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Family LOXOCONCHIDAE  Sais, 1925
Genus LOXOCONCHA Sais, 1866

Loxoconcha SARS, 1866, p. 61;   1926, p. 217; ALEXANDER,

1936, p. 693; MURRAY, 1938, p. 586; ELOFSON, 1941, p. 322; ED-

WARDS, 1944, p. 526; Km-, 1957, p. 139; BENSON, 1959, p.
51; HOWE, 1961, p. Q313; BENSON & COLEMAN, 1963, p. 36;
BENSON & KAESLER, 1963, p. 26.

Type-species. Cythere 1m pressa BAIRD, 1850, (non M'Coy, 1844)
(=C. rhomboidea FICHER, 1855).

Diagnosis. Distinguished by its subrhomboidal
carapace; surface pitted or reticulate; hinge gongylo-
dont with crenulate median element. Cret.-Rec.

LOXOCONCHA MCBEANENSIS Murray, 1938

Pl. 14, figs. 1, 8

Loxoconcha mcbeanensis MURRAY, 1938, p. 591, pl. 68, figs. 7, 10.
Loxoconcha sp. cf. L. mcbeanensis Murray, SWAIN, 1951, p. 26, pl.

2, figs. 22, 23.

Diagnosis. Characterized by its elongate form,
rounded to angular pits arranged in rows roughly
parallel to margins separted by irregular ridges, and
one or more well-developed ridges on the venter. The
most prominent of which converges anteriorly toward
the ventral marginal rim leaving depressed area be-
tween prominent converging ridge and ventral margi-
nal rim. M.Eoc.

Remarks. The specimens from South Carolina are
identical in all respects to the original description by
MURRAY (1938, p. 591) except for the arrangement of
the prominent ventral ridge. MURRAY indicated that
the, ". . . carapace, viewed ventrally, is charac-
terized by convergence of most prominent ridge on
either valve with marginal rim." Study of topotypes
from the McBean Formation at McBean Creek,
Georgia indicate that the most prominent ventral ridge
converges anteriorly with the anterior portion of the
ventral marginal rim but never quite meets it; how-
ever, a second, shorter, ventral ridge, originating just

anterior to the middle and between the ventral margi-
nal rim and the above mentioned prominent ventral
ridge, does converge and join the anterior portion of
the ventral marginal rim.

Dimensions. Length 0.46 mm, thickness 0.17 mm, height 0.21
mm.

Material. Santee Limestone: 7 specimens.
Occurrence. Santee Limestone: Localities 38-85 and 38-87.

Auger Holes 38-22 (70') and 38-23 (25').
Reported from the middle Eocene, McBean Formation of

Georgia (MURRAY, 1938, p. 592) and the middle Eocene of North
Carolina (SwAng, 1951, p. 26).

LOXOCONCHA sp. cf. L. CLAIBORNENSIS Murray, 1938

PI. 16, figs. 2, 8-10

Loxoconcha claibornensis MURRAY, 1938, p. 588, pl. 69, figs. 2,
19; STEPHENSON, 1946, p. 315, pl. 43, fig. 13; BROWN, 1958, p.
66, pl. 6, fig. 5.

Loxoconcha sp. aff. L. claibornensis Murray, SWAIN, 1951, p. 26, pl.
2, figs. 16, 17.

Diagnosis. Characterized by its ovate-elongate
lateral outline and rounded to subangular pits. Those
pits near edges of carapace tend to parallel margins,
whereas those nearer center show less of an orderly
arrangement. M.-U.? Eoc.

Remarks. MURRAY (1938, p. 588), STEPHENSON

(1946, p. 315), and SWAIN (1951, p. 26) noted the
extreme variation in ornamentation shown by this
form; consequently, its value as a time-stratigraphic
indicator is doubtful. In all probability several species
have been included under this form. Neither MUR-
RAY nor STEPHENSON mentioned a prominent an-
terior marginal rim; however, it is well-developed on
the South Carolina forms and on those illustrated by
SWAIN (1951, pl. 2, figs. 16, 17) from North Carolina.
The hinge is clearly gongylodont but the other in-
ternal features are so poorly preserved that it is im-
possible to describe them accurately. Loxoconcha sp.
cf. L. claibornensis is similar to L. mornhinvegi HOWE

EXPLANATION OF PLATE 19
HENRYHOWELLA, PARACYPRIS, BRACHYCYTHERE

(All illustrated forms are from South Carolina)

FIGURE	 PAGE

1.-Henryhowella evax (ULRicH & BASSLER); interior
lateral view of right valve, X75. 	  59

2,3.-Paracypns kaeslen POOSER, n. sp.;-2, ex-
terior lateral view of left valve;-3, exterior
lateral view of right valve, all X45.   30

4-1I.-Brachycythere marylandica (ULRIcH);-4,

ventral view, X55; 5, dorsal view of left valve,
X55;	 6, dorsal view of right valve, X55;
7, dorsal view, X55;	 8, exterior lateral view
of right valve, X55;	 9, exterior lateral view
of left valve, X55;	 10, interior lateral view of
left valve, X60;-11, interior lateral view of
right valve, X60. 	
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& CHAMBERS (1935) from the Jackson in the arrange-
ment of the pits and the presence of a faint keel that
originates near the ventral margin and swings upward
toward the posterodorsum; however, L. mornhinvegi
possesses a compressed, wide, anterior margin that is
lacking on L. claibornensis.

Dimensions. Length 0.51 mm, thickness 0.26 mm, height 0.29
mm.

Material. Warley Hill Formation: 10 specimens. Santee Lime-
stone: 90 specimens.

Occurrence. Warley Hill Formation: Localities 8-3 (unit 3),
9-28 and 9-34. Santee Limestone: Localities 9-28, 9-31, 9-32, 8-3
(unit 4), 18-1 (units 1 and 3), 38-22, 38-26, 38-85, and 38-87.
Auger Holes 5-1 (75-85'), 38-7 (27'), 38-11 (20-25'), 38-15 (70'),
38-18 (12-18'), 38-22 (70'), 38-23 (25'), 38-29 (14'), and 38-35
(70-74').

Reported from the middle Eocene, Lisbon Formation of Ala-
bama (MURRAY, 1938, P. 588); Weches, Reklaw, and Cook Moun-
tain formations of Texas (STEPHENSON, 1946, p. 316); the middle
Eocene of North Carolina (SWAIN, 1951, p. 26); and the upper?
and middle Eocene, Castle Hayne Limestone of North Carolina
(13itowN, 1958, p. 66).

Genus CYTHEROMORPHA Hirschmann, 1909

Cytheromorpha HIRSCHMANN, 1909, p. 292; SARS, 1925, p. 177;
KL1E, 1938, p. 170; °ERTEL 1956, p. 72; KEIJ, 1957, p. 88;
SWAIN, 1955, p. 630; WAGNER, 1957, p. 49; HOWE, 1961, p.
Q313.

Type-species. Cytheromorpha albula HIRSCHMANN, 1909, p. 290
(=Cythere fuscata BRADY, 1869, p. 47, pl. 7, figs. 5-8), SD
SARS, 1925.

Diagnosis. Recognized by its small ovate carapace
with upturned posterior end; surface ornamented with
pits, reticulations or ridges; marginal areas of moder-
ate size, with anterior and posterior vestibules, and
few, straight radial pore-canals; hinge gongylodont.
Paleoc.-Rec.

CYTHEROMORPHA WARNERI Howe & Spurgeon, 1935

Pl. 11, figs. 3, 5, 8, 10, 11, 13

Cytheromorpha warneri Howe & Spurgeon, in HOWE AND OTHERS,
1935, p. 11, pl. 2, figs. 5, 8, 9, pl. 4, fig. 4; VAN DEN BOLD,

1946, p. 105; MALKIN, 1953, p. 787, pl. 80, figs. 18, 19; PURI,

1953d, p. 277, pl. 6, figs. 5-7, text-figs. 11f, g; Putt' & HuLiNcs,
1957, p. 187, fig. 11; PURI, 1960, p. 114, pl. 3, figs. 11, 12,
text-fig. 36.

Cytheromorpha sp. cf. C. warneri Howe & Spurgeon, SWAIN, 1951,
p. 49, pl. 7, figs. 18, 19; MCLEAN, 1957, p. 70, pl. 7, figs. 3a, b.

Diagnosis. Characterized by faint median sulcus
and reticulations arranged in rows more or less parallel
to margins. Reticulations roughly hexagonal in out-
line in posterior half of carapace but more irregular in
anterior half. M.Itlio. -Rec.

Remarks. Compared to the females, the males are
longer, the dorsal and ventral margins are more
nearly parallel, and exhibit the greatest variation in
the size of the reticulations on the anterior portion of
the carapace. The reticulations on the anterior portion
of some of the male carapaces are approximately the
same size as those on the posterior, whereas other
male specimens exhibit much finer reticulations an-
teriorly. None of the specimens are considered to be
Cytheromorpha warneri okaloosaensis HOWE &

SPURGEON. This latter form is distinguished by fine
circular pits on the anterior one-third to one-half of
the carapace.

Cytheromorpha laevigata PURL (1953d, p. 275) is
very similar to C. warneri in lateral outline and the
presence of a sulcus just anterior to middle, but
differs in having a smooth carapace.

Dimensions. Male: length 0.61 mm, thickness 0.24 mm, height
0.27 mm. Female: length 0.58 mm, thickness 0.26 mm, height
0.31 mm.

Material. Duplin Formation: 62 specimens.
Occurrence. Duplin Formation: Localities 38-29 and 5-3. Auger

Holes 38-26 (12-19') and 38-38 (19 and 24').
This species was originally described from the upper Miocene,

Choctawhatchee Stage of Florida (HOWE AND orHEKs, 1935, p. II).
It has also been reported from the middle Miocene, Calvert Forma-
tion through the upper Miocene, Yorktown Formation of Virginia
(MALKIN, 1953, p. 787); Yorktown Formation of Virginia (McLEAN,
1957, p. 70); Ecphora and Cancel/aria facies of the Choctawhatchee

EXPLANATION OF PLATE 20
ACTINOCYTHEREIS, HENRYHOWELLA

(All illustrated forms are from South Carolina)

FIGURE	 PAGE

1,3-6,8.-Actinocythereis stenzeli STEPHENSON;-1,

interior lateral view of left valve of female, X75;
-3, interior lateral view of right valve of
male, X 75;-4, exterior lateral view of left
valve of female, X75;-5, exterior lateral view
of right valve of complete female specimen, x60;
 6, exterior lateral view of right valve of
male, X75;-.----8, exterior lateral view of left
valve of complete female specimen, X65.   56

2,7,9-13.-Henryhowella evax (ULRicx & BASSLER);

	2, dorsal view of left valve of male, X75;
	 7, dorsal view of right valve of male, X75;
9, interior lateral view of right valve of male,

75;-10, ventral view of male, X 75;-11,
interior lateral view of left valve of male, X75;
12, exterior lateral view of left valve of male,
X 75;-.13, exterior lateral view of right valve
of female, X80.   59
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Stage of Florida (Pmu, 1953d, p. 277); upper Miocene of North
Carolina (SwAIN, 1951, p. 49); Miocene of Cuba (vAN DEN

BOLD, 1946, p. 105); Recent of Florida (PuRi & HuLINGs, 1957, p.
187 and PURI, 1960, p. 114); and the Recent of Pamlico Sound,
North Carolina (GROSSMAN, 1964).

Family PECTOCYTHERE Hanai, 1957
Genus MUNSEYELA van den Bold, 1957

Toulminia MUNSEY, 1953, p. 6 (non Toulminia ZITTEL, 1878).
Munseyella VAN DEN BOLD, 1957, p. 7; 	 , 1958, p. 401-402;

HANAI, 1961, p. Q320, figs. 246,3 and 246A.
Type-species. Toulminia hyalokystis MUNSEY, 1953, p. 6-7, pl. 2,

figs. 26-27, text-fig. 1.

Diagnosis. Carapace small, compressed, subquad-
rangular; maximum height in anterior third; widest
slightly behind middle. Anterior end broadly
rounded, dorsal margin nearly straight, ventral margin
sinuate, posterior margin straight and almost perpen-
dicular to dorsal margin. Surface heavily ornamented.
Anterior end and usually posterior end heavily
rimmed. Hinge of right valve consists of rounded
terminal teeth between which extends a long den-
ticulate groove in which small sockets occur at both
ends. Left valve has open terminal sockets and a
crenulate bar which broadens at both ends and carries
small knob-like teeth. Anterior marginal area broad
with deep mid-anterior vestibule. Radial pore-canals
straight and few. Normal pore-canals few, widely
scattered, and of sieve-type. Muscle-scar pattern con-
sists of a vertical row of four with one in front.
U.Cret.-Rec.

MUNSEYELLA SUBMINUTA (Puri, 1953), van den Bold, 1958
Pl. 11, figs. 1, 2, 4

Cytheromorpha subminuta PURI, 1953d, p. 276, pl. 6, figs. 9, 10,
text-figs. 11 i,j.

Munseyella subminuta (Puri), VAN DEN BOLD, 1958, pl. 5, fig. 3;
	 , 1963b, p. 379, pl. 5, fig. 3.

Diagnosis. Characterized by its small, elongate
carapace with dorsal and ventral margins converging
posteriorly. Dorsal margin straight; ventral margin

concave near middle. Anterior end broadly rounded;
posterior end compressed and spinose. Surface orna-
mentation consists of two circular ridges; anterior
ridge encloses elongate node, whereas posterior ridge
encircles large rounded node. Duplicature wide with
large anterior vestibule. U.Mio.

Remarks. The internal features of the specimens
from South Carolina are poorly preserved; however,
externally they appear to be identical to the descrip-
tion and illustrations by PURI (1953) of the holotype
from the upper Miocene of Florida.

Dimensions. Length 0.39 mm, thickness 0.17 mm, height 0.21
min. These dimensions compare favorably with those of the hobo-
type: length 0.354 mm, height 0.202 mm.

Material. Duplin Formation: 10 specimens.
Occurrence. Duplin Formation: Auger Hole 38-38 (19 and

24').
This species has been previously reported from the upper

Miocene Arca, Ecphora, and Cancellaria facies of the Choctawhatchee
Stage of Florida (Pmu, 1953d, p. 276) and the upper Miocene,
Epringvale Formation of Trinidad (VAN DEN BOLD, 1963b, p. 379).

Family TRACYHYLEBERIDIDAE Sylvester-Bradley,
1948

Genus TRACHYLEBERIS Brady, 1898
Trachyleberis BRADY, 1898; emend. HARDING & SYLVESTER-BRADLEY,

1953.
Type-species. Cythere scabrocuneata BRADY, 1880, p. 103, pl. 17,

figs. 5a-f, pl. 23, figs. 2a-c.

Diagnosis. Recognized by its subrectangular cara-
pace with broadly rounded anterior and compressed
triangular posterior; ornamentation consists of spines,
tubercles, or blades and prominent subcentral tubercle;
hinge holamphidont. U.Cret. -Rec.

TRACHYLEBERIS BASSLERI (Ulrich, 1901), Brown, 195S

Pl. 22, figs. 2, 3

Cythereis bassleri ULRICH, 1901, p. 120, pl. 16, figs. 19-21;
WELLER, 1907, p. 843, pl. 110, figs. 1-3; ?CusumAN, 1925, p.
302, pl. 8, figs. 3a-c; ALEXANDER, 1934, p. 219; ?JENNINGS, 1936,
p. 51, pl. 7, figs. 1 a, b; ?VAN DEN BOLD, 1946, p. 94, pl. 6,
fig. 20; SCHMIDT, 1948, p. 422, pl. 64, fig. 13; SWAIN, 1948, p.

EXPLANATION OF PLATE 21
BRACHYCYTHERE, MURRAYINA, TRACHYLEBERIS

(All illustrated forms are from South Carolina)
FIGURE PAGE

1,2,11.-Brachycythere interrasilis ALEXANDER ;-1,
interior lateral view of right valve, X55; 2,
exterior lateral view of right valve, X55; 11, dor-
sal view, X50.   31

3,5,8.-Murrayina martini (Umucx & BASSLER);-

3, exterior lateral view of left valve;-5, ex-
terior lateral view of right N, al‘ e;-8, dorsal
view, all X 80.  

4,6,7.-Trachyleberis florienensis (HowE & CHAM-

BER S); 4, dorsal view, X65;-6, exterior
lateral view of left valve, X65; 7, interior lateral
view of left valve, X75.  

9,10,12,13.-Murrayina dictyolobus (MuNsEy);-
9, ventral view; 	 10, dorsal view;-12, ex-
terior lateral view of left valve; 	 13, exterior

60	 lateral view of right valve, all X80. 	
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197, pl. 13, fig. 7; MUNSEY, 1953, p. 8, pl. 4, figs. 6, 7, 12-14.
Cythereis bass/eni lata JeNNINGs, 1936, p. 52, pl. 7, figs. 2a, b.
Cythereis claibornensis GOOCH, 1939, p. 581, pl. 67, figs. 5, 6, 10;

STEPHENSON, 1946, p. 336, pl. 45, fig. 4.
Cythereis bass/eni reticulolira ScHmmr, 1948, p. 423, pl. 64, figs.

14, 15.
Cythereis plusculmenis SCHMIDT, 1948, p. 422, pl. 64, figs. 2-4.
Paracythereis potomaca Sceistierr, 1948, p. 419, pl. 64, figs. 18, 19.
Cythereis? collei Gooch, BLAKE, 1950, p. 178, pl. 30, figs. 30-32.
Trachyleberis? bass/eni (Ulrich), SWAIN, 1951, p. 34, pl. 5, figs. 8,

11-15; BROWN, 1958, p. 13, pl. 7, figs. 10-14.
Trachyleberis buss/eni (Ulrich), BROWN, 1958, p. 62, pl. 3, fig. 15.

Diagnosis. Characterized by its reticulate surface,
prominent subcentral tubercle from which three small
ridges extend anteriorly, and main ridge that parallels
the venter from the anteroventer to just anterior to
posteroventer, trends obliquely to posterodorsum, and
parallels dorsal margin terminating just posterior and
ventral to eye tubercle. U.Cret.-Oligo.

_Remarks. Trachyleberis bass! cri shows consider-
able variation in surface sculpture, particularly within
the various molt stages; consequently, numerous new
species and varieties have been designated. The char-
acteristics given by SCHMIDT (1948, p. 422) for
Cythereis bassleri reticttlolira and C. plusctilmenis are
not considered to be of sufficient significance to desig-
nate them as separate species. Paracythereis potomaca
(ScilminT, 1948, p. 419) apparently is an immature
molt of T. bass/en. Cythereis collei (GoocH, 1939, p.
585) is very similar to T. buss/eni in lateral view; how-
ever, they differ in dorsal outline.

Dimensions. Length 0.59 mm, thickness 0.31 min, height 0.32

Material. Warley Hill Formation: 18 specimens. Santee Lime-
stone: 310 specimens. Cooper Marl: 31 specimens.

Occurrence. Warley Hill Formation: Localities 8-3 (unit 3),
9-33 and 9-28. Auger Hole 9-3 (62?'). Santee Limestone: Locali-
ties 9-28, 9-31, 9-32, 9-33 (unit 3), 9-54 (unit 1), 38-10, 38-85,
38-103, and 18-1 (unit 1). Auger Holes 38-5 (85-100'), 38-11
(10-15' and 20-25'), 38-15 (70'), 38-18 (12-18'), 38-29 (14'),
38-35 (70-74' and 85'), 38-37 (50-65'), and 38-40 (65-70').
Cooper Marl: Locality 18-1 (unit 4).

Reported from the lower Eocene, Aquia Formation t Maryland
and Virginia (UuttcH, 1901, p. 121; SCHMIDT, 1948, p. 419, 422,

and 423; SWAIN, 1948, p. 197); Claiborne Group of Texas and
Louisiana (Goorlt, 1939, p. 581; STEPHENSON, 1946, p. 336);
Gosport Formation of Alabama (BLAKE, 1950, p. 178); middle
Eocene of North Carolina (SWAIN, 1951, p. 35); upper Cretaceous,
Paleocene, lower Eocene, and middle Eocene of North Carolina
(Bnowx, 1958, p. 62); and sediments of Oligocene age in Ala-
bama (SWAIN, 1951, p. 35). VAN DEN BOLD (1946, p. 94) tenta-
tively identified T. bass/eni from the Paleocene and lower Eocene of
Guatemala and Honduras.

TRACHYLEBERIS FLORIENENSIS
(Howe & Chambers, 1935), Pooser (n. comb.)

Pl. 21, figs. 4, 6, 7

Cythereis florienensis HOWE & CHAMBERS, 1935, p. 28, pl. 1, fig. 14,
pl. 6, figs. 14, 15; MONSOUR, 1937, p. 89; WILBERT, 1953, p.
125, pl. 1, fig. 16.

Cythereis deusseni Howe & CHAMBERS, 1935, p. 27, pl. 1, fig. 15,
pl. 6, figs. 2, 3; HOWE & LAW, 1936, p. 58; MONSOUR, 1937, p.
89.

Henryhotuella llorienensis (Howe & Chambers), KRUTAK, 1961, p.
784, pl. 91, fig. 8.

Diagnosis. Characterized by its subrectangular
lateral outline with dorsal and ventral margins con-
verging slightly toward posterior; surface coarsely
reticulate and with coarse spines, five of which project
above the dorsal margin of either valve; prominent
spinose subcentral tubercle bordered posteriorly and
ventrally by narrow arcuate sulcus; and wedge-shaped,
non-reticulate depression immediately posterior and
ventral to eye tubercle. U.Eoc.-Oligo.

Description. This species has been well described
by HOWE & CHAMBERS (1935, p. 28); however, the
following observations based on the study of speci-
mens from South Carolina are offered to better qualify
the description.

Sexual dimorphism pronounced with males longer
and narrower than females. Anterior margin bears
three rows of spines, those of innermost row con-
siderably stouter, fewer in number, and more widely
spaced. Muscle-scar pattern consists of vertical row
of four adductor scars situated on posterior slope of
depression that forms external subcentral tubercle, and
V-shaped antennal scar on anterior slope of depres-

EXPLANATION OF PLATE 22
ECHINOCYTHEREIS, TRACHYLEBERIS, MURRAYINA

( All illustrated forms are from South Carolina)

FIGURE
	

PAGE

1,6-8,10.-Echinocythereis clarkana (ULRIcH & BASS-
LER);-1, interior lateral view of right valve
of female;-6, dorsal view of right valve of fe-
male;-7, ventral view of female;-8, dorsal
view of female; 10, exterior lateral view of
right valve of female, all X50. 	

 
58

2,3.-Trachyleberis bass/eni (UuticH);-2, dorsal

view;-3, exterior lateral view of right valve
of complete specimen, all X90.  

4,5,9,11,12.-M urrayina barclayi; MCLEAN ;-4,
dorsal view of right valve, x95; 5, ventral
view of left valve, X90;-9, interior lateral
view of left valve, X100;-11, exterior lateral
view of left valve, X100;-12, exterior lateral
view of right valve, X100.  
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sion immediately anterior to second adductor scar
located from top. Conspicuous flange groove in left
valve. Line of concrescence coincides with inner mar-
gin throughout. Radial pore-canals numerous, short,
and simple. Hinge holamphidont.

Remarks. KRUTAK ( 1961, p. 784) placed this species
under the genus Henryhowella; however, both the
illustrations of the holotype by HOWE (1935) and
those of KRUTAK as well as the specimens from South
Carolina fail to show the three longitudinal spinose
plications on the posterior half of the carapace that
characterize Henryhowella.

Dimensions. Male: length 0.86 mm, thickness 0.31 mm, height
0.44 min. Female: length 0.81 mm, thickness 0.33 trim, height
0.46 mm.

Material. Cooper Marl: 41 specimens.
Occurrence. Cooper Marl: Locality 8-4. Auger Holes 8-39

(12?-21?' and 25-30') and 8-40 (4-7').
This species was originally described from the Jackson of

Louisiana (HowE & CHAMBERS, 1935, p. 29). It has subsequently
been reported from the Jackson of Mississippi (MoNsouR, 1937, p.
89) and Arkansas (WILBERT, 1953, p. 125), and the Cocoa Sand
of Alabama (KRuTmc, 1961, p. 784).

TRACHYLEBERIS? JOHNSONI Pooser, n. sp.

Pl. 14, figs. 6, 7

Trachyleberis pidgeoni SWAIN, 1951, p. 36 pl. 6, fig. I.

Diagnosis. Characterized by three distinct longi-
tudinal ridges which together with shorter and weaker
anastomosing ridges give a reticulate, lattice-like ap-
pearance to the carapace. M.Eoc.

Description. Carapace small and of moderate
strength; subrectangular in dorsal view with parallel
sides and compressed posterior; in lateral view rec-
tangular with pointed posterior; greatest height at
anterior cardinal angle; greatest width posterior to
middle. Anterior broadly rounded with denticulate
anteroventral margin; posterior end compressed and
slightly acuminate at middle. Left valve larger than
right and overlaps right at anterior cardinal angle and
along venter. Surface ornamentation latticed and
consisting of three prominent, rounded, subparallel,
raised ridges, one of which originates at anteroventral
angle, parallels anterior and dorsal margin and bends
sharply at posterodorsal angle terminating at postero-
venter. Second longitudinal ridge just dorsal to
median line of carapace originates at posterior vertical
ridge and terminates slightly short of anterior margi-
nal ridge. Third bifurcated longitudinal ridge parallels
ventral margin and coalesces just anterior to middle
terminating short of anterior ridge. In addition to
these three main ridges entire surface is covered with
anastomosing small ridges that accentuate lattice

appearance. Prominent eye tubercle at anterior cardi-
nal angle.

Hinge holamphidont; right valve with high
pointed anterior tooth, rimmed postjacent socket, deep
groove, and large smooth ovate posterior tooth. Left
valve antithesis of right. Duplicature moderately
broad with simple, long, widely spaced, normal pore-
canals and narrow anterior and posterior vestibules.
Muscle-scar pattern obscured. Subcentral tubercle,
which is not readily discernable from exterior, is
expressed as depression on interior of carapace.

Remarks. The generic position of this species is in
doubt. The eye tubercle, subcentral tubercle, and hinge
indicate that this species is closer to Trachyleberis than
to any other established genus; however, it may be
best to establish a new genus to include forms with
a surface ornamentation as that of T.? johnsoni.
SWAIN (1951, p. 36) reports that this form was ob-
tained from the Naval Auxiliary Air Station well,
Washington, N. C. at a depth of 115-120 feet, where
it is associated with Haplocytheridea montgomeryensis
(HOwE St CHAMBERS), Trachyleberis? rukasi (Gooen)
and other characteristic Eocene ostracodes. However,
SWAIN identified the present form as T. pidgeoni
(BERRY) which occurs in the Upper Cretaceous of
Maryland and North Carolina and assumed that its
occurrence in association with Eocene ostracodes was
a result of reworking. The external features of the
form illustrated by SWAIN (1951, pl. 6, fig. 1) are
identical to those of T.? johnsoni; consequently, the
form illustrated by SWAIN is considered conspecific
with T.? johnsoni.

Trachyleberis? johnsoni is readily distinguished
from T. pidgeoni by the presence of the ventrally
located depressed area enclosed by the bifurcated
ventrolateral ridge. T.? johnsoni is named in honor of
HENRY S. JOHNSON, JR., South Carolina State Geolo-
gist.

Dimensions. Holotype; Length 0.42 mm, thickness 0.19 mm,
height 0.24 mm.

Material. Warley Hill Formation: I specimen. Santee Lime-
stone: 19 specimens. Holotype from Auger Hole 38-35 (70-74')
deposited in the U.S. National Museum, Smithsonian Institution,
Washington, D.C.; WKP821623.

Occurrence. Warley Hill Formation: Auger Hole 9-3 (62?').
Santee Limestone: Localities 9-32, and 38-103. Auger Holes 38-
22 (70'), 38-23 (25'), 38-26 (25'), and 38-35 (70-74').

Reported from the middle Eocene of North Carolina (SWAIN,
1951, p. 36).

TRACHYLEBERIS? PAUCA (Schmidt), 1948
Pl. 13, figs. I, 2, 6, 9

Cythereis pauca Scnimmr, 1948, p. 420, pl. 64, fig. 20.

Diagnosis. Characterized by its subquadrate lateral
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outline; coarsely reticulate carapace; denticulate an-
terior and posteroventral margins; and three rounded
longitudinal ridges. Ventral ridge is continuation of
anterior marginal rim terminating just anterior to pos-
teroventer as accentuated node. Median ridge origi-
nates at subcentral tubercle, extends posteriorly and
slopes posterodorsally to join dorsal ridge near pos-
terodorsal angle. L.-M.Eoc.

Remarks. This species is doubtfully referred to the
genus Trachyleberis. SCHMIDT (1948, p. 420) reports
that, "This species is larger than C. communis aquia
but about the same size as C. commuais. It differs
from C. commuais aquia as follows: Ridges more
subdued; dorsal and median ridges joined by definite
slanting connections; spines on anterior and posterior
margins more prominent; posterior area gradually
compressed; surface coarsely punctate to slightly re-
ticulate along dorsal and ventral margin."

Dimensions. Length 0.72 mm, thickness 0.33 mm, height 0.39
mm.

Material. Warley Hill Formation: 45 specimens. Santee Lime-

stone: 2 specimens.
Occurrence. Warley Hill Formation: Locality 8-3 (units 1 and

3). Auger Hole 14-3 (50'). Santee Limestone: Locality 8-3 (unit
4).

Reported from the lower Eocene, Aquia Formation of Mary-
land (ScHmio-r, 1948, p. 420).

TRACHYLEBERIS SPINOSISSIMA
(Jones & Sherborn, 1887), Pooser (n. comb.)

Pl. 15, figs. I, 3, 4

Cythereis spinosissirna JoNEs & SHERBORN, 1887, p. 452, text-fig. 2
(non Cythere spinosissima BRADY, 1865, p. 386=Cythereis
mucronata Snits, 1866, = Pterygoc)'thereis).

Cythereis spinilerrima JoNEs & SHERBORN, 1889, p. 34, text-fig. 3:
ALEXANDER, 1934, p. 220, pl. 32, fig. 11; KLINE, 1943, p. 68,
pl. 8, fig. 6; VAN DEN BOLD, 1946, p. 93, pl. 11. fig. 3.

Trachyleheris? spinosissima (Jones & Sherborn), VAN DEN BOLD,
195713 p. 9, pl. 3, figs. 4a, b.

Trachyleberis spiniferrima (Jones & Sherborn), BROWN, 1958, p.
62, pl. 3, fig. 17.

Diagnosis. Characterized by a strongly rimmed
anterior margin bearing double row of short stout
spines, strongly compressed and triangular posterior,
and coarsely reticulate carapace with numerous spines
arising from junctions of the reticulations. Paleoc.-
M.Eoc.

Remarks. The South Carolina forms were com-
pared with specimens of Trachyleberis spinosissima
from the Wills Point Formation of Texas and differ
only in being more elongate. The South Carolina
specimens, those studied by the author from the Wills
Point Formation of Texas, and the illustrations by
ALEXANDER (1934, pl. 33, fig. 11) and KLINE (1943,

pl. 95, fig. 6) show a third row of spines on the ventral

portion of the anterior margin which has not been
mentioned in any of the previous descriptions. The
males are longer and slightly less tumid than the
females.

Dimensions. Male: length 0.91 mm, thickness 0.33 mm, height
0.39 mm. Female: length 0.83 mm, thickness 0.34 mm, height
0.38 mm.

Material. Warley Hill Formation: 6 whole specimens.
Occurrence. Warley Hill Formation: Locality 8-3 (unit 3).
Trachyleberis spinosissima has been reported from the Eocene,

London Clay of England (JoNEs & SIIERBORN, 1889, p. 34); the
Paleocene, Kincaid and Wills Point formations of Texas (ALEX-
ANDER, 1934, p. 220); the Paleocene, Porters Creek and Clayton
formations of Mississippi (KLINE, 1943, p. 69); a Paleocene, un-
named unit of North Carolina (BROWN, 1958, p. 63); and the
Paleocene of Guatemala, British Honduras, and Trinidad (VAN
DEN BOLD, 1957b, p. 9).

Genus ACTINOCYTFIEREIS Puri, 1953

Actinocythereis PURI, 1953b, p. 178, 	 , 1953d, p. 252; SWAIN,

1955, p. 634; SYLVESTER-BRADLEY, 1961, p. Q334; BENSON &

COLEMAN, 1963, p. 47.
Type-species. Cythere exanthemata ULRICH & BASSLER, 1904, p.

117, pl. 36, figs. 1-5.

Diagnosis. A trachyleberidid with three longi-
tudinal rows of spines; hinge holamphidont. Eoc.-
Rec.

ACTINOCYTHEREIS DAVIDWHITEI (Stadnichenko, 1927),
Puri, 1953

Pl. 16, figs. 3, 5, 7

Cythereis davidwhitei STADNICHENKO, 1927, p. 240, pl. 39, fig. 24;
STEPHENSON, 1946, p. 336, pl. 44, fig. 5, pl. 45, fig. 12; VAN

DEN BOLD, 1950a, table I.
Cythereis gibsonensis HOWE & CHAMBERS, 1935, p. 29, pl. 1, fig. 22,

pl. 6, figs. 21, 22; GARRETT, 1936, p. 786; MONSOUR, 1937, p.
89; BERQUIST, 1942, p. 107, pl. 11, figs. 9, 10.

Cythereis quinquespinosa SUTTON & WILLIAMS, 1939, p. 566, pl.
63, figs. 10, 11.

Trachyleberis davidwhitci (Stadnichenko), BLAKE, 1950, p. 180, pl.
30, fig. 27; SWAIN, 1951, pl. 4, fig. 19, pl. 5, figs. 6, 7.

Actinocythereis quinquespinosa (Sutton & Williams), PuRI, 19536,
p. 183, pl. 2, fig. 13.

Actinocythereis davidwhitei (Stadnichenko), PURI, 195313, p. 182,
pl. 2, fig. 10, BROWN, 1958, p. 64, pl. 3, fig. 14.

Actinocythereis gibsonensis (Howe & Chambers), PUR!, 195313, p.
182, pl. 2, figs. 11, 12; KRuTAR, 1961, p. 782, pl. 91, fig. 4.

Diagnosis. Characterized by compressed ends;
spinose anterior margin; bladelike anterior rim origi-
nating at eye tubercle, paralleling anterior margin to
just dorsal of median line of carapace then becoming
series of stout nodes that extend to anteroventral
margin; and three longitudinal rows of spines. L.-U.-
Eoc.

Remarks. Actinocythereis gibsonensis and A. david-
whitei have been considered as separate species by
numerous workers; however, the author is of the
opinion that they are the same. BLAKE (1950, p. 180)

arrived at this same conclusion and stated that, "A
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close comparison of the Gosport species with the
types of Cythereis gibsonensis Howe and Chambers
and the hypotypes of C. davidtvhitei Stadnichenko of
Stephenson, revealed that no constant difference
exists. All apparently fit the description of C. david-
tvhitei Stadnichenko." STEPHENSON (1946, p. 337)
indicated that the holotype of C. quinquespinosa is
the right valve of the female carapace of C. david-
whitei.

Dimensions. Length 0.72 mm, thickness 0.37 mm, height 0.37
HUM

Material. Santee Limestone: 51 specimens, mostly poorly pre-
served.

Occurrence. Santee Limestone: Localities 9-28, 9-31, 9-32, 9-33
(unit 3), 9-54 (unit 1), 38-26, 38-85, 38-103, and 18-1 (unit ').
Auger Holes 38-5 (70 and 85-100'), 38-11 (20-25'), 38-22 (70'),
38-23 (25'), 38-29 (14'), 38-35 (70-74'), 38-37 (50-65'), 38-40
(65-70').

Reported from the Gosport Formation of Alabama (BLAKE,

1950, p. 180); Yegua Formation of Texas (STADNicatENico, 1927,
p. 240); Jackson Group of Louisiana, Mississippi, and Alabama
(HowE & CHAMBERS, 1935, p. 30); Weches Formation of Texas,
Cook Mountain Formation of Louisiana, and the Lisbon Forma-
tion of Alabama (STEPHENSON, 1946, p. 337); Yazoo Formation
of Alabama (KRIrrAK, 1961, p. 783); Yazoo Formation of
Mississippi (BERouts -r, 1942, p. 107); lower and middle Eocene
of North Carolina (SWAIN, 1951, p. 33); lower, middle, and upper?
Eocene of North Carolina (BRowN, 1958, p. 64); and the lower
Eocene of Cuba (VAN DEN BOLD, 1950a, table 1).

ACTINOCYTHEREIS STENZELI (Stephenson, 1946), Brown,
1958

Pl. 20, figs. 1,3-6, 8

Cythereis hilgardi Howe & Garrett, STEPHENSON, 1944b, p. 450,
pl. 76, fig. 11.

Cythereis stenzeli STEPHENSON, 1946, p. 340, pl. 45, fig. 5.
Trachyleberis stenzell (Stephenson), SWAIN, 1951, p. 32, pl. 4, figs.

17, 18, 22, pl. 5, fig. 1.
Actinocythereis stenzeli (Stephenson), BROWN, 1958, p. 65, pl. 3,

fig. 13.

Diagnosis. Characterized by a heavily reticulate,
spinose, carapace; marginal spines; and a spinose
short ridge that extends downward from postero-
dorsal angle to median ridge. L.-M.Eoc.

Remarks. This species is readily confused with
Actinocythereis hilgardi (HowE & GARRETT), and in
fact they may be conspecific. STEPHENSON (1944 and
1946) and SWAIN (1951) had great difficulty in dis-
tinguishing A. stenzeli from A. hilgardi. STEPHENSON

indicated that ". . . hilgardi is much more weakly
ornamented, and the strong, angular, spinose dorsal
ridge which angles downward from the vicinity of
the posterocardinal angle on C. stenzeli is very weak
on Wilcox material." He considered these differences
sufficiently diagnostic to separate the two forms. SWAIN

(1951) assigned forms to A. hilgardi that were, ". . .

not so spinose as T. stenzeli and their two longitudinal
ridges bear spurlike projections on each side, rather
than spines on the ridges themselves." In addition
SWAIN indicated that the short postdorsal subvertical
ridge on A. stenzeli was more strongly elevated than
that of A. hilgardi. The forms from the lower and
middle Eocene of South Carolina do not show suffi-
cient differences in ornamentation and strength of
the posterodorsal ridge to warrant differentiating them
into two species; consequently, only A. stenzeli is
recognized; however, possibly some of the less ornate
lower Eocene forms may be A. hilgardi.

DMensions. Male: length 0.83 mm, thickness 0.36 mm.
height 0.43 mm. Female: length 0.78 mm, thickness 0.39 mm,
height 0.44 mm.

Material. Black Mingo Formation: 80 specimens. Warley Hill
Formation: 27 specimens. Santee Limestone: 576 specimens.

Occurrence. Black Mingo Formation: Locality 8-2 (units 2 and
4). Auger Hole 45-2 (21-29'). Warley Hill Formation: Localities
8-3 (units 1 and 3), 9-33 and 9-34. Auger Holes 14-3 (50')
and 9-3 (62?'). Santee Limestone: Localities 9-28, 9-31, 9-32, 9-33,
9-54, 18-1 (units 1 and 3), 38-10, 38-26, 38-85, 38-87, and 38-
103. Auger Holes 38-5 (70' and 85-100'), 38-7 (17-23' and 27').
38-11 (10-15' and 20-25'), 38-13 (82?-100'), 38-17 (60-80'), 38-18
(12-18'), 38-22 (70'), 38-23 (25' and 50'), 38-27 (60'), 38-29
(14'), 38-35 (70-74' and 85'), 38-37 (50-65'), and 38-40 (65-70').

Reported from the middle Eocene. Reklaw and Weches forma-
tions of Texas (STEPHENSON, 194413, p. 450 and 1946, p. 340);
lower and middle Eocene of North Carolina (SwAIN, 1951, p. 31
and BROWN, 1958, p. 65).

Genus BUNTONIA Howe, 1935

Cythereis? Howe & Pyeatt, in HOWE & GARRETT, 1934, p. 50;
Howe & Pyeatt, in HOWE & CHAMBERS, 1935, p. 33.

Buntonia Howe, in HOWE & CHAMBERS, 1935, p. 22; STEPHENSON,

1947, p. 579; HOWE, 1947, p. 50; SYLVESTER-BRADLEY, 1961, p.
Q336.

Pyricythereis Howe, in HOWE & LAW, 1936, p. 65; SUTTON 8c
WILLIAms, 1939, p. 569; STEPHENSON, 1944, p. 453; VAN DEN

BOLD, 1946, p. 30, 103; STEPHENSON, 1946, p. 329.
Semicythereis ELOFSON, 1944, p. 16.
Type-species. Buntonia shubutaensis Howe, in HOWE & CHAMBERS,

1935, p. 23, pl. 4, figs. 4, 5; pl. 5, fig. 7, juvenile. (=Cythereis?

israelsbyi HOWE & FrEATT, 1935, adult.)

BUNTONIA RET1CULATA Pooser, n. sp.

PI. 14, figs. 2-5, 9-11, 13

Diagnosis. Characterized by its subpyriform lateral
outline with dorsal and ventral margins converging
posteriorly; anterior end broadly rounded; posterior
end sharply upturned. Posterior one-third coarsely
reticulate; remainder of carapace smooth except for
single row of reticulations immediately posterior to
anteromarginal rim. Prominent sulcus dorsal to the
median line and slightly anterior of middle. Oligo.

Description. Carapace strong, large, and subpyri-
form to subrectangular. Dorsal outline subrectangular
with blunt posterior end, female more tumid than the
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male. In lateral outline dorsum and venter converge
posteriorly with greatest convergence in female cara-
paces. Greatest height at anterior cardinal angle and
greatest width slightly posterior to middle. Anterior
end broadly rounded; posterior end sharply upturned
with margin extended at posterior cardinal angle.
Left valve larger than right valve with greatest over-
reach along venter and posterior cardinal angle.
Posterior one-third of carapace coarsely reticulate.
Remainder of carapace smooth except for single row
of reticulations immediately posterior to antero-
marginal rim. Rounded anteromarginal rim originat-
ing at eye tubercle, parallels anterior margin, and
terminates just posterior to anteroventer. Anterior
to this rim are two shallow, narrow depressions sepa-
rated by slender ridge. Wide depression posterior to
rim. Vertically elongated sulcus dorsal to the median
line of the carapace and slightly anterior to middle.

Hinge holamphidont; right valve with high,
smooth, rounded anterior tooth, deep circular socket,
6nely crenulated groove widest at the anterior and
posterior extremities, and very large, smooth, rounded,
posterior tooth. Left valve antithesis of right with
anterior socket enclosed ventrally. Duplicature fused
and widest anteriorly. Radial pore-canals numerous,
long, and simple. Left valve with prominent selvage
and selvage groove. Muscle-scar pattern consisting
of vertical row of four adductor scars and crescent-
shaped antennal scar directly anterior to two center
adductor scars. Sexual dimorphism pronounced with
females shorter, higher, and more tumid.

Remarks. Buntonia reticulata is very similar to
B. huneri (HowE& LAW) from the Vicksburg Group
of Louisiana, but B. huneri differs in that it has a
smooth carapace and two sulci below the antero-
dorsum. B. reticulata differs from B. shubutaensis
(HowE PYEATT) in that B. reticulata is more sub-
rectangular and has a row of coarse reticulations
immediately posterior to the anteromarginal rim.

Dimensions. Female: length 0.72 mm, thickness 0.33 mm, height
0.42 111m. Male: length 0.78 mm, thickness 0.27 mm, height 0.39

Material. Cooper Marl: 28 specimens. Holotype deposited in the
U.S. National Museum, Smithsonian Institution, Washington, D.C.;
WKP821624.

Occurrence. Cooper Marl: Localities 18-9 (units 1 and 2)
and 8-4. Auger Holes 8-39 (12?-21?' and 25-30'), and 8-40
(4-7').

BUNTONIA HOWEI (Stephenson, 1946), Stephenson, 1947

Pl. 13, figs. 4, 5, 8, 10

Pyricythereis howei STEPHENSON, 1946, p. 330, pl. 42, figs. 16, 17.
Buntonia howei (Stephenson), STEPHENSON, 1947, p. 579; SWAIN,

1951, p. 38, pl. 2, figs. 25-27; BROWN, 1958, p. 68, pl. 6, fig.
11.

Diagnosis. Characterized by an elongate, subrec-
tangular shape, and surface ornamentation consisting
of longitudinally elongated pits which are best de-
veloped near center of carapace. M.Eoc.

Remarks. The internal features were not observed;
however, the external features are identical to those
of Buntonia hotvei (STEPHENSON). B. howei is dis-
tinguished from B. alabamensis (HowE & PYEATT)

by the lack of ridges across the central portion of the
carapace.

Dimensions. Length 0.62 mm, thickness 0.24 mm, height
0.32 mm.

Material. Warley Hill Formation: 7 specimens. Santee Lime-
stone: 7 specimens.

Occurrence. Warley Hill Formation: Locality 8-3 (units 1 and
3). Santee Limestone: Auger Holes 38-5 (85-100'), and 38-18
(12-18').

Reported from the Claiborne, Weches Formation of Texas
(STEPHENSON, 1946, p. 330); middle Eocene, lower part of the
Castle Hayne Limestone of North Carolina (BRowN, 1958, p. 68);
and the middle Eocene of North Carolina (SwAIN, 1951, p. 38).

BUNTONIA ALABAMENS1S (Howe & Pyeatt, 1934), Stephenson,
1947

Pl. 16, figs. 1, 4,6

Cythereis? alabamensis Howe & Pyeatt, in HOWE & GARRET-r, 1934,
p. 50, pl. 4, figs. 2, 5, 7-10.

Pyicythereis alabamensis (Howe & Pyeatt), STEPHENSON, 1944b
(part), p. 453;  , 1946, p. 330, pl. -12, fig. 12; VAN DEN
BOLD, 1946, p. 103, pl. II, fig. 6.

Buntonia alabamensis (Howe & Pyeatt), STEPHENSON, 1947, p. 579;
VAN DEN BOLD, 19576, p• 8;  , 1960, P. 168.

Diagnosis. Characterized by its subpyriform lat-
eral outline and reticulate surface with low, rounded
longitudinal ridges between which are prominent pits.
Ridges tend to parallel dorsal and ventral margins and
exhibit closer spacing toward venter. Paleo.-M.Eoc.

Description. Carapace subpyriform in lateral out-
line and ornamented with longitudinal ridges and
reticulations. Two of the longitudinal ridges, one
slightly above median line of carapace and the other
just dorsal to venter, enclose a slightly depressed
reticulate area. Vertical sulcus just posterior to eye
tubercle and terminating slightly above median line.
Sharp keel-like anteromarginal rim originating at
eye tubercle parallels anterior margin terminating
at anteroventer.

Interior of valves characterized by small vestibules,
anterior vestibule being wider than that of posterior.
Radial pore-canals simple, long, and closely spaced.
Ocular pits prominent on both valves. Hinge holam-
phidont : right valve consists of a strong, elongate,
pointed, anterior tooth; deep, postjacent socket;
coarsely crenulate groove that parallels dorsal margin
of carapace; and large, ovate posterior tooth. Left
valve antithesis of right. Muscle-scar pattern con-
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sisting of short vertical row of four adductor scars and
V-shaped antennal scar anterior and slightly ventral
to uppermost adductor scar. Sexual dimorphism pro-
nounced; males longer, having more pointed posterior,
and thinner, thus giving rectangular appearance when
viewed from dorsum.

Remarks. Buntonia alabamensis differs from B.
subtriangularis (SurTox & WILLIAMS) in having much
coarser pitting. B. alabamensis is readily distinguished
from B. howei (STEPHENSON) by the presence of longi-
tudinal ridges across the central portion of the cara-
pace.

Dimensions. Male: length 0.58 mm, thickness 0.26 mm, height
0.33 mm. Female: length 0.55 mm, thickness 0.31 mm, height
0.34 mm.

Material. Santee Limestone: 92 specimens.
Occurrence. Santee Limestone: Auger Holes 38-5 (70' and 85-

100'), 38-7 (17-23' and 27'), 38-18 (12-18'), 38-22 (70'), 38-23
(25'), 38-26 (25'), 38-29 (14'), 38-37 (60-65'), 38-40 (65-70').

Reported from the lower Eocene, Sabine Group of Texas,
Louisiana and Alabama (HowE & GARRE-rr, 1934, p. 51); middle
Eocene, Weches Formation of Texas (STERHENsoN, 1946, p. 330);
lower Eocene and Paleocene of Guatemala and British Honduras
VAN DEN BOLD, 1946, p. 103); and the lower or middle Eocene of
Trinidad (VAN DEN BOLD, 1957b, p. 8).

Genus ECHINOCYTHEREIS Puri, 1953

Echinocythereis Pull', 1953d, p. 259; SYLVESTER-BRADLEY, 1961, p.
Q336; BENSON & COLEMAN, 1963, p. 46.

Type-species. Cythereis garretti Howe & McGuirt, in HOWE AND

OTHERS, 1935, p. 20, pl. 3, figs. 17-19, pl. 4, figs. 5, 15.

Diagnosis. Recognized by its inflated subovate
to subrectangular lateral outline; anterior end broadly
rounded, denticulate; posterior end obliquely rounded;
surface covered by numerous small rounded spines
superimposed on reticulations. Hinge holamphidont.
Eoc.-Rec.

ECHINOCYTHEREIS CLARKANA
(Ulrich & Sassier, 1904), McLean, 1957

PI. 22, figs. 1, 6-8, 10

Cythere clarkana ULRICH & BASSLER 1904, P. 98, pl. 35, figs. 1-10.
Cythere clarkana var. minuscula ULRICH & BAssLER, 1904, p. 99,

pl. 35, figs. 11-14.
Leguminocythereis clarkana (Ulrich & Bassler), SWAIN, 1948, p.

207, pl. 13, fig. 6; 	 , 1951, p. 43, pl. 6, fig. 18.
Traehyleberis clarkana (Ulrich & Bassler), MALKIN, 1953, p. 792, pl.

82, figs. 1-3.
Echinocythereis clarkana (Ulrich & Bass ler), MCLEAN, 1957, p. 84,

pl. 10, figs. 3a-c.

Diagnosis. Characterized by its coarsely and deeply
reticulate surface with spines at junction of inter-
secting ridges. Reticulate network arranged some-
what concentrically about subcentral point. 0/igo.-
Mio.

Remarks. MALKIN (1953, p. 792) considered
Echinocythereis clarkana minuscula (ULRico & BASS-

LEE) a molt of E. clarkana (arum & BASSLER). E.

clarkana is closely related to E. jacksonensis (HowE
8t PYEATT) of the upper Eocene and Oligocene from
which it may be distinguished by its coarser reticula-
tions, wider hinge depression, and the very irregular
dorsal outline immediately posterior to the eye
tubercle.

Dimensions. Male: (left valve) length 1.35 mm, height 0.75
mm. Female: length 1.17 mm, thickness 0.64 mm, height 0.72 mm.

Material. Cooper Marl: 76 specimens.
Occurrence. Cooper Marl: Localities 18-3, 18-8 (unit 1), 18-9

(unit 2), and 38-13. Auger Holes 8-40 (4-7'), 8-49 (13'), and
18-4 (14-15').

This distinctive form was originally described from the middle
Miocene, Calvert Formation of Maryland (UERIcti & BASSLER,

1904, p. 99), and later reported by SWAIN (1948, p. 208) from
the Calvert Formation of Maryland. It has subsequently been re-
ported by MALKIN (1953, p. 792) from the Calvert and Kirkwood
formations of Maryland; and the lower, middle, and upper Mio-
cene of North Carolina (SWAIN, 1951, p. 43). McLEAN (1957, p.
85) reports that he considers this species diagnostic of the pre-
Yorktown in the area of the York-James Peninsula of Virginia.

ECHINOCYTHERE1S JACKSONENSIS
(Howe Se Pyeatt, 1935), Puri, 1953

Pl. 15, figs. 7, 10-13

Cythereis? jacksonensis Howe & Pyeatt, in HOWE & CHAMBERS,

1935, p. 35, pl. 1, figs. 23, 24, pl. 6, fig. 31; MONSOUR, 1937,
p. 90; BERQUIST, 1942, p. 108, pl. 11, fig. 14.

Cythereis jacksonensis Howe & Pyeatt, GARRETT, 1936, p. 786;
VAN DEN BOLD, 1946, p. 89, pl. 10, fig. 9; WILBERT, 1953, p.
125, pl. 1, fig. 14.

Echinocythereis jacksonensis (Howe & Pyeatt), PUR!, 1953d, p.
260; KRu -rAR, 1961, p. 783, pl. 91, fig. 9.

Diagnosis. Characterized by an elongate, subrec-
tangular, tumid carapace. Surface very faintly re-
ticulate with well-developed spines at intersections of
the reticulations. M.Eoc.-Oligo.

Remarks. This form is very similar to and closely
related to Echinocythereis clarkana (UmucH & BASS-

LER, 1904). E. jacksonensis differs from E. clarkana
in the extent of ornamentation. The reticulations on
E. jacksonensis are not as well developed, the hinge-
line depression is narrower, the anterior marginal area
is more compressed, and the depression posterior to
and below the eye tubercle is not as well developed as
in E. clarkana. Viewed laterally, the dorsal outline of
E. clarkana is very irregular just posterior to the eye
tubercle, whereas the dorsal margin of E. jacksonensis
is essentially straight.

Echinocythereis garretti (HowE & McGunn) is
very similar to E. jacksonensis but differs in having a
more rounded posterior, more quadrate lateral out-
line, and greater spinosity.

Dimensions. Length 1.10 mm, thickness 0.59 mm, height
0.57 mm.

Material. Warley Hill Formation: 4 specimens. Santee Lime-
stone: 92 specimens. Cooper Marl: 67 specimens.

Occurrence. Warley Hill Formation: Locality 9-28. Auger
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Hole 9-3 (62?'). Santee Limestone: Localities 9-28, 9-31, 9-32,
9-33 (unit 3), 9-54 (unit 1), 18-1 (unit 1), 38-10, and 38-103.
Auger Holes 38-35 (70-74') and 38-40 (65-70'). Cooper Marl:
Localities 18-1 (unit 4), 18-3, 18-8 (unit 1), 18-9 (unit 2), 18-10
(unit I), and 8-4. Auger Holes 8-39 (12-21?' and 25-30') and
8-40 (4-7').

HOWE & PYEATT in HOWE St CHAMBERS, 1935, p. 37) report
that, "This species and its varieties are probably the commonest large
ostracodes in the Jackson and Vicksburg of the Gulf Coast, and
is subject to great variation." It is also reported from the lower
Oligocene of Cuba (VAN DEN BOI.D, 1956, p. 89).

Genus HENRYHOWELLA Puri, 1957

Howe/la PURI, 1956, p. 274.
Henryhowella PuRI, 1957d, p. 982 [pro Howe/la PURI, 1956 (non

OGILBY, 1899) ] ; SYLVESTER-BRADLEY, 1961, p. Q336.
Type-species. Cythere coax ULRICH & BASSLER, 1904, p.119, pl. 36,

figs. 6-8.

Diagnosis. Like Actinocythereis but the three well-
developed longitudinal rows of spines do not continue
into the anterior half of carapace, where spines are
concentrically arranged. U.Eoc.-Mio.

HENRYHOWELLA EVAX (Ulrich & Bassler, 1904), Puri, 1957

Pl. 19, fig. I; Pl. 20, figs. 2, 7, 9-13

Cythere coax ULRICH & BASSLER, 1904, p. 119, pl. 36, figs. 6-8.
Cythere coax oblongula ULRICH & BASSLER, 1904, p. 119, pl. 36,

figs. 9, 10.
Cythe'relS coax	 Bassler). VAN DEN BOLD, 1946, p. 90, pl.

10, fig. 19; SWAIN, 1948, p. 204, pl. 12, figs. 19, 20.
Trachyleheris evax (Ulrich & Sassier), SWAIN, 1951, p. 28, pl. 3,

figs. 1-3; MALKIN, 1953, p. 792, pl. 82, figs. 4, 5.
Echinocythereis coax (Ulrich & Bassler), PURI, 1953d, P. 260, pl.

12, fig. I, text-fig. 9c; BROWN, 1958, p. 65, pl. 2, fig. 15.
Howe/la coax (Ulrich & Bassler), PURI, 1956, p. 275, pl. 35, figs.

1-8.
Howe/la echinata PURI, 1956, p. 275, pl. 35, figs. 9-14, pl. 36, figs.

1-4.
Henryhotvella coax (Ulrich & Bassler), SYLVESTER-BRADLEY, 1961,

p. Q336, fig. 261, 4.

Diagnosis. Characterized by its subrectangular to
subovate lateral outline; faintly reticulate surface with
spines or nodes concentrically arranged in anterior
half and three well-developed longitudinal spinose
rows in posterior; and prominent subcentral tubercle
with cluster of closely spaced spines. Sexual dimor-
phism pronounced with females shorter than males
and with more arched dorsal outline. Hinge holam-
phidont with right valve consisting of bibbed anterior
tooth, deep postjacent socket, straight, narrow, finely
crenulate groove, and smooth, large, rounded pos-
terior tooth. Duplicature moderately broad, of uni-
form width throughout its extent, and with small
anterior and posterior vestibules. Well-defined, deep
flange groove extends around entire free margin.
U.Eoc.-Mio.

Remarks. Henryhowella evax oblongula (UuucH

& BASSLER) is apparently the male dimorph of Henry-

howella evax (Uuucti & BASSLER), and differs from
H. evax only in its greater length. PURI (1956, p. 275)
designated Henryhowella echinata (Puai) as a new
species from the Cooper Marl near Charleston, South
Carolina. He indicated that H. echinata was more
thickly and closely ornamented than H. evax, and that
the posterior end in H. evax has a tendency towards
angulation while H. echinata tends to be subrounded.
The author does not believe that these differentiating
features are sufficiently diagnostic to separate the two
forms; consequently, H. evax and H. echinata are
considered conspecific.

VAN DEN BOLD (1960, p. 169) considered Henry-
howella evax as a junior synonym of Henryhowella
asperrima (REuss).

Dimensions. Male: length 0.84 mm, thickness 0.35 mm,
height 0.45 mm. Female: length 0.79 mm, thickness 0.38 mm,
height 0.46 mm.

Material. Cooper Marl: 101 specimens.
Occurrence. Cooper Marl: Localities 18-1 (unit 4), 18-8 (unit

1), 18-9 (unit 2), 18-10 (unit 1), and 8-4. Auger Holes 8-39
(12?-21' and 25-30'), 8-40 (4-7'), 8-49 (13'), and 18-5 (31').

This species was originally described from the middle Miocene,
Calvert Formation of Maryland (ULRIon & BASSLER, 1904, p. 119).
It has subsequently been reported from the middle Miocene, Calvert
Formation of Maryland (SWAIN, 1948, p. 188, 204); the Oligocene?,
lower and middle Miocene of North Carolina (SwAIN, 1951, p.
28); the upper Miocene of Florida (PuRI, 1953d, p. 261): middle
Miocene, Calvert and Kirkwood formations of Maryland (MALKIN,
1953, p. 793); and the upper Miocene, Yorktown Formation and
unnamed Miocene? unit of North Carolina (BROWN, 1958, p. 65).
VAN DEN BOLD (1946, p. 90) reported this species from the
Oligocene of Cuba but the author is unable to verify his identi fica-
tion because only interior views are illustrated. In addition, VAN

DEN BOLD (1960, p. 169) reported this form as Henryhotvella
asperrima from the upper Eocene and Oligocene of Trinidad.

Genus MURRAYINA Puri, 1953

Murrayina PURI, I953d, p. 255; MoLEAN, 1957, p. 85; SYLVESTER-

BRADLEY, 1961, p. Q339.
Type-species. Murrayina howei PURI, 1953d, p. 255, pl. 12, figs. 9,

10, text-figs. 8g, h.

Diagnosis. Distinguished by an elongate, sub-
rectangular, reticulate carapace; well-defined an-
terior and posterior marginal rims and subcentral
tubercle. Hinge holamphidont; right valve with
smooth or stepped anterior tooth, postjacent socket,
serrate groove, and smooth posterior tooth. Paleo.-
Rec.?

MURRAY1NA DICTYOLOBUS (Munsey, 1953), Pooser (n. comb.)

Pl. 21, figs. 9, 10, 12, 13

Cytherets dictyolobus MUNSEY, 1953, p. 9, pl. 4, figs. 9-11.

Diagnosis. Carapace elongate, subrectangular, and
with anterior and posterior marginal rims. Entire
surface coarsely reticulate, those anterior to subcentral
node aligned so as to form ridges which parallel an-



60	 THE UNIVERSITY OF KANSAS PALEONTOLOGICAL CONTRIBUTIONS

tenor margin; those posterior to subcentral node
show random arrangement. Paleo.-L.Eoc.

Remarks. The hinge of the only right valve
observed consists of a high conical anterior tooth, a
postjacent shallow narrow socket, and a long straight
groove that appears to be finely crenulate and widens
just anterior to a small oval posterior tooth. Muscle-
scars obscured. A deep flange groove borders the
free margin of the right valve. Anterior duplicature
is moderately wide with a small vestibule.

MUNSEY placed this form under Cythereis; how-
ever, the shape, subcentral node, anterior and pos-
terior marginal rims, and hinge indicate that it
should be placed under the genus Murrayina.

Dimensions. Length 0.78 mm, thickness 0.34 mm, height
0.35 mm.

Material. Black Mingo Formation: 20 specimens.
Occurrence. Black Mingo Formation: Locality 8-2 (units 2 and

4).
Reported from the Paleocene Coal Bluff Member of the

Naheola Formation of Alabama (MuNsEr, 1953, p. 9).

MURRAYINA MARTINI (Ulrich & Bassler, 1904), Puri, 1953
Pl. 21, figs. 3, 5, 8

Cythere martini ULRICH & BASSLER, 1904, p. 112, pl. 36, figs. 11-15.
Cythere micula ULRICH & BASSLER, 1904, p. 116, pl. 36, figs. 18-20.
Cythereis martini (Ulrich & Bassler), SWAIN, 1948, p. 196, pl. 12,

figs. 16, 17.
Trachyleberis? martini (Ulrich & Bassler), SWAIN, 1951, p. 29, pl. 3,

figs. 8, 15.
Trachyleberis? sp. cf. T.? micula (Ulrich & Bassler), SWAIN, 1951,

p. 29, text-fig. 31.
Trachyleberis martini (Ulrich & Bawler), MALKIN, 1953 (part) p.

793.
Murrayina martini (Ulrich & Bassler), Puni, 1953d, p. 256, pl. 12,

figs. 11-13, text-figs. 8e, f; MCLEAN, 1957, p. 86, pl. 11, figs.
la-e, 2a, b, 3a, d.

Diagnosis. Characterized by its subrectangular
lateral outline, coarsely reticulate carapace, and mod-
erately broad anterior marginal rim. Mio.

Remarks. Murrayina martini is very similar and
closely related to M. bowel' PURI. MALKIN (1953, p.
793) considers M. !wives* (identified as Cythereis
producta) as an elongated phenotypic variant, con-
forming in all particulars with M. martini (identified
as Trachyleberis martini). ULRICH & BASSLER (1904,
p. 115) who originally described the two forms recog-
nized their similarity but distinguished M. hotvei
(identified as Cythere producta) from M. martini
(identified as Cythere martini) by its much greater
proportional length, more nearly parallel ventral and
dorsal edges, marginal spines at both ends of the left
valve as well as the right, in being at least one-fifth
larger, posterior extremity much more produced and
compressed, and having coarser marginal spines.

Dimensions. Length 0.72 mm, thickness 0.30 mm, height
0.39 mm.

Material. Duplin Formation: 33 specimens.
Occurrence. Duplin Formation: Localities 38-29, 38-42, 38-45,

18-9 (unit 4), and 21-2 (unit 2). Auger Hole 38-38 (19').
This sepecies occurs in the Choptank and Calvert Formations of

Maryland, and the Chesapeake Group at Yorktown, Virginia
(ULRicit & BASSLER, 1904, p. 113), and in the Calvert Formation
of the subsurface of Maryland (SWAIN, 1948, p. 196). It has also
been reported from the upper Miocene, Yorktown Formation of
Virginia (McLEAN, 1957, p. 87); the lower through upper Miocene
of North Carolina (SwAIN, 1951, p. 29); and the Area, Ecphora,
and Cancellaria facies of the Choctawhatchee Stage of Florida
(PUR!, 1953d, p. 256).

MURRAYINA BARCLAYI McLean, 1957
Pl. 22, figs. 4, 5, 9, 11, 12

Murrayina barclayi MCLEAN, 1957, p. 87, pl. 11, figs. 4a-f.

Diagnosis. Characterized by an elongate, subrec-
tangular lateral outline; obliquely rounded and dis-
tinctly rimmed anterior end bearing stout antero-
ventral spines; posterior slightly rounded and bears
several spines in ventral half; surface ornamented
with coarse reticulations, prominent subcentral node,
ventrolateral ridge, and longitudinal median ridge.
U.Mio.

Remarks. The South Carolina specimens appear
to be identical to Murrayina barclayi with the excep-
tion that the anterior duplicature is narrower. M.
barclayi is closely related to M. howei PURI from which
M. barclayi is distinguished by its unique ornamenta-
tion and more elongate carapace.

Dimensions. Length 0.72 mm, height 0.39 mm.
Material. Duplin Formation: one left and one right valve.
Occurrence. Duplin Formation: Locality 38-29.
Originally reported from the upper Miocene, Yorktown Forma-

tion of Virginia (McLEAN, 1957, p. 88).

Genus OCCULTOCYTHEREIS Howe, 1951
Occultocythereis HOWE, 1951a, p. 19; SYLVESTER-BRADLEY, 1961, p.

Q339.
Type-species. Occultocythereis delumbata HOWE, 1951a, p. 20, pl.

1, figs. 7-10.

Diagnosis. Recognized by its very small, com-
pressed, carapace; anterior end with prominent rim
and strong marginal spines; surface smooth to very
finely pitted; radial pore-canals divide into two or
more branches midway along length; hinge holamphi-
do nt. Eoc.

OCCULTOCYTHEREIS DELUMBATA Howe, 1951
Occultocytheros delutnbata HOWE, 1951a, p. 20, pl. I, figs. 7-10;

PUR!, 1957c, p. 207, pl. 7, figs. 5-8; SYLVESTER-BRADLEY, 1961,
p. Q339, fig. 367, 2.

Diagnosis. Carapace small, compressed, and very
elongate with dorsal and ventral margins converging
strongly toward posterior. Anterior margin broadly
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rounded and with marginal spines; posterior strongly
compressed, acuminate, and with stout spines on the
posteroventral margin. Surface finely pitted and orna-
mented with prominent angular tubercles trending
diagonally from the posterior cardinal angle and
intersect venter just anterior to middle of carapace.
Eoc.

Remarks. A single whole specimen was recovered
from the Santee Limestone of South Carolina. The
internal features were not observed; however, based
on the external features the specimen appears to be
Occultocythereis delumbata.

Dimensions. Length 0.56 mm, thickness 0.16 mm, height
0.24 mm.

Material. A single whole specimen was recovered from the
Santee Limestone.

Occurrence. Santee Limestone: Locality 18-1 (unit 1).
Reported from the middle Eocene, Avon Park Limestone of

Florida (Howe, 1951a, p. 21), and the upper Eocene, Crystal
River Formation of the Ocala Group of Florida (Pull', 1957, p.
207).

Genus ORIONINA Puri, 1953
Orionina PURI, 1953d, p. 253; POKORNY, 1958, p. 264; SyLvesree-

BR A DL EY, 1961, p. Q339; BENSON & COLEMAN, 1963, p. 45.
Type-species. Cythere vaughani ULRICH & BASSLF R, 1904, p. 109, pl.

38, figs. 25-27 [=C. serrulata BRADY, 1869, p. 153, pl. 18,
figs. 11, 12 (non C. serrulata BOSQUET, 1854) C. bermudae
(BRADY) by BRADY, 1880, p. 90].

Diagnosis. Characterized by its large, elongate
carapace; surface reticulate with two to four well-
developed longitudinal ridges; hinge of right valve
with anterior lobate tooth, postjacent socket, median
groove, and smooth posterior tooth. Eoc.-Rec.

ORIONINA BERMUDAE (Brady, 1880), van den Bold, 1952
Pl. 17, figs. 3, 8, 10, 11

Cythere serrulata BRADY, 1869, p. 153, pl. 18, figs. 11, 12 (non
Cythere serrulata BOSQU ET, 1 854).

Cythere bermudae BRADY, 1880, p. 90, pl. 21, figs. 2a-d (new name
for Cythere serrulata BRADY ) .

Cythrreis rambohri MULLER, 1912, p. 358.
Cythere vaughani ULRICH & BASSLER, 1904, p. 109, pl. 38, figs.

25-27.
Cythereis vaughani (Ulrich & Bassler), HOWE AND OTHERS, 1935, p.

25, pl. 3, figs. 24, 25, pl. 4, fig. 13; CORY ELL & FIELDS, p. 9,
fig. 10a; EDWARDS, 1944, p. 522, pl. 87, figs. 27, 28; VAN DEN
BOLD, 1946, p. 88, pl. 10, fig. 1; 	 , 19506, p. 83.

Trachyleberis vaughani SWAIN, 1951, p. 37, pl. 6, figs. 6, 7; MALKIN,

1953, p. 794, pl. 82, fig. 14.
Orionina vaughani (Ulrich & Bassler), PUR!, 1953d, p. 254, pl.

12, figs. 15, 16, text-figs. 8a-c; McLeAN, 1957, p. 88, pl. 11,
figs. 6a, b; BROWN, 1958, p. 65, pl. 3, fig. 2.

0,ionina bermudae (Brady), VAN DEN BOLD, 1952a, p. 242; PUR!
SZ Huenics, 1957, p. 187, fig. 11; PURI, 1960, p. 123, 126, pl.
1, figs. 15, 16; BENSON & COLEMAN, 1963, p. 45, pl. 8, fig. 7,
text-fig. 29.

Diagnosis. Characterized by a prominent anterior
marginal rim and three somewhat oblique longi-
tudinal ridges, lowermost of which bifurcates below

subcentral tubercle. These longitudinal ridges to-
gether with numerous transverse ridges form reticu-
late pattern. Mio.-Rec.

Remarks. The specimens of Orionina bermudae
from the upper Miocene of South Carolina were
compared with Recent forms collected by BENSON
& COLEMAN from the eastern Gulf of Mexico and
were found to be identical in surface ornamentation
but considerably longer. The adult specimens from
South Carolina average 0.83 mm in length; whereas,
the specimens from the eastern Gulf of Mexico meas-
ure 0.58 mm, and those reported by Puiti (1960, p.
123) from Florida Bay are 0.551 mm in length.

Dimensions. Length 0.83 mm, thickness 0.31 mm, height
0.41 mm.

Material. Duplin Formation: 36 specimens.
Occurrence. Duplin Formation: Localities 38-45, 38-42, 18-9

(unit 4), and 21-1 (unit 2). Auger Hole 38-38 (19').
This species was originally described from the middle Miocene,

Chesapeake Group of Virginia (UeetcH & BASSLER, 1904, p. 110).
It has also been reported from the upper Miocene, Yorktown
Formation of Virginia (McLEAN, 1957, p. 89 and MALKIN, 1953, p.
794), and the Duplin Marl of North Carolina (EDWARDS, 1944, p.
552); middle and upper Miocene of North Carolina (SWAIN, 1951,
p. 37); middle Miocene of Panama (CORYELL & FIELDS, 1937, p.
10); Miocene of Cuba, Guatemala, and the British Honduras (VAN
DEN BOLD, 1946, p. 88); upper Miocene Yorktown Formation of
North Carolina (BROWN, 1958, p. 65); upper Miocene and Pliocene
of Florida (Putt', I953d, p. 254); and the Recent of Florida
(BENSON & COLEMAN, 1963, p. 45 and PUR!, 1960, p. 126). VAN
DEN BOLD ( 1957a, p. 242) reports this form throughout the Miocene
of Trinidad.

Genus PURIANA Coryell, in Puri, 1953
Face/la CORY ELL & FIELDS, 1937, p. 8; EDWARDS, 1944, p. 523

(non Face/la JORGENSEN, 1925).
Puriana CORY ELL in PUR I, 1953a, p. 751; SWAIN, 1955, p. 634;

BENSON, 1959, p. 60; SYLVESTER-BRADLEY, 1961, p. Q341;
BENSON & COLEMAN, 1963, p. 42; BENSON & KA ESLER, 1963, p.
30.

Type-species. Face/la puella CORYELL & FIELDS, 1937, p. 8, figs.
8a-c, juvenile [=Cythereis rugipunctata gatunensis CORY ELL &
FIELDS, 1937, p. 10, fig. 11a].

Diagnosis. Characterized by its small, subquad-
rate carapace; ornamentation consists of ridges and
nodes, subcentral tubercle, prominent rim around an-
terior margin, prominent spines on posterior margin,
and subvertical ridges extending from posterodorsum
to median line. Hinge holamphidont. Mio.-Rec.

PURIANA RUGIPUNCTATA (Ulrich & Bassler, 1904), Puri, 1953

Pl. 17, figs. 4 -7, 9
Cythere rugipunctata ULRICH & BASSLER, 1904, p. 118, pl. 38, figs.

16, 17.
Cythereis rugipunctata (Ulrich & Bassler), in HOWE AND OTHERS,

1935, p. 23, pl. I, figs. 18, 20-22, pl. 4, figs. 22, 23.
Favella rugipunctata (Ulrich & Bassler), EDWARDS, 1944, p. 524,

pl. 88, figs. 5, 6; VAN DEN BOLD, 1946, p. 100, pl. 10, rig. 3;
	 , 19506, p. 86; MALKIN, 1953, p. 797, pl. 82, fig. 25.

Trachyleberis? rugipunctata (Ulrich & Bassler), SWAIN, 1951, p. 38,
pl. 6, fig. 8.
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Puriana rugnpunctata (Ulrich & Bassler), PURI, I953a, p. 750;
 , 1953d, p. 257, pl. 12, figs. 18, 19, text-fig. 8k; MCLEAN,

1957, p. 89, pl. 11, figs. 5a-d; PURI & HuLiNcs, 1957, P. 174,
176, 183; BROWN, 1958, p. 63, pl. 4, fig. 10; VAN DEN BOLD,

1958, p. 404; PURI, 1960, p. 126; BENSON & COLEMAN, 1963, p.
43.

Diagnosis. Characterized by its subquadrate lat-
eral outline and prominent rugose ornamentation.
Posterior portion of carapace bears 4 or 5 oblique,
flat-topped ridges that ventral to middle become
nodes. Mio.-Rec.

Remarks. The specimens of Puriana rugipunctata
from the upper Miocene, Duplin Formation differ
from Recent forms from the eastern Gulf of Mexico
only in that the Miocene forms are slightly longer.

Dimensions. Length 0.70 mm, thickness 0.30 mm, height
0.36 mm.

Material. Duplin Formation: 40 specimens.
Occurrence. Duplin Formation: Localities 38-42, 18-19 (unit

4), and 21-1 (unit 2). Auger Hole 38-38 (19' and 24').
This species was originally described from the middle Miocene,

Chesapeake Group of Virginia (ULRicH & BASSLER, 1904, p. 118).
It has subsequently been reported from the upper Miocene, Chocta-
whatchee Stage of Florida (HowE AND OTHERS, 1935, p. 23), Duplin
Marl of North Carolina (EDwARDs, 1944, p. 524), Yorktown Forma-
tion of North Carolina (BROWN, 1958, p. 63), Yorktown Formation
of Virginia (McLEAN, 1957, p. 89 and MALKIN, 1953, p. 797);
Miocene of Cuba, Guatemala, and British Honduras (VAN DEN

BOLD, 1946, p. 100); and the lower, middle, and upper Miocene
of North Carolina (SwAIN, 1951, p. 38). In addition it has been
reported from the Recent in the Alligator Harbor and Panama
City Regions of Florida and in Florida Bay (PuRI & HuLINGs, 1957);
eastern Gulf of Mexico (BENSON & COLEMAN, 1963, p. 44); Pam-
lico Sound, North Carolina (GROSSMAN, 1964); and the west coast
of Florida (PuRi, 1960, p. 126).
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APPENDIX

SELECTED MEASURED SECTIONS

Locality 2-1
Location: Roadcut on County Highway 394; 0.3 miles east of Dean Swamp

Creek; 1.0 miles west of Salley.

Pleistocene'	 Thickness
surficial material	 (Feet)

7. Sand, quartzose, fine- to coarse-grained, gritty, argilaceous,
br ick -red	 20-25

Unconformity
Middle Eocene

Congaree Formation
6. Clay, silty, mottled light-green, olive, and rusty-red
5. Sand, quartzosc, fine- to coarse-grained argillaceous, with in-

terbedded layers 0.2 to 2 inches thick of yellowish-ocher clay;
small pockets of silicified fossil shells 18

4. Pebble Marker Bed; day, very arcnaccous, olive, weathers to
yellowish ocher; contains well-rounded quartz pebbles up to
0.5 inches in diameter; (Alt. clev.=278 feet)   0.5

3. Sandstone, ferruginous, argillaceous	 3
2. Sandstone, quartzose, silicia-cemented, gray, weathers dark-

brown to black  	 1.5
I. Sand, quartzose, fine- to medium-grained, yellow	 10

Remarks: Units 1 and 2 are exposed on the north side of the road. Sumo;
(1908, p. 344) found numerous specimens of Ostrea johnsoni ALDRICH at
this locality.

Reference: COOKE (1936, p. 59, loc. 102); COOKE & MACNEIL (1952, p. 22).

Locality 2 -2
Location: Roadcut on unpaved county road; 0.1 miles southeast of Abrams

Branch; 1.2 miles N. 24° W. from Salley.

Pleistocenc'	 Thickness
surficial material	 (Feet)

6. Sand, quartzose, fine- to very coarse-grained, gritty, brick-red
numerous well-rounded quartz pebbles 	 10-12

Unconformity
Middle Eocene

Congaree Formation
5. Sand, quartzose, very argillaccous, yellowish-red	 3
4. Pebble Marker Bed; clay, very arenaceous, green, weathers to

yellowish-ocher, contains well-rounded quartz pebbles. (Alt.
eley.=283 feet) 0.5-2

3. Sand, quartzose, fine- to coarse-grained, with thin layers of
light-green clay	 2

2. Sandstone, quartzose, silica-cemented, gray	 0.5
I. Sand, quartzose, fine-grained, well-sorted, yellow, worm bor-

ings; base concealed in ditch  	 6

Locality 2 -3
Location: Roadcut on County Highway 732; 0.1 miles east of Goodland Creek;

1.2 miles N. 45° E. from Salley.

Pleistocene 	 Thickness
surficial material	 (Feet)

6. Sand, quartzose, medium- to coarse-grained, slightly argil-
laceous, brick-red	 3

Unconformity
Middle Eocene

Congaree Formation (Alt. clev.=310 feet)
5. Clay, silty to sandy, olive with rusty stain  	 2-3
4. Sand, quartzose, medium- to coarse-grained with thin layers of

cherry clay and some sandstone layers from 1 to 2 inches
thick

3. Sand, quartzose, fine- to very coarse-grained, yellowish-rust,
with pockets of broken and small whole shells (beach deposit)

2. Sandstone, fine- to medium-grained, whitish-gray, with inter-
bedded layers of loose quartzose sand

I. Sand, quartzose, medium-grained, well-sorted, rusty-yellow;
base concealed in ditch 	

Locality 2 -4
Location: Roadcut on County Highway 270; 0.1 miles south of Abrams Branch;

1.3 miles N. 45° W. from Salley.

Pleistocene'	 Thickness
surficial material	 (Feet)

5. Sand, quartzose, medium- to very coarse-grained, gritty, brick.
red	 6-8

Unconformity
Middle Eocene

Congaree Formation
4. Sand, quartzose, fine-grained, very argillaceous, mottled yellow

and ocher, contains nodules of chcrty clay  	 6-7
3. Pebble Marker Bed; clay, light-green to ocher, with well-

rounded quartz pebbles up to 1 inch in diameter (Alt. elev.
=287 feet) 2-2.5

2. Sand, quartzose, fine-grained, yellow, with thin layers of light.
green clay

1. Sandstone, quartzose, fine-graincd, silicia cemented, yellow
and white; base concealed in ditch	 0.5

Locality 5 - 1
Location: Spring just cast of U.S. Highway 301 bridge over Lemon Creek and

immediately north of creek; 2.3 miles S. 43° W. from Bamberg.

Light-green, very fine-grained, quartzose marl of the Oligocene, Cooper
Marl can be seen at a depth of 1 to 2 feet below the water surface in a
small spring-fed pond.

References: Tummy (1884, p. 159); SLOAN (1908, p. 274, Sur. No. 339); COOKE
(1936, p. 89, loc. 179).

Locality 8-1
Location: Spoil-bank on south side of diversion canal, immediately southeast of

S.C. Highway 45; 2.1 miles S. 11° E. from Eadytown.

Numerous large boulders of light-yellow to white limestone of the middle
Eocene, Santee Limestone, derived from construction of the Santee-Cooper
Diversion Canal, occur on the south bank of the canal.

Locality 8 -2
Location: South bank of Santee River, 2.4 miles N. 8° W. from Eadytown or
0.6 miles east of junction of County Highway 31 and unpaved road leading
to Wilson's Landing. Alt, dev, at river leve1=29.5 feet.
Lower Eocene	 Thickness

Black Mingo Formation	 (feet)
5. Limestone, same as unit 3 but more olive-green	 0.5-1
4. Marl, light-gray to olive-green; numerous small broken shell

fragments of pelecypods and gastropods	 __ 	 ......
3. Limestone, well-indurated, light-gray; forms ledge. Contact

with underlying unit sharp and undulates up to 2 feet	 1-2
2. Marl, bluish-green; numerous small broken shell fragments of

pelecypods and gastropods	 2-3
I. Sand, quartzose, fine- to medium-grained, gray. Base concealed

at river level

Remarks: Units 3, 4, and 5 contain 05trea compressirostra SAY and Turritella
rnortoni sp. cf. T. mortoni postmortoni HARRIS.

Locality 8-3
Location: South hank of Santee River at Wilson's Landing: U.S miles down-

stream from Santee Dam or 2.5 miles N. 17° W. from Eadytown. Alt.
elev, at river level =29.5 feet.

Pleistocene , 	Thickness
surficial material	 (Feet)

5. Sand, quartzose, fine- to very coarse-grained, argillaceous, light-
gray to white in lower portion and mixed light-gray and
yellowish-brown (limonite stained) in upper portion; contains
subangular quartz grains and sparse to moderate muscovite
flakes and slightly rounded feldspar cleavage fragments up to
about 0.2 inches in diameter 15

Unconformity
Middle Eocene

Santee Limestone
4. Limestone, fine-grained, granular, yellowish-brown; contains

sparse to moderate amount of megafossils up to about I inch in
diameter (pelccypods, corals, echinoderms); no glauconite
noted 4

Warley Hill Formation
3. Limestone, fine- to medium-grained, granular; cream-colored

matrix with sparse to abundant light- to dark-green grains of
glauconitc; contains sparse rounded quartz grains; sparse to
moderate amount of small mcgafossils (pelecypods, corals,
echinoderms). Between units 3 and 4 a brown plastic clay
layer ranges from a knife edge to I-foot thick. It has an
undulatory layering with interbedded scams of tine- to coarse.
grained quartzosc and glauconitic sand and lignitic material _ 3

2. Limestone, slightly arcnaccous, light-yellow to white fragmental
matrix with moderate amount of light- to dark-green grains
of glauconitc; abundant large mcgafossils (pelccypods, echino-
derms, corals); strongly cemented and forms ledge; considerably
more arcnaceous than unit 3 1

I. Limestone, fine- to medium-grained, granular, light-yellow
matrix with moderate to abundant light- to dark-green grains
of glauconitc; contains sparse rounded quartz grains and
sparse to moderate amount of small mcgafossils (pclecypods,
corals, echinoderms). Base concealed at river level __ 5

Remarks: Approximately midway between Localities 8-3 and 8-2, large
boulders and ledges of ironstone occur within the river and on the south
bank.	 It appears to represent the oxidized glauconitic sand of the
Warley Hill Formation.

12

3

6

4

Locality 5 - 3
5	 Location: Hand auger hole on property of Mr. E. E. Crow, Box 298, Bamberg;

5.5 miles N. 25° W. from Ehrhardt.

A hand auger hole drilled to a depth of 3 feet penetrated the Upper Miocene,
Duplin Formation consisting of bluish-gray, plastic, arenaccous, calcareous mud
with numerous broken pelecypod shell fragments. The following ostracodcs
were identified from this locality: Cythcromorpha rparneri HOWE & Sputicroic
and Haplocytheridea bassleri STEPHENSON.
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Locality 8-4
Location: Ditch exposure on U.S. Highway 52; 0.2 miles south of the southern

town limit of Moncks Corner.
Approximately 5 feet of olive-drab to dark-green, glauconitic marl of the

Oligocene, Cooper Marl is exposed in a ditch on the east side of S.C. High-
way 52.

Locality 9-6
Location: Roadcut on unnumbered county road 0.9 miles south of Sandy Run

Church; 13 miles northwi•st of St. Matthews; 1.55 miles S. 24° E. of
junction of U.S. Highways 21 and 176.

Lower Eocene	 Thickness
Black Mingo Formation	 (Feet)

6. Soil and weathered fullers earth to top of hill	 4
5. Fuller's earth, buff to gray	 4
4. Medium-grained glauconitic, quartzose sand with clay lenses

1.5 feet thick	 9
3. Buhrstone containing some poorly preserved unidentifiable

fossils	 5
2. Fullers earth and fine-grained, quartzose, sand 	 3

Unconformity
Upper Cretaceous

Tuscaloosa Formation
I. Clay, arenaceous, white to gray, kaolinitic. Base concealed in

ditch	 5

Locality 9-10
Location: Roadcut southeast of Little Beaver Creek on County Highway 173;

9.4 miles N. 60° W. from St. Matthews or 2.95 miles N. 75° W. from
Hammond Crossroads.

Pleistocene?	 Thickness
surficial material	 (Feet)

8. Sand, quartzose, medium- to coarse-grained, white, unconsoli-
dated, with scattered pebbles throughout; lower surface irregu-
lar with relief up to 3 feet	 0 - 5

7. Clay, arenaceous, well-oxidized, scattered pebbles and clay balls,
reticulate mottling at base; thickness variable because of
irregular collapse of underlying units 2-12

Unconformity
Lower Eocene

Black Mingo Formation
6. Sand, quartzose, medium-grained, white to rusty-red, uncon-

solidated; interbedded with laminated clay. This unit is
highly contorted due to collapse of the overlying unit. Iron
oxide cementation of the sand is common

5. Fuller's earth, porous, light-tan, liesegang rings of iron stain
common. The fuller's earth occurs as pods and irregular shaped
bodies within a clay residuum. Upper surface irregular be-
cause of destruction of the fuller's earth and consequent col-
lapse of the overlying beds  	 ...	 .......... . ..... .....

4. Sand, quartzose, coarse-grained, oxidized, with some glauconite;
clay layers in upper part; shell hash forms indurated layers in
lower part. Down the cut this unit grades into medium-scale,
cross-bedded sand. Thickness of unit variable; on the east side
of the cut 10.5 feet to the base of unit (5) and on the west
side of the cut 5.5 feet to the base of the fuller's earth  5.5-10.5

3. Mudrock, grayish-black, thin-bedded and oxidized, moderate
yellowish-brown sand. The sand layers are generally 2 cm.
thick and the clay layers are 8 cm. thick 8.5

2. Sand, quartzose, medium- to coarse - grained, dark -gray, with
irregular layers of grayish-black clay. Scattered pebble-size balls
of white argillaceous sand and angular feldspar grains concen-
trated towards base. Lower surface irregular and undulates
from I to 2 feet 1 1-3 2

Unconformity
Upper Cretaceous

Tuscaloosa Formation (Alt. elev.=206 feet)
I. Sand, quartzose, argillaceous, mottled white, yellow, brown,

and purple; angular feldspar pebbles common in more sandy
portion of unit. Thin pebble bands of quartz and feldspar
scattered throughout. Medium-scale, high-angle (30°) cross-
bedding occurs near top of unit on west side of cut. Base
concealed in ditch.

Locality 9-11
Location: Roadcut on southeast side of Little Beaver Creek; 9.2 miles N. 64°

W. from St. Matthews or 2.1 miles southwest of Bethel Church.
The lower Eocene, Black Mingo Formation is overlain unconformably by

the middle Eocene, Congaree Formation. The unconformity is marked by
numerous quartz pebbles and pisolitic, kaolinitic pebbles and boulders. Alt.
elev. at the unconformity=237 feet.

Locality 9-13
Location: Roadcut on north side of U.S. Highway 21; 0.12 miles southeast of

Big Beaver Creek.
Middle Eocene	 Thickness

Congaree Formation	 (Feet)
9. Sand, quartzose, coarse- to very coarse-grained, angular to

subangular, yellow- to rusty-red 	 5
8. Clay, thinly-bedded, silty, light-green and sand, quartzose,

medium	 to very coarse-grained, angular to sub-angular,
yellow	 1.5

7. Sand, quartzose, coarse- to very coarse-grained, angular to sub-
angular, yellow to rusty-red; some thin- to very thinly-bedded,

light - green, silty clay. Lower portion of unit contains bauxit-
ized, pisoltic, kaolinitic boulders up to 1.5 feet in diameter em-
bedded in a medium- to very coarse-grained, yellow and
brown, quartzose sand. Numerous well-rounded, quartzose
pebbles. _ 14

Unconformity
Lower Eocene

Black Mingo Formation (Alt. elev.=251 feet)
6. Clay, silty to arenaccous, black, weathers light- to medium-gray;

contains discontinuous and irregular shaped layers, generally
0.3 inches thick, and pockets of fine- to medium-grained,
quartzose sand 2.5

5. Sand, quartzose, medium - to coarse - grained, yellow to rusty - red,
cross-bedded in places. Some glauconite and other dark
minerals. Silty, light-green, clay seams generally 0.2 to 0.4
inches thick are scattered throughout the unit 5

4. Coquina, siliceous with numerous shell fragments of pelccypods,
gastropods, and solitary corals. This in all probability repre-
sents a littoral deposit 1.5

3. Sand, quartzose, fine- to medium-grained, rusty-yellow, with
layers of medium-gray, silty clay that ranges in thickness
from 0.2 to 3 inches.	 5
Covered interval	 7.5

2. Fuller's earth, slightly silty, dark-gray, weathers light-gray;
numerous thinly-bedded seams of yellow to gray, fine- to
medium-grained, quartzose sand and numerous muscovite flakes.	 5
Covered interval.	 2

Unconformity
Upper Cretaceous

Tuscaloosa Formation
I. Clay, silty to arenaceous; mottled light-gray and rusty-yellow.

Base concealed in ditch.	 1.5

at
-1- 50

20

25
5

feet)
Base concealed at creek level. 	 ±- 15

Locality 9-18
Location: Roadcut on County Highway 21; 0.1 miles southeast of Bates

Mill Creek or 3.6 miles N. 30° W. from St. Matthews.
Middle Eocene	 Thickness

Congaree Formation	 (Feet)
2. Sand, quartzose, predominately coarse-grained, yellow; some

small- to medium-scale, tabulir, cross-bedding. Numerous ir-
regular beds of coarse-grained, quartzose sandstone with a
white, chalky matrix. The sandstone is friable, well-indurated,
forms ledges up to 1-inch thick, and contains numerous frag-
ments of fossils. Interspersed within the sand section are
numerous thin layers of light-green to olive, silty, clay. -1:60

Unconformity
Lower Eocene

Black Mingo Formation (Alt. elev.=192 feet)
1. Fuller's earth, beige to dark-gray; weathers light gray. Base

concealed in ravine.	 20
Remarks: The Tuscaloosa Formation is exposed adjacent to a pond dam to

the north of this exposure near Bates Mill Creek.
Reference: SLOAN (1908, p. 353, Sur. No. 676); COOKE (1936, p. 53, loc. 97).

Locality 9-14
Location: Roadcut on southeast side of Congaree Spring Branch; 1.5 miles N.

64° E. from Bethal Church or 8.0 miles N. 47° W. from St. Matthews.
Lower Eocene	 Thickness

Black Mingo Formation	 (Feet)
3. Fuller's earth, very arenaceous; contains a considerable amount

of glauconite	 8
Covered interval.	 5

2. Sand, quartzose, fine- to very coarse-grained glauconitic, poorly
sorted, light-olive, with hard and soft layers.	 5

Unconformity
Upper Cretaceous

Tuscaloosa Formation (Alt. elev.=232 feet)
3-8	 1. Clay, very arenaceous, kaolinitic, gray. Base concealed

stream level.

Locality 9-17
Location: Roadcm on County Highway 24; 0.22 miles southeast of Bates Mill

Creek; 3.86 miles north of the center of St. Matthews; 0.1 miles southeast
of Mt. Carmel Church.

Pleistocene?	 Thickness
surficial material	 (Feet)

4. Sand, quartzose, medium- to very coarse-grained, rusty-red,
gritty, with some small quartzose pebbles  	 15

Unconformity
Middle Eocene

Congaree Formation
3. Sand, quartzose, medium- to very coarse-grained, red and

yellow with thin layers of silty, olive-drab clay
Unconformity
Lower Eocene

Black Mingo Formation
2. Fuller's earth, well-bedded, with coarse, to very coarse-grained

quartzose sand grains along bedding planes
Covered interval

Unconformity
Upper Cretaceous

Tuscaloosa Formation (Alt. elev.=171
15	 I. Clay, kaolinitic, sandy to silty.
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Locality 9-19
Location: Roadcut on County Highway 42; 2.6 miles north of St. Matthews or

0.25 miles northwest of junction of County Highway 42 and 24.

Pleistocene?	 Thickness
surficial material	 (Feet)

5. Sand, quartzosc, medium- to very coarse-grained, poorly sorted,
rusty - red, numerous well - rounded quartz pebbles up to 2
inches in diameter	 10

Unconformity
Middle Eocene

McBean Format ion
4. Sand, quartzose, fine-grained, very argillaceous, light-olive to

rusty-red. Lower I foot contains numerous chert-like nodules
with impressions of fossils and grains of manganese. ____ 6

Unconformity
Warley Hill Formation (Alt. elev.=253 feet)

3. Sand, quartzose, fine- to medium-grained, olive, very glau-
conitic; numerous grains of manganese.	 Boundary with
underlying unit is transitional with grains of the glauconitic
olive sand interspersed within the yellow sand of unit 2. _______	 5

Congaree Formation
2. Sand, quartzose, medium-grained, yellow, angular; no glau-

conite except in upper 1 foot	 18
Covered interval	 15

L Alternating beds of light-green, silty clay and coarse-grained,
yellow quartzose sand. The arenaceous portion of the unit
contains small-scale crossbeds and very thin layers of silty,
light-green clay. The clay portions of the unit range up to 3
feet thick and contain well-indurated, silicified, siltstone layers
that generally average 3 inches in thickness. Several specimens
of Anodontia? augustana GARDNER and impressions of echinoids
were collected from the light-green clay layers. Base con-
cealed in ravine 22

Locality 9-21
Location: Roadcut on S.C. Highway 6; 0.2 miles southeast of Lyons Creek or

3.9 miles S. 65° E. from St. Matthews.

Pleistocene?	 Thickness
surficial material	 (Feet)

4. Clay, very arcnaceous, mottled red, gray, and yellow; numerous
well-rounded and fractured quartz pebbels. Thickness on south
side of road approximately one-foot; however approximately 3
feet of surficial material is exposed on the north side of the
road.	 1 - 3

Unconformity
Middle Eocene

Warley Hill Formation
3. Sand, quartzose, medium- to coarse-grained, dark-olive, very

glauconitic. Boundary with underlying unit is transitional with
small irregular inclusions of the yellow sand of the underlying
unit interspersed within the glauconitic sand. Boundary shows
no evidence of unconformity but rather indicates a change of
regimen. 5

Congaree Formation (Alt. elev.=198 feet)
2. Sand, quartzosc, medium- to coarse-grained, slightly glau-

conitic, yellow to light-green becoming slightly more glau-
conitic in upper portion; numerous light-green, silty clay lami
nations. 13

I. Clay, silty, light-green, thin- to medium-bedded, with 0.2 to
0.5 inch, fine-grained, gray, sand layers. The clay contains
well-indurated siltstone layers I to 2 inches thick. This unit
is lithologically identical to the Congaree Formation at its
type locality (Inc. 9-26) 5

Locality 9-23
Location: Roadcut on northeast side of S.C. Highway 267; 4.6 miles N. 22°

W. from Lone Star or 0.1 miles southeast of Squirrel Creek.

Middle Eocene	 Thickness
Congaree Formation	 (Feet)

4. Sand, quartzose, fine- to medium-grained, yellowish-red,
numerous muscovite flakes, very slightly glauconitic. Sparse
0.5 inch thick layers of gray to light-green, silty clay. Contact
with underlying unit marked with a 1.5 to 2 inch thick iron-
stone layer. I I

Unconformity
Lower Eocene

Black Mingo Formation (Spot elev.=.126 feet)
3. Claystonc, slightly silty, black, thinly bedded, unctuous. Con-

tains minute grains of pyrite and numerous thin layers of
yellow to rusty-red, coarse- to very coarse-grained, quartzosc
sand that pinch and swell within short horizontal distances.
Some of the sand layers are bounded above and below by iron-
stone. (Euxenic environment ) 3

2. Sand, quartzosc, tine- to medium-grained, very argillaccous,
dark-gray to black; contains numerous muscovite flakes. ____	 5.5
Covered interval	 2.5

I. Fuller's earth, medium- to dark-gray on fresh tsurface, light-
gray upon weathering; thin- to medium-bedded with inter-
bedded fine- to medium-grained, yellow to rusty-red quartzose
sand layers that vary from 0.2 to 0.5 inches in thickness;
muscovite flakes abundant. Base concealed in ditch   8

Reference: Coons (1936, p. 70. Inc. 130).

Locality 9-24
Location: Roadcut on S.C. Highway 267; 3.1 miles N. 24° W. from Lone Star

or 0.1 miles southeast of crossing of S.C. Highway 267 over Warley Creek.
Pleistocene'	 Thickness

surficial material	 (Feet)
5. Sand, quartzose, coarse-grained, very argillaccous, gray, with

well - rounded quartz pebbles forming pebble lines. 	 1.3

Middle Eocene
Warley Hill Formation

4. Sand, quartzose, fine- to medium-grained, yellow to olive-drab,
very glauconitic.	 18

3. Sand, quartzose, fine- to medium-grained, dark-gray to dark-
green on fresh surface, yellow to rusty-olive upon weathering;
very glauconitic; matrix between sand grains consists of clay
from underlying unit. The lower I foot of this unit is transi-
tional with the undcrlying unit and contains thin stringers of
the underlying Congaree clay. 6

Congaree Formation
2. Claystone, slightly silty, light-green, with casts of pelecypods.

SLOAN (1908) and COOKE SL MACNEIL (1952) found casts of
.9nodontia? augustana GARDNER within this unit.	 10
Covered interval	 6.5

Unconformity
Lower Eocene

Black Mingo Formation (Spot elev.=120 feet)
1. Fuller's earth, medium- to dark-gray on fresh surface, light-gray

on weathered surface; _oarse- to very coarse-grained, yellow
sand layers 0.2 to 0.5 inches thick. Base concealed in ditch.	 2

Remarks: Unit I is exposed on the south side of the road.

Reference: SLOAN (1908, p. 300, Sur. No. 684); Cooaa (1936, p. 71, loc. 131);
COOKE SI MneNEtt. (1952, ja. 22).

Locality 9-26
Location: Roadcut on S.C. Highway 33; 0.7 miles N. 25° E. from Creston.
Middle Eocene	 Thickness

Warley Hill Formation	 (Feet)
3. Sand, quartzose, fine- to coarse-graincd, very glauconitic, olive,

weathers brick-red. Boundary with underlying unit is transi-
tional.	 6

Congaree Formation (Spot clev.=125 feet)
2. Alternating thin beds of light-green, silty clay and yellow, fine-

grained quartzose sand	 5
I. Alternating thin beds of light-green to gray, silty clay and well-

indurated, arenaccous, siltstone; Anod,,nria? angrolana	 ARDN I R

Base concealed in ditch	 14

Reference: COOKE & MiscNEfi. (1952, p. 22).

Locality 9-28
(Sec also Auger Hole 9-7)

Location: Lower pond on farm of Earl Edwards; 0.4 miles N. 55° E. from
Creston.

Approximately 20 feet of buff, slightly arenaceous Santee Limestone con-
taining numerous whole and broken pelecypod shells is exposed on the south
side of the pond.

Approximately 100 feet east of the above exposure, at the level of the
stream draining the pond, an underground spring issues from a small cave.
The limestone surrounding the opening of the cave constitutes the calcareous
facies of the Warley Hill Formation and is gray to green and very glauconitic
with numerous pelecypod shells including Ostrea sp. This glauconitic Warley
Hill limestone grades upward into buff-colored Santee Limestone within a
vertical distance of 10 feet. Thc actual contact of the two units is not
exposed.

Locality 9-31
Location: Abandoned limestone quarry on farm of Robert Edwards between
S.C. Highway 6 and Halfway Swamp Creek; approximately 0.75 miles cast of
railroad crossing at Creston.

Approximately 20 feet of the middle Eocene, Santee Limestone is exposed
in the quarry walls and consists of a light-yellow to buff, cakarenite to
calcirudite.

Locality 9-32
(Sec also Auger Hole 9-4)

Location: Roadcut on unnumbered, unpaved road; 0.2 miles south of where
road crosses Halfway Swamp; 1.9 miles S. 78° E. from railroad crossing
at Creston.

The Santee Limestone and an overlying unit that apparently represents a
residuum derived from the leaching of the Santee Limestone arc exposed in the
roadcut. The Warley Hill Formation does not crop out but was encountered
beneath the Santee Limestone by means of a hand auger at a depth of I foot.

The Warley Hill Formation consists of a medium- to coarse-grained, very
glauconitic, non-calcareous quartzose sand. The Santee Limestone crops out
with a thickness of 5 feet and consists of a creamy calciruditc with numerous
pelecypod shells and bryozoans. The Santee Limestone is overlain by 10 to
15 feet of orange to pink, friable, massive sand that exhibits many small
slump structures. The hypothesis that this unit represents a residuum derived
from the leaching of the Santee Limestone is supported by heavy mineral
studies by CAZEAU (personal communication) in which he found that both
the Santee Limestone and the overlying sand unit have almost the same order
of abundance and very close similarity of percentages of transparent heavy
minerals.

Locality 9-33
Location: Deep ravine on north bank of tributary to Halfway Swamp Creek;

4.3 miles S. 85° E. from Creston or 0.1 miles southeast of where S.C.
Highway 267 crosses Halfway Swamp Creek.
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Middle Eocene	 Thickness
Santee Limestone	 (Feet)

2. Calcarenitc, light-yellow, moderately glauconitic in lower few
feet, grades upward into buff-colored calcarenite with less than
1 per cent glauconite. Lower I foot transitional with under-
lying unit; numerous fragments 1 to 3 inches in diameter con-
sisting of olive-drab glauconitic limestone arc incorporated
within the cream-colored, slightly glauconitic limestone. 9

WarIcy Hill Formation (Alt. clev.=.105 feet)
I. Calcarenite, olive-drab, very glauconitic; contains well-indurated

layers 2 to 3 inches thick with numerous casts and shells of
pelecypods. This unit represents the calcareous fades of the
Vv'arley Hill Formation. Base concealed	 3

Remarks: A hand auger hoic placed 4 feet below the above section encountered
5.5 feet of glauconitic limestone and an additional 5 feet of very slightly
calcareous, very argillaceous, fine-grained, olive sand that represents the
transition to the non-calcareous, arcnaceous facies of the Warley Hill
Format ion.

Locality 9 -34
Location: Cave Hall, a deep ravine that empties into Lake Marion; 1.1 miles

south of the embayed mouth of Halfway Swamp Creek or 5.8 miles S. 87°
E. front Creston.

The strata exposed consist of 5 feet of dark-green to olive, very glauconitic
limestone of the Warley Hill Formation. The upper 2 feet of which are well-
indurated to form a ledge. SLOAN (1908, p. 302) obtained specimens of Ostrea
lisbonensis HARRIS (reported as O. sellaeformis) from this unit.

Higher up the bank of the ravine buff-colored, non-glauconitic lime-
stone of the Santee Limestone is exposed; however, the boundary between
the two formations was not observed. Near the mouth and on the west side
of the ravine numerous boulders of well-indurated, glauconitic limestone of
the Wade), Hill Formation are exposed. A hand auger hole indicated that the
boulders are underlain by a non-calcareous, very glauconitic, olive-drab to
dark-green, quartzose sand. This underlying sand unit represents the non-
calcareous, arenaceous facies of the Warley Hill Formation.
Reference: SLOAN (1908, p. 302, Sur. No. 699); COOKE Sr MACNEIL (1952, p.

23).

Locality 9 - 35
(See also Auger Hole 9-1)

Location: Roadcut on west side of County Highway 22; 0.2 miles southwest of
Caw Caw Swamp; 7.3 miles S. 66° W. from St. Matthews.

Thickness
(Feet)

medium- to very coarse-grained, argillaceous,
with numerous, well-rounded, quartz pebbles
diameter.	 6

Unconformity
Middle Eocene

McBean Formation
4. Sand, quartzose, fine- to medium-grained very argillaceous,

yellowish-red
Covered interval.

3. Clay, silty, light-green, weathers mottled light-green and rusty-
red; irregular chert-like nodules

Unconformity
Warley Hill Formation (Alt. elev.=233 feet)

2. Sand, quarteose, fine- to medium-grained, angular, very glau-
conitic; 2 to 3 inch thick bed of white, well-indurated, silicia-
cemented, medium-grained, quartzose sand.

Congaree Formation
I. Sand, quartzose, medium-grained, angular, yellow and white,

well-sorted. Upper 1 foot is transitional with the overlying
unit and contains 0.2 to 0.5 inch thick seams of glauconitic
sand that pinch, swell, and terminate abruptly. Base concealed
in ditch.  

Reference: COOKE (1936, p. 66, loc. 120).

Locality 9 -36
Location: Roadcut on southeast side of County Highway 22; 0.25 miles south-

west of junction of County Highway 22 and U.S. Highway 21 or 6.9 miles
S. 67° W. from St. Matthews.

Pleistocene?	 Thickness
surficial material	 (Feet)

4. Sand, quartzosc, fine- to very coarse-grained, argillaceous,
poorly sorted, gritty, brick red, with some small quartzose
pebbles.   5

3. Basal conglomerate of well-rounded quartzose pebbles, many
of which are discoidal; gritty, arenaceous matrix	 2.5

Unconformity
Middle Eocene

Watley Hill Formation
2. Sand, quartzose, fine-grained, very glauconitic; transitional

with underlying unit	 1.5
Congaree Formation

I. Sand, quartzose, fine- to medium-grained, angular, yellow with
brown banding. Base concealed n ditch.  	 6

Locality 9-38
Location: Escarpment approximately 50 yards north of S.C. Highway 6; 0.1

miles east of crossing of S.C. Highway 6 over Murph Mill Creek or 6.05
miles N. 84° W. from St. Matthews.

Middle Eocene	 Thickness
McBcan Formation	 (Feet)

3. Clay, silty to arenaceous, rusty-red, numerous chert-like nodules
containing molds of pclecypods.	 5

Unconformity (Alt. elev.=272 feet)
Warley Hill Formation

2. Sand, quartzose, medium-grained, angular, olive, very glau-
conitic; transitional boundary with underlying unit  

	
1

Congaree Formation
I. Sand, quartzose, medium-grained, angular, yellow. Base con-

cealed in open field
	

8

Locality 9-40
Location: Roadcut on County Highway 155; 0.1 miles east of Bates Mill Creek

or 2.8 miles N. 53° W. from St. Matthews.

Approximately 20 feet of the Congaree Formation is exposed in a roadcut
on the north side of County Highway 155. The strata consist of interbedded
light-green clays and medium- to coarse-grained, angular, quartzose sand.
The sand contains tabular, small-scale cross-beds; 0.2 to 0.5 inch thick layers
cf light-green clay; and 0.5 to 3 inch layers of silicified shell fragments
of gastropods, pclecypods, and corals. Diem WILSON (personal communica-
tion) identified one of the pelecypods as Pholas sp.

Locality 9-41
Location: Roadcut on U.S. Highway 1-26, station 1210; 0.1 miles southeast

of Big Beaver Creek or 11.4 miles N. 59° W. from St. Matthews.

Pleistocene'	 Thickness
surficial material	 (Feet)

4. Sand, quartzose, coarse-grained, very argillaceous, gritty, brick
red.	 14

Unconformity
Middle Eocene

Congaree Formation
3. Alternating layers of medium- to very coarse-grained, angular,

quartzose, yellow sand and light-gray to light-green, silty clay.
Much of the sand section shows small-scale cross-bedding. Thc
base of this unit is marked by an unconformity that consists of
bauxitized, pisolitic, clay boulders up to 0.5 feet in diameter;
a 1 inch thick ironstone layer; and numerous, well-rounded,
quartz pebbles, many of which are discoidal.	 54

Unconformity
Lower Eocene

Black Mingo Formation (Highway profile elev.=278 feet)
2. Fuller's earth, black, weathers light-gray, very thickly-bedded;

contains small pockets, generally less than one inch in
diameter, of medium-grained, quartzose, sand.   13

1. Fuller's earth, black, weathers light-gray, conchoidal to hackly
fracture; contains laminae, very thin beds, and small pockets of
medium-grained, quartzose sand. Base concealed in ditch. 5

Locality 9 -43
Location: Roadcut on U.S. Highway 21; 6.9 miles S. 71° W. from St.

Matthews; 0.15 miles from crossing of U.S. Highway 21 over Murph Mill
Creek.

Pleistocene?	 Thickness
surficial material	 (Feet)

3. Sand, quartzose, medium- to very coarse-grained, gritty, very
argillaceous, with well-rounded, quartzose pebbles occurring as
channel fill; much scour and fill 10

Unconformity
Middle Eocene

McBean Formation (Spot clev.=261 feet)
2. Sand, quartzose, fine- to coarse-grained, yellow, white, and

tan, interbedded with yellowish-green, silty clay. Near the
base of this unit is a 0.5 foot layer of buhrstone containing
silicified shell fragments of pelecypods and gastropods.	 20

1. Clay, silty, light-green to yellow. Base concealed in ditch.	 3
Reference: COOKE (1936, p. 66, loc. 121).

Locality 9-44
Location: Roadcut on County Highway 155; 0.15 miles southeast of tributary

to Bates Mill Creek; 3.9 miles S. 50° W. from St. Matthews.

Middle Eocene	 Thickness
McBean Formation	 (Feet)

4. Clay, silty to arenaceous, light-green and rusty-red; grades
upward into yellowish-olive, finc-grained, quartzose, sand;
lower two feet with numerous chert-like nodules with molds
of fossils. 5

Unconrormity
Warley Hill Formation

3. Sand, quartzose, fine-grained, very glauconitic, argillaccous,
olive.  	 3

Congaree Formation
2. Sand, fine- to coarse-grained, quartzose, yellow, banded with

dark buff layers. Upper one foot transitional with above
formation and consists of very fine- to fine-grained, white sand
with inclusions of the overlying glauconitic sand	 16
Covered interval	 6

I. Clay, pale-olive, alternating with rusty-red, quartzose sand
layers. Base concealed in ditch.  	 5

Remarks: A hand auger hole indicated an additional 4 feet of pale-olive
clay.

Locality 9-46
Location: Artificial exposure on west side of Rust's Pond near dam; 1.2 miles

S. 18° W. from U.S. Highway 21 crossing of Big Beaver Creek or 11.7
miles N. 70° W. from St. Matthews.

Pleistocene?
surficial material

5. Sand, quartzose,
gritty, brick-red,
up to I inch in

2
2

2

2

6
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Lower Eocene	 Thickness
Black Mingo Formation	 (Feet)

2. Fuller's earth, black on fresh surface, light - gray on weathered
surface	 6

I. Sand, quartzose, fine- to medium - grained, olive, glauconitic.
Base concealed at pond level.  	 2

Locality 9 -47
Location: Roadcut on southeast side of County Highway 172; 0.1 miles north-

east of Caw Caw Swamp; 1.6 miles N. 77° E. from Staley Crossroads.

Pleistocene , 	Thickness
surficial material	 (Feet)

3. Sand, quartzose, coarse-grained, gritty, rounded to angular,
mottled, with a well-developed basal conglomerate that con-
sists of rounded to angular quartz and feldspar pebbles. Lower
contact undulates from 1 to 3 feet	 8

Unconformity
Middle Eocene

Mann Formation
2. Clay, silty, green to ocher, weathers rusty-red; basal 2 to

3 feet contains chert-like nodules	 20

Unconformity
Congaree Formation

I. Sand, quartzose, fine-to coarse-grained, olive, glauconitic, with
well-indurated, light-gray, silicia-cemented, quartzose, sand
layers. Base concealed in ditch 2

Locality 9-49
Location: South bank of Lake Marion: 1.55 miles N. 78 0 W. from crossing of

S.C. Highway 267 over Halfway Swamp Embayment; 5.85 miles N. 85°
E. from Creston.

Approximately 5 feet of the Warley Hill Formation crops out above water
level on the south bank of Lake Marion. The formation consists of rusty-rcd,
glauconitic, argillaceous, quartzose sand with thin ironstone layers.

Locality 9-50
Location: Roadcut on unnumbered county road 0.1 miles southwest of tributary

draining into Halfway Swamp; 4.15 miles S. 97° E. from Creston.

Pleistocene?	 Thickness
surficial material 	 (Feet)

3. Sand, quartzose, poorly sorted, gritty, argillaceous, rounded
and fractured pebbles throughout the unit; channel scouring;
basal conglomerate of rounded quartz pebbles.  	 5

Unconformity
Middle Eocene

Warley Hill Formation (Alt. elev.=96 feet)
2. Sand, quartzosc, fine-grained, more argillaccous than unit 1,

very glauconitic, olive on fresh surface, rusty-red on weathered
surface; non-calcareous; contains numerous 0.2 to 2 inch layers
of ironstone in lower 2 feet of unit 4

I. Sand, quartzose, fine-grained, very glauconitic, olive, slightly
argillaceous, non-calcareous. Base concealed in ditch	 1

Locality 9-53
Location: Roadcut on County Highway 158; 0.1 miles west of tributary draining

into Halfway Swamp; 3.05 miles S. 74 0 E. from Creston.

Pleistocene?	 Thickness
surficial material	 (Feet)

2. Sand, quartzosc, medium- to very-coarse grained, mottled
yellowish - red, gritty; small rounded, quartzosc pebbles through-
out	 15

Unconformity
Middle Eocene

WarIcy Hill Formation (Alt. elev.=124 feet)
I. Sand, quartzose, fine- to medium-grained, angular, olive,

very glauconitic, slightly argillaceous, weathers rusty-olive.
Base concealed in ditch.   9

Locality 9-54
Location: Artificial exposure on east side of pond; 4.65 miles S. 82° E. from

Creston; due west of sharp bend in S.C. Highway 267.

Pleistocene?	 Thickness
surficial material	 (Feet)

2. Sand, quartzose, line- to coarse - grained, yellow to rusty-red;
numerous muscovite flakes.	 15

Unconformity
Middle Eocene

Santee Limestone
I. Calcarenite, buff, less than 1 per cent glauconite; base con-
cealed at pond level.	 9

Locality 9-62
Location: Roadcut on S.C. Highway 419; 0.6 miles S. 57 0 E. from Fort Motte.
Pleistocene?	 Thickness

surficial material 	 (Feet)
3. Sand, quartzosc, fine- to medium -grained, rusty - red, very

argillaccous; lower contact undulates up to 3 feet 	14

Unconformity
Middle Eocene

Warley Hill Formation
2. Clay, silty, mottled rust, yellow, white, and gray, well -oxidized,

lower contact undulates up to 2 feet.	 2-4

I. Sand, quartzose, fine- to mcdum-grained, very argillaceous,
very glauconitic, olive and rusty-red, well-oxidized; base con-
cealed in ditch
	

7
(Alt. elev. at base of section=242 feet).

Locality 9-63
Location: Roadcut on County Highway 73; 0.45 miles north of WarIcy Creek;

4.05 miles N. 45 0 W. from Lone Star.
Iol e i s tocene i 	Thickness

surficial material	 (Feet)
1. Sand, quartzose, fine- to medium - grained, very argillaceous,

brick - red,	 basal	 conglomerate 0.5	 feet	 thick	 of	 well-
rounded quartz pebbles up to 2 inches in diameter.	 3

Unconformity
Middle Eocene

Warley Hill Formation (Alt. clev..198 feet)
I. Sand, quartzose, fine- to medium-grained, very glauconitic,

olive and rusty - red, slightly argillaceous; contains ironstone
layers up to 0.5 inches thick; base concealed in ditch.	 5

Locality 9-64
Location: Bluff on south side of Congaree River; 2.5 miles N. 88 0 W. from

U.S. Highway 601 bridge crossing over Congaree River.

Lower Eocene	 Thickness
Black Mingo Formation	 (Feet)

6. Sand, quartzose, fine- to medium-grained; thin seams of black
fullers earth; molds and casts of pelecypods as well as shark
teeth; more arenaccous in lower 6 feet; grades upward to gray
fullers earth at top of exposure 12-15

5. Sand, similar to unit 1 but without the fullers earth; contains
small unidentifiable shell fragments and shark teeth; 8-inch
thick fairly coarse-grained glauconitic sand layer at base. _.... 8

4. Clay, dark-gray, flaky, becomes more thickly laminated towards
base; contains clean sand in the form of layers, and irregular
masses; sand content increases towards base; weathered shale
surfaces are iron stained; penecontemporaneous slumping is
evidenced by contorted bedding, local intraformational breccia
(clay fragments), and minor faults with 3-foot displacement;
faulting appears to start and end on the bedding planes in
"S-shaped" curves; thickness of unit variable.   8-12

3. Sand, quartzose, coarse- to very coarse-grained and contains
scattered quartz and fairly fresh feldspar pebbles interbedded
with dark-gray to olive clay layers; small- to medium-scale
cross-bedding; unit consists of about 20 percent clay in all;
1- to 2-foot thick layer of gravel and coarse - grained sand at
base of unit	 16-20

2. Sand and dark-gray silty clay; poorly laminated; some slumped
bedding; layers of fine-grained sand and occasional pockets of
grit and small quartz gravel; sands and gravels contain par-
tially decomposed feldspar crystals up to 0.5 inches in length. 1-2

Unconformity
Upper Cretaceous

Tuscaloosa Formation (Elev. estimated from contours=130 feet)
I. Sand, quartzose, coarse-grained, white, kaolinitic; very stiff

clay; exposure to cover at base of slope about 8 feet above river
level 50

Remarks: Section modified from files of Division of Geology, South Carolina
State Development Board.

Locality 18-1
Location: Limestone quarry of Carolina Giant Cement Corporation; 2.2 miles

N. 11° E. from Harleyville.

Pleistocene?	 Thickness
surficial material	 (Feet)

6. Clay, mottled gray and red with sub-angular quartzose pebbles
at base.	 ÷10

Upper Miocene?
Duplin Formation?

5. Sand, quartzose, fine-grained, angular, with black grains and
some glauconite	 8

Oligocene
Cooper Marl

4. Calcarenite, arenaceous, light-gray to olive, massive, with large
whole fossils, small pectens being especially common. Glau-
conite grains make up about 5 percent of the rock and phos-
phate grains about 1 percent. Contact with underlying unit is
sharp and essentially horizontal 8

Middle Eocene
Santee Limestone

3. Calciruditc, light-yellow to gray with a matrix of fine- to
medium-grained calcium carbonate grains with varying per-
centages of whole and broken shells of pectens, echinoderms,
oysters, etc. Hard layers a foot or so thick occur within this
unit and consist of large shells and molds. Toward the top
of the unit are discontinuous zones up to 9 feet thick that
stand out on the pit faces because of their pronounced yellow
color; these zones contain a large percent of broken and whole
shells.   25

2. Calcarenite, yellowish-gray, with sand size shell fragments and
lime grains, and a few larger whole shells. Lower contact with
underlying unit is sharp and can be traced throughout the pit.
Upper contact with overlying unit is not visible because of
mining bench but the contact may be gradational with only
an increase in number and size of shell fragments.
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E Calcarenite, yellowish-gray with about 1 percent glauconite;
fossils rare except for echinoid plates; very massive with no
cross-bedding or other sedimentary structures. Upper 4 to 9
feet is an irregular slabby zone. Base concealed at pit floor. 15

Locality 18-2
Location: North bank of Edisto River; 7.8 miles S. 74° W. from St. George;

1.0 miles West of Cattle Creek.
Olive-drab, glauconitic marl of the Oligocene, Cooper Marl occurs at

a depth of 1 foot below stream level.

Locality 18-3
Location: Stream bed of Cattle Creek under wooden bridge; 7 miles S. 70°

W. from St. George.

Olive-drab, glauconitic marl of the Oligocene, Cooper Marl occurs at a
depth of 0.5 feet below stream level.

Locality 18-4
Location: Dug-pond on property of Mr. J. S. Connelly at town of Dorange
where U.S. Highway 78 crosses Orangeburg-Dorchester County line.

The Upper Miocene, Duplin Formation is exposed on the spoil-bank of a
dug-pond in the form of thousands of broken and whole pelecypod shells.

Locality 18-6
Location: North bank of Edisto River; 7.8 miles S. 4° W. from St. George or

4.1 miles S. 84° W. from Grover.

This locality is known as the Raysor Bridge locality and constituted the
type-locality of the "Raysor Marl" of COOKE (1936, p. 116). The "Raysor
Marl" is now considered part of the Duplin Formation. At the time of the
authors' visit to this locality, both the 'Raysor Marl" and the Cooper Marl that
were reported by COOKE were inundated by the waters of the Edisto River.
COOKE (1936, p. 116) listed the megafossils recovered from the Duplin Forma-
tion at this locality.

Locality 18-8
Location: Roadcut on north side of County Highway 19; 0.1 miles east of

County Highway 19 bridge over Four Hole Swamp; 5.7 miles S. 5° W.
from Dorchester.

Pleistocene , 	Thickness
surficial material	 (Feet)

2. Interbedded quartzose sand and light-green clay	 15

Oligocene
Cooper Marl

I. Sand, quartzose, medium-grained, yellowish-tan, very cal-
careous.	 3

Locality 18-9
Location: East bank of Edisto River near Givhans Ferry, about one-quarter mile

upstream from old ferry road.

Pleistocene?	 Thickness
surficial material	 (Feet)

5. Surficial sand.	 12

Upper Miocene
Duplin Formation

4. Limestone, massive, white or pale-yellow; abundant mollusks;
lower 3 feet sandy; 6 inch bed at base consisting of pebbles of
quartzite, phosphate rock, limestone, bone, and oyster shells.
Contact with layer below abrupt and flat with one inch of
relief. 12

Lower Miocene?
3. Limestone, pale-yellow, sandy, fossiliferous; fine grains of

phosphate; top riddled with borings of marine animals.	 1

Oligocene
Cooper Marl

2. Marl, sandy, pale-yellow; friable and soft; lumps of hard
marlstone; grades into layer below.  	 8

1. Marl, olive-brown, compact; granular texture.	 Base con-
cealed at river level	 6

Remarks: Section modified after MALDE (1959, p. 30).

Locality 18-10
Location: West bank of Four Hole Swamp at U.S. Highway 78 bridge

crossing; 2.5 miles N. 85° E. from Dorchester.

Pleistocene?	 Thickness
surficial material	 (Feet)

3. Sand, quartzose, fine-grained, white but weathers yellow, cross-
bedded; beach or river deposit; altitude at top of hill=85 feet
above sea level.   15

2. Sand, pebbly, dark-gray at base passing upward into fine-
grained black carbonaceous sand.	 4.5

Oligocene
Cooper Marl

I. Marl, granular, brown, soft; containing shark teeth, casts of
corals and mollusks, Pecten calvatus MORTON, Terebratulina
sp., and many phosphate nodules.

Remarks: Section modified after COOKE (1936, p. 148).

Locality 21-1
Location: Bostick Landing on the west side of the Pee Dec River; 9.5 miles

northwest of the mouth of Lynches River.

Pleistocene?	 Thickness
surficial material	 (Feet)

5. Sand and loam	 7

Unconformity
Upper Miocene

Duplin Formation
4. Marl, sandy, dirty-buff, granular and friable; mass of loose

fragments of shells at base	 16
3. Marl, indurated, dirty-yellow, contains Pecten eborcus, Natica

duplicata, etc.	 4
2. Marl, granular, porous, buff, contains numerous casts in the

upper part; ilmusium mortoni is prominent in the lower
part.	 21

Unconformity
Upper Cretaceous

Feeder Formation
I. Not exposed along the river; bluish-black sticky marl beneath

shell rock struck in well at Bostick, half a mile west of the
landing	 187

Remarks: Section modified after COOKE (1936, p. 119). Sample from which
the ostracodes were obtained was collected by R. M. MirrEamt from what
he thought was bed 2 of COOKE'S measured section.

Locality 38-1
Location: Roadcut 0.2 miles south of Early Branch on U.S. Highway 21; 2.9

miles S. 65° W. from railroad crossing at Jamison.

Middle Eocene	 Thickness
McBean Formation	 (Feet)

2. Clay, very arenaceous, mottled rusty-red and olive-drab, weath-
ers brick-red, contains pockets of sand with numerous silicified
shells; transitional contact with underlying unit 18

I. Siltstone, porous, light-weight, olive; contains molds of
mollusks among which is Kymatox lapidosus (Comixo); appears
to be a marl from which the lime has been leached; base con-
cealed at road level. (Alt. elev. to base of section=199 feet). 14

Reference: SLOAN (1908, p. 276, Sur. No. 344); COOKE (1936, p. 63, loc. 117).

Locality 38-5
Location: Roadcut on U.S. Highway 21, 0.1 miles south of Turkey Hill

Branch; 3.75 miles S. 43° W. from railroad crossing at Jamison.

Middle Eocene	 Thickness
McBean Formation	 (Feet)

1. Clay, arenaceous, mottled light-green and rusty-red; grades
upward into golden yellow, medium-grained, slightly argil-
laceous, quartzose sand; numerous silicified fossils occur within
pockets of sand. Base concealed in ditch. Alt. elev.=200
feet at base of section 15

Locality 38-7
Location: Roadcut on south side of U.S. Highway 176, immediately east of

Limestone Creek; 2.7 miles S. 42° E. from Wolfton.

Pleistocene?	 Thickness
surficial material	 (Feet)

4. Sand, quartzose, coarse-grained, conglomeratic, red, somewhat
finer grained near top, mottled red and white on exposed
surfaces; to top of hill. 15

Unconformity
Middle Eocene

McBean Formation
3. Sand, quartzose, red, massive.  	 7
2. Sand, quartzose, and clay; mottled red, purple, and green;

gradational with bed 1	 5
I. Sand, quartzose, very fine-grained, greenish-yellow, partly

silicified; Venericardia claiboplata GARDNER St BOWI.ES; weathers
bright-red; lenses and stringers of chert 23

Remarks: Section modified after COOKE (1936).

Reference: COOKE (1936, p. 62, Inc. 112).

Locality 38-8
Location: Roadcut on County Highway 77, immediately east of Little Lime-

stone Creek; 2.5 miles N. 25° E. of Vv'olfton.

Pleistocene?	 Thickness
surficial material	 (Feet)

4. Sand, quartzose, medium- to very coarse-grained, argillaceous,
gritty, brick-red, numerous rounded quartz pebbles at base.	 6

Unconformity
Middle Eocene

McBean Formation
3. Sand, quartzose, very fine- to fine-grained, very argillaceous,

mottled tan and olive, contains many chert-like nodules
throughout; numerous coiled gastropods near top; transitional

1

Locality 38-10
Location: South bank of small stream draining to Bull Swamp; 0.1 miles east

contact with unit 2.	 17
2. Clay, silty, blocky, olive.  	 3

Unconformity ?
Warley Hill Formation? (Alt. elev.=245 feet)

1. Sandstone, quartzose, very fine- to fine-grained indurated,
23	 gray with scattered grains of glauconitic; base concealed in

ditch.

Reference: COOKE (1936, p. 65, loc. 118).
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of County Highway 29; 2.25 miles S. 43° E. from railroad crossing at
Jamison.

Numerous small pits from which limestone was formerly obtained arc
located on the south side of the small stream a few hundred yards south-
east of County Highway 29. The pits arc now overgrown with vegetation and
filled with water; however, the presence of the middle Eocene, Santee Lime-
stone is indicated by scattered lumps of white to cream-colored, calcarenite
on the spoil-dumps. Numerous poorly preserved specimens of Ostrea sp.
occur scattered about the ground, some of which appear to be O. sellaejormis
CONRAD.

Reference: SLOAN (1908, p. 277, Sur. No. 349); COOKE (1936, p. 81, Inc. 147).

Locality 38-13
Location: Dug-pond 100 feet north of County Highway 135 on the west side

of Cattle Creek; 5.3 miles east of Branchville.

Strata of the Cooper Marl can he seen on the spoil-bank of a small dug-
pond just west of Cattle Creek. The dark-gray to olive marl, which has been
contaminated by the overlying fluvial sands, contains numerous shark teeth
and shell fragments.

Locality 38-14
Location: Roadcut on U.S. Highway 21; 0.05 miles southeast of Burke Creek;

0.3 miles S. 26° E. from U.S. Highway 21 crossing of Orangeburg-Calhoun
County line.

Middle Eocene	 Thickness
McBean Formation	 (Feet)

2. Clay, silty to arenaceous, light-green, weathers rusty - red; con-
tains numerous chert-like nodules, 0.2-inch thick layers of
ironstone, and ironstone concretions.   3

cirudite with numerous hryozoa and mollusks. COOKE & MAcNEn. (1952, p.
24) olttained Ostrea sellaeforrnis CONRAD and Eurhodia 'wrench (Twactim.t.)
from this exposure.

Reference: COOKE & MAcNr.u. (1952, p. 24).

Locality 38-29

Location: Dug-pond on farm of Mr. A. W. AUSTIN on northeast side of
Bull Swamp; 0.2 miles southeast of County Highway 65; 3.8 miles S. 15°
W. from railroad crossing of U.S. Highway 176 in Cameron.

Green to gray, marl (Duplin Formation) occurs on the spoil-bank of a
small dug-pond. The marl contains numerous large specimens of pelccypods
and gastropods.

Locality 38-42
Location: Dug-pond; 3.1 miles N. 22° E. from crossing of U.S. Highway 21

bridge over Edisto River; 0.7 miles north of junction of County Highways
528 and 102.

The Duplin Formation occurs on the spoil - bank and consists of a yellow
to light-gray marl with numerous large pelecypod and gastropod shells. Some
of the pelecypods are still hinged.

Locality 38-45
Location: Dug-pond approximately 1.1 miles cast of Wells Crossing; the pond

is in a wooded area and is extremely difficult to locate.

Gray marl of the Duplin Formation is exposed on a spoil-bank and con-
tains numerous shark teeth, gastropods, and pelecypods. Ecphora quadricostata
(SAY), .1 gastropod apparently restricted to upper Miocene strata, was obtainc-d
from this locality.

Unconformity
Warley Hill Formation (Alt. elev.=230 feet)

I. Sand, quartzose, fine- to medium-grained, olive, very glau-
conitic; base concealed in ditch.	 ............... . ..... _ ........

Locality 38-15
(See .11 SO Auger Hole 38-9)

Locality 38-50
Location: 2.15 miles S. 5° E. from Holly Hill; 1.2 miles S. 31° E. from

5	 junction of S.C. Highway 453 and County Highway 68.
The Santee Limestone is exposed in a shallow ditch behind the house of

Mr. D. W. BAKER. The limestone is white and contains many chinoids.

Locality 38-56
Location: 3.05 miles S. 34° W. from Norway; just cast of Willow Swamp.

Numerous chert-like boulders with molds of pelecypods occur within an
arenaceous, rusty-yellow, clay matrix in an artificial exposure on the east
side of Willow Swamp. This unit appears to be the middle Eocene, NIcBean
Formation.

Reference: COOK E (1936, p. 61, loc. 108).

Locality 38-57
Location: East bank of Rocky Swamp Creek; immediately north of junction

of S.C. Highway 332 and County Flighway 162; 4.4 miles S. 70° E. from
5	 Springfield.

The McBean Formation is exposed along the east bank of Rocky Swamp
Creek in the form of a 5-foot thick fossilifcrous, silicified, buhrstone ledge.
('nove (1936, p. 61 1 identified Venericardia claiboplata GARDNER & Bow: es
front this buhrstone.
Reference: COOKE (1936, p. 61, Inc 109).

Location: Roadcut on south side of County Highway 190, just east of bridge
over Long Branch; 1.65 miles southwest of Wolfton.

PI eistocene ?	 Thickness
surficial material	 (Feet)

4. Sand, quartzose, medium- to coarse-grained, argillaceous, gritty,
brick-red, prominent basal conglomerate of rounded quartz
pebbles at base 6

Unconformity
Middle Eocene

McBcan Formation
3. Alternating beds of silty to very fine-grained, mottled light-

green to rusty-red clay and medium-grained, yellow and orange,
quartzose sand.  

2. Sand, quartzose, medium- to coarse-grained, well-sorted, yellow
and orange, with a few 0.2-inch thick layers of light-green,
silty clay near top of unit; small-scale cross-bedding	 15

1. Clay, arenaceous, mottled light-green to ocher, contains pockets
of silicified mollusks; base concealed at road level. ______	 9
(Alt, elev, at top of unit 1=224 feet.)

Locality 38-19
Location: Dug-pond; 0.3 miles west of Enterprise School; 3.2 miles N. 17° E.

from U.S. Highway 178 crossing of Orangeburg-Dorchester County line.

Fragments of the Santee Limestone occur on the spoil-bank and consist of
white cakarenite with numerous specimens of pelecypods.

Locality 38-21
Location: Dug-pond at northeast corner of intersection of U.S. Highway 178

and unnumbered county road; 1.2 miles N. 30° W. from U.S. Highway
178 crossing of Orangeburg-Dorchester County line.

The Santee Limestone is exposed on the spoil-bank and consists of a
white to buff calcirudite with numerous bryozoa and shells of mollusks.

Locality 38-22
Location: lime pit 0.2 miles west of Four Hole Station; 3.3 miles S. 25° W.

from Holly Hill.

The Santee Limestone is exposed on the spoil-bank and along the edge of
a large quarry, now filled with water, that was formerly used as a source
for limestone. The limestone is a white, calcarenite with numerous echino-
derms and pclecypods. COOKE & MACNEIL (1952, p. 26) obtained specimens
of Periarchus lyelli (CoNRAD) and Chlamys cooltei (Kfi.Lum) from this locality.
Reference: COOK E & MAcNEIL (1952, p. 26).

Locality 38-24
Location: South shore of Lake Marion, on east side of small inlet; 2.05 miles

N. 4° E. from Vance.

White to buff calcarenite (Santee Limestone) forms the bluffs along the
south shore of Lake Marion at this locality. No megafossils were observed.

Locality 38-26
Location: South shore of Lake Marion within Eutaw Springs Battle Monument

enclosure; 2.75 miles N. 72° E. from Eutawville.

This exposure is the type-locality of thc Santee Limestone. Backwaters
from Lake Marion have inundated all but approximately 2 feet of the ex-
posure. The limestone consists of a yellow to white, well-indurated, cal-

Locality 38-58
Location: Stream bed of Rocky Swamp Creek where dirt road crosses creek;

4.7 miles S. 50° E. from Springfield.

Fossiliferous, silicified buhrstone of the IstcBcan Formation, similar to
that at Loc. 38-57, crops out in the stream bed of Rocky Swamp Creek and
forms rapids.

Locality 38-64
Location: East bank of Bolen Mill Creek; approximately 50 feet north of S.C.

Highway 4; 3.4 miles S. 65° W. horn Neeses.

Pleistocene?	 Th ick 'less
surficial material	 (Feet)

3. Sand, quartzose, fine- to very coarse-grained, poorly sorted, very
argillaceous, gritty, brick-red, numerous rounded and broken
quartz pebbles. 8

U neon f orm ity
Middle Eocene

81clican Formation
2. Sand, quartzose, fine- to medium-grained, angular, rusty-

yellow, with numerous muscovite flikcs	 7
I. Clay, silty to sandy, light-green to gray, base concealed at

stream level.	 2.5

Locality 38-65
Location: East bank of Tampa Creek; approximately 10 feet north of S.C.

Highway 132; 3.6 miles N. 43° E. from Springfield.

Pleistocene?	 Thickness
surficial material	 (Feet)

2. Sand, quartzose, medium- to coarse-grained, gritty, argillaceous,
with numerous quartzose pebbles.  	 5-6

Unconformity
Middle Eocene

Mcliean Formation
Clay, silty, mottled light-green to rusty-red; very sandy in
upper 2 feet; numerous chert-like nodules in upper portion;
many coiled gastropods and pelecypods, Venericardia sp.,
Turritella sp., and Venericardia (Venericor) sp.; base concealed
at stream level. 8
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Locality 38-71
Location: Roadcut on unpaved road immediately east of Goodland Creek;

2.8 miles N. 8° E. from Springfield.
Pleistocene?	 Thickness

surficial material	 (Feet)
5. Sand, quartzose, coarse- to medium-grained, gritty, argillaceous,

brick-red with elastic dikes	 5
Unconformity
Middle Eocene

Congaree Formation
4. Sand, quartzose, coarse-grained, light-green, silty clay matrix	 2.5
3. Sand, same as unit 1	 20
2. Sandstone, quartzose and silicified buhrstone boulders and

lenses with silicified pelecypods within red, rust, and orange,
medium-grained, argillaceous, quartzosc sand. 6

I. Sand, quartzose, medium- to coarse-grained, argillaceous, red,
rust, and orange; base concealed in ditch	 5.5
(Alt. elev. at top of unit 2=265 feet.)

Remarks: Section begins at break in sltope just west of Oak Branch Church and
continues nearly to stream level.

Locality 38-77
Location: Southeast bank of Harleys Millpond; 3 miles N. 38° W. from

Livingston.
Pleistocene?	 Thickness

surficial material	 (Feet)
4. Sand, quartzose, medium- to very coarse-grained, gritty, yel-

lowish-red	 10-12
Unconformity
Middle Eocene

McBcan Formation
3. Sand, quartzose, very fine- to fine-grained, very argillaceous,

yellow and light-green, numerous silicified fossils; boundary
with underlying unit transitional 4-6

2. Clay, silty, blocky, mottled light-green and rusty-red; lower
2 feet consists of alternating layers of loose and well-indurated,
medium- to coarse-grained, white and green quartzosc sand
(Alt. elev. to the indurated sand=236 feet.) 14

Unconformity
Congaree Formation?

I. Sand, quartzose, medium-grained, white and yellow, loose,
well-sorted; base concealed at pond level.  	 3

Locality 38-78
Location: Roadcut on S.C. Highway 58 just south of crossing of Big Beaver

Creek; 3.9 miles N 52° W. from Livingston.
Pleistocene?	 Thickness

surficial material	 (Feet)
4. Sand, quartzosc, coarse,grained, slightly silty, rusty-red;

small-scale cross-beds near base; basal conglomerate of rounded
quartz pebbles and very coarse-grained, quartzose sand. 10

Unconformity
Middle Eocene

McFican Formation
3. Sand, quartzose, fine- to medium-grained, argillaceous, yellow

to rusty-red; numerous, buff and light-green, silty layers up
to 1 inch thick; pockets of small silicified shell fragments. 7

2. Clay, silty to arcnaccous, mottled green and ocher, numerous
silicified pelecypods and gastropods as well as small pockets of
silicified shell fragments.   9

I. Clay, blocky, light-green; base concealed in ditch  	 1
Remarks: COOKE (1936, p. 62) reported Venericardia claiboplata GARDNER DE

BOWLES from the McBcan Formation at this locality.
Reference: COOKE (1936, p. 62, loc. 112).

Locality 38-80
Location: Roadcut on County Highway 397; 0.1 miles south of crossing of

Bull Swamp; just south of Midway Mill Pond; 3.5 miles N. 25° E. from
North.

Pleistocene?	 Thickness
surficial material	 (Feet)

6. Sand, quartzosc, fine- to very coarse-grained, poorly sorted,
gritty, argillaccous, mottled gray and red, contains gray clay
in the form of clay balls and stringers 8

Unconformity
Middle Eocene

McBean Formation
5. Clay, arenaceous, light-green, olive, and purple	 2
4. Sand, quartzose, medium-grained, yellowish-white  	 3
3. Clay, silty, mottled light-green to rusty-red 	 7
2. Sand, quartzose, very coarse-grained, well-indurated, greenish-

yellow.	 1
I. Sand, quartzosc, predominately medium-grained but some

very coarse-grained, white and yellow; base concealed in
ditch.  	 2

Remarks: This section is very similar in lithology to Loc. 38-77.

Locality 38-81
Location: Spoil-bank of dug-pond in field immediately to west of unpaved

road that parallels west bank of Caw Caw Swamp; 5.1 miles S. 51° W. from
Jamison.
Mottled rusty-yellow, silty, plastic clay of the McBean Formation occurs

on the spoil-bank and contains specimens of Venericardia sp., Turritella sp.,
and Kyrnarox /apidosus (CoNano).

Locality 38-83
Location: Wannamaker Plantation on cast bank of Caw Caw Swamp; 0.5 miles

north of U.S. Highway 178 bridge crossing over Caw Caw Swamp or 5.15
miles S. 46° W. from Jamison.

Pleistocene?	 Thickness
surficial material	 (Feet)

4. Sand, quartzose, fine- to coarse-grained, slightly argillaccous,
buff; banded (darker rusty-brown layers average 0.5 inches
in thickness whereas the light-buff layers average 3 to 4
inches in thickness); either soil profile or eolian 3

3. Sand, quartzose, fine- to coarse-grained, gritty, slightly argil-
laccous, brick-red; loess-like deposit; lower contact sharp with
well-developed basal conglomerate of well-rounded quartz
pebbles 7.5

Unconformity
Middle Eocene

McBcan Formation
2. Clay, arenaceous, mottled rust, yellow, and olive, plastic;

numerous silicified mollusks occur in sandy pockets; Kymatox
lapidosus (Comm)) occurs as molds	 10.5

I. Siltstone, light-olive; contains molds of Kymatox lapidosus
(CoNRAD) and Venericardia (Venericor) sp.; base concealed at
pond level. 3.5

Remarks: This section is very similar to that at Loc. 38-1.

Locality 38-85
Location: South shore of Lake Marion; 2.4 miles S. 69° E. from Santee.

The Santee Limestone forms the bluffs on the south shore of Lake Marion
and consists of a yellow to buff calcarenite with numerous broken shells and
large Ostrea sp., and Venericardia (Venericor) sp.

Locality 38-86
Location: Dug-pond near center of Polk Swamp (a Carolina Bay); 5.2 miles

S. 2° E. from Bowman.
The Duplin Formation is exposed on the spoil-bank and consists of gray

marl with numerous whole and broken pclecypod shells.

Locality 38-87
Location: South shore of Lake Marion; 0.1 miles cast of Francis Marion Bridge;

1.4 miles N. 49° E. from Santee.
Large boulders of Santee Limestone arc visible above water level along the

south shore of Lake Marion.

Locality 38-91
Location: Roadcut on U.S. Highway 1-26; 0.2 miles southeast of Early Branch;

1-26 station No. 1894; 1.4 miles S. 79° W. from Jamison.
Pleistocene?	 Thickness

surficial material	 (Feet)
3. Sand, quartzose, fine- to medium-grained argillaceous, mottled

red and yellow.	 10-12
Unconformitv
Middle Eocene

McBean Formation
2. Clay, silty to arenaccous, mottled yellow, light-green and gray;

1 to 3 inch thick layers of sandstone and siltstonc with molds
of pelecypods; silicified gastropods and pelecypods in sandy
pockets.   8

1. Clay, silty to arenaceous, mottled yellow, light-green, and
brick-red, numerous silicified mollusks in sandy pockets; base
concealed in ditch	 6

Remarks: Units 2 and 3 are exposed on the north side of U.S. Highway 1-26;
unit 1 is exposed on the south side. (1-26 profile elev. to top of unit
1=242 feet.)

Locality 38-93
Location: Roadcut on unnumbered county road; 0.1 miles east of Tampa

Creek; 5.9 miles N. 69° W. from Neeses; 5.9 miles N. 83° W. from
Livingston.

Pleistocene?	 Thickness
surficial material	 (Feet)

3. Sand, quartzose, fine- to medium-grained, gritty, argillaceous,
brick-red; rounded quartz pebbels in basal portion  	 12-15

Unconformity
Middle Eocene

McBean Formation
2. Sand, quartzose, fine- to medium-grained, rusty-red; upper 2

feet very argillaceous	 5
I. Clay, silty, light-green to ocher, blocky, with laminae of fine-

grained, quartzose sand near base of exposure; base concealed
in ditch	 15
(Alt. elev. to top of unit 1=288 Feet.)

Locality 38-96
Location: East bank of Hutto Mill Pond on Gibson Branch; 3.7 miles N. 85°

E. from Livingston.
Approximately 5 feet of the McBcan Formation is exposed on the east

bank of Hutto Pond and consists of interbedded medium- to very coarse-grained,
poorly sorted, slightly argillaceous, mottled rusty-red and yellow, quartzose
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sand and silty, light-green to ocher clay. The sand contains pockets of poorly
preserved, silicified shell fragments.

Locality 38-97
Location: Drainage ditch; 0.4 miles east of County Highway 74 bridge crossing

of North Fork Edisto; 5 miles S. 27° E. from Wolfton.

Light-green siltstone of the McBean Formation is exposed on the spoil - bank
of a drainage ditch emptying into the North Fork Edisto. The siltstone is
identical to that at Loc. 38-1 and contains molds of numerous pelecypods.

Locality 38-100
Location: East bank of Limestone Creek immediately downstream from dam;

3.1 miles S. 29° E. from Wolfton.
Dark - green, blocky, well-indurated shale of the McBean Formation is ex-

posed at stream level. A hand auger hole indicated that it is underlain by a
grecnish•black, fine- to medium-grained, very glauconitic quartzose sand of the
Warley Hill Formation.

Locality 38-101
(See also Auger Hole 38-34)

Location: Ditch exposure on south side of U.S. Highway 1-26; 0.2 miles south-
east of Saddler Swamp; 1-26 station No. 1819 plus 00; 2.4 miles N. 64 ° W.
from Jamison.

A ditch on the south side of U.S. Highway 1-26 exposes approximately 11
feet of the McBean Formation. The mottled light-green and yellow, silty to
arenaceous clay contains many fragments of cherr-like material and sandstone.
A hand auger hole placed at the bottom of the ditch passed through 8 feet
of the same lithology as exposed in the ditch prior to encountering 0.5 feet
of Santee Limestone. The limy unit consisted of a yellow, calcarcnite with
pelecypod fragments up to I inch in diameter. (1-26 profile dev , at bottom
of ditch.205 feet.)

Locality 38-103
Location: 50 yards west of County Highway 29; 2.3 miles S. 42° E. from rail-

road crossing at Jamison.
A hand auger hole penetrated 3 feet of cream-colored Santee Limestone.

Locality 38-106
Location: Ditch exposure on south side of U.S. Highway 1-26; 60 yards east of

U.S. Highway 601 overpass; 1.63 miles S. 16° W. from Jamison.

Pleistocene?	 Thickness
surficial material	 (Feet)

2. Sand, quartzose, fine- to very coarse-grained, very argillaccous,
mottled gray, yellow, and tan, gritty, well - rounded quartz
pebbles, clay dikes.  	 10

Unconformity
Middle Eocene

McBean Formation
I. Sand, quartzose, fine- to medium-grained, very argillaceous,

mottled red, green, and tan; base concealed in ditch.	 4

Locality 38-108
(See also Auger Hole 38-40)

Location: Ditch exposure on south side of U.S. Highway 1-26; approximately
50 feet northwest of County Highway 29 overpass; 1 -26 station No. 2090
plus 00; 3.05 miles S. 12° E. from Jamison.

Pleistocene?	 Thickness
surficial material	 (Feet)

2. Sand, quartzosc, fine- to very coarse-grained, poorly sorted, very
argillaccous, well-rounded quartz pebbles; lower contact shows
considerable evidence of scour and fill; stream deposit.	 6-8

Unconformity
Middle Eocene

McBean Formation (1-26 Profile elev..212 feet).
I. Sand, quartzose, fine- to medium-grained, very argillaccous,

mottled light-yellow and brick-red, contains pockets of silicified
gastropods and pelecypods; base concealed in ditch

SELECTED LOGS OF AUGER HOLES
Auger Hole 5-1

Location: On unpaved road 0.2 miles southeast of junction of County Highways
20 and 42; 4.0 miles N. 79° E. from Bamberg.

Collar elev.: 132 ft. (Contours). Total depth: 85 ft.	 Depth
Flood',lain deposit	 (Feet)

Clay, silty.  	 0.5
Sand, quartzose, medium- to very coarse-grained, tan, angular,

some organic material; very coarse-graincd at about 60 feet._	 5-75

Middle Eocene
Santee Limestone

Calcilutitc, light-olive	 75-85

Auger Hole 8-2
Location: 6.6 miles southeast of St. Stephens on County Highway 63.

Collar elev.: 52 ft. (Spot elev.). Total depth: 23 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Roadfill.	 0-2
Clay, very arcnaccous.	 2-5
Sand, quartzose, coarse- to very coarse-grained, argillaccous...._	 5-15

Middle Eocene
Santee Limestone

Limestone, pale-yellow; becomes light-gray with depth 	 15-23

Auger Hole 8-39
Location: 150 feet east of road intersection 24 at a point 0.82 miles S. 57° E.

from Casey Church and 0.8 miles S. 14° W. from St. Paul's Church.

Collar elev.: 24 ft. (Spot elev.). Total depth: 40 ft.

Pleistocene?
surficial material

Soil. 	
Clay, very plastic, mottled red, yellow, and brown 	
Clay, very arenaceous, gritty, yellowish-brown quartz pebbles up

to 0.5 inches in diameter	 5 - 12?

Oligocene
Cooper Marl

Marl, yellowish-brown, contains abundant amber-colored grains of
phosphate?; reworked Cooper Marl.	 I2?-21

Marl, brownish-green grading downward into typical olive -green
Cooper Marl.  

	
21-40

Auger Hole 8-40
Location: Mount Holly Quadrangle, southwest quarter; at road intersection 21

on east edge of Huckhold Swamp; 0.65 miles S. 75° E. from Driggerstown
and 1.15 miles S. 10° W. from Grove Hall.

Collar elev.: 21 ft. (Spot elev.). Total depth: 25 ft.
Pleistocene , 	Depth

surficial material	 (Feet)
Sand and clay	 0 -4
Marl, cream-colored, very calcareous 	 4 -7

Oligocene
Cooper Marl

Marl, olive-green.	 7-25

Auger Hole 8-45
Location: 150 feet northeast of U.S. Highway 176; 3.0 miles northwest of

junction of U.S. Highways 176 and I7A; south end of Black Tom Bay.
Collar elev.: 88 ft. (Contours). Total depth: 50 ft.

Pleistocene?
	

Depth
surficial material
	

(Feet)
Sand, quartzose, medium- to fine-grained.  

	
0-21

Clay, buff, with thin quartzose sand layers
	

21.22
Sand, quartzose, very argillaceous, olive-blue

	
22-29

Sand, quartzose, very argillaceous, grayish-blue; thin, well-in-
durated, clay layers

	
29-39

Upper Miocene?
Duplin Formation?

Marl, grayish-blue, plastic clay layers up to 2 feet in thickness;
very fossiliferous; Mulina congerta

	
39-44

Oligocene
Cooper Marl

Marl, olive, shark tooth	 44-50

Auger Hole 8-49
Location: Intersection of S.C. Highway 27 and U.S. Highway 1-26; 0.1 miles

southwest of Pisgah Church.

Collar des.: 60 ft. (Contours). Total depth: 16 ft.

Pleistocene?
surficial material

Sand, quartzose, fine-grained, very argillaccous, buff to yellowish-
brown.

01 igocene
Cooper Marl

Marl, grayish-green; upper 2 feet reworked and consists of loose,
fine- to coarse-grained, calcareous, phosphatic, quartzose sand
with shark teeth

north-

Oligocene
Cooper Marl

Marl, olive-green, discoidal quartz pebbles up to I inch in diameter
and Ostrea sp. near base	 27-36

Middle Eocene
Santee Limestone

Limestone, light -gray, slightly arenaceous, sparse pelecypod frag-
ments.	 36-44

Auger Hole 8-66
Location: On S.C. Highway 311; 0.35 miles west of junction of S.C. Highway

311 and County Highway 135; 11.2 miles N. 57° W. from Moncks Corner.
Collar elev.: 81 ft. (Spot cicv.). Total depth: 37 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quartzose, medium- to coarse-grained in upper portion, be-
coming fine-grained with depth; slightly argillaceous; brownish-
yellow.	 0 - 27

Depth
(Peet)

0-1
1-5

Depth
(Feet)

0-10

10-16

Auger Hole 8-55
3	 Location: Junction of S.C. Highway 27 and U.S. Highway 176; 0.9 miles

west of Ebenezer Church and School.

Collar elev.: 87 ft. (Spot dec.). Total depth: 44 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Clay with sparse fine-grained, quartzose sand front 2 to 7 feet;
medium-brown from 1 to 7 feet; medium-brown and light-gray
from 7 to 11 feet; light-gray from II to 19 feet; very plastic
in lower portion.	 0-19

Sand, quartzose, coarse-grained, slightly argillaceous, pink. 	 19-27
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Middle Eocene
Santee Lim,tstone

Marl, bluish-gray, argillaceous, slightly to moderately calcareous;
weathered and reworked; contains Claiborne foraminifera
(SIN. E, personal communication); bottomed at 37 feet in
cream-colored calcarenite. 	  27-37

Auger Hole 9 - 1
(See also Locality 9-35)

Location, Southwest bank of Caw Caw Swamp; on S.C. Highway 117, 0.4
miles southwest of intersection of S.C. Highway 117 and U.S. Highway 21.

Collar elev.: 238 ft. (Alt. elev.). Total depth: 100 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quartzose, medium- to coarse-grained, argillaceous. ___	 0-4
Middle Eocene

McBean Formation
Clay, yellowish-green.	 4-7

)k'arley Hill-Congaree Transition
Sand, quartzose, medium-grained, glauconitic, silicified? layer

1 to 2 inches thick at depth of 7 feet	 7-8
Sand, quartzose, medium- to coarse-grained, yellow, green, and

brown, sparsely to moderately glauconitic.	 8-12
Sand, quartzose, fine-grained, light-yellow.	 12-32
Sand, quartzose, fine- to medium-grained, yellowish-green, moder-

ate to abundant glauconite; sparse to no glauconite in lower
30 feet.   32-100

Auger Hole 9 -2
Locaton: 3.1 miles S. 40° E. from St. Matthews on S.C. Highway 20 at Lyon's

Creek.

Collar elev.: 180 ft. (Contours). Total depth: 49 ft.

Middle Eocene
	

Depth
Mcflean Formation

	
(Feet)

Clay, plastic, rusty-brown , with thin layers of silicified sandstone
or coquina; very hard drilling.	 0-5

Warley Hill Formation
Sand, quartzose, argillaceous, yellowish-brown to green; green is

predominant color below 25 feet; glauconite content increases
downward with little or none in upper portion and moderate
to abundant glauconite in lower portion; sand is fine- to
coarse-grained and becomes very coarse-grained and conglom-
eratic in lowermost 10 feet; sparse muscovite flakes and
occasional fragments of silicified coquina or sandstone through-
out the section; non-calcareous.  

Auger Hole 9 - 3
Location: Road intersection 2.1 miles east of Creston; 0.6 miles north of

Hutto Pond.

Collar elev.: 163 ft. (Spot elev.). Total depth: 75 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quartzose, medium- to coarse-grained, argillaceous, angular;
some quartz pebbles	 0-15

Sand, quartzose, coarse- to very coarse-grained, argillaceous,
angular, rusty-brown

Middle Eocene
Warley Hill Formation

Sand, quartzose, fine-grained, argillaceous, yellowish-orange,
slightly glauconitic at depth of 38 feet. 	

Sand, as above but with small calcareous fragments
Sand, quartzose, fine-grained, grayish-olive, glauconitic, cal-

careous; effervesces slightly more than the 47 to 60 foot unit.	 60..?
Sand, quartzose, non-calcareous, very fine- to medium-grained,

dark-gray.

Auger Hole 9-4
Location: Approximately 200 feet south of Hutto's Pond on County High-

way 72; 2.1 miles S. 75° E. from Creston.

Collar elev.: 130 ft. (Alt. elev.). Total depth: 50 ft.	
(Fee t )Roa ti fill

Sand, quartzose, fine-grained, argillaceous	 0-7

Clay, very plastic, mottled green, red, and yellow.	 7-11

Middle Eocene
Santee Limestone

Calcarenite, grayish-yellow; well-indurated layer at 35 to 37 feet.	 11-40
Warley Hill Formation

Calcarenite, grayish-olive, glanconitic, nodules of phosphate at 61
feet, well-indurated layer from 44 to 45 feet. _ ........ ________ 40-61

Auger Hole 9 -6
Location: 0.7 miles N. 32° W. from Calvery Church; 1.0 miles S. 2° W. from

Mt. Carmel Church; 3.0 miles north of St. Matthews.
Collar elev.; 262 ft. (Alt. elev.). Total depth: 105 ft.
Pleistocene'	 Depth

surficial material	 (Feet)
Sand, quartzose, medium-grained, argillaceous, red.	 0-33

Middle Eocene
McBean, Warley Hill, and Congaree Formations

Clay, plastic, green and fine- to coarse-grained, quartzose sand. _ 33-94

Lower Eocene
Black Mingo Formation

Mudrock, silty, black. 	  94-105

Auger Hole 9-7
Location: 0.3 miles N. 20° E. from railroad crossing at Creston; 100 feet

south of Dam on Earl Edward's farm.

Collar elev.: 160 ft. (Contours). Total depth: 70 ft.	 Depth
Sink hole	 (Feet)

Sand, quartzose, coarse-grained and silty clay. This footage repre-
sents sediments from a sink hole because the Santee Limestone
crops out only 20 feet from the auger hole.  0-20

Middle Eocene
Warley Hill and Congaree Formations

Clay, plastic, light-green with quartzose sand and glauconite.	 20-60

Lower Eocene
Black Mingo Form ttion

Mudrock, black.	 60-70

Depth
(Feet)

0-5

5-80

80-90

Auger Hole 9-10
Location: 2.0 miles N. 29° E. from Wiles Crossroads; at intersection of U.S.

Highway 601 and unnumbered dirt road.
Collar elev.: 231 ft. (Spot elev.). Total depth: 69 ft.

Auger Hole 9 - 8
Location: 30 feet south of S.C. Highway 172; 0.9 miles west of U.S. Highway

21; j ust east of Caw Caw Swamp floodpla in; 10.2 miles east of Woodford.
Collar elev.: 272 ft. (Ait. elev.). Total depth: 30 ft.

Middle Eocene	 Depth

	

5-49	 McBean Formation	 (Feet)
Sand, quartzose, fine- to coarse-grained, argillaceous, yellowish-

brown; angular chert fragments	 0-3
Congaree Formation

Sand, quartzose, fine- to coarse-grained, mostly medium-grained,
yellowish-orange, angular, no glauconite	 3-27

Siltstone, greenish-yellow, chips of grayish-black well-indurated
sandstone and green claystone; very hard drilling	 __ 27-30

Auger Hole 9-9
Location: On unnumbered, unpaved county road between County High-

	

15-25?	 ways 35 and 30; 0.8 miles south-east of Little Beaver Creek.
Collar elev.: 302 ft. (Alt. elev.) Total depth: 90 ft.

Middle Eocene
McBean Formation

	25f-47	Sand, quartzose, fine- to very coarse-grained, argillaceous; numer-
	47-60 	 ouse chert fragments.

Congaree Formation
Sand, quartzose, fine- to medium-grained, very sligthtly argil-

laceous, rusty-yellow, coarse grained with depth

?-75 Lower Eocene
Black Mingo Formation

Mudrock, black, unctuous. 	

Middle Eocene
Santee Limestone

Calcirudite, buff.
Wa rl ey Hill Format ion

Sand, quartzose, fine- to coarse-grained, very glauconitic, greenish-
black; less glauconite at a depth of 22 feet

Sand, quartzose, glauconitic as above but containing small frag-
ments of white micaceous siltstone. 	

Congaree Formation
Siltstone, micaceous, white

I.ower Eocene
Black Mingo Formation

Mudrock, grayish-black, non-calcareous, micaceous.

Pleistocene?
	

Depth
surficial material
	

(Feet)

	

7-15	 Sand, quartzose, medium- to coarse-grained, very argillaceous,
brick-red.	 0-22

Middle Eocene
Congaree Formation

Sand, quartzose, medium- to very coarse-grained, poorly sorted.
very angular, yellow.	 22-40

Lower Eocene
Black Mingo Formation

Mudrock, plastic, black, with interbedded dark-gray, medium

	

33-50	 grained, quartzose sand.  
	

40-69

15-23

23-27

27-33

Auger Hole 9 - 5
Location: Daniel's 4-H Camp on southwest side of Lake Marion, 25 yards

from lake; 8.6 miles S. 70° E. from Creston.
Collar elev.: 80 ft. (Contours). Total depth: 61 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quartzose, fine- to very coarse-grained, well-rounded quartz
pebbles	 0-7

Auger Hole 9 - 12
Location: On County Highway 45 at intersection 291; 2.8 miles N. 80° E.

from Jamison.

Collar elev.: 291 ft. (Spot dev.). Total depth: 75 ft.
Pleistocene?	 Depths

surficial material	 (Feet)
Sand, quartzose, fine- to very coarse-grained, conglomeratic,

light-gray to reddish-brown; rounded quartz pebbles	 __	 0-2
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Clay, plastic, slightly arenaccous, gray.	 6-7
Sand, quartzose, fine- to very fine-grained, yellowish-brown. _	 7-8
Clay, arenaceous, very plastic, mottled blue, red, and gray. _	 8 - 11
Sand, quartzose, fine- to very coarse-grained, yellowish-brown. 	 14-31

31-45

Middle Eocene
McBe.in Formation

Clay, silty, red down to 24 feet, yellowish-brown from 24 to 45
feet, pale-green from 45 to 70 feet; interbedded medium- to
coarse-grained, quartzose sand from 55 to 65 feet; lower 5
feet is moderately to slightly calcareous and contains yellowish-
white chert fragments up to 0.3 inches in diameter; large
pclecypod fragments and Turritella sp. near base 2-70

Santee Limestone
Limestone, light-buff, contains sparse medium- to coarse-grained

quartz grains and white chcrt-like fragments; very calcareous,
non•glauconitic.	 70 - 75

Auger Hole 9-20
Location: Junction of County Highways 22 and 122; 4.9 miles S. 61° W.

from St. Matthews.

Collar elev.: 290 ft. (Spot elev.) Total depth: 75 ft.

Pleistocene'	 Depth
surficial material	 (Feet)

Sand. quartzose, fine- to medium-grained, slightly argillaceous,
golden-yellow

Sand, quartzose, coarse-grained, argillaceous, purplish-red. 	

Middle Eocene
Sid'lean Formation
Clay, arenaccous, muscovite flakes, purplish-red

Sand, quartzose. coarse- to very coarse-grained, argillaceous
purplish-red to yellowish-brown

Sand, quartzose, coarse- to very coarse-grained, argillaceous,
golden-yellow. 	

Warley Hill-Congaree Transition
Clay, slightly arenaceous, glauconitie, yellowish-green becoming

darker-green and more glauconitic with depth; contains mus-
covite flakes and chert-like fragments

Auger Hole 14-3
Location: 2.05 miles southeast of Davis Crossroads on unnumbered county road;

at New Zion Church.

Collar elev.: 95 ft. (Contours). Total depth: 55 ft.	 Depth
Tertiary>	 (Feet)

Sand, quartzose, yellowish-orange, argillaceous.  	 0-34

Middle Eocene
Watley Hill Formation

Limestone, glauconitic, pale-olive; basal portion very glauconitic
and contains phosphate grains.	 34 - 50

Lower Eocene?
Black Mingo Formation?
Sand, quartzose, very fine-grained to silty, light-gray  	 50-55

Auger Hole 18-4
Location: Ridgeville Quadrangle; on U.S. Highway 1-26 at junction with

County Highway 51: 3.0 miles N. 60° E. from Dorchester.
Collar elev.: 101 ft. (Contours). Total depth: 39 ft.

Pleistocene?
surficial material

Sand, quartzose, fine-grained, light-buff
Sand, quartzose, fine- to coarse -grained, grayish -blue, slightly

calcareous.	 -

Oligocene
Cooper Marl

Marl, olive-green.

Auger Hole 18-5
Location: Ridgeville Quadrangle: on U.S. Highway 1-26 at junction with

County Highway 39; 4.0 miles S. 62° E. from Harleyville.

Collar elev.: 90 ft. (1-26 profile elev.). Total depth: 39 ft.

Pleistocene	 pDepthee t
surticial material

Sand and clay.	 0-31

Oligocene
Cooper Marl

Marl, olive-green	 31 - 39

Auger Hole 18-8
Location: 200 feet west of Pee Dee Branch on U.S. Highway 1-26; 0.3 miles

northwest of U.S. Highway 15; 2.5 miles N. 10° E. from Rosinville.

Collar elev.: 92 ft. (Contours). Total depth: 19 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quartzose, fine- to medium grained	 1-4
Sand, quartzose, medium- to very coarse-grained, very argillaccous,

gray.	 4-12
Middle Eocene

Santee Limestone
Calcarenitc, medium-gray.

Auger Hole 18-9
Location: On County Highway 28 at Bench Mark 81; 3.85 miles N. 69° E.

from Harleyville.
Collar elev.: 81 ft. (Bench Mark). Total depth: 50 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quart-Lose, fine- to very coarse-grained, yellowish-brown.	 ..	 0-6

Oligocene
Cooper Marl

Marl, olive-green.

Middle Eocene
Santee Limestone

Limestone, granular, white
	

45-50

Depth
(Feet)

0-3

3-6

6-15?

15?-21

21-29

Auger Hole 38-1
Location: Sandy Island: 3.8 miles south of Branchville; floodplain of the

Edisto River.

Collar elev.: 100 ft. (Contours). Total depth: 65 ft.
Depth
(Feet)

0-35

35-54

54-65

Auger Hole 38 -5
(See also Locality 38-I)

Location: 2.8 miles S. 62° W. from ramisom 0.3 miles southeast of where
U.S. Highway 21 crosses Early Branch.

Collar elev.: 237 ft. (Alt. elev.) Total depth: 100 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Clay, arenaceous, brick-red, quartz pebbles.	 0-3
Middle Eocene

McBean Formation
Clay, silty, yellowish-tan.	 3-9
Clay, silty to arenaceous, light-green.

-	 -	

9 - 18
Siltstone, light-green, well-indurated; this lithology is exposed

in the roadcut at Loc. 38 - 1.  	 18-35
Santee Limestone

Limestone, greenish-yellow; looks very much like 18 to 35 foot-
age except it is strongly calcareous.	 35-95

Santee Limestone-Warley Hill Trarsition
Limestone, arenaceous, glauconitic, olive-drab	 95 - 100

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quartzose, fine- to :oarse-grained, angular, grayish - yellow.	 0 - 6

Middle Eocene
McBcan Formation

Clay, arenaceous, plastic, rusty-red	 6-13
Clay, arenaceous, plastic, mottled red, green, gray, and yellow.	 13-17

7-19

Auger Hole 18-11
Location: Town of Pregnall on U.S. Highway 78.

Collar elev.: 85 ft. (Bench Mark). Total depth: 30 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quartzosc, fine-grained, very argillaceous, yellowish-brown.	 0-4
Sand, quartzose. fine- to very coarse-grained, argillaccous, red,

plastic; more argillaceous with depth. 	4-15

	

0-3	 Upper Miocene?

	

3-7	 Duplin Formation?
Sand, quartzose, fine-grained, slightly argillaceous, contains moder-

ate amount of tiny calcareous fragments that may he shell
fragments.   _ . 15-25

Oligocene
19-24
	

Cooper Marl

25-30
24-62

Auger Hole 18-13
Location: Road junction 99; 3.2 miles N. 61° W. from Harleyville.

62?-75	 Collar elev.: 99 ft. (Spot elev.). Total depth: 29 ft.

Pleistocene?
surficial material

Sand, quartzosc, fine-grained, very argillaccous, yellowish-brown.
Sand, quartzose, fine- to coarse-grained, very argillaceous, mottled

brown, red, and white.
Sand, quart-Lose, fine- to very coarse-grained, very argillaceous,

yellowish-brown.

Upper Miocene?
Duplin Formation?

Sand, quartzose, fine-grained, light-yellow.

Oligocene
Cooper Marl

Marl, olive-green, quartz pebbles up to 1 inch in diameter in
upper 1 to 3 feet.	 .......	 ...... _ ......	 ..........	 .. ............ .

Depth

	

(Feet)	 Floodplain deposit.

	

0-29	 Oligocene
Cooper Marl

	

29-34	 Marl, arcnaceous, olive-green.

Middle Eocene
Santee Limestone

	34-39	 Limestone, creamy-white, with large fragments of pelecypods.

Auger Hole 38-7
Location: First unpaved road west of Caw Caw Swamp; 1.5 miles north of

12-19	 U.S. Highway 178.

Collar elev.: 200 ft. (Contours). Total depth: 30 ft.
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Santee Limestone
Calcilutite, arenaccous, sparse glauconite, greenish-yellow.

Santee Limestone-Warley Hill Transition
Calcilutite, slightly more glauconitic than above unit, arenaceous.

Auger Hole 38 -9
(See also Locality 38-15)

Location: Culler Millpond; 1.8 miles southwest of Wolfton.

Collar elev.: 215 ft. (Contours). Total depth: 55 ft.

Middle Eocene
McBean Formation

Clay, silty to very fine-grained, arenaceous, greenish-yellow,
slightly glauconitic; silicified mollusks.

Warley Hill-Congaree Transition
Sand, quartzose, fine- to coarse-grained, very angular, yellowish.

white, slightly glauconitic. 	
Sand, quartzose, fine- to coarse-grained, angular, olive-drab,

glauconitic; color changes to greenish-black at about 35 feet
and becomes olive-drab at 50 feet 25-55

Auger Hole 38 - 10
(See also Locality 38-7)

Location: East bank of Limestone Creek on U.S. Highway 178; 6 miles north-
west of Orangeburg.

Collar elev.: 227 ft. (Alt. elev.). Total depth: 55 ft.
Depth
(Feet)

Fill material.	 0-12

Middle Eocene
McBean Formation

Sand, quartzose, fine- to medium-grained, argillaceous, rusty-red;
fragments of chert.	 12-22

Warley Hill Formation
Clay, silty to arenaceous, glauconitic, greenish-yellow 	 22-32
Sand, quartzose, fine- to medium-grained, glauconitic, olive-

yellow.	 32-42
Sand, fi ne- to medium-grained, glauconitic, greenish-black _ 42-55

Auger Hole 38 - 11
(See also Locality 38-10)

Location: South bank of small stream draining to Hull Swamp; 0.1 miles east
of County Highway 29; 2.25 miles S. 43° E. from railroad crossing at
Jamison.

Collar elev.: 200 ft. (Contours). Total depth: 25 ft.

Soil. 	

Middle Eocene
Santee Limestone

Limestone, slightly arenaceous, greenish-gray

Auger Hole 38 - 13
Location: 2.5 miles S. 7 0 W. from Rowesville on County Highway 117.

Collar elev.: 150 ft. (Bench Mark). Total depth: 100 ft.
Floodplain deposit.

Middle Eocene
Santee Limestone

Calcarenite, greenish-yellow

Auger Hole 38 - 14
Location: 3.4 miles northwest of Branchville on County Highway 63.

Collar elev.: 112 ft. (Bench Mark). Total depth: 95 ft.

Floodplain deposit

Middle Eocene
Santee Limestone

Calcarenitc to calcirudite, light-green, arenaceous, shell frag-
	ments   605-95

Auger Hole 38 - 15
Location: Polk Swamp, 1.1 miles N. 10 0 E. from Mt. Tabor Church; 4.5 miles

S. 4 0 W. from Bowman.

Collar elev.: 130 ft. (Contours). Total depth: 75 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quartzose, fine- to medium-grained, angular, argillaceous,
olive-gray	 0-5

"Carolina Bay Deposit"
Clay, arenaceous, yellowish-orange.  	 5-12
Clay, silty, very plastic, grayish-blue	 12-15

Upper Miocene
Duplin Formation

Sand, quartzose, fine-grained, bluish-gray, numerous calcareous
shell fragments and some whole pelecypods; lower few feet
consists of fine- to medium-grained, yellowish-green, quartzose,
sand with numerous shell fragments  

Middle Eocene
Santee Limestone

Calcarenite, grayish-green, numerous shell fragments

Auger Hole 38 - 17
Location: 3.2 miles northeast of Rowesville; on north bank of Sandy Creek

where County Highway 64 crosszs the stream.

Collar elev.: 180 ft. (Contours). Total depth: 80 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quartzose, fine-grained, angular, slightly argillaceous,
dusty-yellow	 0-18?

Upper Miocene
Duplin Formation

Clay, arenaceous, medium-gray	18 l9
Sand, quartzose, fine-grained, slightly argillaceous, gray, numer-

ous calcareous shell fragments	 19-60?

Middle Eocene
Santee Limestone

Calcarenite, pale-olive, shell fragments. 	 60?-80

Auger Hole 38 - 18
Location: Tyler's Landing; north bank of South Fork Edisto where U.S. High-

way 321 crosses river; 3.6 miles S. 10 0 W. from Norway.

Collar elev.: 185 ft. (Contours). Total depth: 18 ft.
Depth
(Feet)

Floodplain deposit.	 0-6

Middle Eocene
Santee Limestone

Calcilutite, pale-olive, very hard drilling. 	 12-18

Auger Hole 38 - 19
Location: 5.0 miles N. 73 0 W. from Norway; 50 feet west of where S.C.

Highway 332 crosses Rocky Swamp.

Collar des.: 195 ft. (Contours). Total depth: 100 ft.
Depth
(Feet)

Floodplain deposit.	 0-15

Middle Eocene
Congaree Formation

Sand, quartzose, fine- to very coarse-grained, yellowish-brown,
numerous fragments of chert-like clay. 	 15-100

Auger Hole 38 -22
Location: 4.3 miles S. 83° E. of Norway; 10 feet north of Roberts Swamp on

unnumbered County Highway.

Collar elev.: 180 ft. (Contours). Total depth: 85 ft.
Depth
(Feet)

Floodplain deposit.	 0-22

Middle Eocene
Santee Limestone

Sand, medium- to very coarse-grained, yellowish-brown, very
calcareous, numerous shell fragments	 22-60?

Sand, fine-grained, greenish-gray, very calcareous.	 60?-85

Auger Hole 38 -23
Location: South bank of North Fork Edisto River; 4.0 miles N. 70 0 W. from

Orangeburg; 1.4 miles southeast of where S.C. Highway 74 crosses North
Fork Edisto River.

Collar elev.: 175 ft. (Contours). Total depth: 62 ft.
Depth
(Feet)

Floodplain deposit.	 0.11

Middle Eocene
Santee Limestone-Warley Hill Transition

Calcarenite, light-olive to gray, shell fragments	 11-30?
Calcilutite, light-olive to gray, shell fragments, slightly glau-

conitic	 30?-55?
Calcarenite, darker green and more glauconitic than above units. 55 ?-62

Depth
(Feet)

0-4

4-25

0-65?

65?-100

Depth
(Feet)
0-60?

17-23
	 Auger Hole 38 - 16

Location: 1.3 miles north of Dorangc on County Highway 164; 6.0 miles S.
23-30	 85 0 E. from Branchville.

Colar elev.: 130 ft. (Contours). Total depth: 42 ft.
Pleistoc e n e ?	 Depth

surficial material	 (Feet)
Sand, quartzose, fine- to medium-grained, argillaccous, grayish-

orange.  	 0-7
Clay, very arenaceous, rusty-red.	 712

Depth
	

Clay, silty, mottled yellow and pale-green	 12-16
(Feet)
	

Upper Miocene

0-10
	 Duplin Formation

Sand, quartzose, fine-grained, olive-brown, shell fragments. ._...._	 16-30

Oligocene
Cooper Marl10-25	

Calcarenitc, light-olive, numerous shell fragments, phosphate
nodules on drill bit	 30-42

15 -35?	 Auger Hole 38 -26
Location: 6.5 miles east of Orangeburg; north bank of Little Bull Swamp where

S.C. Highway 155 crosses stream.
35?-75	 Collar elev.: 150 ft. (Contours). Total depth: 25 ft.
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Depth
(Feet)

Floodplain deposit 	 0.12

Upper Miocene
Outil in Formation

Sand, quartzose, fine- to coarse-grained, light-olive and gray,
calcareous, numerous shell fragments	 12-19

Middle Eocene
Santee limestone

Calcilutite, greenish-gray, some whole pclecypod shells 	 —	 19-25

Auger Hole 38 -27
Location: 3.8 miles S. 83° E. from Cope; southwest bank of Cooper Swamp;

0.6 miles southwest of Edisto Church.

Collar elev.: 160 ft. (Contours). Total depth: 65 ft.

Roadfill

Upper Miocene?
Duplin Formation?

Sand, quartzose, fine- to very coarse-grained, light-gray, argil-
laceous

Sand, quartzose, medium-grained, yellowish-orange with small
shell fragments

Middle Eocene
Santee I.imestone

Limestone, arenaceous, greenish-gray. 	

Auger Hole 38-29
Location: 0.25 miles cast of Saddler Swamp on County Highway 166; 7.0 miles

north of Orangeburg.

Collar elev.: 218 ft. (Alt. des.). Total depth: 75 ft.

Middle Eocene
McBean Formation

Clay, arenaceous, mottled light-green, yellow, and rusty-red. _

Santee Limestone
Calcilutite, cream-colored, slightly glauconitic, numerous shell

fragments	 13-25?
Warley Hill Formation

Calcilutitc to calcarenite, arenaceous, olive, very glauconitic. _ 25?-40?
Sand, quartzosc, fine- to medium-grained, olive, very calcareous,

very glauconitic; between 60 and 65 feet becomes non-cal-
careous   40 ?-65

Sand, quartzose, fine- to coarse-grained, very glauconitic, non.
calcareous, slightly coarser than above unit	 65-75

Auger Hole 38 -34
(See also Locality 38-101)

Location: 150 feet west of Saddler Creek on U.S. Highway 1-26, south side;
2.5 miles N. 67° W. front Jamison.

Collar elev.: 210 ft. (1-26 Profile elev.). Total depth: 79 ft.

Floodplain deposit.

Middle Eocene
Vt'arley Hill-Congaree Transition

Sand, quartzose, fine- to medium-grained, yellow. 	
Sand, quartzose, fine- to medium-grained, greenish-yellow; at 25

feet becomes darker-green and very glauconitic; at 65 feet very,
very glauconitic, dark-olive

Clay, light-green, very arenaceous; drills like interbedded clay
and sand

Auger Hole 38-35
Location: South side of burrow pit at intersection of U.S. Highway 1-26 and

S.C. Highway 33; 2.9 miles S. 68° E. from Stilton.

Collar elev.: 215 ft. (1-26 Profile elev.). Total depth: 85 ft.

Pleistocene>
surfin al material

Soil. 	
Sand, quartzose, finc-grained, argillaccous, rusty-brown --
Sand, quartzose, coarse-grained, slightly argillaccous, light-

gray

Upper Miocene?
Dupl in Formation?

Sand, quartzose, fine- to very coarse-grained, yellow; yellowish-

	

pink with depth. 	

Middle Eocene
Santee Limestone

Solution cavity	 65-68
Calcilutite, light-green, shell fragments; well-rounded quartz

pebbles up to 2 inches in diameter on rods from 77 to 85 feet. 68-85

Auger Hole 38 -36
Location: Intersection of S.C. Highway 121 and U.S. Highway 1-26; 5.5

miles N. 80° E. from Bowman.

Collar elev. 106 ft. (1-26 Profile elev.). Total depth: 49 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Soil	 0-3
Sand, quartzose, fine- to medium-grained, argillaccous, yellow,

	

red, and orange	 3-14
Clay, slightly arenaceous, light-gray and yellow.  	 14-20

Upper Miocene
Duplm Formation

Sand, quartzose, fine- to coarse-grained, argillaceous, buff. 	 20-22
	Clay and golden-yellow, quartzose sand   22-25

Sand, quartzose, fine- to very coarse-grained, yellow; minute cal-
careous shell material near base; ribbed pelecypod shell. 	  25-49

Auger Hole 38 -37
Location: Intersection of U.S. Highway 1-26 and County Highway 45; 4.7 miles

N. 6° E. from Bowman.

Collar elev.: 160 ft. (Contours). Total depth: 64 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Sand, quartzose, fine-grained, argillaceous, brick-red	 0-12
Clay, arenaceous, mottled gray and pink 	 12-14
Sand, quartzosc, fine-grained, argillaceous, muscovite flakes; 14

to 24 feet buff; 24 to 34 feet pink; 34 to 49 feet rusty-red. _ 14-49 ,
Middle Eocene

Santee Limestone
	Marl, bluish-gray   491-64

Auger Hole 38 -38
Location: On U.S. Highway 1-26, 0.4 miles northwest of U.S. Highway 301

overpass; burrow pit 50 feet north of U.S. Highway 1-26, station No.
2430.

Collar elev.: 153 ft. (1-26 Profile elev.). Total depth: 43 ft.

(Upper Miocenc?	 I)eejett,
Duplin Formation?	

F

Sand, quartzose, fine- to very coarse-grained, angular golden-
yellow; interbedded clays and sands at a depth of about 5 feet.	 0-16

Upper Miocene
Duplin Formation

Sand, quartzose, fine- to coarse-grained, olive; minute cal-
careous shell , fragments

6Marl, bluish-green, shell fragments up to 1.5 inches in diameter.	 11 9-- 31 79
Middle Eocene

Santee Limestone
Limestone, light-gray	 37-43

Auger Hole 38 -39
Location: North side of U.S. Highway 1-26; I-26 station No. 2098; 3.4 miles

S. 13° E. from Jamison.

Collar elev.: 205 ft. (1-26 Profile elev.). Total depth: 74 ft.

Pleistocene?
surficial material

Soil
Sand, quartzose, fine- to :nedium-grained, argillaceous, rusty-tan.
Clay, arenaccous, light-gray

Upper Miocene ,

Duplin Formation ,

Sand, quartzosc, fine- to coarse-grained, angular, yellowish-tan. _	 13-26
Sand, quartzose, fine- to very coarse-grained, rose 	  26-27

Middle Eocene
Santee Limestone

Limestone, olive, glauconitic; may represent Santee-Warley Hill
facies change; well-rounded quartz pebbles on rods front
40 to 74 feet.   27-74

Auger Hole 38-40
(See also Locality 38-108)

Location: 300 feet south of U.S. Highway 1-26; 1-26 station No. 2090; 50
feet northwest of S.C. Highway 29 overpass; 3.3 miles S. 12° E. from
Jamison.

Collar elev.: 215 ft. (1-26 Profile elev.) Total depth: 74 ft.

Pleistocene?	 Depth
surficial material	 (Feet)

Soil.  	 0-1
Sand, quartzose, fine- to coarse-grained, poorly sorted, very

argillaceous, tan	 1-7
Middle Eocene

McBean Formation
Clay, arcnaccous, rusty-red	 7-14
Clay, silty, mottled light-green and red. ________ 	 14-26

Santee Limestone
Limestone, greenish-buff, large shell fragments; well-indurated

layer at 65 feet	 26-74

Location: At road junction Ill; 1.5 miles N. 56° E. from Holly Hill.

Collar elev.: III ft. (Spot elev.). Total depth: 74 ft.

Pleistocene'	 Depth
surficial material	 (Feet)

Soil.
Sand, quartzosc, medium- to coarse-grained, very argillaceous,

sparse quartz pebbles and feldspar fragments. _______	 2-12
Sand, quartzose, very coarse-grained, angular to subangular,

yellow; feldspar fragments.  	 12-34
Upper Miocene

Duplin Formation
Sand, quartzosc, medium- to coarse-grained, very slightly argil-

laceous, light-green to olive, calcareous	 34-66
Middle Eocene

Santee Limestone
Calcilutite, light-gray to light-pink.  	 66-74

Depth
(Feet)

0-7

7-45?

45?-50

50-65

Depth
(Feet)

0-13

Depth
(Feet)

0.10

0-17

17-71

71-79

Depth
(Feet)

0-2
2-10

10-16?

Depth
(Feet)

0-1
1-5

5-13

16?-65	 Auger Hole 38 -68
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Middle Eocene	 Depth
McBean Formation	 (Feet)

Sand, quartzose, fine-grained, argillaccous, bluish-gray inter-
bedded with mottled white, blue, and gray arenaccous clay;
sparse quartz pebbles.	 0-15

Same as unit 0-15 but olive-green in upper portion becoming
bluish-gray in lower portion	 15-46

Sand, quartzose, fine-grained, argillaceous, grading downward
into bluish-gray marl with rounded to subangular quartz
pebbles.	 46-52

Auger Hole 45-2
Location: Town of Lane; 0.3 miles south of Lane Chapcl.
Collar elev.: 70 ft. (Spot elev.). Total depth: 29 ft.
Pleistocene?	 Depth

surficial material	 (Feet)
55-60	 Sand, quartzose, coarse-grained, very argillaceous, mottled red

and yellow; soil at top; no samples from 10 to 21 feet.	 0-21
Lower Eocene

Black Mingo Formation
Marl, gray to grayish-black; poorly sorted; coarse-grained; sub-

rounded to subangular quartz grains; very calcareous; numer-
ous microfossils and small fish teeth 21-29

INDEX

Auger Hole 38 - 80
Location: 5.3 miles S. 19° E. from Jamison; on County Highway 65; 3.7 miles

N. 60° E. from Orangeburg.
Collar dey.: 195 ft. (Spot elev.). Total depth: 60 ft.

Upper Miocene?	 Depth
Duplin Formation 	 (Feet)

Sand, quartzose, fine- to coarse-grained, argillaceous, yellowish-
brown to golden-yellow; reddish tint at 29 feet; thin clay
layers; may be oxidized portion of underlying unit. 0•45?

Upper Miocene
Dupl in Formation

Sand, quartzose, very fine-grained, very argillaceous, black; mica
flakes; slightly calcareous	 45?-55

Middle Eocene
Santee Limestone

Calcilutite, white, well-indurated layers. 	

Auger Hole 38 -91
Location: U.S. Highway 1-26 crossing of Southern Railroad tracks; 1.5 miles

S. 12° W. from Jamison.
Collar dev.: 316 ft. (Railroad profile). Total depth: 52 ft.

Actinocythereis, 55
A. davidwhitei, 19, 55
A. stenzeli, 12, 16, 19, 56

Alatacyt here, 32
A. ivani, 22, 32

Ann/a, 48
A. conradi conradi, 24, 25, 48

Brachycyt here, 31
B. interrasilis, 12, 31
B. martini, 16, 32
B. marylandica, 12, 31
B. russelli, 19

Brachycytheridae, 31
Buntonia, 56

B. alabamensis, 19, 57
B. howei, 16, 19, 57
B. reticulata, 22, 56

Bythocytheridae, 37
Cam pylocytheridae, 35
Clithrocytheridea, 39

C. garretti, 16, 19,39
C. harrisi, 12, 40
C. ruida, 16, 19, 40
C. virginica, 12, 19, 40

Cushmanidea, 43
C. caledoniensis, 12, 44
C. mayeri, 12, 44

Cytherella, 28
C. excavata, 12, 28

Cytherelloidea, 28
C. leonensis, 24, 25, 28
C. ntontgomeryensis, 19, 29
C. nanalaliensis, 12, 29

Cytherellidae, 28
Cytheretta, 37

C. alexanderi, 19, 22, 37

Cytherettidae, 37
Cytherideididae, 39
Cytherideidinae, 39
Cytheromorpha, 51

C. warneri,24, 25, 51
Cytheropteron, 47

C. variosunt, 16, 19, 47
C. sp. A., 22, 47

Cytherura, 45
C. johnsoni, 24, 25, 45
C. wardensis, 24, 25, 46

Cytheruridae, 45
Digmocythere, 33

D. martini, 19
D. russelli, 16, 33

Echinocythereis, 58
E. clarkana, 22, 58
E. jacksonensis, 16, 19, 22, 58

Eocytheropteron, 47
E. blackmingoense, 12, 48
E. spurgeonae, 22, 48

Haplocytheridea, 41
H. bass/en, 24, 25,43
H. leei, 12, 42
H. montgomeryensis, 16, 19, 22, 41
H. moodyi, 12, 42
H. stuckeyi, 12, 42

Hemicytheridae, 48
Hemicytherura, 49

H. howei, 24, 25, 49
Henryhowella, 59

H. evax, 22, 59
Hulingsina, 45

H. ashermani,24, 25, 45
Leguminocythereis, 35

L. scarabaetts, 22, 35

Loxoconchidae, 50
L. mcbeanensis, 19, 50
L. sp. cf. L. claibornensis, 16, 19, 50

Loxoconchidae, 5()
Monoceratina, 37

M. alexanderi, 19, 37
Munseyella, 52

M. subtninuta, 24, 25, 52
Murrayina, 59

M. barclayi, 24, 25, 60
M. dictyolobus, 12, 59
M. martini, 24, 25, 60

Neocytherideidinae, 42
Occultocythereis, 60

O. de/um/rata, 19, 60
Orionina, 61

O. bermudae, 24, 25, 61
Paracyprididae, 30
Paracy pris, 30

P. kaesleri, 22, 30
Pectocytheridae, 52
Protocytheretta, 38

P. karlana, 24, 25, 38
Pterygocythereis, 34

P. americana, 22, 24, 25, 34
Puriana, 61

P. rugipunctata, 24, 25, 61
Trachyleberididae, 52
Trachyleberis, 52

T. bass/ni, 16, 19, 22, 52
T. florienensis, 22, 53
T.? johnsoni, 16, 19, 54
T.? pauca, 16, 19, 55
T. spinosissinza, 16, 55

Triginglymus, 35
T. whitei, 24, 25, 36


