Louisiana State University, is designated

as the holotype of this species.

Genus PSEUDOCYTHEROMORPHA Puri, 1957

Type Species Pseudocytheromorpha elongata Puri, 1957

Pseudocytheromorpha srg,
Pl1. XVI., fig.
Remarks. - Only one representative of this genus was found
in the Cocoa sand member at locality 1. This specimen

slightly resembles P. elongata Puri, 1957, from the Crystal
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River formation (Ocala group) in Florida, but the carapace
is smaller, its sulcus is 1less prominent, and spines are not

present on the anterior and posterior margins as in P. elon-

gata.

Dimensions. - Figured specimen no. 6101; length 0.54 mm.,

height 0.23 mm,.

Genus TRACHYLEBERIDEA Bowen, 1953

Type Specles Cytherels prestwichiana Jjones and Sherborn, 1887

Trachyleveridea hiwanneensis n. sp.

Pl., XVI., figs. 5-12

Diagnosis. - Valves are covered by a web-like network of
coarse polygonal reticulations; slightly elevated in the
postero-central region. Surface sculpturing consists of dor-
sal and median ridges which Jjoin near the posterior cardinal
angle and a ventral ridge which parallels the ventral margin
to the top of the elevated postero-central region where it

ferminates with a small projection.

Description. - Carapace subrectangular in outline. Dorsal
and ventral margins straight and converge slightly toward
the posterior. Anterior margin broadly and obliquely rounded
with six short blunt spines below a raised rim. Posterior
margin pointed with ai marginal rim, straight to slightly con-
cave in the dorsal haif, and rounded with two or three short

spines in the ventral half, Left valve overlaps the right
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valve strongly just in front of the eye tubercle. Surface

of the carapace covered with a web-like network of polygonal
reticulations and slightly elevated in the postero-central
reglon. Surface sculptured as follows: A dorsal ridge ove-
gins Just behind and below the eye tubercle and extends along
the dorsal margin to a point.near the posterior cardinal an-
gle, From there it curves back sharply and extends across
the valve to the subcentral tubercle. A ventral ridge begins
at the antero-ventral margin and sweeps up posteriorly to the
top of the elevated postero-central region where it termin-
ates abruptly with a small projection.

On the inside, the valves are shallow with moderately
broad marginal areas. Radial pore canals numerous, short,
and closely spaced. The line of concrescence lies between
the inner and outer margins at the anterior extremity.

Muscle scar pattern consists of four scars on the posterior
edge of the muscle pit with a U-shaped scar anterior to them
within the pit. Hinge of the right valve consists of a high,
conlical anterior tooth and a postjacent socket connected by
a groove to a slightly serrate posterior tooth. Hinge of the
left valve complementary. Males are more elongate than fe-

males,.

Dimensions. - Holotype no. 6102, a female carapace from the
Shubuta clay member at locality 5: 1length 0.71 mm., height

0.39 mm., thickness 0.33 mm. Paratype no. 6103, a male right
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valve: length 0.67 mm., height 0.33 mm. Paratype no. 5104,
a male left valve: length 0.70 mm., height 0.34 mm. Para-
type no. 6105, a female right valve: length 0.70 mm.,
height 0.37 mm. Paratype no. 5106, a female carapace:
length 0.64 mm,, height 0.33 mm. Paratype no. 6107, a male
left valve: length 0.74 mm., height 0.36 mm. A1l paratypes

are from the Shubuta clay member at locality 5.

Comparisons, - This species is similar to Trachyleberidea

aranea Jones and Sherborn, as figured oy KeiJ, 1957, but

differs in the nature of the surface ornamentation. T.

aranea has an additional ridge extending from the subcentral

tubercle to the anterior margin which is a feature not ores-

ent in T. hiwanneensis n. sp.

Occurrence., - OQOccurs in the Pachuta marl member at locali-~
ties 3 and &; and the Shubuta clay member at localities 5
and 6; and very rarely in the Moodys Branch formation at

locality 8.

Genus TRACHYLEBERIS (?) Brady, 1898
Type Species Trachyleberis scabrocuneata (Brady), 1898

Trachyleberis montgomeryensis (Howe and Chambers), 1935
P1., XVI., figs. 13-16

Cythereis montgomeryensis Howe and. Chambers, 1935, La. Dept.
Cons, Geol., Bull. 5, p. 37, pl. 1, figs. 13, 16; pl. 2,
figs. 22, 23; pl. 6, figs. 19, 20.
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Cythereis quinquespinosa Sutton and Williams, 1939, Jour.
Paleontology, vol. I3, p. 566, pl, 63, figs. 10, 11.

Cythereis montgomeryensis Howe and Chambers, in Bergquist,
1942,6Miss. Geol. Surv. Bull., 49, p. 108, pl. 11, rfigs.
15, 16.

Cythereis montgomeryensis Howe and Chambers, in Stephenson

J

1944, Jour. Paleontology, vol. 18, pp. 450, 451, pl. 76,
fig. 7.

Trachyleberis (?) montgomeryensis (Howe and Chambers in

Puri, 1953, Amer. Mid, Naturallst, p. 176, ol. 1, %igs.
4, 5; text figs. A, B.
Dlagnosis. - Carapace heavy with the surface covered by
large, irregularly arranged, vertically tapering spines., A
cluster of spines in the anterior region is separated from
the others by an arcuate smooth area, Surface smooth near

the anterior and posterior margins,

Description. - Carapace heavy, elongate-subovate in outline,
Dorsal margin straight with a row of several sharp spines
projecting above the edge. Ventral margin straight to
slightly sinuate. Anterior margin broadly and obliguely
rounded with a thick heavy rim fringed with a double row of
small spines. Posterior margin compressed and pointed; it
is straight in the dorsal half, obliquely rounded with sev-
eral short, blunt spines in the ventral half. (reatest
height at the anterior cardinal angle. Surface of the valve
ornamented with numerous sharp, irregularly arranged, verti-

cally tapering spines. There is one cluster of spines just

anterior to center which is separated from the others by a
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wide arcuate smooth area. Surface smooth near the anterior
and pbsterior margins,

On the inside, the valves are shallow wish broad mar-
ginal areas. Radial pore canals numerous, in some cases
branched, wavy, and occur in bundles of two or more. The
line of concrescence coincides with the inner margin through-
out, Selvage strong. Muscle scars consist of a pattern of
four oval-shaped small scars on the posterior edge of the
muscle pit with two scars anterior to them near the anterior
edge of the pit. Hinge of the right valve consists of a
high, rounded anterior tooth and a postjacent socke: con-
nected oy a groove to a large posterior tooth. Hinge of the
left valve complementary. Males are more elongate than fe-

males,

Dimensions. - Hypotype no. 5109, a male right valve from
the Shubuta clay member at locality d: 1length 1.01 mm.,
height 0.50 mm., Hypotype no. 6110, a female left valve from
the same locality: 1length 0.90 mm., height 0.53 mm. Hypo-
type no. 5108, a female right valve from the Moodys Branch
formation at locality 15: 1length 0.84 mm., height 0.45 mm.
Hypotype no. 6111, a female left valve from the same local-

ity: 1length 0.86 mm., height 0.50 mm.

Comparisons. - This species differs from T. (?) quadrataspin-

ata (Howe and Law) from the Vicksburg (Oligocene) in the large

number of quadrate spines around the anterior, ventral, and
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posterior margins of the latter,

Occurrence, - Occurs throughout the Jackson group in Mis-

sissippi, rarely in the North Creek clay member.

Remarks. - The larger left valve on cotype slide no. 1103,
Henry V. Howe Collection, Louisiana State University, is
designated as holotype of this species.
Trachyleberis rossmani n. sp.

Pl. XVI., figs. 17-20
Diagnosis, - Carapace heavy with the surface completely
covered by irregularly arranged, vertically tapering spines.
Two larger spines in the postero-dorsal region project well

above the others,

Description., - Carapace heavy, elongate-subovate in out-
line. Dorsal margin straight with a row of several sharp
spines projecting above the edge. Ventral margin straight
to slightly convex. Anterior margin broadly and obligquely
rounded with a heavy rim which is fringed with a double row
of denticles. Posterior margin pointed and slightly com-
pressed; 1t 1s straight in the dorsal half and obliquely
rounded with several small spines in the ventral half,
Greatest height at the anterior cardinal angle. Entire sur-
face of the carapace ornamented by numerous sharp, irregu-
larly arranged, vertically tapering spines. There are also

two strong spines, which project above the others, in the
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postero-dorsal region.

On the inside, the valves are shallow with broad Tar-
gilnal areas, Radial pore canals numerous, some are wavy,
branched, and occur in bundles of two or more, Selvage
strong. The line of concrescence colncides with the inner
margin throughout. . Muscle scar pattern consists of a verti-
cal row of four oval-shaped scars on the posterior edge of
the muscle pit with a U-shaped scar near the anterior <dge
of the pit. Hinge of the right valve consists of a high,
rounded anterior tooth and a postjacent socket connected
by a narrow groove to a rounded posterior tooth, Hinge of
the left valve complementary. Males are identical to the

females except that they are more elongate,

Dimensions. - Holotype no. 6112, a complete female carapace
from the North Creek clay member at locality 2: 1length 0.83
mm., height 0.50 mm., thickness 0.36 mm. Paratype no. &113,
a female right valve: length 0.79 mm., height O.44 mm.
Paratype 6114, a male right valve: length C.89 mm., height
0.43 mm. Paratype no. 6115, a male left valve: length 0.89
mm., height C.43 mm. All paratypes are from the same local-

ity as the holotype.

Comparisons. - This species differs from T. montgomeryensis

(Howe and Chambers), 1935, by the presence of the two large
spines in the postero-dorsal region which stand out above

the other spines. This is a constant Ffeature displayed by
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hundreds of specimens studied. Surface spines are also more
numerous, and there is a smaller amount of smooth area near

the margins than in T. montgomeryensis.

Occurrence, - Occurs in the North Creek clay member at lo-

calities 1, 2, 4, 9, and 10; and the Shubuta clay member at
locality 5,

Genus TRIGINGLYMUS Blake, 1950

Type Species Triginglymus hyperochus Blake, 195C

Triginglymus hyperochus Blake, 1950
Pl. XVII., figs. 1-3

Triginglymus hyperochus Blake, 1950, Jour. Paleontology,
vol. 24, p. 18I, pI. 30, rigs. 4-9,

Dlagnosis., - Surface coarsely reticulate with reticles ar-
ranged in rows subparallel to the margins, Hingement hol-
amphidont with an additional "anti-slip" tooth projection

near the anterior tooth and socket area,.

Description. - Carapace elongate-subovate in side view.
Dorsal margin straight to slightly concave; ventral margin
slightly sinuate and parallel to the dorsal margin. Ante-
rior margin broadly and obligquely rounded and slightly
denticulate at the antero-ventral margin, Posterior end
evenly rounded in the left valve. TIn the right valve, it
is straight in the dorsal part, rounded and fringed with

denticles in the ventral part, Greatest thickness at the
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swollen postero-ventral region. Surface of the carapace
ornamented by coarse shallow reticulations arranged in rows
subparalilel to the margins.

On the inside, the valves are deep with moderately
oroad marginal areas. Radial pore canals moderately numer-
ous at the anterior margin, straight, and commonly paired,
The line of concrescence lies near the inner margin, Muscle
scar pattern consists of a vertical row of four oval-shaped
scars with two scars anterior to them. Hinge of the right
valve consists of a high, rounded anterior tooth and a post-
Jacent triangular socket connected by a smooth groove <o a

.

flat, rounded posterior tooth. Hinge of the left valve aon-

ry

sists of a small anterior socket and a clunt, rounded post-
Jacent tooth connected by a2 dorsal bar to an elongate, oval-
shaped socket. A large subtriangular projection extends
downward from just behind the anterior tooth and socket area
in both valves. Males are more elongate than females with
less regularity of size of the surface reticles. The sub-
central tubercle 1s also more prominent in males than in

Temales,.

Dimensions. - Hypotype no. 6116, a female right valve from
the Moodys Branch formation at locality 15: 1length 0.70 mm, ,
height 0.34% mm. Hypotype no. 6117, a male right valve from

the same locality: length O.74 mm., height 0.34 mm.

Comparisons. - Comparison of the hypotypes with the syntypes



. -

-260-
indicates the identity of the species.

Occurrence. - Occurs in the Moodys Branch formation at lo-
calities 8 and 15; rarely in the Cocoa sand member at local-

ity 1.

Triginglymus gnythophoreus Krutak, 1960
Plo XVII.’ figs. l’!‘-

Triginglymus gnythophoreus Krutak, 1960, "Jackson Eocene
Ostracoda from the Cocoa Sand of Alabama," MS Thesis (un-
publ.), Louisiana State University.

Diagnosis. - Anterior margin obliguely rounded; posterior
margin subtruncate. Surface covered with coarse opits ipr-
regularly arranged in the central region; subparallel to

the margins in the posterior and ventral regions. Hingement
holamphidont with "anti-slip" tooth projection near the an-

terior tooth and socket region.

Description. - Carapace elongate-subovate in outline. Dor-
sal and ventral .margins straight and parallel. Anterior
margin obliquely rounded, slightly compressed, with a wide
marginal rim, Posterior margin subtruncate, Surface orna-
mented by coarse pits irregularly arranged in the central
region but subparallel to the margins in the posterior and
ventral regions. There are two or three small ridges near
and parallel to the anterior margin. ILeft valve overlaps
the right valve at the anterior cardinal angle,

On the inside, the valves are deep with moderately
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oroad marginal areas. Radial pore canals numerous 2t the
anterior margin, short, and some are branched. They are
few and widely spaced at the posterior. The line of con-
crescence lles very near the inner margin at the posterior
and ventral margins but swings outward slightly at the
anterior margin., Muscle scar pattern consists of a verti-
cal row of four oval-shaped scars with two scars anterior
to them. Hinge of the right valve consists of a high,
rounded anterior tooth and a postjacent socket connected
by a groove to a blunt, rounded posterior tooth. Hinge or
the left valve complementary. A subtriangular projection
extends downward from a point Jjust vehind the anterior tooth

and socket area of each valve, Males are more elongate than

il

<>

Temales,

Dimensions. - Hypotype no. 6118, a female carapace from the
Cocoa sand member at locality 1: 1length 0.53 mm., height
0.29 mm. Hypotype no. ©120, a male right valve: length
0.63 mm., height 0.26 mm. Hypotype no. 5119, a female left
valve: length 0.60 mm., height 0.29 mm. All hypotypes are

from the Cocoa sand member at locality 1.

Comparisons, - This species differs from T. hyperochus

Blake, Jjust described, in possessing a smaller carapace, a
more oblique anterior, and in displaying more irregularity
of pitting in the central region of the valves., It differs

rom T. neauphlensis Apostolescu, 1955, from the Lutetian
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of the Paris Basin in being much more obliguely rounded and

produced at the antero-ventral extremity.

Occurrence, - OQccurs in the North Creek clay member at lo-
cality 4; Cocoa sand member at localities 1 and 6; and very
rarely in the Pachuta marl member at locality &,
Triginglymus debremaeckeri n. sp.
Pl. XVII., figs. 10-1%4,
Diagnosis., - Surface ornamented oy delicate, longitudinal,
subparallel ridges. Alternating with the ridges are double
rows of numerous, small, closely spaced, normal pore canals.

Hingement holamphidont with an "anti-slip" tooth orojection

in the anterior tooth and socket area of each valve,

Description. - Carapace elongate-sucovate in outline, Dor-
sal margin slightly sinuate; ventral margin slightly concave
in the middle. Anterior margin broadly and obliquely rounded
with a small rim., Posterior margin narrowly rounded with
several short denticles., Greatest height at the anterior
cardinal angle;-greatest thickness posterior to center, Sur-
face of the valves ornamented by delicate longitudinal sub-
parallel ridges. Alternating with the ridges are double
rows of small normal pore canals which are numerous and
closely spaced. Subcentral tubercle prominent.

On the inside, the valves are moderately deep with very

broad marginal areas, especially at the anterior. Radial
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pore canals numerous, long, commonly branched, and closely
spaced at the anterior margin., Few, occaslonally branched,
and widely spaced at the posterior margin., The line of
concrescence coincides with the inner margin throughout.
Muscle scar pattern consists of a vertical row of four ir-
regularly shaped scars with two scars anterior to them.
Hinge of the right valve consists of a nigh, rounded ante-
rior tooth and a postjacent socket connected by a groove to
a small, blunt posterior tooth. Hinge of the left valve
complementary. 1In both valves there is a small subtriangu-
lar projection which extends downward just behind the ante-

rior tooth and socket area, Dimorphism not determined.

Dimensions. - Holotype no. 6121, a complete carapace from
the Moodys Branch formation at locality 8: length 0.74 mm,,
helght 0.31 mm. Paratype no. 0123, a right valve: length
0.70 mm., height 0,30 mm, Paratype no. 6122, a left valve:
length O.74 mm., height 0.33 mm. A1l paratypes are from the

same locality as the holotype.

Comparisons. - This species resembles T, tenuistriatus

Apostolescu, 1955, from the Lutetian of the Paris Basin but
differs from that species in being more elongate, and its

dorsal and ventral margins show more convergence toward the
posterior. The anterior margin is also more oblique in the

antero-ventral part.
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Occurrence, - Occurs in the Moodys Branch formation at lo-

calities 8 and 15.

Family XESTOLEBERIDAE Sars, 1928
Genus XESTOLEBERIS Sars, 1866

Type Species Cythere aurantia Baird, 1838

Xestoleberls sarsl Howe and Chambers, 1935
P1. XVII., figs. 15-18

Xestoleberls sarsi Howe and Chambers, 1935, La, Dept. Cons.

Geol. Bull. 5, p. %48, pl. 3, fig. 9; pl. 4, rig. 10; pl.
o, fig. 1o,
Diagnosis., - Carapace tum;d, smooth, somewhat egg-shaped.
Dorsal margin strongly arched and tapers to a narrowly
rounded anterior end. Posterior subtruncate. Greatest
thickness in the middle; greatest height slightly posterior

to center,

Description. - Carapace tumid, somewhat egg-shaped in out-
line. Dorsal margin strongly arched and tapers sharply to
a2 narrowly rounded anterior. Posterior end suotruncate.
Greatest height near the middle’; greatest thickness slightly
posterior to center. Left valve overlaps the right valve
along the dorsal margin. Surface of the carapace smooth.
On the inside, the valves are deep with moderately
broad marginal areas. Radial pore canals few and widely
spaced in the dorsal half of the anterior margin; but they

are more numerous in the ventral half. The line of con-
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crescence lies near the outer margin at the anterior extrem-
ity, obscure elsewhere. Muscle scar pattern consists of a
vertical row of four elongate scars with a U-shaped scar
anterior to them, A crescent-shaped scar is located below
the eye region, and there is a small scar near the ventral
margin. Hinge of the right valve consists of an elongate,
slightly elevated, crenulated cusp at each cardinal area
connected by a depressed crenulated groove. Hinge of the
left valve consists of an elongate crenulated socket at

the anterior and a short crenulated socket at the posterior
connected by a dorsal flange. Males are smaller, more elon-
gate, less tumid, ;nd less truncate at the posterior than

the females.

Dimensions. - Hypotype no. 6124, a female carapace from the
Moodys Branch formation at locality 15: length 0.50 mm.,
height 0.41 mm. Hypotype no. 5125, a male carapace Irom
the North Creek clay memcer at locality 4: 1length O.46 mm.,

height 0.30 mm,

Comparisons. - This species is very similar to Xestoleberis

obtusa Lienenklaus, 1900 (as figured and described by
Oertli, 1958), but differs slightly in that X. sarsi is more
evenly rounded at the posterior. Oertli also describes pits

on the surface of X. obtusa.

Occurrence., - OQOccurs in the Moodys Branch formation at
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locality 15; and in the North Creek clay member at locali-
ties 1, 2, 4, 7, and 9; rarely in the Cocoa sand member at
localities 1 and ©; the Pachuta marl member at localities

3 and 6; and very rarely in the Shubuta clay member at lo-

cality 6.

Remarks. - The female left valve on cotype slide 833,
Henry V. Howe Collection, Louisiana State University, is

selected as the nholotype of this species.
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Plate I. Jackson Eocene Ostracoda of Mississippi
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Explanation of Plate I.

s. 1, 2 - Cytherella hannai Howe and Lea.
1, Hypotype no. 5751, a remale right valve; ;
2, Hypotype no. 5752, a female left valve X 55..

3-8 - Cytherella decorata n. sp. 3, Right vaive
or holotype no. 5753; &, Dorsal view holotype
X 57; 5, Left valve paratype no. 5754 X 57; &,
Right valve paratype no. 5755 X 57; 7, Inside
paratype nc. 5755; 8, Left valve paratype no.
5750 X 574 v v v v e e e e e e e e e

9~14 - Cythereila purdyli n. sp. 9, Right valve
¢l hclotypeé no. 5757, & male carapace X 3C;

10, Left wvaive holotype:; 11, Dorsa. view holo-
type; 12, Right valve of paratype no. 5758, a

female carapace X 9C; 13, Left valve or Dara-

type no. 5758; 14, Lert valve of paratype no.

5759, a female carapace X 40.. . .
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Flate II. Jackson Eocene Ostracoda of f'ississippi
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Explanation of Plate II.

Figs. 1-3 - Cytherella rogersi n..sp. 1, Right

valve of holotype no. 5760, a remale carapace
X 58; 2, Dorsal view holotype; 3, Left valve
oI paratype no. 5761, a male carapace X 58. . .

4, 5 - Cytherella sr, Howe and Chambers. 4,
Right valve of hypotype no. 5762, a complete
carapace X 50; 5, Left valve of same specimen.

0-10 - Cytherelloidea montgomeryensis Howe, 8,
Hypotype no. 5703, a female right vaive X o7;

T, Hypotype no. 5767, a female right vaive X 59;
8, Hypotype no. 5764, a female left vaive X oT;
9, Hypotype no. 5705, a male right valve X oO7;
10, Hypotype no. 5766, a male left vaive X &7..

11-13 - Cytherelloidea ouachitensis Howe. 11,
Hypotype no. 5708, a female right valve X 46;
12, Hypotype no. 5769, a female left valve X 56;
13, Hypotype no. 5770, & male right valve X &0.
This fcrm was described as Cytherelloidea dan-

villensis in older .iiterature.. . . . . . . . .

14-19 - Argilloecia vazcoensis n. sp. 14, Right
valve of holotype no. 5771, a complete carapace

X 56; 15, Left valve holotype; 16, Dorsal view
holotype; 17, Right valve paratype no. 5772 X 56;
18, Paratype no. 5774, a right valve X 56; 19,
Inside view of same valve.. . . v o o o o o . .

20-25 - Aglaiccypris northereekensis n. sp. 2C,
Right valve holotype no. 5775 X 55; 21, Lef:
valve nolotype; 22, Right valive saratype no.
5775, a male ? carapace X 55; 23, Inside .eft
valve paratype no. 5779 X 55; 24, Dorsal view
holotype; 25, Right valve paratype nc. 5777 X 55.

85
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Figs. 1-4 - Paracypris franguesi Howe and Chambers.

1, Right valve hypotyve no. 5781 X 55; 2, Ler:

vaive hyrotype no. 5782 X 55; 3, Inside view of

same valve; 4, Dorsal view hypotype no. 5780

X55. o0 v v e s e e s e e T, 95

5-7 - Bairdia hiwanneensis Howe and Law. 5,

Right valve oI hypotype no. 5784, a complete cara-
pace X 51; o, Lelt valve view of same specimen; )
7, Dorsal view of same. . . . 96

. . 3 . . . . . - .

8, § - Bairdia woodwardensis Howe and Law. 3,
Right vaive hypotype no. 5786 X 57; 9, Le’: wvalwe
hypotype no. 5785 X 57. . . . . . . . .

10-12 - Bairdoppilata sr, 10, Right valve figured
specimen no. 5788 X 5C; 11, Left wvalve ? sur
specimen no, 57387; 12, Inside vaive view of <he
latter specimen. . . o0 v . . . . e . o .. 39
13-25 - Bythocypris (?) gibsonensis Howe zan

Champbers., 13, Right valve hyopotyoe no. 5
14, Inside left valve hypotype no. 5791 X 3

15, Dorsal view hypotype nc. 5789 X 5. 01
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Flate IV, Jackson Eocene Ostracoda of lississippi
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Explanation orf Plate IV.

Figs. 1-3 - Alatacythere ivani Howe. 1, Right valve
hypotypve no. 5792 X &3 2, Left wvalve hypotype
no. 5793 X 43; 3, Dorsal view of both valves,

4-6 - Brachycythere mississippiensis (Meyer).
4, Hypotype nc. 5795, a male right valve X 39;
6, Hypotype no. 5794, a male left valve X 39;
5, Inside view of the latter specimen,

. . . . .

7-9 - Brachycythere russelli Howe and Lea. 7

{ s
Hyootype no. 5790, & female right valve X 42; 3,

Hypotype no. 5797, a female left valve X 42; 9,
Inside view cf the latter sgecimen .

- . . . . .

10-13 - Brachycythere watervalleyensis Howe and
Chamoers, 10, Hypotyoe no. D798, dorsal view of
carapace X 52; 11, Right valve hypotyve no. 5799
X 52; 12, Left valve hypotype no. 5800 X 52;
15, Inside view of the latter specimen

14-18 - Pterygocythere murrayi Hill. 14, Right

Page
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valve hypotype nc., 5801 X 39; 15, Lef: valve hyootype

no. 5802 X 39; 18, Left vaive hyvotype no. 5803
X 39; 17, Dorsal view of carapace hypotype no.
5804 X 39; 18, Inside view of hypotype no. 5802.
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Explanation of Plate V.

Figs. 1-3 - Absonocytheropteron carinata Puri. 1,
Right valve hypotype no. 5806 X 00; 2, Dorsal
view hypotype no. 5805 X 60; 3, Left valve hypo-
type no. 5807 X 80. . v w+v v v 4w w e . . ... 115

4-3i1 - Absonocytheropteron watervalleyensis Krutak.
L, Hypotype no. 5809, a maie right valve X 59; 5,

Left valve view of hypotype no. 5808, a male cara-

pace X 59; 5, Inside view right valve hypotype no.
5809 X 59; 7, Dorsal view hypotype no. 5808 X 59;

8, Right valve hypotype no. 5310, a female carapace
X 59; 9, Right valve female hypotype no. 5311 X

59; 10, Lert valve female hypotype no. 5812 X 59
11,

.
E]

Inside valve nypotype no. 5811 X 59 . . . LIT

1

. e

12, 13 - Monoceratina alexanderi Howe and Charbers.
12, Right valve fragment X 57; .3, Left valve

hypotype no. 5813 X 57. v v v v 4« 4 v o v v . . . 120

14-16 - Monoceratina sp. A, 14, Left vaive o?
figured specimen no. 5814 X 53 15, 14, Right
valve fragments X ©o3. . . . . c e e e e 4 e e . 121

.
3
.

7, 18 - Monoceratina sp. B. 17, Left valive
Figured specimen no. 5815, a complete carapace X

65:; 18, Dorsal view. . u v v 4 4 4 v v w oo . . 2z

19, 20 - Basslerites s, 19, Right valve figured

specimen no. 581lo X 57; 20, Inside view of same
SPECIMeN. . v v 4 4 4 e e e e e e e e e e e e e . 1o4
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Explanation of Plate VI.

Page

Figs. 1-5 - Acuticythereis cocoaensis Krutak, 1,

Hypotype no. 5817, a femaie right valve X 57;

2, Inslde view of hypotype no. 5817; 3, Left

valve female hypotype no. 5819 X 57; &, Right

valve male hypotype no. 5820 X 57; 5, Right valve
remale hypotype no. 5818 X 57. . . . . . . . . . 122

6-11 - Cytheretta alexanderi Howe and Chambers.

6, Hypotype no. 5821, a right valve of young molt
("Cythereis catahoulana" of the older literature)

X o4; 7, Dorsal view of hypotype no. 5822, a

complete carapace X o4; 3, Lert valve orf young

molt hypotype no. 5823 ("Cythereis catahoulana var.
pyeatti" of the older literature) X of; 9, Inside

of Teft valve hypotyve no. 5824 X o4; 10, External
view of left valve no. 5824 X 3&4; 11, Right vaive
hypotype no. 5825 X 63 . . . . . . . . . . .. . 125

13, 14 - Clithrocytheridea caldwellensis Hows and
Chambers. 13, Right valve malie Rypotype no. 5326
X 63; 14, PFemale 1eft valve hypotype no. 5827

X63 . . . . . . . . . . . . . Y .

[y
N
|

. . . - 3 .

12, 15-17 - Clithrocytheridea garrectli Howe and
Chambers. 12, Right valve male hypotype no. 5823

X 63; 15, Left valve female hypotype no. 5830 X 53;
16, Inside view of left vaive male hypotype no.

5829 X 63; 17, External view of latter specimen., 130
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Explanation of Plate VII.

Page

Figs. 1-3 - Clithrocytheridea grigsbyi (Howe and
Chambers).” 1, RIght valve male hypotype no. 5831
X 69; 2, Left valve female hypotype no. 5832 X
09; 3, Left valve hypotype no. 5833, young
molt form X 69. . . ¢ . . . . . . 4 . o . .. .. 132

4-7 - Clithrocytheridea shubutensis Stephenson).
4, Right valve female hypotype no. 5335 X 01;

5, Left valve female hypotype no. 5834 X 61;

6, Right valve male hypotype no. 5836 X 61; 7,
Leftr valve male hypotype no. 5837 X 61. . . .

135

8-12 - Cyamocytheridea chambersi (Stephenson).

8, HypoType no. 5838, right valve view of female
carapace X 57; 9, Hypotype no. 5839, right valve
view of male carapace X 57; 10, Left valve view
of same specimen; 11, Left valve view of female
hypotype no. 5838; 12, Dorsal view of same
specimen. . . . . . v e e e e e . .

=
(W8]
On

13-16 - Cyamocytheridea hadleyi (Stephenson). 13,
Right valve female hypotype no, 5840 X &0; 14,

Left valve male hypotype no. 5841 X 60; 15,

Right valve male hypotype no. 5842 X 60; 16,

Inside view of latter specimen. . . . . . . . . . 1338

17-20 - Cyamocytheridea watervalleyensis
(Stephenson). 17, Left valve female hypotype no.
5845 X 60; 18, Right valve female carapace hypo-
type no. 5847 X ©60; 19, Dorsal view of the latter
specimen; 20, Right vailve male hypotype no. 5843
XO0. v v v v v e e e e e e e e, . e e
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Explanation of Plate VIII.

Page
Figs. 1-3 - Cyamocytheridea watervalleyensis

(Stephenson). 1, Inside view or left vaive male
hypotype no. 5844 X 65; 2, Dorsal view of male
carapace, hypotype no. 5346 X 60, . . . . . . . . 140
4, 5 - Haplocytheridea ehlersi (Howe and Stgphenson)
4, Right valve female hypotype no, 5848 X &6;
5, Left valve male hypotype no. 5849 X 86 . . . . 142

6-9 - Haplocytheridea montgomeryensis (Howe and
Chambers). ©, Right valve female hyvotype no.

5941 X 67; 7, Left valve female hypotype no. 5942

X 67; 8, Right valve male hypotype no. 5943 X &0;

9, Right valve male hypotype no. 5944 X o0. . 144

10-12 - Haplocytheridea ouachitensis Stephenson.

10, Left valve male hypotype no. 5945 X 02;

11, Right valve remale hypotype no. 59456 X 62;

12, Left valve female nypotype no. 5947 X &2. . . 147

13-16 - Haplocytheridea parki n. sp. 13, Left

valve female holotype no. 5948 X 59; 14, Inside

valve view of holotyve; 15, Right valve male
paratype no. 5950 X 59; 16, Right valve female
paratype no. 5949 X 59. . . « +« .« + 4 .« . . . . 149
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Explanation of Plate IX.

Page
Figs. 1-3 - Paracytheridea belhavenensis Howe znd
Chambers. 1, Right valve female hypotype nc.
5951 X 61; 2, Left valve female hypotype no.
5952 X ol; 3, Left vaive male hypotype no. 5953
XOle v v v v v e e e e e e T 151

4-6 - Konarocythec-e spurgeonae (Howe and Chambers).
L, Right valve male hypotype no. 5954 X 57; S,
Left valve female hypotype no. 5955 X 57; &, In-
side view of latter specimen.

Y - Cytheropteron danvillensis Howe and Chamoers.
T, Right valve nypotype no. 5956 X 66 . . .

8-10 - Cytheropteron montgomeryensis Howe and

Chamoers. 3, Right valve hypotype no. 5957 X 53;
9, Dorsal view carapace, hypotype no. 5958 X 53
10, Left valve hypotype no. 5959 X 53 . .

.
2

11-14 - Cytheropteron buckatunnaensis n, sp. 11,
Left valve remale holotype no. 5960 X 64; 12,
Dorsal view o. hclotype; 13, Right valve male
paratype no, 5961 X 64; 14, Left valve male para-
type no. 5962 X 4. . . . .. . . . . . .. .

15, 16 - Cytherura aff. Cytherura ultra Blake.
15, Right valve figured Specimen no. 5963 X 65;
16, Left valve figured specimen no. 5964 X 65 .

17, 18 - Cytherura semireticulata Blake. 17, Right
valve hypotype no. 59065 X 60; 138, Left valve hypo-
ty‘pe noo 5966 X 66. . . . . . . . . . . .

. . . .

19-21 - Cytherura crami n. sp. 19, Lert valve

paracvype no. 5909 X 51; 20, Right valve paratype
no. 5968 X 51; 21, Left valve holotype no. 5967
X 51. . L 2 . - - . L ] - . - L ] L) . - L] . L] * L] L ] . e

22-27 - Cushmanidea papula Krutak. 2, Right valve
female hypotype no. 5970 X 59; 23, Dorsal view of

164

162

-

166

same specimen; 24, Left valve view of same specimen;

25, Lelft valve female hypotype no. 5971 X 59; 26,
Right valve male hypotype no. 5972 X 59; 27,
Left valve male carapace no. 5973 X 59. . . . .

167
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Explanation of Plate X.

Figs. 1-6 - Cushmanidea serangodes Krutak.
valve male hypotype no., 5974 X 62;
female hypotype no. 5975 X 59;
hypotype no. 5976 X 58;
type no. 5977 X 66;
no. 5978 X 03;
no. 5979 X 05. . . v v v i e v e e e e .

7-11 - Cushmanidea moodysbranchensis n.
Left valve [emale holotype no. 59380 X 59;
side valve view of holotype;
paratype no. 5981 X 59;
type no. 5982 X 59;
no. 5983 X 59. . . . . . . e e e e e e

12-15 - Eucythere lowei Howe.
carapace hypotype no. 5984 X 60; 13, Left
of same specimen; 14, Dorsal view of same
15, Left valve hypotyve no. 5985 X 60.

16, 17 - Eucythere sp. A. 16, Right valve
carapace, rigured specimen no., 5986 X &4;
Left valve view of same specimen . . . . .

18, 19 - Eucythere sp. B. 18, Dorsal view
pace, figured specimen no. 5987 X 62; 19,
valve ol same specimen . . . . . . . . .
20, 21 - Eucythere sp. C. 20, Right valve
figured specimen no. 5988 X 4&0;
view of same specimen. . . . . ¢ o « « o
22 - Eucythere sp. D. 2, Right valve view
figured specimen no. 5989 X 59 . . . .

23 - Eucythere sp. E. 23, Left valve view
figured specimen no. 5990 X 59 . . . .

24-26 - Krithe hiwanneensis Howe and Lea.
Right valve female hypotype no. 5991 X 57;
Left valve male hypotype no. 5992 X 57;
view of left valve male hypotype . . . . .

1,
2, Lel't valve
3, Right valve male
4, Right valve male hypo-
5, Left valve male hypotype

6, Left valve young female hypotype

Sp.

25,

Page
Right

-

109

7,
8, In-

9, Right valve female
10, Right valve male para-
11, Left valve male paratype

171

12, Right valve

vaive
specimen;

. D 7

3

i e

view of
17,

175

off cara-
Left

176

view

21, Inside wvalve

S S

or

. « . . 176

ol

3 3 . .

o4,
26,
End

177
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Explanation to Plate XI.

Page

Figs. 1-4 - Hemicythere bellula Howe. 1, Right valve

carapace nypotype no. 5993 X 60; 2, Left valve
carapace hypotype no. 5994 X 60; 3, Dorsal view
of hypotype no. 5994; &4, Right valve hypotype
no. 5995 X 60. . . . . . . . . . . ..o

(=]
-
0

5-9 - Hemicythere reedi n. sp. 5, Right valve
holotype no. 5996 X 62; &, Inside valve view of
holotype; 7, Right valve male (?) paratype no.

5997 X 67; 8, Right valve female paratype no.

5998 X 66; 9, Left valve female paratype no.

5999 X 00, v v h v e e e e e 18C

10-13 - Cytheromorpha ouachitaensis Howe and

Chambers, 10, Dorsal View of male carapace hypo-

type no. 5007 X 63; 11, Right valve view of same
specimen; 13, Left valve view of same specimen;

12, Right valve female hypotype no. 5008 X 52, . 185

14-18 - Cytheromorpha calva Krutak. 14, Dorsal

view male carapace hypotype no. 5009 X 58; 15,

16, Right and left  valve views of same specimen;

17, Right valve female hypotype no. 6010 X 53;

13, Left valve female hypotype no. 6011 X 58 . . 137

19-23 - Cytheromorpha choctawensis n. sp. 19,

Right valve male paratype no. 0013 X 60; 20, Left
valve male holotype no. 6012 X 60; 21, Right vaive
female paratype no., 6014 X 66; 22, Left vaive

young male paratype no., 6015 X 56; 23, Dorsal view

of same specimen X 63, . . . . . . . . . 189

24 -26 - Loxoconcha c,eolensis Howe and Chambers,
24, Right valve view Rypotype no. 6016 X 50; 25,
Dorsal view of same specimen; 26, Left valve view
of same specimen ., . . . . . . . .

[

91

. . . . . .

27-30 - Loxoconcha cocoaensis Krutak., 27, Right

valve hypotype no. 0018 X 57; 28, Left valve hypo-
type no. 5020 X 60; 29, Left valve hypotype no. 6017
X 86; 30, Right valve hypotype no. 6019 X 55. . 192

31, 32 - Loxoconcha stavensis Blake. 31, Right
valve female hypotype no. 06021 X 60; 32, Left
valve female hypotype no. 6022 X 60. . . . . .

. 194
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Explanation ¢ Plate XI.
(Continued)

Figs. 33-35 - Loxoconcha lenioformis n. so. 33,
Right valve holotfype no. 6023 X 60; 3&, Dorsal

view nolotyDe, 35, Left valve paratype no.
d024 X 60. . . .

. . . - - - - . 3 3 [3 . . . [

30, 37 - Loxoconcha jacksonensis Howe and Champers,
30, Right valve female carapace hynotyne no. 6025
X 02; 137, Left valve view of same specimen.
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Explanation of Plate XII.

Page

Figs. 1-4 - Actinocythereis gibsonensis (Howe and

Chambers), 1, Right valve female hypotype no.

5026 X 57; 2, Left valve female hypotype no.

0027 X 57; 3, Left valve male hypotycté no. 5028

X 57; 4, Inside valve view of hypotype no. 4G25. 199

5-7 - Ac»inocythere S grigsoy (Howe and Chamvers),

5, Right valve male hyno»yoe o, 0029 X 57; 6,

Inside valve view of same specimen; T, Left valve
female hypotype no. 8030 X 57. . . . . « v . . . . 201

8-11 - Actinocythereis purii n, sp, 8, Right vai.e
view female carapace ‘nolotype no. ©c031 X 5¢c; 9,
Left valve female paratype neo. 5032 X 55; 10,
Right valve male paratype no. 9033 X 56; 11,

Dorsal view of holotype. . . + v v o & o o o o . . 204
12-15 - Actinocythereis pachutaensis n. ss. 12,

Right valve view male caravace holotype no. oC34

X ol; 13, Right valve female paratype no. S037

61; 14, Left valve female paratype no. 0035 X

s 15, Le;t valve male paratype no. 9030 X 2C;
4

Dorsal view nclotypbe . . . . & v v v + o . . . 2C6
17-19 - Actinceythereis nodesa n. . 17, Right

valive view holotype no, o038 X 56; 18, Left valve
paratype no., 0039 X 55; 19, Inside view of holo-

:ype - . L] - L 3 - L2 - - L L 3 L] L] L] L] » L - 268

. . 3 . .

sp
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Explanation of Plate XIII.

Page

Figs. 1, 2 - Actinocythereis nodosa n. sp. 1, Right
valve paratype no, ©040 X B0; 2, Left valve para-
type no [ 60 l X 56 . . . [ o - ' . . [ . . . . s . . 208

3-5 - Actinocythereis boldi n. sp. 3, Right valve
female paratype no. 0043 X 52; U4, Left valve male
holotype no. 6042 X 52; 5, Inside valve view of

paratype no. 6043 X 52. . . . . . . . . . o4 v .. .

o
=
(@)

6, 7 - Archicythereis yazooensis Howe and Chambers.
6, Right valve hypotype no. BOGE X 55; 7, Left
valve hypotype no. 6045 X 55. . . . . . . . . . . . 213

8-11 - Buntonia shubutaensis Howe. 8, Right

valve female hypoType no. 6046 X 60; 9, Left

valve female hypotype no. 6047 X 60; 10, Right
valve male hypotype no. 6049 X 62; 11, Left valve
male hypotype no. 6048 X 57 . . . . . . . . . . . .

no
(o]
N

12-14 - Buntonia morsei (Howe and Pyeatt). 12,

Left valve female hypotype no. 6051 X 60; 13,

Right valve male hypotype no. 6052 X 60; 14,

Dorsal view female carapace hypotype no. 6050

X680, v v v it st e e e e e e e e T . 17

15, 16 - Buntonia warneri (Howe and Pyeatt)., 15,
Left valve female carapace hypotype no. 6053 X 57;
16, Right valve male hypotype no. 6054 X 57 . . . . 219

17-20 - Buntonia plileri n. sp. 17, Right valve

female paratype no, 6059 X 58; 18, Ieft valve

female holotype no, 6058 X 58; 19, Right valve

male paratype no. 6060 X 58; 20, Left valve male
paratype no, 6061 X 58. . . . . . . . . . v . . . . 202

21-23 - Buntonia donnellyi n. sp. 21, Right valve
female paratype no. 6057 X 58; 22, lLeft valve

female holotype no. 6055 X 58; 23, Right valve

male paratype no. 6056 X 58 . . . . . . . . . . . . 221
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ExXprlanation cf P_ate XIV.

Figs. 1-4 - Hermanites dohmi (Howe and Chambers)
1, Right valve remale hyroctype no. 6082 X 57;
2, Left valve male hypotype no. 6063 X &80; 3
Dorsal view [emale carapace hypotype no. o064
X 40; L4, Left valve female hypotype no. 4085
XO0: v v v v v v o o v o w

-

>

5-9 - Hermanites hysonensis (Howe and Chambers),
5, Right valve Temale hypotype no. 5066 X 58; &

2
Dorsal view female carapace hypotype no. 6069 X 53;
7, Lerft valve femaie hypotype no. o067 X 58; 8,
L:rt valve view male carapace no, o070 X 53; g,

Right valve male hypotype no. 9068 X 58 . . . . .
10-15 - Hermanites raglandi n. sp. 10, Right
valve Temale paratype no. o072 X 60: 1., Dorsal
female carapace paratype no. 6073 X 60; 12, Left
valve female holotype no. 6071 X ©6C; 13, Righ:
valve male paraiype nc. 6C74 X oGC; 14, Lert
valve female paratype no. ©8075; 15, Inside view
paratype no, o072 X 60, . . . . .

. . . L] 3 . . .

16-19 - Hermanites morrisoni n. sp. 1o, Left
vaive female holotype no. o076 X 60; 17, Dorsal
view female carapace paratype no. 6077 X 80;

18, Right valve male paratype no. 6078 X 30;

19, Left valve female paratype no. o079 X 30. .

2C, 21 - Echinocythereis jacksonensis (Howe and
Pyeatt). ~2C, Right va.ve female hypotype no.
o083 X £0; Left valive male hypotype no. 2084
X 500 * - - L] - L - . L] * L) L] -

- . . - . 3 . . .

22-24 - Echinocythereis c¢f. E, nuda Puri. 22,
Right valve male carapace hypotyoe nc. 3C85 X 70;
23, Dorsal view of same specimen; 24, Lef: vaive
view of same specimen . . . v v 4 4 e 4 . o4 e .

Page

N
N
g

ny
(UY)
O

n
W
\O



)
-
-l
%
G
w
0
0
-l
B4
("
o
]
4,
o
g
o
)
2
o
o
o
"
g
o
0
M
0
d
i)

Plate XV,




~-p82.

Explanation of Plate XV.

Figs. 1-6 - Henryhowella florienensis (Howe and
Chambers), 1, Right valve female hypotype no.
6086 X 60; 2, Left valve male hypotype no. 6087

Page

X 60; 3, Right valve female hypotype no. 5088 X 30;

4, Left valve maie hypotype no. 6089 X 60; 5,
Right valve molt ("Cythereis deusseni" of the
older literature) hypotype no, o090 X 6C; 6,
Left vaive male hypotype no. 6091 X &0,

7-11 - Henryhowella howei n. sp. 7, Left valve

femal= holotype no., 0092 X 57; 8, Right valve
male paratype no. 5093 X 57; 9, Right valve fe-

male paratype no. 6094 X 57; 10, Left va.ve male

paratype no., 9095 X 57; 11, Left valve mol:
paratype no. 9096 X 57. . . . .

. . 3 . . . .

12-15 - H:rmanites adamsi n. sp. 12, Right valve

holotype no, o080 X 56; 13, Inside view holo-
type; 14, Right valve paratype no. 6C81 X 56;
15, Left valve paratype no. 6082 X 56 . ..

16 - Murrayina sr, 16, Figured specimen no.

8099 X 58 . . v . e e e e e e e e

17, 18 - Hirsutocythere hornctina Howe. 17, Right

valve female hypotyve no., 0097 X 57; 18, Left
valve male hypotype no. 6098 X 57 . . .

241

243
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Explanation of Plate XVI.

Page
Flgs. 1-3 - Occultocythereis broussardi (Howe and
Champers), 1, Right valve of carapace hypotygpe
no. 6100 X 56; 2, Left valve of same specimen;
3, Dorsal view of same specimen. . . . . . . . . 248
4 - Pseudocytheromorpha sg, 4, Right valve view
of carapace rigured specimen no. 6101 X 56 . . . 250

5-12 - Trachyleberidea hiwanneensis n. sp. 5,

Right valve female paraty.e no. 6105 X 60; 5,

Dorsal view female carapace holotype no. 6102 X

°0; 7, Left valve male paratype no. 6104 X &0;

8, Right valve male paratype no. 5103 X 60; 9,

Inside valive view of latter specimen; 10, Lefzt

valve male paratype no. 6107 X 60; 11, Right

valve view female carapace paratype no. 5106 X 60;

12, Left valve view of same svecimen . . . . . . 251

13-10 - Trachyleberis montgomeryensis (Howe and
Chambers). 13, Right valve female hypotype no.

5108 X 54; il, Right valve male hypotype no.

5109 X 57; 15, Left valve female hypotype no.

6110 X 57; 16, Lerft valve female hypotype no.

6111 X Sy v e e e e e e e e e o e o s+ s o e 253

17-20 - Trachyleberis rossmani n. sp. i7, Dorsal
view remale holotype no, 0112 X 56; 18, Right
valve female paratype no, 6113 X 56; 19, Right

valve male paratype no., 0114 X 56; 2C, Lerft

~

valve male paratype no. 5115 X 56. . . . . . . . 256
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Explanation of Plate XVII.

Figs. 1-3 - Triginglymus hyperochus Blake. 1, Right
valve female hypotype no. 6116 X 56; 2, Right
valve male hypotype no. 6117 X 56; 3, Inside view
of latter specimen. . .

4-9 - Triginglymus gnythophoreus Krutak. 4, Right
valve female carapace hypotype no. 6118 X oO 5,
Left valve view of same specimen; &, Dorsal view
of same specimen; 7, Inside left valve view female
hypotype no. 6119 X 60;: 8, Right valve view male
hypotype no. ©120 X 60; 9, Exterior view rfemale
hypotype no. 6119 X 60. . . . . . e e e .

10-14 - Triginglymus debremaeckeri n, sp. 10,
Inside view left valve paratype no. 0122 X 53; 11,
Right valve view holotype no. 6121 X 58; 12, Dorsa
view holotype; 13, Left valve view holotype, 14
Exterior view paratype no. 6122 X 58. . ..

15- 18 - Xestoleberis sarsi Howe and Chambers. 15,
16, Left and right views of male carapace hypotype
no. 6125 X 54; 17, Dorsal view female carapace
hypotype no. Giol X 54; 18, Left valve view of
same specimen . , . . . .

. L] . 3 L] . . . . . .

19-26 - Tropidocythere tricostata n. gen. n. sp.
19, Right valve female paratype no. 6001 X 56;

20, Left valve female paratype no., 6002 X 58; 21,
Right valve female paratype no, 6003 X 58; 22,
Left valve female paratype no. 6004 X 58; 23, In-
side valve view paratype no. 0001; 24, Dorsal view
female carapace holotype no. 6000 X 53; 25, Right
valve male paratype no., 6005 X 58; 26, Left valve
male paratype no, 6006 X 58 . . . . . . . . . . .

Page

258

260

1

202

264

133
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CONCLUSIONS

The following conclusions have been reached as a

result of this study:

l.

The Jackson group sediments in Mississippi contain a
rich and diversified ostracode fauna which is useful Ffor
surface and subsurface correlation.

The individual members of the Yazoo clay formation
designated by Cooke (1933) and Murray (1947) in the
eastern countles o. Mississippi can be distinguished
by their respective ostracodes.

The North Creek clay, Cocoa sand, and Pachuta marl
members cannot be distinguished individually by their
respective ostracodes in the west central area of the
state. A broad age equivalency may be established,
however, between these units and the litho unit (lower
facies) of Mellen (1940). A correlation tetween the
"upper beds" of Bergquist (1942) in the west central
area of the state and the Shubuta clay member in the
eastern area of the state is suggested by their
ostracodes,

The Green sand member of the Mcodys Branch formation is
correlative without any appreciable change in ostracode
fauna throughout the entire area of its cutecrop in
Mississippi.

The Upper marl member of the Moodys Branch formation is
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more nearly analogous to the Yazoo clay formation
faunally and lithologically than to the Green sand
member of the Moodys Branch formation, and therefore,

it should be included as the basal part of the Yazoo
clay formation.

The good correlation of the Moodys Branch formation os-
tracoda of Mississippi with those of the Gosport sand
(Claiborne) of Alabama and the relatively poor correla-
tion with the ostracoda of the Ocala group in Florida
suggest that the facies factor may be more important than
the time factor 1f the age discrepancies of the strata
involved are small,

The Moodys Branch formation was the transgressive phase
of the Jackson cycle and it represents deposition in a
shallow water, near shore region within the inner sub-
littoral zone,

The Yazoo clay formation in the west central area
represents the lnundative phase of the Jackson cycle and
also indicates rapid deposition in relatively deep water
in the mid-sublittoral depth range.

The North Creek clay, Cocoa sand, and Pachuta marl
members in the eastern counties represent deposition on
& shelf area at depths within the inner sublittoral zone
and at depths which were shoaler than the depths at
which the Yazoo clay formation of the west central area

was deposited., Sedimentation in the eastern area during



A -0

[Py

10.

11.

_287_

deposition of these members may have been affected by
the southeastern plateau describeqd by Bornhauser (1947).
The evidence of this report tends to corroborate
Bornhauser's (1947) Suggestion that a distinect regressive
phase of the Jackson cycle is missing in this area and
that the axis or deepest water deposition was farther
west In Louisiana,

Evidence of this report corroborates the observation of
Burst (1959) that mineralogy of heterogeneous "glauconite"
pellets from formations on Tertiary unconformities
differs considerably from the mineralogy of "glauconite"

pellets from the conformable sediments.
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LOCALITIES AND DESCRIPTIONS OF SAMPLES

Locality 1. - Keyser Hill, Alabama. Located &.1 miles
west of Gilbertown, Alabama,on Alabama farm road No. 14,
Large road cut through a hill.
Yazoo Clay formation
North Creek Ciay member
a. Collected by Paul Krutak 21 feet above bridge.
Gray-green, blocky, fossiliferous, calcareous clay.
b. Collected by Paul Krutak 31 feet above oridge.
Gray-green, fossilifercus, calcareous clay.
Cocoa Sand member
¢. Collected from fresh material on scuth bank of road
near ditch level approximately 200 feet east of nill
top. Blue-green, fossiliferous, fine grained,
argillaceous sand.
d. Collected from south bank of road cut approximately
3 feet higher than (c) above. Blue-green,
fossilifercus, fine grained, argillaceous sand.
€. Collected from south bvank of road cut 3 feet higher
than (d) above. Blue-green, fossiliferous, fine

grained, argillaceous sand,

L]
*

Collected from scuth bank of road cut 2 feet higher
than (e) above. Blue-green, Fossilifer-us, fine
grained, argillaceous sand,

g. Collected from south bank 3 feet higher than (f)
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above., Blue-green, fossiliferous, fine grained,
argillacecus sand.

Collected from south bank of road cut, just below
colluviated buff sand. Blue-green, weathers pufif,
micaceous, fossiliferous, fine grained sand.
Remainder of outcrop consists or medium to coarse

grained bufr, non-rossilirerous, colluviated sand

Locality 2. - Frost Bridge-Bucatunna Creek iocality,

Bridge over Bucatunna Creek 5 miles west of Izney, Alabama,

on old Izney, Alabama, Waynesboro, Mississippil, dirt road.

In NW { of Sec. 23 T. 10 N., R. 5 W., Wayne County, Mississippi.

Yazoo Clay formation

North Creek Clay membper

ao

Collected rrom edge o: water on east bank ac a sharp
tend in the creek 200 yards upstream north or the
bridge. Gray-green, micaceous, fossiliferous,
calcareous clay.

Collected from same place as (a) above, out 5 feet
higher on creek bank. hGray-green, micaceous,
fossilifercus, calcareous clay.

Collected from east bank of creek 3 feet above
water, 125 yards upstream north or oridge. Gray-
green, micaceous, fossiliferous, calcareous clay.
Collected from the same location as (c) above except

3 feet higher on the bank. Gray-green, fossiliferous,
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micaceous, calcareous clay.

Locality 3. - Frost Bridge Road Y locality. This out-
L crop is located between road forks 0.5 mile west on a dirt
road from Frost Bridge over Bucatunna Creek as described in
locallty 2 above. Samples were collected from gullies in a
pasture,
Yazoo Clay formation
Pachuta Marl member
a. Collected approximately 4 feet above a lime-
stone ledge with Pectens. Creamy buff, chalky,
weathered, fossiliferous marl,.
b. Collected approximately 3 feet above a thin
indurated limestone ledge and approximately
5 feet above (a) above in transition zone to
Shubuta clay member. Creamy buff, chalky,
| weathered, fossiliferous marl,
% ¢c. Collected by geology staff, Mississippi State
=

University. Light buff, creamy, fossiliferous

‘ marl with calcareous lumps.

;§ d. Collected by Gene Martin and designated as

1; Sample 19A. Washed material consists of sand,
mica, some glauconite, calcareous nodules,

young pectens, bryozoa, many foraminifera and

ostracodes.
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Shubuta Clay member
€. Collected by geology starfr, Mississippi State

Unlversity. Buff to gray, lumpy, iron stained,

calcareous, fossiliferous clay.

Locality 4. - Shiloh Creek location. Bridge over Shiloh
Creek on Mathersville-Frost Bridge dirt road 3 miles north-
east of locatlon 3 described above. SW &, Sec. 18, T. 10 N.,
R. 5 W., Wayne County, Mississippi.

Yazoo Clay formation
North Creek Clay member
a. Collected from fresh material at the edge of the
water on the south bank of the creek 75 feet down-
stream from bridge. Gray-green, fossiliferous,
micaceous, fine grained, sandy clay.

b. Collected 2 feet higher than (a) above. Gray-green,

fossiliferous, fine grained, sandy clay.

¢c. Collected by Gene Martin 3 feet below a claystone

ledge approximately 100 feet downstream from the

bridge on the south bank of the creek,

Locality 5. - Chickasawhay River north of Hiwannee, Mis-
sissippi, SW i Sec. 28, T. 7 N., R. 10 W., Wayne County,
Mississippi.

Yazoo Clay formation
Shubuta Clay member
a. Collected by E. H. Rainwater from the edge of
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Chickasawhay River north of Hiwannee, Mississippi.
Designated as "Cocoa Sand of Cushman." Blocky,

blue-green, fossiliferous clay near waters edge,

Locality o. - Shubuta Hill locality. Samples were col-
lected from a large gully which begins on the north side of
Chickasawhay River Bridge on old U. S. Highway 45, The gully

extends eastward up a long hill parallel :so and Just north

Yy

o the highway and approximately along the line of the NW £
of Sec. 10, T. 10 N., R. 7 W., Clarke County, Mississippi.
Yazoo Clay formation

Cocca Sand member

2. Collected from edge of water a: intersection of th

M

gully and stream on north side beneath the bridge,
Blue-green, fine grained, fossiliferous, micaceous
sand.

b. Collected by E. H. Rainwater from edge of Chickasaw-
hay River, Blue-green, fine grained, rossiliferous
sand.

Pachuta Marl member

C¢. Collected by Dr. Alan Cheetham from the "Pecten
Bryozoan" zone. Louisiana State University Museum
number 240, Light creamy-gray, semi-indurated,
slightly sandys glauconitic, fossiliferous marl,

d. Collected by E. H., Rainwater from the "Pecten

Bryozoan" bed. Washed material consists of abundant
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foraminifera, ostracodes, some bryozoa, with traces
of glauconite and sand.

€. Collected several yards up the gully from the edge
of the river and approximately 10 Ceet above the
water. Weathered gray, sandy, slightly glauconitic,
fossiliferous marl.

Shubuta Clay member
. Collected approximately 15 feet higher than (e) above.

Weathered buff, blocky, fossiliferous, calcareous

g-1l. Collected approximately 10 feet higher than (£)
above, Gray to buff, fossiliferous, tlocky clay.,

g-2. Collected one foot above (g-1) above where cliay
changes color from gray to ouff, to limonite stained
buff, blocky, calcareous clay.

h. Collected by geology staff, Mississippi State

University, 49 feet above the base of the Shubuta

Yy

Clay. Light gray to ouff, weathered, flaky, cal-

r

careous, frossilifercus clay.

1. Collected oy geology starff, Mississippi State
University. (Probably upper Shubuta.) Much
weathered, buff to gray, ovlocky, calcareous,
fossilifrous clay.

J. Collected by geology staff, Mississippi State
University. (Exact Shubuta level undetermined. )

Gray to buff, blocky, fossiliferous clay.
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k. Collected from ditch level in gully approximately
15 feet higher than (g-2) above. Weathered gray
to buff, blocky, highly fossiliferous clay.

1. Collected from ditch level in gully approximately
20 feet higher than (k) above. Weathered buff,
blocky, sticky, fossiliferous, calcareous clay.

m. Collected from near ditch level in gully approxi-
mately 15 feet higher than (1) above., Weathered
buff, blocky, 'sticky, fossiliferous, calcareous
clay. Remalnder of the gully under cover of under-
growth and grass,

n. Collected by E. H. Rainwater 15 feet below the base
of the Red Bluff Clay. Washed material consists
almost exclusively of microféssils, mostly foramin-

ifera, with a small percentage of ostracodes.

Locality 7. - Garland Creek locality. 1In a large
meander of Garland Creek at the edge of a field 3 miles north-
east of Shubuta, Mississippi, and 0.9 mile north of the "Hang-
ing Bridge" across Chickasawhay River on a dirt road.
Yazoo Clay formation
North Creek Clay member

a. Collected 15 feet above the water in the south

bank of the creek near a large bend. Blue-gray,

micaceous, fossiliferous clay.

Locality 8. - Locality J-GC of Shreveport Geological
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Society. South bank of Garland Creek 0.2 mile from bridge
over Garland Creek, approximately in the northwest corner
of Sec. 28, T. 1 N,, R. 16, E.

Moodys Branch formation

Greensand member

2. Collected by Dr. Henry V. Howe. Washed material
consists of abundant foraminifera, ostracodes,
glauconite, sand, mica, and many young forms of
megafossils.

b, Collected by Charles Stuckey, Union 0il Company of
California. Dark green, sandy, glauconitic, fos-
siliferous marl,

¢. Collected by Charles Stuckey. Dark green, sandy,

glauconitic, fossiliferous marl.

Locality 9. - Pachuta Creek locality. Samples were
collected along the south bank of Pachuta Creek beginning
approximately 0.5 mile downstream east of U, S, Highway 11
bridge over Pachuta Creek south of Pachuta, Mississippi, at
corporate limits, SW ¢ Sec. 3, T. 10 N., R. 16 E.

Yazoo Clay formation
North Creek Clay member
2. Collected at edge of water on south bank of Pachuta
Creek a few yards downstream from a large hairpin
meander of the creek located approximately 0.5 mile

downstream and east of the bridge. Light gray-
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green, fossiliferous, calcareous clay.

b. Collected at edge of water a few yards upstream
from the hairpin meander of (a) described above,
Gray-green, fossiliferous, calcareous clay.

¢. Collected at same place as (b) above except 10 feet
higher on creek bank. Gray-green to buff, fossil-
iferous, calcareous clay.

d. Collected from south bank of creek 3 feet above edge
of the water, and approximately 200 yards farther
upstream west of (c) above. Light gray to buff,
somewhat weathered, fossiliferous, calcareous clay.

e, Collected from the edge of the water approximately
100 yards downstream east of U. S. Highway 11 bridge
over Pachuta Creek. Light gray to buff, blocky,

fossiliferous, calcareous clay.

Locality 10. - North Creek Clay type area. Located 3.3
miles south of Rose Hill, Jasper County, Mississippi, on state

highway 18.

a., Sample designated as LSU Geology Museum No. 205.

Collected by Dr. Grover E. Murray. Light, creamy-

buff, somewhat weathered, fossiliferous marl,

Locality 11, - Test hole J-27, Mississippi State Geological

Survey. Located on U, S, Government property in SW &+, SE &,

~

Sec. 15, T. 5 N., R. 6 E., Scott County, Mississippi.

Yazoo Clay formation

Upper beds

a. Collected from a zone 12,6 feet in thickness
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described as greenish-gray, fossiliferous clay;

weathered tan in upper 2 feet.

Locality 12. - Test hole J-86 Mississippi State Geologi-
cal Survey. Located on U. S. GCovernment property (NW &, NW
%+, MW £, Sec. 25, T. 8 N., R. &6 E., Scott County, Mississippi),
30 feet west of road at a point % mile south of Forkville fire
tower,
Yazoo Clay formation
Lower beds
a. Sample S-4 of Mississippi State Geological Survey.
Collected from a zone 13.8 feet in thickness de-
scribed as grayish tan, fossiliferous clay with
chalky lime and brown streaks.
b. Sample S-5 of Mississippi State Geological Survey.
Collected from a zone 25.2 feet in thickness de-
scribed as fossiliferous, greenish-gray, somewhat

pyritiferous clay; glauconitic in lower part.

Locality 13. - Test hole J-89 Mississippi State Geologi-
cal Survey. Located on R. C. Baker property (near edge of
NE %, SE &, NE &, Sec. 23, T. 7 N., R. 6 E., Scott County,
Mississippi). On slope north of barn, 20 feet east of fences

and 75 yards northwest of house, Ostrea trigonalis beds 3

feet above hole.
Yazoo Clay formation

Lower beds

a. Sample S-1 of Mississippi State Geological Survey.
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Collected from a zone 6,2 feet in thickness de-
scribed as light tan fossiliferous clay.

b. Sample S-2 of Mississippi State Geological Survey.
Collected from a zone 27.3 feet in thickness de-
cribed as greenish-gray, crumbly, highly fossii-
iferous clay.

¢c. Sample SP2B of Mississippi State Geological Survey.
Collected from lower part of zone described in (b)
above,

The microfauna of samples (b) and (c) above is very
analogous to the upper mafi of the Moodys Branch

formation. This is probably the transition zone.

Locality 14, - Test hole J-91 of Mississippi State Geo-
logical Survey. Located on Will Miles property at western
edge of SW ¢, NW §, SW &, Sec. 16, T. 5 N.. R. 7 E. 1In gully
on hillside north of road, i mile east of Robinson Creek,
Scott County, Mississippi.

Yazoo Clay formation
Upper ? beds
a. Sample S-3 of Mississippi State Geological Survey.

P

Collected from a zone described as O feet of smooth

3

unweathered, greenish-gray, fossiliferous clay.

Locality 15. - Riverside Park, Jackson, Mississippi.
The outcrop is located in a ravine at the eastern edge of
Riverside Park approximately 1.5 miles east of Bailey Junior
High School in Jackson, Mississippi.



Moodys Branch formation

Greensand member

.

o

Collected one foot above contact between Moodys
Branch (Greensand) and underlying Cockfield forma-
tion. Dark green, sandy, glauconitic, fossiliferous
marl,

Collected one foot higher than (a) above. Dark
green, sandy, glauconitic, fossiliferous marl,
Collected 4 feet higher than (b) above, Dark green,
glauconitic, sandy, fossiliferous marl,

Collected 4 feet higher than (c) above, Green,
slightly sandy, glauconitic, fossiliferous marl,
Collected by geology staff, Mississippi State Uni-
versity. Dark green, glauconitic, fossiliferous
mérl.

Collected by geology staff, Mississippi State Uni-
verslity. Dark green, glauconitic, sandy, fossil-
iferous marl.

Collected by geology starff, Mississippi State Uni-
versity. Dark green, glauconitic, sandy, fossil-

iferous marl.

Upper Marl member

h.

-

Collected approximately one foot above contact be-
tween the Upper Marl member and underlying Green-
sand member., Light gray-green, semi-indurated,

fossiliferous sandy marl,
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Locality 16, - 01d Moodys Branch formation type section,
Jackson, Mississippi. Located 250 feet south of junction of
Hazel and Poplar streets in Jackson.

Moodys Branch formation
Greensand member

2., Collected by Karl Young and given to the writer by
Dr. Henry V. Howe, Washed material consists of
abundant foraminifera, ostracodes, sand, mica,
glauconite, bryozoa, and numerous fragments of
mollusks.

b, Collected by Karl Young and given to the writer oy
Charles Stuckey. Dark green, sandy, glauconitic
fossiliferous marl,

Upper Marl member

¢c. Collected by Dr. R. W. Barker. Washed material con-
sists of abundant foraminifera, ostracodes, slight
traces of sand and glauconite, calcareous lumps,

bryozoa, and fragments of megafossils,

Locality 17. - Test hole C-4, Mississippi State Geologi-
cal Survey, Yazoo County. Located approximately 4 miles south
of Yazoo City, Mississippi. Probably in NE +, NW %, Sec. 7,
T, 11 N., R. 2 W., Yazoo County, Mississippi.

Yazoo Clay formation
Lower facies

a. Sample C-7, Mississippi State Geological Survey.
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Collected from a depth of 58.7 feet in a zone
described as plastic, tough, calcareous, non-
gypsiferous clay with marine fossils,

b, Sample C-9, Mississippi State Geological Survey.
Collected from a depth of 7.7 Ceet in a zone de-
scribed as plastic, tough, silty, calcareous, non-
gypsiferous, bluish-gray clay with marine fossils,

¢. Sample C-11, Mississippi State Geological Survey.
Collected from a depth of 91.7 feet from a zone
described as plastic, tough, very silty, calcareous,
non-gypsiferous, bluish-gray clay with marine fossiis,

d. Sample C-12, Mississippi State Geological Survey.
Collected from a depth of 101.7 feet from a zone
described as semi-plastic, very silty, hard calcar-

eous, non-gypsiferous, bluish-gray clay.

Locality 18, - Test hole C-8, Mississippi State Geologi-
cal Survey. Located on Seward property in N3, SW £, Sec. 19,

T. 13 N., R. 1 W., near Zelleria Station, Mississippi, in

Yazoo County.
Yazoo Clay formation
Lower facies
a, Sample C-2 Mississippi State Geological Survey.
Collected from a depth of 20.9 feet from a zone

described as semi-plastiec, calcareous, light grayish-
yellow clay,
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Sample C-3, Mississippi State Geological Survey.
Collected from a depth of 30.6 feet from a zone
described as semi-plastic, light bluish-gray, cal-

careous, very silty clay with marine fossils.

Locality 19. - Test hole C-13 of Mississippi State Geo-

logical Survey. Located 200 feet east of Highway 3, 0.5 miie

south of Perry Creek bridge just south of the valley in SE %,

NE &, Sec, 3, T. 10 N., R. 3 W., Yazoo County, Mississippi.

Yazoo Clay formation

Lower facies

a.

Sample C-1, Mississippi State Geological Survey.

)

Collected from a depth of 20.4 feet Irom a zone

¥

described as plastic, silty, gypsiferous, light gray,
calcareous clay with lime nodules grading into bluish-
gray clay below with marine fossils,

Sample C-4, Mississippi State Geological Survey.
Collected at a depth of 49 feet from a zone de-
scribed as plastic, tough, silty, calcareous, non-

gypsiferous, bluish-~gray clay with marine fossils,

Locality 20, ~ Yazoo Clay formation type section. Io-

cated on east bluff of Yazoo River near southern corporate limits

of Yazoo City, Mississippi,

Yazoo Clay formation

Lower facies
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Collected from the east bank of a road cut approx-
imately 5 feet above the road level. Weathered
gray-puff, fossiliferous, calcareous clay.
Collected from a small gully approximately 25 rfeet
above road level., Weathered bury, clocky, slightly
fossilife?ous, calcareous clay.

Collected from a small gully in z ravine dpproxi-
mately 75 feet above the road level. Weathered
graylsh-pbuff, fossiliferous, calcareous clay.
Collected from a small ravine approximately 100
feet above the road level., Weathered grayish-
buff, silcy, calcareous, slightly fossiliferous
clay,

Collected near location of (d) above, but 25 feet
higher up the ravine. Weathered grayish-burff,
limonite stained, silty, slightly fossiliferous,

calcareous clay,
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Figure 14, Sketch map of Jackson Zocene group in Mississippi
and localities of samples,
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Tabie 3. Paercentoges of Fine and Coarse Fractions and Coorse Fraction Constituents

z T &8 A 3 & & a > 2 &2 * U &2
IR I e | & 2| % | = e 1§ 2| ¢
TSl i) s | F |8 |3l 0§\ g |32 %
3 3 [<] [ - -] o = c
= -4 2 s 2 3
e 3 8 2 -
-] a2 -
NC la 96.5 35 384 101 Trace 6.4 25 324
NC2b 960 40 30.02 76 L4 178 262 (Xo] IS8
NC 4b 9575 425 | 3993 1800 315 1893 1753 S.91
NC 9 98.28 75 330 178 Trace 412 12 Trace 6.4
NCiQa 9875 125 458 120 Trace 344 2.4 a2 12
CSk 6233 rer 88 30 8i8 40 16 08 3.0
CS 6a 555 445 50 24 828 68 3.0
PM 3b 704 296 240 34 3684 60 Trace 10.0 200
PM Ge 5533 4467 156 26 534 “2 36 0.4
SC 6t 8333 16.67 900 20 Trace Trace 2.05 52
SC 6g-| 875 125 878 38 6.0 12 12
SsceL 9784 216 7044 23 221 L4 44
SC6m 95.5 45 86.16 2.34 487 4) 253
MEBM I15b 3533 6467 64 3.20 460 (o] 06 70 6.0
MBM i5h 9233 767 490 1340 22 7w 06 98 78
YCL 12b 9833 467 s 52 20 170 30 12 Trace
YCL I7a| 9533 467 462 06 434 04 9.4
YCL (7d 9784 246 94 1.8 Trace 44 o8 04 0
YCL 18b 90.33 9867 223 33 28.57 306 130 214 Troce
L YCL I19b 98.00 200 708 0 260 £ Q4 Trace
| YCL 20a] 98.00 2.00 774 4.2 06 14.8 18 L20
YCU lla Eydrd 283 I 7337 3iS 867 987 138 Trace 197 08
M- 5366 4634 [ 22 4.0 6.6 478 16
LEGEND
NC-North Creek Clay CS-Cocoa Sand
M-1-2? Basal Yazoo Clay PM~Pachuta Mari
YCL-Yazoo Clay Lower Facies SC- Shubuta Clay

YCU-Yazoo Clay Upper Facies MBM-Moodys Branch
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Table 4. Distribution of Foraminifera Genera in Selected Samples of the Jackson Group

Locakties —=-I NC | NG| NC | NC PMI PM| SC | sC | Sc| sC [mBMIMaM} YeL]YCL | oL [veL [veLlveLlvou v
Geg?fd 2b | 4b | 9b 3b | 6e j6f [6gt| 6L| 6m| ISt I5hi 12b| 7a| 17d} 18b ] ©b 204q| lla
Foraminiferg
Anquiogering 1.6 0.4
Anomoling 24 03 it |06 18
Articulng 25
Bitubulogenenna 1.2
Boliving 33| 30/ 79 25 ag|2s5| ujas| 12 a9 86|51 |83 oslsas
Bufimina Q5 Q8 191} 182] 183| & Q6 Qs 09
Buliminella
Cafleris [ 09]os| 6] e0
Cassiduling 6] L3 03 04 14
Cibicides 167] 100 103 133] 66{ 27 | 32 | 16|203] 97 257 171 166|227 Q5 | 363
Owntaling 0% 318 19]a7] u Q3
Discorbis 26| 70| 42 08 12
Entosolenig 10
Epistoming 04127] 1t o3
Eparsdes 06 12 L j25j05]Q2]2s S0 28| 38|08 03
Frondicularia 02 |06
Gaudynina 28| 19 70
Glonduiina 13130]|36
Globigering 153 65| 24 29 14.1{ 187] 19 3 Q9 |45 ] Q3 1ILO
Globorotalia 20 22 |02 03
Globulina a8 02 a7 08 02 Qa3
Gumbuling Qa6
Guttyling 08 Q2 0406
Gyroidina Q3 04 03
Hantkening Q8 26| 251 49 Q3
Lagena a8
Marginuing Q7 16 Q6106|0525 Q3 70
Massiing 04127 (03] 11 {109 o3 Q3 Qs
Miliia 256
Nodosaria 04102 Q6
Nonion 120} 50| 30 6 2 08| 19 8z
Nonionelia 22.01325] 231 13
Ploruling [ol:] 54§24
Polymorphing a7} 10]as
Pulienia Q7 j a2 03
Quingusloculing a0 03 a5 84 I3j27] 18
Reussella 25 k-1
Robulus Q7 66 40{ 38| 46} 54 25 0245 | Q9 4.3
Rotaka 08 Qe Q3 Q3 Q6
Sarocenara Q4
Sigmomorphing Q6 L3 12 Q4
Siphoning ) 23 | 85 [224 251641480646 | u |as 98 108} 84 [ 173 78 1213
Sproloculing 25
Textularia 53 | 135] 158 42 43| 82|79] 59| 15 | 28 28 07| 57|43 IL6
Tilocuina Q6
Uvigering 142218 | 282 | 334| 189) 357} 12 293 14421423 378 554
LEGEND

MBM-Moodys Branch Formation
M-l -2?Basal Yozoo Clay

YCL -Yazoo Clay Lower Facies
YCU -Yazoo Clay Upper Facies

NC-North Creek Clay Member

CS-Cocoa Sand Member
PM-Pachuta Mori Member
SC -Shubuta Clay Member

%-Pmmge of Foraminfera Generg



