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OSTRACODES OF THE PINEY POINT FORMATION 

(MIDDLE EOCENE) OF VIRGINIA 

by 

Linda Theresa Deck 

(ABSTRACT) 

Previously known only from the subsurface, the Piney Point 

Formation was recently discovered in outcrop along the Pa.munkey River 

on the Virginia Coastal Plain (Ward, in ms.). The ostracode fauna of 

this unit is diverse and well preserved, and Ls here identified and 

described for the first time. It is composed of forty-five species of 

Ostracoda, twelve having been described previously, eleven having 

affinities to previously described species, and eight described as new. 

Based on correlation of the previously described species with ostracode 

faunas from the Gulf Coastal Plain, the age of the Piney Point 

Formation is middle Claibornian to middle Jacksonian, or middle middle 

Eocene to middle late Eocene. This shows that the Piney Point 

Formation is time-t-ransgressiYe, because the ostracodes from the type 

Locality are strictly middle Claibornian (Brown ~ .!..!: , 1.972). The 

ostracode assemblage of the Piney Point is typical of one inhabiting 

warm, clear, open marine waters with a slow sedimentation rate and 

little reworking. 
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INTRODUCTION 

Since its original description in the subsurface of Maryland by 

Otton (1955), the Piney Point Formation has been referred to the middle 

Eocene (Brown _!! .!!·, 1972), upper Eocene (Rasmussen _!! .!!·, 1958; 

Sundstrom and Pickett, 1968; Gill, 1962; Richards_!!.!!·' 1962) and 

Oligocene (Olsson_!! al., 1980). To test the age of the unit, I have 

identified and described the ostracodes from the Piney Point Formation 

which crops out along the Pamunkey River on the Virginia Coastal Plain. 

The fauna is diverse and well preserved. It is the first ostracode 

fauna from a unit of this age to be described north of North Carolina. 

The results of correlation with the well documented Gulf Coastal Plain 

ostracode faunas indicate that the Piney Point Formation is not 

Oligocene, but was deposited during the m:f.ddle Claibornian to middle 

Jacksonian or middle middle Eocene to middle late Eocene. 
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THE PINEY POINT FORMATION 

The Piney Point Fol'lllation is a light to medium grey-gnen, coarse, 

clayey, poorly sorted, very fossiliferous glauconitic sand. It is 

distinct from the underlying Woodstock Member of the Nanjemoy Formation 

which is a dark green, very fine, well sorted, silty, micaceous 

glauconitic sand. At Horseshoe (Local! ty 3 discussed herein) the 

Oligocene Old Church Formation (Ward, in ms.) unconformably overlies 

the Piney Point. This contact is unmistakeable; it is undermined and 

has a lag deposit of oyster shells on the Piney Point upper surface. 

The Piney Point was named and described by Otton (1955) from water 

well cuttings in St. Mary's County, Maryland. Subsurface sampling of 

what was thought to be the same formation in Calvert, Dorchester, and 

Somerset Counties yielded benthonic foraminifera; on the basis of 

their identification and correlation, Shifflett (1948) placed the 

Piney Point in the upper Eocene Jacksonian stage. More recently the 

name Piney Point has been used for late Eocene subsurface sediments in 

Delaware (Rasmussen.!!!!·• 1958; Sundstrom and Pickett, 1968) and New 

Jersey (Gill, 1962; Richards..!.!..!..!.•• 1962) and for a unit of Oligocene 

age in the New Jersey subsurface (Olsson .!! al., 1980). Brown et al. 

(1972) examined the ostracodes and foraminifera from the original type 

locality material from St. Mary's County, and all specimens were found 

to belong to species characteristic of the middle Eocene Claibornian 
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stage. A foraminiferan found during that examination, Aste:rigerina. 

texana (Stadnichenko), is an index species for Claibornian strata in 

both the Atlantic and Gulf Coastal Provinces. Brown .!.!. .!! . ( 1972) 

suggested that the name Piney Point he used only to designate units of 

Claibo:rnian age. 

Ward and Strickland (in press) have recorded the first discovery 

of the Piney Point Forma t:f.on in outcrop• a long the Pamunkey River in 

the Co.as tal Plain of Virginia. Figure l shows the posi ti.on of the 

Piney Point Formation in Virginia with respect to the stratigraphy of 

the southern Atlantic and Gulf Coastal Plains. Mollusc biostratigraphy 

{Ward, in ms.) places the Piney Point within the Claibornian stage to 

the top of the Cook Mountain Formation (middle middle Eocene) of the 

Gulf Coastal Plain. The oyster Cubltostrea selleformis (Conrad) is the 

key indicator species, as it is not observed above the Cook Mountain 

Formation (Stenzel, 1948) and is found throughout the Piney Poi.nt 

contributing greatly to its fossiliferous nature. Preliminary studies 

of the calcareous nannoplankton of the Piney Point found them to range 

through NPl6, the middle middle Eocene (J. DiMarzio, 1984, oral 

communication) • The dinoflagellate biostratigraphy also places the 

Piney Point in the middle middle Eocene, perhaps into a lower Gosport 

Formation equivalent (late middle Eocene) near the top of the unit 

(Edwards, 1982). P. Huddlestun {1984, oral communication) has found 

the planktonic foraminiferan Truneorotaloides rohri Bronnimann and 

Bermudez in the same samples yielding the ostracodes for this study, 
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and preliminarily places the Piney Point in the Pl3 zone, which is 

earliest late middle Eocene. 

In describing the Piney Point Formation along the Pamunkey River, 

Vard, in ms. suggests including it within the Pamunkey Group. The 

Pamunkey Group 1lOW consists of the Paleocene Aquia and early Eocene 

Nanjemoy Formations. It was originally described as the Pamunkey 

Formation by Darton (1891), citing Rogers (1884) who considered the 

exposures along the Pamunkey River the typical section. At that time 

the Pamunkey Formation consisted of the Aquia Creek. Stage and the 

Voodstock Stage. Clark and Martin ( 1901) gave the formation group 

status, and divided it into two formations, the Aquia and the Nanjemoy. 

In 1912, Clark and Miller included in the Nanjemoy localities 

containing younger beds from along the Pamunkey River, which are the 

same localities and beds now recognized as the Piney Point beds 

discussed herein. In that these beds were once included, albeit 

mistakenly, in the Pamunkey Group, and that they have now been shown to 

be lithologically distinct and part of a different formation, they have 

once again been included within the Pamunk.ey Group, with the section at 

Horseshoe (Locality 3 discussed herein) proposed as the Hypostratotype 

or Reference Section (Vard, in ms.). 



SAMPLE LOCALITIES AND SECTIONS 

Figure 2 shows the locations of the three outcrops sampled for 

this study. All can be located on the Manquin, VA 7.5' USGS quadrangle 

map. Figures 3 through 5 show the three sections of the Piney Point 

Formation measured and sampled for this study, w:f. th the stratigraphic 

position of each sample and the sample numbers indicated. 

Locality 1 is on the south bank of the Pamunkey River, 4.7 

kilometers downstream from the US Route 360 bridge. One sample, 

81LD28, was taken 3.0 meten above mean water level (figure 3}, just 

above the contact of the Woodstock Member of the Nanjemoy Fomation 

with the unconformably overlying Piney Point. I was unable to sample 

further up the slope because of overgrowth. Locality 2 is 3.5 

kilometers downstream .from Locality l, also on. the south bank of the 

Pamunkey River. One sample, 81LD29A, was taken here, 0.3 meters above 

mean water level (figure 4). Locality 3 is the best exposure of Piney 

Point. It lies in a broad horseshoe meander of the river near the town 

of Horseshoe 1 VA, 1. 6 kilometers downstream from Locality 2, and is 

on the east bank. Four samples were taken here. Measured from mean 

water level, they are 81LD29B at 0 • .3 metet's, 81LD30 at 2.0 meters, 

81LD31 at 4.0 meters, and 81LD32 at 6.0 meters (figure 5). An 

unconformity exists between the Piney Point and the overlying Old 

Church Formation (ward, in ms.), at 6.6 meters above water level. 

6 
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Figure 2. Study are.a showing sample localities. Close-up view of a 

pllrtion of the Manquin, VA 7.5' USGS quadrangle map. 
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LOCALITY 1 

SAHO ,. SAHDSTOHE 

COHCRETIOH LAYER 

SHELL BE!> 

CLAY / SHALE 

SAHO"I' - CLAY 

P lHEY POtHT FM. 

HAHJEtlO\' FM.; MOOOSTOCK f'!BR. 

.·.-···-·· •.-............. . ··'$-···-·· ·.-... -,·· CLAY 

CLAVEY - SAHD 

SHELLY - SAHD 

UHAVAtLABlE 

RIVER L£VEL 
UMCOMf'ORl'ttTY 

Locality • 
::.. ' 4.7 kilometers downstream of the US 360 bridge. 

One sample, 81LD28, taken here. 
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LOCALITY 2 

3 

2 

PIHEV POU-IT FM. 

1 

81Ll>29A • 

• 

Figure 4. Locality 2, 8.2 kilometers downstream from the US 360 

bridge. One sample, 81LD29A, taken het'e. Key to li tho logic symbols 

with figure 3. 
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Figure 5. Locality 3, 9.8 kilometers downstream from the US 360 

bridge. Four samples, 81LD29B, 81LD30, 81LD3l and 81LD32 ta.ken here. 

Key to lithologic symbols with figure 3. 



WASHING AND PICKING METHOD 

500 ml of each sample collected was processed. Clayey samples 

were dried in a laboratory oven for approximately 8 hours and then 

boiled in water mixed with about 40 ml of sodium carbonate for 4 hours. 

More arenaceous samples were soaked in water mixed with 40 ml sodium 

carbonate only. Samples were then washed through 30 and 240 mesh 

sieves and the 240 mesh fraction treated by soap floating (Howe, 1941) 

to separate calcareous particles from t~e quartz and glauconi te. If 

the sample was not highly arenaceous or glauconitic, or the sample was 

unusually micaceous, soap floating was not used because the technique 

would be ineffective. After d:ry:lng, the calca:reous 240 mesh f:raction 

was sepa:rated furthe; in small 60, 80, 100 and 120 mesh sieves on a 

Ro-Tap or manually, and were picked for 30o+ specimens. These were 

ar:ranged on 60-square faunal slides in preparation for identification. 

ll 



FAUNAL DESCRIPTION 

Forty-five specie$ are recognized in the six samples from the 

Piney Point Formation (see Systematic Paleontology, p. 21). Table l is 

a compilation of the occurrences and abundances of the species in each 

sample. Each individually occurring skeletal element; either a valve 

or a carapace, is counted as one specimen. Nearly all species range 

throughout the Piney Point, with the exception of those represented by 

less than ten specimens and Echinocythereis jacksonensis (Howe and 

Pyeatt), with a total of 17 specimens, found only in the upper three 

samples. 

The average number of specimens per sample is approximately 40, 

but this has a large standard deviation. Cyamocytheridea 

pineypointensis n. sp., the most abundant species, totaled 307 

specimens, while nTrachyleberis" johnsoni Pooser, Buntonia aff B. 

alabamensis (Howe and Pyeatt), and Loxoconcha undet. sp. 2 are 

represented by one specimen apiece. 

Twelve species recognized in the Piney Point samples have been 

described previously. Tab le 2 shows the ranges of these species, 

compiled from their ocurrence lists (see synonymy). Eleven species 

have affinities with previously described species. Eight additional 

species are considered distinct enough to be recognized as new species. 

The fourt~en remaining species are not represented by enough specimens 

12 
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Table 1. Occurrences and abundances of species in each sample 

SPECIES 

Cytherdl.a sp. 
Cytherelloidea aff. C. montgomeryensis 
Howe 
Bai rd ia sp. 
Bairdoppilata platycoa Howe 
Opimocythere martini (Murray & Hussey) 
Clithrocytheridea garretti (Howe & 
Chambers) 
Clithrocytheridea sp. 1 
Coco.ala grigsbyi (Howe & Chambers) 
Cocoa.la sp. 1 
Cyamocytheridea pineypointensis n. sp. 
Haplocytheridea montgomeryensis 
(Howe & Chambers) 
Haplocytheridea sp. ·1 
Phractocytheridea bambachi n. sp. 
Ouachitaia caldwellensis 
(Howe & Chambers) 
Cushmanidea alta (Blake) 
Cushmanidea gosportensis (Blake) 
Cushmanidea aff. C. serangodes Krutak 
Cusbmanidea sp. 1 
"Trachyleberis" johnsoni Pooser 
Acanthoeythereis cf. A. smithviltensis 
{Sutton & Williams} 
Ac tinocythereis pamunkeyensis n. sp. 
Actinocythereis cf. A. splendens 
(Sutton & Williams) 
Actinocythereis bensoni n. sp. 
Echinocythereis jacksonensis (Howe & 
Pyea t: t) 
Buntonia a.ff. B. subtriangularis 
(Sutton & Williams) 
Buntonia aff. B. alabamensis {Howe & 
Pyeatt) 
Buntonia sp. l 
Buntonia sp. 2 
Triginglymus longicostata (Blake) 
Triginglymus virginica n. sp. 
Triginglymus hazeli n. sp. 
Triginglymus horseshoensis n. sp. 
Triginglymus sp. l 
Triginglymus sp. 2 

SAMPLES 
28 29A 29B 30 31 32 TOTAL 

6 9 

0 3 
0 l 
1 l 
6 19 

12 23 
0 0 
2 0 
0 0 
94 40 

20 33 
6 3 
42 12 

7 15 
16 36 
3 14 
0 3 
4 0 
0 0 

25 43 
10 7 

28 6 
0 2 

0 0 

3 4 

0 0 
6 3 
l 0 
0 4 
3 9 
2 3 
1 0 
0 1 
0 0 

1 

l 
2 
16 
26 

17 
0 
15 
0 
49 

12 
0 
1 

25 
36 
17 
2 
1 
0 

48 
2 

10 
5 

0 

0 

0 
0 
1 
1 
9 
0 
2 
l 
1 

2 2 

0 0 
5 2 
8 21 
34 -13 

30 18 
l 4 
43 19 
0 6 
47 51 

10 11 
0 0 
1 3 

11 l3 
20 20 
11 8 
2 3 
l 3 
0 0 

46 16 
0 3 

6 8 
8 20 

7 l 

0 0 

l 0 
0 0 
1 0 
6 Q 
4 3 
0 2 
0 0 
l 3 
0 1 

l 

3 
0 
28 
9 

23 
2 
23 
0 
26 

7 
0 
4 

8 
44 
6 
2 
0 
l 

32 
0 

17 
t8 

9 

0 

0 
0 
0 
1 
7 
1 
2 
2 
2 

21 

7 
10 
75 
107 

123 
7 
102 
6 
307 

93 
9 
63 

79 
172 
59 
12 
9 
l 

210 
22 

75 
53 

17 

7 

1 
9 
3 
12 
35 
8 
5 
8 
4 
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Table 1. continued 

SPECIES SAMPLES 
28 29A 29B 30 31 32 TOTAL 

Ttiginglymus sp. 3 l 0 l 0 0 l 3 
Hermanites collei {Gooch) 10 9 6 0 18 13 56 
Hermani tes sp. l 3 5 3 4 3 0 18 
Herm.ani tes chapmani n. sp. 0 3 9 3 13 9 37 
Cytheretta aff. C. alexanderi Howe and 
Chambers 1 9 0 8 1 3 22 
Loxoconcha aff. L. concentrica Krutak 1 l 0 0 0 0 2 
Loxoconcha undet. sp. 1 l 1 0 0 0 0 2 
Loxoconcha undet. sp. 2 0 0 0 0 0 1 l 
Cytheropteron aff. c. variosum Martin l 0 0 0 1 0 2 
Cytheropteron aff. c. lanceolata Huff Q 1 0 1 0 0 2 
Paracypris aff. P. franquesi Howe & 
Chambers l 5 0 2 1 0 9 
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(at least 20) to be diagnosed because of lack of obviously distinct· 

characteristics, and are not considered new or previously described. 

Over 90% of all specimens recovered from the Piney Point are 

separate valves. Complete carapaces are rare. The valves are well 

preserved, showing hinge, muscle scar, external ornament, and radial 

pore canals clearly. Instars back to the A-3 are common. Samples 28, 

29A, 29B and 30 are very similar in preservation, which is excellent. 

Samples 31 and 32 are not as well preserved as the four below them, 

resulting in pi tt:lng in Cyamocytheridea pineypointensis and sometimes 

indistinguishable muscle scars or hinge characteristics. 



DISCUSSION 

The age of the Piney Point ostracode fauna is determined by lts 

correlation with the os tr a code h.unas of the southern Atlantic Coas ta 1 

Plain and the Gulf Coastal Plain. Studies have concentrated in Texas, 

Louisiana, Mississippi and Alabama, and it is to these faunas that the 

Piney Point fauna is most closely related. 

Table 2 is the range chart foT the previously described Piney 

Point ostracodes. The majority of species occurrences and ranges fall 

within the middle Claibornian (8 occurrences), late Claibornian ( 11 

occurrences), early Jacksonian (9 occurt'ences) and the middle 

Jacksonian (6 occurrences). Thus the age of the Piney Point Formation, 

based on the ostrac:ode fauna, is middle Claihornian to middle 

Jacksonian, or middle middle Eocene to middle late Eocene. The 

ostracode fauna of the Piney Point Formation is most like the fauna of 

the late middle Claibornian Gosport Forma tlon, which also is a mixture 

of middle Cldbornian to middle Jacksonian forms (Blake, 1950). P. 

Huddles tun (1984, oral communication) finds the plank tonic 

foraminiferal assemblage of the Gosport also a mixture of Claibornian 

and Jacksonian forms. Al though the Gosport Formation has been assigned 

to the late middle Claibornian exclusively, based on fossils and other 

evidence, it is not possible to re.strict the Piney Point to that age. 

In fact, the Piney Point Formation appears to be. time-transgressive, 

16 



17 

Table 2. Range chart of previously described species 

SPECIES SAJHNIAN CLAIBORN IAN JACKSONIAN 
E M L E M L E M L 

Sairdoppilata platycoa x x 
Opimocythere martini x x 
Clithrocytheridea garretti x x x x x 
Cocoaia grigsbyi x x x 
Haplocytheridea montgomeryensis x x x x 
Ouachitaia caldwellensis x x x x 
Cushmanidea alta x x 
Cushmanidea gosportensis x: x 
"Trachyleberis" johnsoni x 
Echinocythereis jacksonens is x x x x x 
Trig ing 1 ymus longicos ta. ta x x 
Hermanites collei x x x x x x x x 
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because early and middle Jacksonian forms are present in the samples 

obtained on the Virginia Coastal Plain, whereas a strictly Claibornian 

ostracode fauna is found in the water well material identified by Brown 

_!!al. (1972) from the type locality in St. Mary;s County, Maryland. 

The relatively high number of ostracode species (forty•five) found 

in the Piney Point and the moderate to high number of individals 

suggest that it was deposited under nomal marine conditions. The 

affinities of this ostracode fauna to those from the Gulf Coastal Plain 

support this idea as well. Environmentally, the two areas are quite 

similar, having a predominantly elastic sediment regime and subtropical 
. 

temperatures, based on the mollusc fauna (Ward, in ms.). Ward and 

Strickland (in press) believe that the Salisbury Embayment was open to 

the north and the Norfolk Arch cut off circulation to the south during 

the time of Piney Point deposition, creating a barrier to migration of 

tropical species. It apparently was not a barrier to the Gulf coastal 

species, since the ostracode fauna is closely related to the warm Gulf 

Coastal faunas. 

Glauconite, present throughout the Piney Point Formation, is 

indicative of slow sedimentation (Owens and Sohl, 1973). This agrees 

well with the preservation of the ostracodes. As mentioned previously, 

most ostracode specimens were recovered as valves, not complete 

carapaces. The predominance of valves over carapaces in a fossil 

assemblage has been correlated with slow sedimentation rates (Pokorny, 

1965; Oertli, 1972). The preservation of the individual valves is 
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excellent~ pointing to little transport, and probably quiet cond! tions 

as exist below wave-base. Asterigerina texana, the associated 

foraminiferan, prefers clear, warm waters {l?. Huddlestun., 1984 oral 

communication) , which also supports slow aedimen ta tion with little 

transport or abrasion. 

The ecology o.f the ostracode genera in the Piney Point suggests 

that deposition occurred in a shallow shelf, warm, open marine system. 

Some of the genera (e.g. Haelocytheridea and CU throcytheridea and its 

allies) are recognized as indicative of an intra.littoral or marginal 

marine environment, hut they and all the others (e.g. Hermanites, 

Buntonia, and Triginglzmus) are common in open marine waters as well 

(Van Morkhoven, 1962). This agrees with Ward (in ms.) for mollusc 

data. 



CONCLUSIONS 

Forty-five ostracode species are recognized from the Piney Point 

Formation which crops out along the Pamunkey B.iver on the Vi.rginia 

Coastal Plain. Twelve species had been described previously, eleven 

have affinities to previously described species, and eight are 

described as new. Through correlation of the previously described 

species in the Piney Point with oatracode faunas of the Gulf Coastal 

Plain, the age of the Piney Point Formation is middle Claibornian to 

middle Jacksonian, or middle middle Eocene to middle late Eocene. The 

ostracodes inhabited shallow, warm, open marine waters with slow 

sedimentation rates and limited reworking. The environment was similar 

to that in the Gulf Coastal Plain at that time, being a predominantly 

sub-tropical elastic regime. 
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SYSTEMATIC PALEONTOLOGY 

Phylum ARTHROPODA 

Class CRUSTACEA 

Subclass OSTRACODA Latreille, 1806 

Order PODOCOPIDA G.Y. Muller, 1894 

Suborder PLATYCOPA Sars, 1866 

Family CYTHERELLIDAE Sars, 1866 

Genus CYTHERELLA Jones, 1849 

Type species.--Cytherina ovata Roemer, 1840 

CYTHERELLA sp. 

Plate l, figures 1,2, 

DISCUSSION.--Twenty valves and one carapace of this form of 

eytherella ~ere recovered; they are found throughout the Piney Point. 

DIMENSIONS OF FIGURED SPECIM!NS.-·SEM 074, female carapace outer 

view, sample 81LD29A, length 0.33 mm, height 0.29 mm. S!M 034, male 

right valve inner view, sample 81LD29A, length 0.64 11111, height 0.36mm. 

genus CYTH!RELLOIDEA Alexander, 1929 

Type species.--Cythere (Cytherella) williamsoniana Jones, 1849 

21 



22 

CYTHERELLOIDEA aff. C. MONTGOMERYENSIS Howe, 1934 

Plate 1, figures 3,4 

DISCUSSION.--Seven valves of this form were found from samples 

29A, 29B and 32. Compared to.£• montgomeryensis from Creole Bluff, the 

lower Jackson at Montgomery, Louisiana, the males of C. aff. C. 

montgomeryensh have a more evenly rounded anterior rim and a lower 

posterodorsal angle. In the females, the posterior extensions of the 

longitudinal ribs broaden toward the posterior margin, whereas in C. 

montgomeiyensis they narrow. The anterior portion of the dorsalmost 

rib in.£• aff • .£• montgomeryensis does not expand rapidly after curving 

under the central depression, but remains a ridge into the anteromedian 

area. 

DIMENSIONS OF FIGURED SPECIMENS.-·SEM 063, female left valve outer 

view, sample 81LD32, length 0.68 mm, height 0.38 mm. SEM OJS, male 

right valve inner view., sample 81LD29A, length 0.54 mm, height 0.32 mm. 

Suborder PODOCOPA Sara, 1866 

Superfamily BAIRDIACEA Sars, 1888 

Family BAIRDIIDAE Sars, 1888 

Genus BAIRDIA M'Coy, 1844 

Type species.--Bairdia curtus M'Coy, 1844 



BAIRD!A sp. 

Plate 1, figures S,6 

DISCUSSION.-·Ten valves of Bairdia sp. were recovered from samples 

29A, 29B, 30 and 31. !n material from the Gosport Formation, a single 

broken valve of a Ba:trdia very similar to Bairdia sp. was found. It 

has the same shape, deep indentation in the vent-ral margin, and the 

surface is papillate. The ostracode Bairdia gosportensi.s described 

from the Gosport Formation by Blake (1950) is similar, but in 

photograph is a different shape and is not papillate. 

DIMENSIONS OF FIGURED SPECIMENS.--SEM 064, female left valve outer 

view~ sample 81LD30 1 length 0.59 mm, height 0.38 m:m. SEM 043, male 

right valve inner view, sample 8tLD3l, length 0.55 lllt!l, height 0.33 mm. 

Genus BAIRDOPPILATA Coryell, Sample and Jennings, 1935 

Type species.--Bairdo~pilata martyni Coryell, Sample and Jennings, 1935 

BAIRDOPP!LATA PLATYCOA Howe, 1963 

Plate 2, figures 1,2 

Bdrdia oviformis Stadnichenko (not Speyer, 1863), 1927, p. 234, pl. 

3it 1 figs. 1-3. 

Bairdoppilata 2latycoa Howe, 1963, p. 13, 14, pl. 11 figs. 1-5. 
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DIAGNOSIS.--Flange groove of anteroventral and posteroventral 

margins of right valve unusually broad. 

DESCR!PTION.--Carapace is large and subtrapezoidal. Dorsal margin 

of the right valve is flattened into three segments> the hingellne in 

the center which slopes posteriorlyt the anterodorsal making a gentle 

angle with it at the anterior cardinal angle, and the posterodorsal, 

also making a gentle angle with the hingeline at the posterior cardinal 

angle. In the left valve, the segments are far less distinct, making 

the dorsal margin appear subevenly rounded. Ventra !. margin of both 

valves is convex, with a deep concavity developed just anterior to the 

middle. This is evident only in an interior view. The anterior margin 

ls broadly and evenly rounded. Posterior margin is na:trowly angled. 

more so in the right than left valve. 

slightly convex, while the extreme 

The posteroventral margin is 

posterior section of the 

posterodorsal margin is slightly concave. They join at a narrow angle 

at the central posterior. Surface of the valves is smooth with 

numerous norm.a 1 pores. On the inside, valves are relatively deep. A 

pronounced flange groove exists a.long the anteroventral and 

posteroventral margins, which is quite wide in this species. Muscle 

scar pattern consists of a subcireular cluster of eight subeircular 

ad due tor scars. Hingement is adont w:! th two regions of auxilliary 

teeth and grooves, one along the extreme anterodorsal and one along the 

extreme posterodorsal margins of each valve. 
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DIMENSIONS OF FIGURED SPECIMENS.~~SEM 041, fem.ale left valve outer 

view, sample 81LD31, length 0.91 mm, height 0.56 mm. SEM 008, male 

right valve inner view, sample 81LD30, length 1.14 mm, height 0.62 mm. 

OCCURRENCE.-•Yegua Fonnation of eastern Texas (Stadnichenko, 

1927); Cook Mountain Formation of Louisiana, and Stone City Member of 

the Cook Mountain Formation of Texas (8owe, R.C., 1963). Age: middle 

to late Claibornian. 

REMARKS.--! have compared Piney Point material to_!: platycoa 

from the Stone City Member of the Cook Moun ta in Fonna ti on of Texas. 

The Piney Point specimens are slightly larger, but have all the 

characteristics of !· platycoa. 

Superfamily CYTHERACEA Baird, 1850 

Family BRACHYCYTHERIDAE 

Subfamily BRACHYCYTHERINAE Puri, 1953 

Tribe BRACRYCYTHERINI Puri, 1953 

Genus OPIMOCYTHERE Hazel, 1968 

Type species.--oeimocythere browni Hazel, 1968 

OP!MOCYTHERE MARTINI (Murray and Hussey), 1942 

Plate 2, figures 3,4 
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Brachycythere martini Murray and Hussey, 1942, p. 177, pl. 28 1 figs. 

6,10, text fig. 2, figs, 4,8,9,10; Stephenson; 1946, p. 333, pl. 

44, fig. 21; pl. 45, Hg. 24; Blake, 1950, p. 177, pl. 30, figs. 

28, 29; Howe, R.C., 1963, p. 16, pl. l, figs. 10, 11. 

DIAGNOSIS.-*Carapace is ovate, tumid and large, the ventromedi.an 

portion being a.late. Coarse, very shallow reticulations cover the 

inflated central region. 

DESCRIPTION.-·Carapaee is tumid, ovate and large. Dorsal margin 

is gently curved, the highest point just anterior of central mid-dorsal 

and corresponding to the anterior cardinal angle. Ventral margin is 

sinucn.1s, partly obscured by the ala in lateral view. Anterior margin 

is a continuous curve, tending toward the parabolic. Seve-ral marginal 

denticulations project from the anteroventral margin. Posterior margin 

is blunted at its extreme. A flattened section connects the extreme 

end to the dorsum at the poe terior ca rdi na 1 angle. Three spines, the 

extreme ventral being the most robustt project from the extreme 

posterior in well preserved specimens. Surface of the valves is 

coarsely and very shallowly reticulate on the inflated portions. An 

ala with strengthening ridge projects from the ventromedian region and 

a spine pro Jee ts from the posterior end of this ridge, On the inside J 

valves are deep. A pronounced selvage runs from anterior through 

venter to the midposterior. Flange also present from anterior through 

venter to posterior. Wide marginal areas are present in the anterior 

and posterior, narrowing toward the hinge areas and through the extreme 
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venter. Radial pore canals are numerous, straight, and unbranching. 

Muscle scars consist of a j·shaped frontal scar anterior to six 

adductor scars, the ventral two longitudinally adpressed, the middle 

two and dorsal two vertically paired. Hingement is amphidont. 

Anterior hinge element of left valve is mul t:Uobate with an anterior 

step, the median bar is erenulate, and the posterior element is 

elongate and multilobate. The left valve has a lobed anterior tooth. 

DIMENSIONS OF FIGURED SPECIMENS.~-SEM 038, female left valve outer 

view, sample SltD29A, length O. 79 mm, height 0.44 mm. SEM 038, male 

right valve inner view, sample 81LD29A, length 0.79 mm, height 0.37 mm. 

OCCURRENCE.·-Cook Mountain Formation at Saline Bayou, Louisiana; 

Weches and Cook Mountain Formations of Texas. Cane River Formation of 

Louisiana and Mc Bean Formation of Georgia (Murray and Hussey, 1942); 

Gosport Formation at Little Stave Creek, Alabama (Blake, 1950). Age: 

middle to late Claibornian. 

REMAlU<S.--Hazel (1968, p. 116) included a. martini within the 

concept of the new genus Opimocythere. I have compared Piney Point 

specimens with specimens from the Cook Mountain Formation at Saline 

Bayou (the type locality) and the Gospo·rt Fomation at Little Stave 

Creek, Alabama. The figured specimens are slightly smaller than those 

figured in Murray and Hussey, Stephenson, Blake, and Howe, but I have 

other specimens from the Piney Point which are of comparable size. 
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Family CYTHERIDEIDAE Sars, 1925 

Subfamily CYTHERIOEINAE Sars 1 1925 

Genus CLITHROCYTHERIDEA Stephenson, 1936 

Type speeies.-·Cytheridea garretti Howe and Chambers, 1935 

CLITHROCYTHERIDEA GARRETT! {Howe and Chambers), 1935 

Plate 2, figures 5~6 

Cytheddea(?) prretti Howe and Chamberst 1935, p. 14, pl. l, figs. 

4,5, pl. 2, figs. U,12, pl. 6, figs. 10,11; Vernon, 1942, p. 44. 

Cytheridea ( Cli throeytheddea} garret ti (Howe and Chambers). 

Stephenson, 1936, p. 702, pl. 94, figs. 5,6,10, text figs. 

11,o,p; Stephenson, 1942, p. 110, pl. 18, fig. L 

Cttheridea (Cldthroex;theridea) sanetti (Howe and Chambers). Monsout, 

1937, p. 89. 

Cytheridea (Haplocxtheddea) gs.net ti (Howe and Chambers). Shimer and 

Schrock, 1944, p. 689, pl. 290, figs. 15-17. 

Clithroeytheddea ganetti (Howe and Chambers). Stephenson; 1944, p. 

449, pl. 76, figs.l; Blake, 1950, p. 175, pl. 29, figs. 9·11; 

Pooser, 1965t p. 39, pl. 8, figs. 8·11; Huff, 1970, p4 93, pl. 

6, figs. J-6; Howe, 1971, pl. 352, pl. 1, figs. 1·2. 

Claithrocztheridea garratti (Howe and Chambers). Wilbert, 1953, p • 

125. 
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Cld throcztheridea ( Cytheddea) sarretti (Howe and Chambers). Grekoff, 

1956, P• 44, pl. 1, figs. 127-129. 

DIAGNOSIS. - .. surface of the valves is covered with coarse pi ts 

tending to align parallel to the valve margins. 

DESCRIPTION.--Cara.pace i.s aubtrapezoidal, elongate 1 and heavy. 

Dorsal margin is unevenly convex, with slight anterior cardinal angle. 

Ventral margin is very slightly concave, with point of deepest 

concavity at midventral. Anterior margin is unevenly rounded, being 

more produced in the anteroventral. Posterior margin is subangulart 

coming to a narrow curve at the extreme po.sterovent:rat. Surface 0£ the 

valves is covered with coarse pi ts, which tend to align parallel to the 

margins. On the inside, marginal areas moderately wide with numerous 

straight radial pore canals. Muscle sear pattern consists of four 

vertically arranged adductor scars with a U*shaped frontal scar 

anterior to the topmost adductor scar and"a mandibular scar anterior to 

the lowermost adductor scar. Hingement is antimerodont. 

DIMENSIONS OF FIGURED SPEC!MENS.~-SEM 047, female left vahe outer 

view, sample SlLD.30, length O. 71 mm, height 0.42 mm. SEM 047, male 

right valve inner view, sample 81LD28, length 0.68 mm, height 0.33 mm. 

OCCURRENCE.- .. cocoa Sand of Alabama (Howe and Chambers, 1935); 

Ocala Limes tone of Florida {Vernon, 1942); bas.al Jackson on Shu bu ta 

Creek, Mississippi (Stephenson, 1936); Gosport Formation of Alabama 

(Blake, 1950); Warley Hill Member of the Santee Limestone, South 
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Carolina (Pooser, 1965); Moodys .Branch and Yazoo Formations, 

Mississippi {Huff, 1970); Reklaw Formation of Texas (Stephenson, 1944); 

Lisbon Formation of Alabama (Stephenson, 1942). Age: early 

Claibornian to middle Jacksonian. 

REMARKS.--I have compared Piney Point specimens to ..£: ganetti 

from the Ocala Limestone and the Gosport Formation. The Piney Point 

specimens are slightly smaller but have the shape• ornamentation, and 

massiveness of the carapace. Stephenson (1942, 1944) remarked that 

specimens of c. garretti in the Lisbon Formation and Reklaw Formation 

are smaller but otherwise identical to those in the Jackson. Allowing 

for ecophenotypic variation, these are reasonable representatives of C. 

garretti. 

CLITHROCYTHERIDEA sp. l 

Plate 3, figures 1,2 

D!SCUSS!ON.--Sh: v.alves and one carapace of CHthl.'oczthe:ddea sp. 

1 were recovered from samples 30, 31 and 32. The hinge, w-Hh two 

elevated, notched dental areas connected by a crenulate i.rroove, the 

strongly pitted surface, and the subpyriform to suhtrapezoidal shap.a 

allies this species to the genus Cli throcrthe:ddea. There were not 

enough specimens recovered from the samples to warrant describing this 

species as new. 
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DIMENSIONS OF FIGURED SPEC!MENS.·-SEM 071, female left valve outer 

viewt sample 81LD30, length 0.60 mm, height 0.34 mm. SEM 072, male 

tight valve inner view, sample 81LD3l, length 0.58 mm, height 0.25 mm. 

Genus COCOAIA Howe, 1971 

Type species.~-Cytheridea grigsbyi Howe and Chambers, 1935 

COCOAIA GRIGSBY! (Howe and Chambers), 1935 

Plate 3, figures 3,4 

Cytheridea grigsbyi Howe and Chambers, 1935, p. 15, pl. 1, figs. 2,3, 

pl. 2, figs. 3,10,17,18, pl. 4, fig. l; Garrett, 1936, p. 786; 

Ven;.on, 1942, p. 43. 

Cytheride! (Cleitnrocytheridea) grigsbyi (Howe and Chambers). Monsour. 

1937, p. 89. 

Cytheridea {Clithocytherides)? gri&sbyi (Howe and Chambers). 

1946, p. 80, pl. 7, fig. 15. 

Bold~ 

Clithrocytheddea gdgsbyi (Howe and Chamben). Blake, 1950, p. 175, 

pl. 29, figs. 13-15; Huff, 1970, p. 96, pl. 6, figs. 9, 10, pl. 

1, fig. L 

Cleithrocytheridea ~ri1sbyi (Howe and Chambers). 

125. 

Wilbert, 1953, P• 
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Cocoda idgsbyi (Howe and Chambers). Howe, 1971, p. 353, pl. 1, fig. 

5. 

DIAGNOSIS .--Surface of the valve is covered by deep normal pores 

and very shallow, small pits which imprint a lacy, delicate pattern on 

the surface. 

DESCRIPTION.--carapace is pyriform, tumid and heavy. Dorsal margin. 

is evenly arched, the highest point being the anterior cardinal angle, 

just anterior of the middle. Ventral margin is very slightly concave 1 

the deepest inflection occurring directly below the anterior cardinal 

angle. Anterior margin is unevenly rounded, the anteroventral margin 

being the most produced. Posterior margin is more narrowly rounded 

than the anterior, being most produced in the posteroventral. Surface 

of the valves is covered by deep normal pores and very shallow, small 

pits which imprint a lacy, delicate pattern on the surface. On the 

:inside, valves are deep. Edges are thickened and radial pore canals 

are few. Marginal areas are fairly broad. Muscle scar pattern 

consists of a vertical row of four adductors with a u-shaped frontal 

scar anterior to the dorsalmost adductor and a mandibular scar below 

the antennal seat' ventral to the extreme ventral adductor. l:fingement 

:is a.ntimerodont. 

DIMENSIONS OF F!GURED SPECIMENS.--SEM 061, female left valve outer 

view, sample 81LD30, length 0. 76 mm~ height 0.46 mm. SEM 061, male 

right valve inner vi,ew, sample 81LD30, length 0.81 mm, height 0.40 mm. 
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OCCURRENCE.--Jackson Eocene of Louisiana and Mississippi {Howe and 

Chambers, 1935); Ocala Limestone of Florida (Vernon, 1942); Eocene of 

Cuba (Bold, 1946); Gosport Formation of Alabama (Blake, 1950); Moodys 

Branch and Yazoo Formations of Mississippi (Huff, 1970); Jackson of 

Arkansas (Wilbert, 1953); Ocala Limestone of Alab'ama (Garrett, 1936). 

Age: late Claibornian to middle Jacksonian. 

REMARKS.--! compared Piney Point specimens to those from the Ocala 

Limestone of Alabama and found them to be identical. 

COCOA IA sp. l 

Plate 3, figures 5,6 

D!SCUSSION.--Six valves, all from sample 31, were recovered from 

the Piney Point. The hinge, shape, and especially the lacy pattern on 

the surface distinguish this species as a Cocoaia.. It is different 

from..£· grigsb>:i in size, being slightly smaller, in shape, being more 

elongate, and in the lacy pattern, which is more pronounced, producing 

low ridges visible on low power magnification. There have not been 

en.ough specimens of Cocoaia sp. l recovered from these samples l:o 

warrant describing it as new. 

DIMENSIONS OF FIGURED SPECIMENS .--SEM 072, female left valve outer 

view, sample 8lLD31, length 0.59 mm, height 0.33 mm. SEM 072, male 

right valve inner view, sample 81LD31, length 0.67 mm, height 0.33 mm. 
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Genus CYAMOCYTHERIDEA Oertli• 1956 

Type sped.u.--Bairdia eunctatella Bosquet, 1852 

CYAMOCYTHERIDEA i?INEYPOINTENS!S n. sp. 

Plate 4. figures 1,2 

DIAGNOSIS.-~Carapace is subova.te and heavy. 

ho lome rod on t. Ante roven t:ra l margin shoWts four 

crenulaUons making the margin appear c:d.mped. 

Hinge 

to Hve 

strong 

broad 

DESCRIPT!ON.--Carapace is subovate, tumid and heavy. Dorsal marsin 

is subevenly rounded, the highest point being the anterior cardinal 

angle which is slightly anterior of midcarapace. Ventral margin is 

straight to slightly concave. The outline appears convex in lateral 

view. Anterior margin is slightly produced in the anteroventral, often 

showing four to five crenulations along the anteroventral. Posterior 

margin is evenly and more na.rrowly rounded than the anterior. Surface 

of the valves is smooth. Well-preserved specimens show many small 

normal pores, but weathered specimens show widened and more noticeable 

norm.al pores. On the i'nside, valves are deep, reflecting the tumid:.l.ty. 

Broad marginal areas exist through the anterior; ventral and posterior. 

The anterior has a noticeable vestibule. Radial pore canals are many 

and varied. Muscle scar pattern consists of a vertical row of four 

subovate, well-spaced adductor scars, u~shaped frontal scar anterior to 

the adductor scars, and an elongate mandibular scar ventral to the 
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antennal scar. Hingement is strong holomerodont. 

COMPARISONS.--! have compared Piney Point specimens to specimens 

of C:t:amoc;ctheridea hussezi (Stephenson, 1942) from the Cook Mountain 

Formation, C. chambers! (Stephenson, 1937) from the Moodys Branch 

Formation, and .£· hadleyi (Stephenson, 1937) from the Moodys Branch 

Formation. C. hadlez:i has very noticeable pitting in even the beat 

preserved specimens, while .£• pineypointensis shows pitting only in 

those which have been weathered. Both.£• husseyi and.£· chamhersi are 

close to C. pineypointensis~ but the shape and the anteroventral 

crenulations make.£• pineypointensis distinctive and different. 

DIMENSIONS OF FIGURED SPECIMENS.--SEM 001, female left valve outer 

view, sample 811D29A) length O. 58 mm, height 0.35 mm. SEM 001, male 

right valve inner view, sample 81LD29A. length 0.57 mmi height 0.29 mm. 

OCCURRENCE.••Found in all samples collected from the Piney Point 

Formation. 

ABUNDANCE.--Very abundant in all samples. A total of 307 

specimens were recovered. It is the most abundant ostracode found in 

the Piney Point Formation. 

Genus HAPLOCYTHERIDEA Stephenson, 1936 

Type species.·-Cytheridea montgomeryensis Howe and Chambers, 1935 
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HAPLOC'lTHERIDEA MONTGOMERYENSIS (Howe and Chambers), 1935 

Plate 4, figures 3,4 

Czthet'idea montgomeryends Howe and Chambet"s, 1935, p. 17, pl. 1, fig. 

1, pl. 2, figs. 1·3,7,9, pl. 6, figs. 17,18; Garrett, 1936, p. 

786; Bergquist, 1942, p. 106; Vernon, 1942, p. 44. 

Cytheridea (Haplocytheridea) montgomerY'.ensls {Howe and Chambers). 

Stephenson, 1936, p. 700, pl. 94, figs. 3,4,9t text figs. 

1,g,h,j,k; Monsour, 1937, p. 89; Stephenson, 1937, p. 153; 

Stephenson, 1942, p. 109, pl. 18, figs. 17, 18; Brown, 1958, p. 

57' pl. 5, fig. 4. 

Haplocytheddea montgomeryends (Howe and Chambers). Stephenson, 1946, 

p. 322, pl. 42, fig. 29; BlakeJ 1950, p. 176, pl. 29, fig. 16; 

Swain, 1951, p. 20, pl. 1, fig. 18, pl. 2t figs. l-4;. K.rutak, 

1961, p. 779, pl. 91, Hg. 7; Howe, R.C., 1963, p. 23, pl. 2, 

figs. 6•9; Deboo, 1965, pl. 13, fig. 1; Pooser, 1965, p. 41, pl. 

5, fig. 10, pl. 6, figs. 1~4; Huff~ 1970, p. 102-104, pl. 8, 

figs. 5-8. 

DIAGNOSIS.-·Surface of the valve is crossed vertically by several 

rows of moderate sized pits from the posterontedian to anteromedian 

regions. Between the pi ts are smooth rounded ridges. Denticles are 

present along the posteroventral and anteroventral margin. 

DESCRIPTION.--Carapace is tumid and subpyriform. Dorsal margin is 

broadly convex, having the slight anterior cardinal angle just anterior 
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of mid·dorsal and the posterior cardinal angle about half~way between 

mid-dorsal and the extreme posterior. Ventral margin is convex from 

the anterior through the mid~ventral, where there is a concavity, and 

continues straight to the posteroventral. Anterior margin is evenly 

rounded, with as many as 9 spines projecting from the mid-anterior and 

anteroventral margin. Posterior margin is acutely pointed, with one 

spine projecting from the extreme posterior. In well preserved 

specimens a few small spines project from the extreme posteroventral 

margin. Surface of the valves is crossed vertically by several rows of 

moderate sized pi ts from the pos teromedian to anteromedian regions. 

Between the pits are smooth rounded ridges becoming beaded toward the 

anterior. , The third ridge anterior of mid~carapace splits into two 

ridges at center valve and continues to the ventral margin as two 

ridges. Normal pores are numerous. On the inside marginal areas are 

mode'rately wide, with several straight radial pore canals. Muscle scar 

pattern consists of four vertically arranged adductors with a v-shaped 

divided frontal scar anterior to the uppermost adductor and an elongate 

mandibular scar ventral to the frontal scar and below the lowermost 

adductor scar. Hingement is holomerodont. 
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DIMENSIONS OF FIGURED SPECIMENS.--SEM 010 1 female left valve outer 

view, sample 81LD28, length O. 72 mm, height 0.46 mm. SEM 010, male 

right valve inner view, sample 81LD2.8, length 0.72 mm, height 0.44 mm. 

OCCURRENCE.-·Basal Jackson of Louisiana (Howe and Chambers, 1935); 

Ocala Limestone at Creole Bluff, Alabama (Garrett, 1936); Yazoo 

Formation in Scott County, Mississippi (Bergquist, 1942); Ocala 

Limestone of Florida (Vernon, 1942); basal Jackson Eocene on Shubuta 

Creek, Clarke County, Mississippi (Stephenson, 1936); Moodys Branch 

and Yazoo Formations of Mississippi (Monsour, 1937); lower and middle 

Jackson localities of Mississippi (Stephenson, 1937); Lisbon Formation 

from Claiborne Bluff, Alabama (Stephenson, 1942); Castle Hayne 

Formation, North Carolina (Brown., 1958); Weches Formation, Smithvillet 

Texas (Stephenson, 1946); Gosport Formation at Little Stave Creek and 

Claiborne Bluff, Alabama (Blake, 1950); subsurface lower and middle 

Eocene of North Carolina (Swain, 1951); Cocoa Sand, Alabama (Krutak, 

1961); Saline Bayou Member of Cook Mountain Forma tion 1 Louisiana 

{Howe, R.C., 1963); Yazoo Formation of Alabama (Deboo, 1965); Warley 

Hill Member of the San tee Limes tone and Cooper Formation of Sou th 

Carolina (Pooser, 1965); Moodys Branch and Ya200 Formations of 

Mississippi (Huff, 1970). Age: middle Claibornian to middle 

Jacksonian. 

REMARKS.-·! have compared Piney Point specimens with H. 

montgomeryensis from the Gosport Formation, Cook Mountain Formation, 
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Moodys Branch Formation and Creole Bluff, the type locality. There is 

a slight difference in the position of the posterior cardinal angle, 

being more anterior in the Piney Point specimens than in those from 

Creole Bluff. But there is considerable variation in this feature, 

with specimens from the Gosport Formation nearly identical to those 

from the Piney Point. 

HAPLOCYTHERIDEA sp. l 

Plate 4, figures S,6 

DISCUSSION.--Ouly seven specimens, all valves, were recovered from 

the Piney Point, occurring in samples 28 and 29A. Haplocytheridea sp. 

l differs from other members of the genus in the ornament on the 

valves, consisting of vertical rows of large circular pits, maintaining 

this pattern except in the extreme dorsal and ventral, and over the 

muscle scar. Posterior and anterior regions have vertical rows of 

papillae on the ridges formed between the rows of pits. Short spines 

project from the anterior to anteroventral and posteroventral margins. 

There were not enough specimens recovered from the samples to warrant 

its description as a new species. 

DIMENSIONS OF FIGURED SPECIMENS.•-SEM 042, female left valve oute1:' 

view, sample 81LD29, length 0.67 mm, height 0.44 mm. SEM 042, male 

right valve inner view, sample 81LD28, length 0.67 mm, height 0.35 mm. 
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Gent,ts PHRACTOCYTHERIDEA (Sutton and Williams, 1939) 

Type spedes.--Cytheddea (Phractocytheridea) compressa 

Sutton and W'illiamst 1939 

PHRACTOCYTHER!DEA BAMBACHI n. sp. 

Plate St figures 1i2 

ETYMOLOGY. -~Named in honor of Dr. Richard K. Bambach, Virginia 

Polytechnic Institute and State University. 

DIAGNOSIS.•·Carapace is mildly subpydmidal. Surface of the valve 

is covered with pi ts arranged in vertical rows, between which are 

Slllooth rounded vertical ridges. 

DESCRIPTION. ·-Carapace. is mildly subpyrimidal in outline. Dorsal 

margin is straight along the hinge and curves gently into the anterior 

and posterior with a moderate anterior cardin~l angle. Ventral margin 

is slightly concave at approximately mid-ventral. Anterior margin is 

broadly rounded. Several short spines may project along the 

anteroventral portion. Posterior margin is more narrowly but uniformly 

rounded. Posterior cardinal angle not pronounced, but intersection of 

ventral with posterior margin is slightly angled, often with a short 

spine. Posterior is narrower in the right valve than the left. 

Surface of the valves is covered with pi ts arranged in vertical rows, 

between which are smooth rounded vertical ridges. Normal pores are 

numerous. The posterovent:ral area is papillate. On the inside i valves 
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are deep, with marginal areas showi.ng numerous radial pore canals. 

Muscle scar pattern consists of an adpre.ssed vertical row of four 

adductor scars. An elongate frontal scar suhparallel to the row of 

adduetors lies to the anterior of the two uppermost adductors. while an 

elongate mandibular scar lies in line with the frontal scar below the 

lowermost adductor scar. Hingem.ent is holomerodont. 

COMPARISONS.··Phractocz:theddea bambachi differs from 

Haplocytheridea vea tchi {Howe and Garrett) in being more pyrimidal in 

shape. H. veatehi is alma.st rectangular, due to a low anterior 

cardinal angle. P. bambachi was also compared to Crtheddea 

(Haelocytheridea) lisbonensis Stephenson, which has a narrower and more 

elongate posterior, making its shape more pyrimidal. '!hey also differ 

in size, P. bambachi being the larger. Type specimens were used for 

the comparisons. 

Haze 1 ( l %.8 and 1984, writ ten communication) has pointed out the 

affinities of both H. Yeatchi and£• (H.) lisbonensis and these Piney 

Point specimens to the genus Phractocrtheridea. The genus is 

suhrec tangular, has numerous vertical furrows separated by ridges, a 

concavity in the ven tra. l margin anterior to the middle, and a shelf 

forming the lower side of the anterior hinge socket in the left valve. 

The Piney Point species possesses all these characteristics, and is 

placed in the genus Pbractocytheddea. 

DIMENSIONS OF FIGURED SPECIMENS.--SEM 011, female left valve outer 

view, sample 81LD28, length 0.70 mm, height 0.40 mm. SEM 011, male 
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right valve inner view, sample 81LD28, length O. 75 mm, height 0.39 mm. 

OCCURRENCE.··Phractocytheridea bambachi occurs in all samples 

collected for this study of the Piney Point. 

ABUNDANCE.-·Slxty-three specimens were recovered. 

Genus OUACHITAIA Howet 1971 

Type species.--crtheridea(?) caldwellensis (Howe and Chambers, 1935) 

OUACHITAIA CALDWELLENSIS (Howe and Chambers)t 1935 

Plate 5~ figures 3,4 

Cytheridea(?) caldwellensh Howe and Chambers, 19351 p. ll, pl. 11 

fig. 7, pl. 2, figs. 4·6; Vernon, 1942, p. 44. 

Cytheridea caldwellensis (Howe and Chambers). Garrett, 1936, p. 786. 

Cytheridea (Cleithrocytheridea) caldwellensis (Howe and Chambers). 

Monsour~ 1937, p. 89, 93. 

Cytheridea (Clithroeytheridea) caldwellensis (Howe and Chambers). 

Stephenson, 1937 1 p. 154, pl. 26, fig. 13; Brown, 1958, p. 59. 

pl. 5, fig. 16. 

Clithrocytheridea caldwellensis (Howe and Chambers). · Stephenson. 

1946, p. 327, pl. 42, fig. 13; Blake, 1950, p. 175, pl. 29, fig. 

12; Swain, 1951, p. 24, pl. 2, fig. 28; K:rutak, 1961, p. 777, 

pl. 92, fig. 3; Deboo, 1965, pl. 13, Hg. 6; Huff 1 1970, p. 95, 

pl. 6, figs. 1 ,B. 
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Ouachitaia caldwellensis (Howe and Chambers). Howe, 1971, p. 352, pl. 

l, figs, 3,4. 

DIAGNOSIS.--Surface of the valve is highly sculpted with anterior 

rim, two broad, rounded longitudinal ridges, a muscle scar node, and a 

node in the dorsal posteromedian. Coarse pits cover the carapace. 

DESCRIPTION.••Carapace is subtrapezoidal. Dorsal margin 

convex, having a slight concavity at mid-dorsal between the cardinal 

angles. Ventral margin is slightly concave. Anterior margin is 

rounded, being most produced in the anteroventral region. Posterior 

margin is nearly straight from the posterior cardinal angle to the 

posteroventral margin where it is acutely angled and joins the ventral 

margin. Surface of the valves is highly sculpted. There is an 

anterior rim, and two broad, rounded ridges extend longitudinally 

across the ventromedian and mid-dorsal. The muscle scar node in the 

anteromedian is a prominent positive feature as is a node in the ~orsal 

posteromedian. Deep coarse pits cover the carapace. On the inside, 

valves have moderately broad marginal areas through the anterior, 

ventral and posterior. Muscle scar pattern consists of a vertical row 

of four ovate adductor scars, with a u-shaped frontal scar anterior to 

the extreme dorsal adductor scar and an elongate mandibular scar below 

the antenna! scar and ventral to the extreme ventral adductor. 

Hingement is antimerodont. 

DIMENSIONS OF FIGURED SPECIMENS.··SEM 002, female left valve outer 

view, sample 81LD28, length 0 • .52 mm, height 0.30 ma. SEM 002, male 
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right valve inner view, sample 81LD30, length 0.67 mm, height 0.31 mm. 

OCCURRENCE.--Basal Jackson on the Ouachita River, C&ldwell 

Parrish, Louisiana (Howe and Chambers, 1935); Ocala Limestone of 

Florida (Vernon, 1942); Ocala Limestone, Claiborne Bluff, Alabama 

(Garrett, 1936); Moodys Branch and Yazoo Formations,, Mississippi 

(Monsour, 1937 and Huff, 1970); Moodys Branch Formation of Mississippi 

(Stephenson, 1937); Castle Hayne Formation, North Carolina (Brown, 

1958); Weches Formation at Smithville, Texas (Stephenson, 1946); 

Gosport Formation at Little Stave Creek, Alabama (Blake, 1950); 

subsurface middle Eocene of North Carolina (Swain, 1951); Cocoa Sand 

·of Alabama (Krutak, 1961); Pachuta Marl of Alabama (Deboo, 1965). 

Age: middle Claibornian to middle Jacksonian. 

REMARKS.--! have compared Piney Point material to £• caldwellensis 

from the Moodys Branch Formation and the Ocala Limes tone. They are 

identical. 

Family CUSHMANIDEIDAE Puri, 1973 

Genus CUSHMANIDEA Blake, 1933 

Type species.--Cytheridea seminuda Cushman, 1906 

CUSHMANIDEA ALTA (Blake), 1950 

Plate S, figures 5,6 

Cytherideis .!.!!!. Blake, 1950, p. 180, pl. 29, figs. 22,23. 
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Cushmanidea ~ (Blake). Huff, 1970, p. 111, pl. 10, figs. 6-8. 

DIAGNOSIS. ··Carapace is subt:rapezoidal, elongate and large. 

Surface of the valve is smootht with a moderate number of normal pores. 

There are several undulations in the anteroventral region paralleling 

the anteroventral margin, and the normal pores in this area are aligned 

in the troughs. 

DESCRIPTION.-·Carapace is subtrapezoidalt elongate and large. 

Dorsal margin is broadly and subevenly rounded. A slight angle ilS 

produced at the posterior cardinal angle. Ventral margin is broadly 

concave. Anterior margin is subequally rounded, being produced along 

the anteroventral margin. The mid•anterior through anteroventral 

marginal regions are crenulate. 

rounded than the anterior margin. 

Posterior margin is more narrowly 

Surface of the valves is smooth, 

with a moderate nul!lber of normal pores. There are several undulations 

in the anteroventral region paralleling the anteroventral margin; the 

normal pores in this area are aligned in the troughs. On the inside, 

valves have a moderately broad anterior marginal area. Radial pore 

canals are few and straight. Muscle scar pattern consists of a curved 

subvertical row of four subovate adductor scars. A u•shaped front.al 

scar is anterior to the extreme dorsal adductor scar, with a subovate 

mandibular scar ventral to it. Hingement is lophodont. 

DIMENSIONS OF FIGURED SPECIMENS.--SEM 005, female left valve outer 

view, sample 81LD32, length 0. 71 mm, height 0.33 mm. SEM 039, male 

right valve inner view, sample 81LD29B, length 0. 77 mm, height 0.32 mm. 
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OCCURRENCE.--Gospot't Formation at Little Stave Creek, Alabama 

(Blake, 1950); Moodys Branch Formation of Mississippi (Huff, 1970). 

Age: late Claibornian to early Jacksonian. 

REMARKS.-~ al ta occurs throughout the Piney Point and is one of 

the most abundant species. Piney Point material was compared to 

material from the Gosport Formation and found to he identical. 

CUSHMANIDEA GOSPORTENSIS (Blake), 1950 

Plate 6, figures 1,2 

Cltherideis gosportensis Blake, 1950, p. 179, pl. 29, figs. 24,25. 

Cushmanidea gosportensis (Blake). Huff, 1970, p. 112, pl. 10, figs. 

9,10. 

D!AGNOSIS.--Carapace is fusiform to subreniform, narrow and 

elongate. Surface of the valve is smooth, except for a series of 

several slight undula t:i,ons in the anterior region, extending from the 

ante.roventral through the mid-anterior and paralleling the anterior 

margin. There are a moderate numbe't of normal pores. 

DESCR!PTION.·-Carapace is fusiform to subreniform, narrow and 

elongate. Dorsal margin is broadly and evenly convex. There are no 

distinct anterior or posterior cardinal angles. Ventral margin is 

broadly concave. Anterior margin is rather tightly rounded, tending 

toward the parabolic, and mildly crenulate. Posterior margin is evenly 

rounded. Anterior and posterior are subequal. Surface of the valves 
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is smooth except for the anterior region, which shows several faint 

undulations extending from the anteroventral into the mid-anterior and 

paralleling the anterior margin. On the inside, valves have a very 

broad anterior marginal area. Muscle scar pattern consists of a 

subvertical curved row of four subovate adductor scars, with a u-shaped 

frontal scar and an elongate mandibular scar anterior to the adductor 

scars. Hingement is lophodont. 

DIMENSIONS OF FIGURED SPECIMENS.-·SEM 006, female left valve outer 

view, sample 81LD29B, length 0.63 mm, height 0.26 mm. SEM 073, male 

right valve inner view, sample 81L031, length 0.59 mm, height 0.24 mm. 

OCCURRENCE.--Gosport Formation at Little Stave Creek, Alabama 

(Blake, 1950}; Moodys Branch Formation, Mississippi (Huff, 1970). 

Age: late Claibornian to early Jacksonian. 

REMARKS.--I compared Piney Point material to C. gosportensis from 

the, Gosport Formation to confirm the identification. 

CUSHMANIDEA aff. C. SERANGODES Krutak, 1961 

Plate 6, figures 3,4 

DISCUSSION. --Twelve specimens of this form were recovered. I 

compared Piney Point specimens to the type specimens of £· serangodes. 

The Piney Point specimens have slightly smaller, but more numerous pits 

than the type. They share the same general shape and both have large 

pits. There were not enough well preserved specimens recovered from the 
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Piney Point to warrant naming this as a new species. 

DIMENSIONS OF FIGURED SPECIMENS.--SEM 007, female left valve outer 

view. sample 81LD29A, length 0.64 mm., height 0.25 flll!l. SEM 073, male 

right valve inner view, sample 81LD31, length 0.64 mm, height 0.23 mm. 

CUSHMANIDEA sp. 1 

Plate 6, figures 5,6 

DISCUSSION.-- Nine valves were recovered from the Piney Point, in 

samples 28, 29B, 30 and 31. I have compared this species with C. 

perforata (Blake, 1950) using material from the Gosport Formation. 

This species diff~rs from _s_. perforata in having anterior undulations, 

a. more narrowly rounded anterior, and a higher, more sharply angled 

posterior. There were not enough specimens r~covered from the samples 

to warrant naming this form as a new species. 

DIMENSIONS OF FIGURED SPECIMENS. --SEM 007, female right valve 

outer view, sample 81LD29B, length 0.61 mm, height 0.25 mm. SEM 073, 

male right valve inner view, sample 81LD31, length 0.69 mmJ height 0.24 

mm. 
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Family TRACHYLEBERIDIDAE Sylvester-Bradley, 1948 

Subfamily TRACHYLEBERIDINAE Sylvester-Bradley, 1948 

Tribe TRACHYLEBERID!NI Sylvester-Bradley, 1948 

Genus TRACHYLEBERIS Budy, 1898 

Type species. uCythere scahrocunea ta Brady, 1880 

"TRACHYLEBERIS" JOHNSONI Pooser, 1965 

Plate 7, figure l 

Trachyleberb pidgeoni Swain (not Berry, 1925) (not Schmidt, 1948), 

1951, p. 36, pl. 6~ fig. l. 

Trachlleberis? johnsoni Pooser, 1965, p. 54, pl. 14, figs. 6,7. 

DIAGNOSIS. ".'-Carapace is small and slightly elongate. Surface of 

the valve is strongly sculpted by three strong longitudinal ridges with 

secondary vertical ridges making large reticulations. 

DESCR.IPTION.--Carapace is small and slightly elongate. Dorsal 

margin is broadly convex, having distinct raised cardinal angles. 

Ventral margin is gently convex. Anterior margin is parabolic, being 

most produced at the anteroventral angle. Posterior margin ls 

compressed, having a gentle curve through the posteroventral to the 

mid-ventral, being angled there, and joined to the posterior cardinal 



50 

angle by a short straight segment. Surface of the valves is strongly 

sculpted by three strong longitudinal ridges with secondary vertical 

ridges intersecting these to produce large reticulations. 

DIMENSIONS OF FIGURED SPECIMEN.--SEM 072 t male? carapace, sample 

81LD32, length 0.44 mm, height 0.23 mm. 

OCCURRENCE.--Subsurface middle Eocene of North Carolina (Swaint 

1951); 'Warley Hill Member of the Santee Limestone, South Carolina 

(Pooser, 1965). Age: middle Claibornian. 

REMARKS.--Only one complete carapace was recovered from the Piney 

Poin.t, in sample 32, and I have compared this specimen with the type 

specimen illustrated by Pooser. "Trachyleberis 0 johnsoni cannot be 

placed in any described genus; however, because only one specimen has 

been recovered, and this a tightly closed carapace, no new genus is 

proposed here. 

Genus ACANTHOCYTHEREIS R.C. Howe, 1963 

Type spedes.--Ac~nthocytherei:;i araneosa R.C. Howe, 1963 

ACANTHOCYTHEREIS cf. A. SMITHV!LLENSIS 

(Sutton and Williams, 1939) 

Plate 7, figures 2,3 

Cvthere orellia.na Stadnichenko (in part), 1927, p. 236, l?L 39, figs. 



51 

8-10. 

Cythereis smithvillens:l.s Sutton and Williamst 1939, p. 564, p. 63~ 

figs. 18·20. 

Cythereis orelliana (Stadnichenko) (in part). Stephenson 1 1946, p. 

338, pl. 45, fig. 20. 

Cythereh sm!thvillensis Sutton and Williams. Stephenson, 1947, p. 

580. 

TrachyleberisO) smithvillensh (Sutton and Willi.ams). Puri, l953a, p. 

177, pl. 1, fig. 14. 

DIAGNOSIS.-·Carapace is elongate and subrectangular. Dorsal and 

ventral margins are straight and parallel, converging slightly toward 

the posterior. Surface of the valve is covered with many spines 

extending from a web-like network of reticulations. 

DESCRIPTION.--Carapace is elongate and subrectangular. Dorsal 

margin is straight through the hingeline, and dominated anteriorly and 

posteriorly by distinct cardinal angles. Ventral margin la very 

broadly convex. Anterior margin is broadly and evenly curved, with 

numerous projecting spines. Posterior margin is more narrowly rounded 

than the anterior, and sharply angled at the mid-posterior. Numerous 

spines project from the margin. Surface of the valves is covered with 

a web-like network of reticulations which give rise to spines, and 

sometimes raised muri. The spines tend to form at the intersection of 

ridges, and are narrow and tapering. Some terminate in star*shaped 
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splayed ends with multiple points. There ls a thickened anterior rim 

from which also arises spines, occurring where the ridges leading into 

the marginal rim would intersect with it. Internally, valves have 

moderately broad marginal areas through the anterior, ventral and 

posterior. Muscle scar pattern consists of a vertical row of four 

longitudinally elongate adductor scars. Anterior to this group ls a 

u-shaped frontal scar. Hingement is amphidont, with a bulbous and 

faintly crenula te posterior tooth in the right valve. 

DIMENSIONS OF FIGURED SPECIMENS.~-SEM 060, female left valve outer 

viEw, sample 8lLD29B, length O. 78 mm, height 0.44 mm. SEM 060, male 

right valve inner view, sample 81LD29B, length 0.86 mm, height 0.40 mm. 

OCCURRENCE.-·Weches Formation at Smithville~ Texas (Sutton and 

Williams, 1939; Stephenson, 1946; Pud, 1953a); Cook Mounatin 

Formation of Texas (Stadniehenko, 1927). Age~ middle Claibornian. 

REMARKS. --I could not compare the Piney ·Point specimens with the 

type specimens. Daniel Blake ( 1984, oral communication) has reported 

the type lost. I have compared Piney Point material with specimens 

from the Cook Mountain Formation of Louisiana and the Weches Formation 

at Smithville, Texas. They are very similar in size and ornament, but 

differ in the outline of the anterior margin and exact positions of the 

reticulations. However, specimens in the Cook Mountain and the Weches 

differ in these respects too, so the species concept may be broad 

enough to accept the Piney Point specimens. 
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There was confusion over Stadnichenko's concept of Cvthere 

orelliana, as she described a form with reticulations but figured a 

specimen with only spines and nodes. Further investigation (Stephenson. 

1946 1 1947) lead to the decision that specimens with reticulations 

would be Cythereis smi thvillensis as described and figured by Sutton 

and Williams (1939) and those with spines and nodes but no 

reticulations would be Cvthereis orelliana (Stadnichenko) after 

Stadnichenko's (1927) original figures. 

Genus ACTINOCYTHEREIS Puri, 1953 

Type species.--Cythere exanthemata Ulrich and Bassler, 1904 

ACTINOCYTHEREIS PAMUNKEYENSIS n. sp. 

Plate 7, figures 4,5 

DIAGNOSIS. --Anterior margin subevenly rounded. Surface of the 

valve is dotted with moderately delicate spines in three t:ows; five 

spines just below the dorsal margin and perpendicular to it, four 

spines across the medial area, and five spines above the ventral 

margin. The tips of the spines are often flattened. 

DESCRIPTION.-·Ca:rapace is ovate•elongate. Dorsal margin is 

straight to very slightly convex from the anterior cardinal angle to 

the posterior cardinal angle. An eye tubercle is present at the 
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anterior cardinal angle, and a strong spine pointed posteriorly extends 

up from the same u:ea.. Ventral margin is very slightly convex. In 

males, the ventral margin just posterior of mid-ventral is indented. A 

f.ew widely spaced spines are spread out along the ventral. Anterior 

margin is broadly and evenly rounded and spinose. A marginal rim is 

present in the anterodorsal i which breaks up into spines along the 

remainder of the anterior margin. Posterior margin is angled almost 

orthogonally at the extreme mid-posterior. The margin is denticulate; 

two Large spines mark the posterior cardinal angle and the 

posteroventral angle. Surface of the valves i.s dotted with moderately 

delicate spines in three rows; five spines just below the dorsal 

margin and perpendicular to it~ four spines across the medial area, and 

five spines above the ventral margin. The tips of the spines are often 

flattened. The spine on the subcentral tubercle in the medial row is 

the strongest and the spine just anterior to it in the medial row is 

offset from the row ventrally. One other spine is positioned between 

the posterior cardinal angle and the extreme posterior spine in the 

medial row. On the inside, valves have broad marginal areas, with many 

paired and wavy radial pore canals. Muscle scar pattern consists of a 

vertical row of four adductors with a u•shaped frontal scar in the 

muscle scar depression. Hingement is holamphidont. 

COMPARISONS ... -Ac tinocytherei~ pamunkeyensis differs fl'om A. 

davidwhitei in the curvature of the anterior margin. In A. davidwhitei 
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the anteroventral is distinctly produced, while in the Piney Point 

species the entire margin is subevenly rounded. I have used specimens 

from the Weches Formation at Smithville, Texas, the Ocala Limestone in 

Alabama and the Cook Mountain Fonnation in Texas for comparisons. 

DIMENSIONS OF FIGURED SPECIMENS.-·SEM 026, female left valve outer 

view, sample 81LD29A, length 0.67 mm, height 0.36 mm. SEM 026, male 

right valve inner view, sample 81LD29A, length 0.71 mm, height 0.31 mm. 

.3L 

OCCURRENCE.--A. pamunkeyensis occurs in samples 28, 29A, 29B and 

ABUNDANCE.--A total of twenty-two specimens were recovered. 

ACTINOCYTHEREIS cf. A. SPLENDENS 

(Sutton and Williams, 1939) 

Plate 8, figures 1,2 

Cytherds splendens Sutton and Williams, 1939, p. 563, pl. 63, figs. 

12-14; Stephenson, 1946, p. 340, pl. 44, Hg. 6, pl. 45, fig. 10. 

Tr.achxleberi$(1) splendens (Sutton and Williams). Puri, 1953a, p. 177, 

pl. 1, figs. 12, 13. 

DIAGNOSIS.--Carapace is large, s:ubrectangular and elongate. 

Dorsal and ventral nearly parallel, converging toward the posterior. 

Surface of the valve is dotted by vertically tapering spines in three 

sublongitudinal rows. A group of four spines, bases joined, are 
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positioned over the subcentral tubercle. 

DESCRIPTION.-•Carapace is large, subrectangular and elongate. 

Dorsal margin is straight, sloping from the anterior cardinal angle and 

eye tubercle to the posterior cardinal angle at the extreme 

posterodorsal. Ventral margin is broadly convex, arcing toward dorsal 

in the posterior. Anterior margin is broadly and subevenly rounded. 

Moderate sized spines project along the entire anterior margin. 

Posterior margin is narrower than the anterior, being gently angled at 

the mid-posterior. Strong spines project from the posterior margin; 

the two on the extreme ventral are paired and are the largest. Surface 

of the valves is dotted by rather strong spines with a group of four 

with bases' joined post t!oned over the subcetttral tubercle. Just 

anteroventral to this group is a group of four spines, positioned as if 

marking the corners of a square, roughly parallel to dorsal and ventral 

margins. There are three roughly longitudinal rows of spines, one 

straight along the dorsal, another across the central carapace, and one 

running straight from the anteroventral through to the posteroventral 

where the ventrolateral ridge would be. An anterior rim extends from 

the eye tubercle to mid-anterior, just inside the anterior margin. 

From the mid-anterior to the anteroventral, a row of spines continues 

where the ridge ends. A short vertical row of spines connects the 

dorsal with the medial row at the posterior. There are three spines in 

the extreme posterior ventromedian to extreme ventral poateromedian 
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at'ea. On the inside, valves have a moderately wide maTginal area 

through the anterior, ventral, and posterior. Muscle scar pattern 

consists of a vertical row of four suhovate to elongate adductors on 

the posterior edge of the muscle depression. There is a v- shaped 

frontal scar on the anterior edge of the depression. Hingement is 

holamphldont. 

DIMEMSIONS OF FIGURED SPECIMENS.··SEM 059, female left valve outer 

view, sample 81LD28, length 0.67 mm, height 0.40 mm. SEM 059, male 

right valve inner viewt sample 81LD28, length 0.80 mm, height 0.35 mm. 

OCCURRENCE.--Weches Formation at Smithville, Texas (Sutton and 

Williams, 1939; Stephensont 1946). Age: middle Claibornian. 

REMARKS.--! could not compare the Piney Point specimens with the 

type specimens. Daniel Blake (1984, oral communication) has reported 

the type lost. I have <!ompared Piney Point specimens with specimens 

from the type locality. They are indistinguishable, based on size• 

shape, and position of spines. Swain (1948) reported Cythereis cf. C. 

splendens from a well in Maryland, but I find the surface ornament far 

different from those described by Sutton and Williams (1939) and 

Stephenson (1946). I believe Swain (1948) was mistaken in his 

identification, and that the Piney Point specimens are virtually 

::!.den tica 1 to C. sp lend ens. The spines in three longitudinal rows 

places this species in the genus Actinoeythereis. 
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ACTINOCYtHERE!S BENSONI n sp. 

Plate Bt figures 3,4 

ETYMOLOGY.-•Named for Dr. Richard H. Benson of the National Museum 

of Natural History> Smithsonian Institution. 

DIAGNOSIS.--Carapace is elongate, large, and subquadrate. Surface 

of the valve ls sculpted by three major longitudinal ridges with 

non-connecting vertical projections be tween the major ridges. 

DESCRIPTION. --Carapace is elongate, subquadra te J and large. 

Dorsal margin is straight and runs parallel to the ventral margin, 

being obscured in lateral Yiew by the dorsal ridge. The antet'ior 

cardinal angle is the highest point. There is a deep sulcus just 

posterior of the eye tubercle. Ventral margin is relatively straight, 

and denticulate to spinose in the anterior and posterior regions. 

Anterior margin is broadly rounded, being more produced in the 

anteroventral region. There are two rows of denticulations along the 

margin, followed by a marginal rim which runs along the anterodorsal to 

mid-anterior margin and breaks up into nodes from the mid-anterior to 

the anteroventral margin. Posterior margin is broadly angled, the 

posterodorsal marginal segment being the shorter. The entire periphery 

is spinose. Surface of the valve is sculpted by three major 

longitudinal ridges, with non•connec ting vertical projections be tween 
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the major ridges. Other ridges cover the muscle scar node and the 

anterior region, and connect to give a pseudoreticulated appearance. 

On the inside, valves have moderately broad marginal areas with 

straight radial pore canals. Muscle scar pattern consists of four 

ovate•elongate adductors in a vertical row on the posterior edge of the 

muscle scar depression, with a u-shaped frontal scar anterior to the 

adductor group and the muscle scar depression. Hingement is 

holamphidont. 

COMPARISONS.--! know of no other Actinocythereis with this 

distinctive surface sculpture. It is referred to Actinocythereis 

because of the tht:ee longitudinal ridges. 

DIMENSIONS OF FIGURED SPECIMENS.-~SEM 031, female left valve outer 

view, sample 81LD29A, length 0.78 mm, height 0.44 mm. SEM 067 1 male 

t'ight valve inner view, sample 81LD30, length 0.92, height 0.45 mm 

{specimen broken). 

OCCURRENCE.--Actinocythereis bensoni occurs in samples 29A, 29B, 

30, 31 and 32. J.E. Hazel (written communication, 1984) has observed 

this form in the Lisbon Formation at Little Stave Creek 1 Alabama. 

ABUNDANCE.--Fifty-three specimens were recovered from the Piney 

Point Formation. 

Subfamily ECHINOCYTHEREIDINAE Hazel, 1967 

Tribe ECH!NOCYTHERE!DINI Hazel, 1967 
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Genus ECH!NOCYTHEREIS Puri, 1954 

Type species.~-Cythereis garretti Howe and McGuirt, 1935 

ECHINOCYTHEREIS JACKSONENS!S (Howe and Pyeatt), 1935 

Plate 8, figures 5,6 

Cythereis(?) jacksonensis Howe and Pyeatt in Howe and Ch.ambers, 1935, 

p. 35, pl. l, figs. 23, 24, pl. 4, fig. 31; Monsour, 1937, p. 90; 

Bergquist, 1942, p. 108, pl. 11, fig. 14; Vernon, 1942, p. 43. 

Cythereis jacksonensis Howe and Pyeatt. Garrett, 1936, p. 786; Bold, 

1946, p. 89~ pl. 10, fig. 9; Wilbert, 1953, p. 125, pl. 1, fig. 

14. 

Echinocythereis jacksonensis (Howe and Pyeatt). Puri, 1953b, p. 260; 

Krutak, 1961, p.· 783, pl. 91, fig. 9; Dehoo, 1965, pl. 14, fig. 

18; Pooser, 1965, p. 58, pl. 15, figs. 7~ 10 .. 13; Huff, 1970, p. 

155, pl. 19, figs. 8,9. 

DIAGNOSIS.--Carapace is covered with coarset shallow reticulations 

and short spines. 

DESCRIPTION.--Carapace is greatly inflated centrally, flattening 

out toward the posterior and anterior margin. Dorsal margin is broadly 

convex. with ~he eye tubercle projecting above the hingeHne. Ventral 

margin is mildly sinuous but broadly convex, with a concavity occurring 

ju.st anterior of the mid-ventral, and gently sloping up toward the 
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denticula te. 
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Anterior margin is broadly and uniformly rounded and 

Posterior margin is more narrowly rounded and 

den ti cu late. From the extreme posterior to the posterior cardinal 

angle, margin is straight. Surf.ace of the valves is covered with 

coarse but shallow reticulations. Short blunt spines project from the 

corners of the reticulations and occasionally from their centers. On 

the inside, valves are deep, and marginal zones moderately broad in 

both anterior and posterior. Marginal pore canals numerous and 

straight. Selvage well developed along the mid-ventral margin. Muscle 

scar pattern consists of a vertical row of four adductors; two scars 

are anterior to them. Hingement is holamphidont. 

DIMENSIONS OF FIGURED SPECIMENS.--SEM 052, female left valve outer 

view, sample 81LD30·, length 0.93 m.m, height 0.56 mm. SEM 075, male 

left valve inner view, sample 81LD30, length 0.98 mm, height 0.49 mm. 

OCCURRENCE. --Creole Bluff, lower Jackson, in Louisiana (Howe and 

Chambers, 1935); Moodys Branch and Yazoo Formations of Mississippi 

(Monsout'. 19.37}; Yazoo Formation in Scott County, Mississippi 

(.Berquist. 1942); Ocala Limestone of Florida (Ve-rnon, 1942); Ocala 

Limestone in Alabama (Garrett, 1936); Cuba, lower Oligocene (Bold, 

1946); lower Jackson in Alabama (Wilbert, 1953); Cocoa Sand of 

Alabama (Krutak, 1961); Yazoo Formation of Alabama (Deboo, 1965); 

Warley Hill Member of the Santee Limestone, South Carolina (Pooser, 

1965); Moodys Branch and Yazoo Fo'l:lllations of Mississippi (Huff, 1970). 
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Age: middle Claibornian to early Vicksburgian. 

REMARKS.··! compared Piney Point material with specimens from the 

Moodys Branch Formation and found them to be identical. 

Subfamily BUNTONIINAE Apostolescu, 1961 

Tribe BUNTONIINl Apostolescu, 1961 

Genus BUNTONIA Howe, 1935 

Type species.~-Buntonia shubutaensis Howe, 1935 

BUNTONIA aff B. SUBTRIANGULARIS (Sutton and Williams), 1939 

Plate 9, figures 1,2 

DISCUSSION. --Seven specimens of Buntonia aff. _!: subtrianiulads 

were collected. This species differs from !· subtriangularis in the 

pitting, it being finer in the Piney Point specimens. They are very 

similar in shape and general ornament, however. There were not enough 

specimens of !· aff. !· subtriangula:ris recovered from the satnples to 

warrant its description as a new species. 

DIMENSIONS OF FIGURED SPE:CIMENS.· .. SEM 075, mal.e left valve outer 

view, sample 81LD28, length 0.47 mm, hdght 0.27 mm. SEM 050, ma le 

right valve inner view, sample 81LD29A, length 0.46 mm, height 0.23 mm. 
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BUNTONIA aff. B. ALABAMENSIS (Howe and Pyeatt), 1934 

Plate 9t figures 3,4 

DISCUSSION. -·Only one specimen of this morphology was found. I 

compared it to the type of .!· .alahamensis. 

similar in ornament. 

It is smaller but very 

DIMENSIONS OF FIGURED SPECIMEN.--SEM 070, adult? right valve outer 

and inner views, sample 81LD30, length 0.46 rnm {broken)> height 0.23 

mm. 

BUNTONIA sp. 1 

Plate 9, figures 5,6 

DISCUS!ON.--Nine specimens of Buntonia sp. l were recovered, and I 

compared then to the type of !· alahamensis. Buntonia sp. l ia smaller 

and has subquadrate reticulations compared to the longitudinally 

elongate reticulations of B. alabamensis. There were not enough 

specimens of Bu:ntonia sp. l :recovered from the samples to warrant 

describing it as a new species. 

DIMENS!ONS OF FIGURED SPECIMENS .--SEM 021, female left valve outer 

view, sample 81LD28, length 0.47 mm, height 0.31 mm. SEM 021, male 

right valve inner view, se.rnple 81LD28, length 0.46 mm. height 0.24 mm. 
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BUNTONIA sp. 2 

Plate 10, figures 11 2 

DISCUSSION. -'"Three right valves were recovered from from samples 

28, 29B and 30. The distinctive sculpture of the valve surface. being 

mostly smooth but marked by pits of various sizes in the median, 

posteromedian, and midposterior regions and tending to be aligned 

longitudinally, forming gullies, is different from other middle - late 

Eocene members of the genus. 

DIMENSIONS OF FIGURED SPECIMENS.--SEM 070, female right valve 

outer view, sample 8lLD28, length 0.63 mm, height 0.28 mm. SEM 070, 

male right valve inner 'lriew, sample 81LD29B, length 0.60 mm, hdght 

0.23 mm. 

Subfamily CAMPYLOCYTHER!NAE Puri, 1960 

Tri be LEGUMINOCYTHEREID INI Howe, 1961 

Genus TRIGINGLYMUS Blaket 1950 

Type species ... ~Tdgin~lymus hyperochus Blake, 1950 
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TRIGINGLYMUS LONG!COSTATA (Blake), 1950 

Plate 10, figures 3,4 

Cythereis? longicostata Blake, 1950, p. 178, pl. 29 7 figs. 20,21. 

Triginglymus longkostata (Blake). Huff, 1970, p. 129, pl. 13, figs. 

12-16. 

DIAGNOS!S.--Carapace is very elongate and fusiform. Surface of 

the valve is crossed longitudinally by moderately spaced rounded ridges 

which are connected vertically by delicate ridges, fot'ming small, 

subquadra te reticulations. 

DESCRIPTION. --Carapace is very elongate and fusiform. Dorsal 

margin is unevenly arched. The anterior cardinal angle is the highest 

point of the anterior margin. The hingeline is straight, and ;slopes 

. posteriorly to the posterior cardinal angle. Ventral margin is very 

slightly and broadly concave. Ante-rior margin is parabolic and very 

evenly curved. Curve begins at anterior cardinal angle and ends at the 

ventral extent of the anteroventral margin. Posterior margin is 

significantly narrower than the anterior. It is rounded to slightly 

angular. with the ventral to mid~posterior denticulate. Surface of the 

valves is crossed longitudinally by moderately spaced rounded ridges 

which are connected vertically by more delicate ridges, forming small, 

suhquadrate reticulations, and gi.ving a strongly pitted appearance. The 
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subcentral tubercle is a positive feature and interrupts the ridge 

pattern. On the inside, valves have broad nuu.-ginal areas. Radial pore 

canals are straight, unbranching, and abundant. Muscle scar pattern 

consists of a vertical row of four elongate adductor scars. A u-shaped 

frontal sear Ls anterior to the adductor group. Hingement ia 

holamphidont. Below and behind the anterior hinge elements is a small 

triangular shelf. 

DL~ENSIONS OF FIGURED SPECIMENS.-·SEM 004, female left valve outer 

view, sample 81LD30, length 0.68 mm, height 0.32 mm. SEM 004 • male 

right valve inner view. sample 81LD30, length 0.67 mm, height 0.29 mm. 

OCCURRENCE.·~Gosport Formation at Little Stave Creek, Alabama 

(Blake, 1950) r Moodys Branch Formation in Mississippi (Hufft 1970). 

Age: late Claibornian to early Jacksonian. 

REMARKS. 0 Triginglymus Blake has been synonymized with 

Leguminoeythereb Howe and Law by many authors (Pokorny, 1958; 

Hartmann and Puri, 1974) ~ hut I feel the shape of Trigingl~us is 

sufficiently different from Leguminocytherds to warrent its own 

generic standing. The shape is closer to Bensonoeithere Hazel and has 

the dorsal muscle platform so distinctive of the genus, but unlike 

Bensonocythere, Trigin~li'!us has ocular sinuses. 
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TRIG!NGLYMUS VIRG!N!CA n. sp. 

Plate 10, figures 5,6 

DIAGNOSIS.--Carapace is elonga~e and subrectangular. Surface of 

the valve is covered with moderately heavy reticulations forming an 

especially distinctive pattern. The ridges forming the re ti cu la tion 

pattern slope from mid-carapace to the pos teroven tra 1. 

thickened anterior rim. 

There is a 

DESCR.IPTION.--Carapace is elongate and subrecta:ngular. Dorsal 

margin is relatively straight, showing distinct anterior and posterior 

ca rd ina l angles. 

cardinal angle. 

A small eye tubercle is present at the anterior 

Ventral margin is very slightly concav-e. Anterior 

margin is l:>'roadly and subevenly t'Ounded. Posterior margin is slightly 

narrower than the anterior. The margin curves from the posterior 

cardinal angle to the mid-posterior• but then is straight fr.om the 

mid-posterior to the ventral margin. There is a distinct posterior 

ventral angle. Surface of the valves is covered with moderately heavy 

reticulations, forming an especially distinctive pattern. The ridges 

fo:rmi,ng the reticulation pattern slope from mid~carapace to the 

pos teroven tra l. There is a thickened anterior rim. On the inside, 

valves have moderately broad marginal areas through the anterior, 

ventral, and posterioT. Radial pore canals are straight and few. 



68 

Ocular sinus is present. Muscle scar pattern consists of a vertical 

row of four adduc tors. The extreme dorsal and ventral scars are small 

and subovate, while the two central scars are elongate and concave 

toward the small subovate scar to which each is adjacent. Two small 

fxontal scars lie anterior of the row of adductor scars. Hingement is 

holamphidon t. Behind and below the anterior hinge elements of each 

DIMENSIONS OF FIGURED SPECIMENS.w-SEM 048, female left valve outer 

view, sample fHLD29A, length 0.61 mm, height 0.29 mm. SEM 048, male 

right valve inner view, sample 81LD30, length 0.67 mm, height 0.30 mm. 

OCCURRENCE. 0 T. vir&inica occurs in all samples collected from the 

Piney Point Formation. 

ABUNDANCE.--A total of 35 spedmens were recovered. 
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TRIG!NGLYMUS HAZELI n. sp. 

Plate 11, figures 1;2 

Buntonia? ef. _!1 lacunosa (Jones), Swain, 1951, p. 39, pl. 7, fig. 21. 

ETYMOLOGY. - -Named in honor of Dr. Joseph E. Haze 1 of Amoc-0 

Production Company. 

DIAGNOSIS.--Carapace is elongate and subrectangular, and inflated 

centrally. There are low, rounded marginal rims in the anterior and 

posterior. Surface of the valve shows a moderate number of large round 

pits. each with a normal pore at the center, scattered over the entire 

carapace. 

DESCRIPTION. ··Carapace is elongate, subrec tangular and inflated 

centrally. Dorsal outline is very sHghtly concave. at mid-dorsal. It 

slopes slightly from the anterfor cardinal angle to the posterior. 

Ventral margin is also very slightly concave at mid-ventTal. Anterior 

margin is rounded, being more produced in the anteroventral. There are 

several small dentieulations along the anteroventral. Posterior margin 

i.s more narrowly rounded than the anterior, having a slight angle at 

mid-posterior and a very distinct posteroventral angle. Surface of the 

valves show a moderate number of large round pitsi each with a normal 

pore at the center, scattered over the entire carapace. There are low 

rounded marginal dins along both the anterior and posterior. On the 
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lnside, valves are deep. Subequal marginal areas rim the anterior and 

posterior. Ocular sinus h pt'esent. Muscle scar pattern consists of a 

vertical row of four oval frontal scars lying on the posterior rim of 

the muscle scar depression. Two oval antennal scars lie to the 

anterior of the adductor group. Hingement is holamphidont, with a 

triangular tooth-like projection lying behind the anterior hinge 

element. 

COMPARISONS.--! compared the Piney Point specimens to the specimen 

illustrated by Swain. (1951) as Buntonia cf. B? lacunosa and they are 

identical. No other middle or late Eocene species of Trigin~lymus has 

this type of surface pitting. 

DIMENSIONS OF FIGURED SPECIMENS ...... SEM 053, female left valve outer 

view, sample 81LD29, length 0.64 mm, height 0.28 mm. SEM 053, male 

right valve inner view, sample 81LD2.8, length 0.59 mm, height 0.24 mm. 

OCCURRENCE.--Tr:l.gln§}lymus hazeH occurs in samples 28, 29A, 31 and 

32, and in the subsurface middle Eocene of North Carolina (Swain, 

1951). 

ABUNDANCE. ·-A total of eight specimens were recovered from the 

Piney Point. 
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TB.IGINGLYMUS HORSESHOENSIS n. sp. 

Plate 11, figures 3,4 

DIAGNOSIS.--Carapace is large, tumid, and subovate. Surface of 

the valve is marked by smooth inflated nodes. The surface between the 

nodes is reticulate. 

DESCRIPTION.--Carapace is large, tumid, and subovate. Dorsal 

outline is concave in exterior view, but the hingeline is straight. 

There is an eye tubercle accentuating the anterior cardinal angle. 

Ventral margin is slightly concave. It is obscured in exterior view by 

the inflated mid-ventral. Anterior margin is broadly and evenly 

curved. Posterior margin is broadly curved, slightly produced in the 

posteroventral. Surface of the valves is marked by smooth inflated 

nodes. The central muscle scar node is highly inflated, an inflated 

ridge lies anterior to it but well separated from the anterior margin 

and curves from near the mid•dorsomedian around the anteromedian to the 

posteroventral. Three vertically elongate nodes· begin in the 

pos terodorsal and curve down to the pos teromedian. The surf ace of the 

valve between the the nodes is reticulate. On the inside, valves are 

deep. Rather narrow marginal areas exist through the anterior, ventral 

and posterior. Ocular sinus ia present. Muscle scar pattern c.onsists 

of two separated frontal scars along the anterior edge of the muscle 

scar depression. The adductor group is on the posterior edge of the 
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depression and cons is ts of four vertically arranged scars. The dorsal 

scar is ovate and elongate; the dorsomedian scar :i.s very elongate and 

pinched in the middle; the ven tromed:tan and ventral scars are 

ovate-elongate and do not lie directly in line vertically, but U.e more 

longitudinally adpressed. Hingement is holamphidont, with the anterior 

element being smooth and the posterior element faintly bilobate. 

COMPARISONS.--No other Tri~inglypus in the middle or late Eocene 

has the distinctive inflated nodes with intersperced reticulations as 

does T. horseshoensis. 

DIMENSIONS OF FIGURED SPECIMENS ... -SEM 022, female? left valve 

outer view, sample 81LD29B* length 0.59 mm, height 0.33 mm. SEM 072, 

male? right ·,_,.alve inner view, sample 81LD29B, length 0.53 mm, height 

0.27 mm. 

OCCURRENCE.··T. horseshoensh occurs in samples 28, 29B and 32. 

ABUNDANCE.~ .. Five specimens were recovered from the Piney Point. 

TRlGINGLYMUS sp. l 

Plate 11, figures 5~6 

D!SCUSSION.-~Eight specimens from samples Z9A, 29B, :30, .31 and 32 

were re<::overed. This form is dis tingui.shed by the more ovate than 

rectangular shape and the reticulations which ~;over the surface formed 

by ridges which paralleled the dorsal and ventral margins. There were 



not enough specimens recovered to warrant describing this form as a new 

species. 

DIMENSIONS OF FIGURED SPECIMENS.-·SEM 071~ female left valve outer 

view, sample 81LD29A, length 0.56 mm, height 0.29 mm. SEM 071, male 

right valve inner view, sample 81LD30, length 0.51 mm, height 0.23 mm. 

TRIGINGLYMUS sp. 2 

Plate 12, figures 1,2 

DISCUSS!ON.- .. Four specimens were recovered from samples 29B~ 31 

and 32. It is similar to T. gnfthopboreus in the pit-like appearance 

of the reticulations, but T. sp. 2 is larger and has larger and more 

robust reticulations. 

DIMENSIONS OF' FIGURED SPECIMENS.--SEM 069, female left valve outer 

view, sample 81LD32, length 0.62 mm, height 0.33 mm. SEM 069, male 

right valve inner viewt sample 81LD32, length 0.67 mm, height 0.39 mm. 

TRIGINGLYMUS sp. 3 

Plate 12, figures 3,4 

DISCUSSION. --Three specimens were recovet'ed from samples 28 1 29B 

and 32. This form is distinguished by the surface sculpture, which is 

smooth in the median and extreme dorsal anteromedian, but covered with 
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longitudinally elongate reticulations following longitudinal ridges in 

all other areas. 

DIMENSIONS OF FIGURED SPECIMENS.--SEM 071. female left valve outer 

view, sample 81LD32, length 0.55 mm, height 0.36 mm. SEM male right 

valve inner view, sample 81LD28, length 0.57 mm, height 0.35 mm. 

Subfamily HEMICYTHERINAE Puri, 1953 

Tribe THAEROCYTHER!NI Hazel, 1967 

Genus HERMANITES Puri, 1955 

Type species. ~~Hermania reticula ta Puri, 19 53 

HERMANITES COLLE! (Gooch), 1939 

Plate 12, figures 5,6 

Cytbereis collei Gooch, 1939, p. 585, pl. 67, fig. 19; Bold, 1946, p. 

94, pl. 11, fig. 4. 

Cythereis? callei (Gooch). Blake, 1950, p. 178, pl. 30, figs. 30-32. 

Hermanites collei (Gooch). Bold~ 1957, p. 9, pl. 3, figs. 6a•b; 

Huff, 1970, p. 163, pl. 21, figs. 6-9. 

DIAGNOS!S.*•Carapaee is subquadrate and elongate. Surface of the 

valve is covered by large, strong r~ticulations. The 3¢ulpturing is 

dominated by three :ribs. The ventral rib runs from just behind the 

ant~roventral margin to about three-quarters the length of the carapace 
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and create$ an inflated ventral posteromedian region. Ft'om this point 

the second rib runs vertically up the pos teromedian region, making an 

almost right angle with the ventral rib and the dorsal rib. The dorsal 

rib is slightly convex, running from the posteromedian rib anteriorly 

to a spot above the subcentral tubercle and beh!hd the sulcus behind 

the eye tubercle. 

DESCRIPTION.-~Dorsal outline is slightly concave, sloping from the 

anterior cardinal angle with i;n:ominant eye tubercle to the posterior 

cardinal angle. Ventral margin is sinuous to straight. Anterior 

margin is broadly and subequa lly roun.ded, being slightly more produced 

in the anteroventral region. A marginal rim thickens the entire 

anterior and ventral margins• the anterior to anteroventral margins 

being finely denticulate. Posterior margin is subtriangular, angled at 

the mid~posterior and bears several thickened spines, the largest at 

the posteroventral angle. Surface of the valve ia covered by large, 

strong nticula tions. The sculpturing is dominated by three ribs. The 

ventral rib runs from just behind the anteroventral margin to about 

three-quarters the length of the carapace and creates an inflated 

ventral pos teromedian region. Ft'om this point the second db runs 

vertically up the posteromedian region, making an almost right angle 

with the ventral db and the dorsal rib. The dorsal rib is slightly 

convex, running from the poste:romedian :rib anteriorly to a spot above 

t!i.e subcent:ral tubercle and behind the sulcus behind the eye tubercle. 
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The subcentral tubercle is inflated. Three ribs run anteriorly from 

the tubercle but stop befot:e reaching the anterior marginal rim. On 

the inside, valves have a subcentral depression and moderately broad 

marginal areas. An average number of straight radial pore canals are 

found throughout the anterior, ventral, and posterior marginal areas. 

Muscle scar pattern consists of three elongate-ovate adductot' scars in 

a vertical row within the subcentral depression, with two front.al scars 

stacked vertically to the anterior of the adductor group. Hingement is 

holamphidont. 

DIMENSIONS OF FIGURED SPECIMENS.··SEM 045, female left valve outer 

view, sample 81LD29A, length 0.56 mm, height 0.34 mm. SEM 045, male 

right valve inner view, sample 81LD29A, length 0.55 mm, height 0.27 mm. 

OCCURRENCE. --Cook Mountain Formation of Louisiana (Gooch, 1939); 

Paleocene and lower Eocene of Guatemala and British Honduras and lower 

Eocene of Cuba (Bold, 1946); Paleocene of Trinidad (Bold, 1957); 

Gosport Formation at Little Stave Creek, Alabama (Blake, 1950); Moodys 

Branch and Yazoo Formations of Mississippi (Huff, 1970). Age: 

Sabinian to middle Jacksonian. 

REMARKS.-·I have compared the Piney Point specimens to H. collei 

from the Gosport Formation. They are identical. 
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HERMANITES sp. l 

Plate 13, figures 1,2 

DISCUSSION.•·Elghteen specimens, of which only three are adults, 

were recovered from samples 28, 29A, 298, 30 and 31. I compared 

Het1!1ani tes sp. 1 to the type specimen of Hermani tes hysonensis (Howe 

and Chambers). They are very similar, but differ in the shape of the 

posteriot: outline, ,!!.· sp. l being more sharply pointedt and in the 

reticulation pattern of the pasteromedian. There was not enough 

material recovered o.f this species to warrant naming it as new. 

DIMENSIONS OF FIGURED SPECIMENS .--SEM 046, female left valve outer 

view, sample 81LD29B 1 length 0.65 mm, height 0.31 !lltll. SEM 046, male 

right valve inner view, sample 81LD30, length 0.64 mm, height 0.31 mm. 

HERMANITES CHAPMANI n. sp. 

Plate 13, figures 3 1 4 

!TYMOLOGY.-·Named in honor of Ralph B. Chapman, Postdoctoral 

Fellow at the National Museum of Natural History, Smithsonian 

Ins ti tu ti on. 

DIAGNOS1:S .--Carapace is subquadra te. t.ef t va 1 ve has a rounded 

posterior, right valve an acutely pointed posteriin-. Surface of valve 

is pseudoretlculate, the sculpturing more like thickenings and 

depressions than reticulations, and has large normal pores. 
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DESCRIPTION. ••Carapace is subquadra te. Dorsal margin is straight 

to very slightly concave sloping slightly from the anterior cardinal 

angle to the posterior cardinal angle. Ventral margin is broadly and 

evenly convex. Anterior margin is denticulate and broadly rounded, 

being slightly more produced in the anteroventral. There is a marginal 

rim around the entire anterior margin. Posterior margin is narrowly 

rounded in the left valve but acutely pointed and turned up toward the 

dorsal in the right valve. The posteroventral margin is convex up to 

the angle, while the posterodorsal margin is concave down to the angle. 

Surface of the valves is marked by an inflated subcentral tubercle and 

a ventromedian rib which runs from just behind the anterior margin to 

about three-quarters the length of the carapace. A dorsal ridge runs 

broken from just dorsal and anterio~ to the subcentral tubercle up to 

the mid-dorsal margin and follows it through the posterodors.al margin. 

It ends just before the posterior cardinal angle. At its posterior 

extent it turns ventrally for a short distance and then anteriorly, and 

runs back toward the subcentral tubercle where it ends just dorsal of 

the tubercle. The sculpture over the entire surface is 

paeudoreticulate, being more like thickenings and depressions than 

reticulations. The only area which appears reticulate is just behind 

the anterior marginal rim. On the inside, valves have moderately broad 

marginal areas which extend around the anterior, ventral and posterior 

margins up to the posterior angle~ Muscle scar pattern consists of 



79 

three or four elongate adductor scars in the muscle scar depression, 

with three frontal scars anterior to the adductor group. Hingement ls 

holampbidont. 

COMPARISONS. --Herman! tea cha2mani is similar to Cy the re is. rukasi 

Gooch. !!· chapmani is distinctive in the more subquadrate appeaxance 

of the left valve due to the rounded, not pointed posterior, wheras C. 

rukasi has an acutely pointed posterior in both valves. C. rukasi i.s 

also smaller and has a reticulate surface with thickenings at the 

junctions of the cell ~alls, wheras .!!• chapmani is pseudoreticulate. 

DIMENSIONS OF FIGURED SI?ECIMENS. ~-SEM 044, female left valve outer 

view, sample 81LD29B, length 0.60 mm, height 0.36 m. SEM 044• male 

right valve inner view, sample 81LD:30, length 0.62 mm, height 0.29 mm. 

32. 

OCCURRENCE.-:!!: cbapmani occurs in samples 29A, 29B, 30, 31 and 

ABUNDANCE.-·Thirty-seven specimens of H. chapmani were recovered. 

Family CTHERETT!DAE T:riebel * 1952 

Genus CY'THER.ETTA G.W'. Muller,. 1894 

Type species. uCytheretta rubra G. W. Muller, 1894 

CYTHER.E'rTA aff C. ALEXANDERI Howe and Chambers, 1935 

Plate 13, figures 5.6 

DISCUSSION.--Twenty•two specimens were recovered from the samples. 
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Comparison of C. a lexanderi Howe and Chambers, 1935 from the Gosport 

Form.a ti on, Ocala Limes tone a.nd Moodys Branch Formation with the Piney 

Point species shows a difference in the curvature of the anterior 

margin. C. alexanderi is more broadly rounded with the a.nterodorsal 

margin flared, whereas the Piney Point specimens have an obliquely 

curved anterior outline, the anteroventral being more produced. J.E. 

Hazel (1984, written communication) has seen this form in the 

Claibornian of the Atlantic and Gulf coast, and finds it close to but 

not identical ..£· alexanderi, which, he states, is probably a jun:tot 

synonym of Cythere jacksonensis Meyer, 1887. Unfortunately the type of 

c. jacksonensis was destroyed and I am unable to compare the Piney 

Point form with it. This species is closer to that described by Pooser 

(1965) as C. alexanderi than to the other C. alexandari from the 

Jackson .of the Gulf eoas t. 

DtMENSIONS OF FI.GURED SPECIMENS.--SEM 051, female left valve outer 

view, sample 81LD30, length 0.87 mm, height 0.51 mm. SEM 051, male 

right valve inner view, sample 8lLD29A, length 0.84 mm, height 0.40 mm. 

Family LOXOCONCHIDAE Sars, 1925 

Genus LOXOCONCHA Sars. 1866 

Type species. --Cy then imeressa Baird, 1850 
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LOXOCONCHA aff. L. CONCENTRICA Krutak, 1961 

Plate 14, figures 1,2 

DISCUSSION.-·Two specimens were recovered from samples 28 and 29A. 

I compared the Piney Point form to r... concentrica from the Cocoa Sand. 

L. concentric.a has a much less pronounced cardinal angle and a wavy 

dorsal margin in lateral view, while the Piney Point form is higher, 

more heavily pitted, and has a virtually straight dorsal margin in 

la tera 1 view. 

DIMENSIONS OF FIGURED SPECIMENS.--SEM 057, female? right valve 

outer view, sample 81LD28. length 0.41 mm, height 0.24 mm. SEM 057, 

male? right valve inner view, sample 81LD29A, length 0.39 mm, height 

0.22 mm. 

LOXOCONCHA undet. sp. l 

Plate 14, figures 3,4 

DISCUSSION. ~-Only two specimens, both broken~ 0£ this form were 

recovered. They are figured for reference. 

DIMENSIONS OF FIGURED SPECIMENS.··SEM 058, left valve outer view, 

sample 81LD28, length 0.30 mm (broken), height 0.23 mm. SEM 058, right 

valve inner view, sample 81LD29A, length 0.31 (broken), height 0.20 mm. 
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LOXOCONCHA undet. sp. 2 

Plate 14, figures 5,6 

DISCUSSION.--Only one specimen of this form was recovered. It is 

figured for reference. 

DIMENSIONS OF FIGURED SPECIMENS.··SEM 056, male? left valve outer 

and inner views, sample 81LD30, length 0.44 mm, height 0.24 mm. 

Family CYTHERURIDAE Mueller 1 1894 

Subfamily CYTHEROPTERINAE Hanai, 1957 

Genus CYTHEROPTERON Sau, 1866 

Type species.~-Cythere latissima Norman, 1865 

CYTHEROPTERON aff. C. VARIOSUM Martin, 1939 

Plate 15, figures 1,2 

DISCUSSION.~-! have compared the Piney Point material with.£.: 

variosum from the Cook Mountain Formation, the Ocala Limestone and 

Santee Limestone. The only major difference is the cu:rva.ture of the 

dorsal outline, being high and rounded in the Piney Point specimens and 

low~u and flatter in C. var iosum. Two specimens were recovered from 

samples 28 and 31. 

DIMENSIONS OF FIGURED SPECIMENS .... sEM 054, female right valve 
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outer view. sample 81LD28, length 0.42 mm, height 0.26 mm. SEM 054, 

male right valve inner view, sample 81LD3l, length 0.41 mm, height 0.24 

mm. 

CYTHEROPTERON aff. C. LANCEOLATA Huff, 1970 

Plate 15, figures 3,4 

DISCUSSION. ·-Only two specimens were found in samples 29A and 30. 

l compared the Piney Point form to the type of C. lanceolata. It is 

much smaller , but in shape and ornament very similar. 

DIMENSIONS OF FIGURED SPECIMEN.· ... SEM 055, right valve outer and 

inner views, sample 81LD30, length 0.37 mm, height 0.23 mm. 

Superfamily CYPRIDACEA Baird, 1945 

Family CANDONIDAE Kaufmann, 1900 

Subfamily PARACYPRID!NAE Sars, 1923 

Genus PARACYPRIS Sars, 1866 

Type species. 0 P1u:acn>ris polita San, 1866 

PARACYPRIS aff. P. FRANQUESI Howe and Chambers, 1935 

Plate 15, figures 5,6 

DISCUSSION ... ~I have compared the Piney Point form with P. 
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!ranquesi from the type locality, the Moodys Branch Fortna ti on and the 

Yazoo Formation. In each case 1 the posterior cardinal angle is farther 

posterior, and the carapace is larger in the Piney Point specimens. 

This noticeable difference makes it easy to separate Piney Point 

specimens from !• franquesi specimens. 1 was: not able to compare !· 
franquesi from the Weches Formation. with Piney Point material, but the 

illustt'ation in Stephenson (1946) suggests that they may be the same. 

Nine specimens were collected, from samples 28, 29A, 30 and 31. There 

were too few recovered to warrant naming this form as a new species. 

DIMENSIONS OF FIGURED SPECIMENS.·-SEM 015, female left valve outer 

view, sample 81LD29A, length 0.92 mm, height 0.32 mm. SEM 015, male 

right valve inner view, sample 81LD29A, length 0.89 mmt height 0.30 mm. 
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EXPLANATION OF PLATE l 

Ctthenlla sp. 

female left valve outer view, xlOl 

male right valve inner view, x91 

Cvthe.relloidea aff • .£· mon tgomeryens:l.s Howe 

female left valve outer Tiew, xl02 

male right valve inner view, x 79 

Bairdia sp. 

female left valve outer view, x96 

male right valve inner view, x94 
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Figure 
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EXPLANATION OF PLATE 2 

Bairdoppilata platycoa Howe 

female left valve outer view, x46 

male right valve inner view, x62 

Opimocythere martini {Murray and Hussey) 

female left valve outer view, x.70 

male right valve inner view, x70 

Clithroeytheridea garretti (Howe and Chambers) 

female left valve outer viewt x83 

male right valve inner view, x79 
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Figure 
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EXPLANATION OF PLATE 3 

Clithrocytheridea sp. l 

female left valve outer view, x90 

male right valve inner view, x94 

Cocoaia 1ri1sbyi (Howe and Chambers) 

female left valve outer view, x67 

male right valve inner view, x69 

Cocoaia sp. 1 

female left valve outer view, x76 

male right valve inner view, x90 

Page 

30 

33 



91 



Figure 
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EXPLANATION OF PLATE 4 

Cyamocytheridea pineypointensis n. sp. 

female left valve outer view, x94 

male right valve inner view, x:94 

Haplocytheridea mont~omeryensis (Howe and Chambers) 

female left valve outer view, x71 

male right valve inner view, x71 

Haplocytheridea sp. l 

female left valve outer view, x76 

male right valve inner view, x77 
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Figure 
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EXPLANATION OF PLATE 5 

Phractocvtheridea bambaehi n. sp. 

female left valve out~r view, x.64 

male right valve. inner view, x79 

Ouaehitaia caldwellensis {Howe and Chambers) 

female left valve outer view, xl05 

male right valve inner view, x79 

Cushmanidea ~ (Blake) 

female left valve outer view, x.71 

male right valve inner viewt x77 
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Figure 
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EXPLANATION OF PLATE 6 

Cushmanidea gosportensis (Blake) 

female left valve outer view, x90 

male right valve inner view, x85 

Cushmanidea aff • .£• aerangodes Krutak 

female left valve outer view, x79 

male right valve inner view, x80 

Cushmanidea sp. l 

female right valve outer view, x76 

male right valve inner view, x86 
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Figure 
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EXPLANATION OF PLATE 7 

uTnchyleberis" johnsoni Pooser 

male? carapace, x127 

Acanthocythereis cf. ! . smi thvillensis 

(Sutton and Williams) 

female left valve outer view, x64 

male right valve inner view, x65 

Actinocythereis pamunkeyensis n. sp. 

female left valve outer view, x77 

male right valve inner view, x82 
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Figure 
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EXPLANATION OF PLATE 8 

Actinocrthereis cf. !· splendens 

{Sutton and Willia.ms) 

female left valve outer view, x65 

male right valve inner view, x80 

Actinocythereis bensoni n. sp. 

female left valve outer view, x59 

male right valve inner view, x73 

Echinocythereis iacksonensis (Howe and Pyeatt) 

fem.a le left valve ou te:r view, x58 

male le.ft valve inner view, x58 
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EXPLANATION OF PLATE 9 

Figure Page 
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Buntonia aff. !.- subtriangularis (Sutton and Yilliams) 62 

male left valve outer view, xl21 

male right valve inner view, xl21 

Buntonia aff. B. alabamensis (Howe and Pyeatt) 

adult? right valve outer view, xl06 

adult? right valve inner view, xl15 

Bun tonla sp. l 

female left valve outer view, xll8 

male right valve inner view, xl20 
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63 
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Figure 
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EXPLANATION OF PLATE 10 

Bun tonia sp. 2 

female right valve outer view, x86 

male right valve inner view, x83 

Tdginglymus long:icostata (Blake) 

female left valve outer view, x79 

male right valve inner view, x79 

Tri~inglY!us virginica n. sp. 

female left valve outer view, x85 

male right valve inner view, x85 
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Figure 
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EXPLANATION OF PLATE 11 

Triginslymus hazeli n. sp. 

female left valve outer view, x97 

male right valve inner view, x93 

Triginglymus horseshoensis n. sp. 

female? left valve outer view, x94 

male? right valve inner view, x93 

Triginglymus sp. 1 

female left valve out~r view, x94 

male right valve inner view, x94 
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Figure 
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EXPLANATION OF PLATE 12 

Tri;inglymus sp. 2 

female left valve outer view, x85 

male right. valve inner view, x79 

Tri1inglY!us sp. 3 

female left valve outer view, x94 

male right valve inner view, x94 

Hermanites collei (Gooch) 

female left valve outer view) x96 

male right valve inner view, x99 
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Figure 
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EXPLANATION OF PLATE 13 

Hermanites sp. 1 

female left valve outer view, x86 

male right valve inner view, x90 

Herrnanites chapmani n. sp. 

female left valve outer view~ x80 

male right valve inner view, x82 

Cytheretta aff. c. alexanderi Howe and Chambers 

female left valve outer view, x65 

male right valve inner view, x62 
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Figure 
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EXPLANATION OF PLATE 14 

Loxoconcha aff. L. concentrica Krutak -
female? right valve outer view, xl37 

male? right valve inner view, xl34 

toxoconcha undet. sp. 1 

left valve outer view, xl64 

right valve innei: view, xl64 

Loxoconcha undet. sp. 2 

male? left valve outer view, xl23 

male? left valve inner view, x118 
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Figure 
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EXPLANATION OF PLATE 15 

Cytheroptercm. aff • .£• var!osum Martin 

female right valve outer view, xllS 

male right valve inner view, xllS 

Cytheroptercm. aff • .£• lanceolata Huff 

right valve outer view, xl37 

right valve inner view, xl24 

Paracypris aff. !• franguesi Howe and Chambers 

female left valve outer view, x61 

male right valve inner view, x58 
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