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I. ABSTRACT 

A Pleistocen e os tracode fauna with 41 
species was recovered from carbonate sedi­
ments that occur in Palm Beach County, 
Florida. The faun a is described and three 
new species are named; these are "Aurila" 
be llegladensis, Megacy there edwardsi and 
Hemicytherura vokesae. Ostracode occur­
rence data and petrological evidence indicate 
that the sediments were deposited under 
fully marin e condit ions at a water depth of 
from 0 to 23 meters and in a tropical or 
subtropical climate regime. 

EDITORIAL COMMITTEE FOR THIS PAPER 

II. INTRODUCTION 

Ostracode remains were recovered from 
Pleistocene sediments located near the town 
of Belle Glade in Palm Beach Countv 

"' Florida. Five samples were examined, three 
of which were collected at Tulane Univcrsi ty 
Locality 201 (TU 201) and one each from 
localities TU 580 and TU 7 33 (see Section 
VIII for description). Four of the five 
samples were washed before they were re­
ceived by the au thor. The unwashed sample 
(from TU 201) was analysed for grain size 
distribution and composition. 
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Two of the samples (TU 580 and TU 
733) contained only juvenile valves, frag­
ments of large species and complete valves 
and carapaces of small species (less than .55 
mm in length). Ln as much as all washed 
samples were prep a red in the same manner, 
the samples containing only small specimens 
and fragments are in tcrpreted as representing 
the results of differential transportation of 

the original material. 

III. SEDIMENT ANALYSIS 

The sample (from TU 201) used for litho­
logic analysis (379.2 grams) was a very light 
gray shell marl. More than 90% of the sedi­
ment grains were in the size range of 0 (07 4 
to 20.0 mm, that is, fine sand and larger. 
Those grains larger than 0.420 mm were 
whole or broken fossils. 

The total carbonate fract ion, 86.2% b y 
weight, was composed chiefly of bivalves, 
gastropods, echinoid spines, bryozoa and 
coral fragments. The o ther material was in ­
soluble residue composed of quartz (90%) 
and minor quantities of clay minerals, 
organic matter and a few d ark mineral 
grains. The quartz grains were mostly angu­
lar or subangular with a few being subround­
ed or rounded. 

Using Folk's classification ( 19 62) for 
such materials, the sediment is cat egorize d as 
a lime mud wi th fossils; it is the T ype II 
carbonate composed of allochems and 
micrite. Conditions of short -lived curre nts or 
a rapid rate of formatio n of the microcrys­
talline ooze are thus indicated. The sedi­
ments may be placed in the T ype II class of 
Plumley et al. (1962), which re presents 
deposition in waters that were altern a tely 
quiet and agitated. 

IV. AGE OF THE SEDIMENT 

The stratigraphy of the region has bee n 
reviewed by Olsson (in Olsson and Pe tit, 
1964 ), who concluded that the "Caloo sa­
hatchee Formation" of earlier workers was 
comprised of several units that sho uld be 
described separately. The uppermost of the 
units was designated by Olsson to be "Unit 
A" (ibid, p. 521) and is the source of the 
material used in the present stud y . Olsson 

indicated that "the unit is referred to the 
lat e Pliocene, but an early Pleistocene age is 
also possible" (ibid, p. 525 ). 

Emily H. Vokes (1973, personal com­
munication) stated that "Unit A" is of Pleis­
toce ne age; this conclusion is based upon her 
studies of the molluscan faunas and their 
relationships to the Moi n Formation of 
Costa Rica. Akers ( 197 2) also indicated that 
the Moi n Formation is of Pleistocene age. 
DuBar (1974) suggested that "Unit A" of 
Olsson was of a "medial Pleistocene age" 
and he informally proposed the n arne "Ber­
mont F ormation" for the unit. 

Q ualitative and quantitative comparisons 
(Cheetham and Hazel , 1969) to other nearby 
Pleistocene ostracode faunas are of little use 
in t he determination of the exact age of the 
"Bermont Formation." That is, there are so 
fe w similarities at the species level that the 
re sults are inconclusive in an attempt to de­
li neate which portion of the Pleistocene 
re cord is represented (see Hall, 1965; Hazel, 
1968 ; V alentine, 1971 ). 

V. PALEOENVIRONMENT 

A summary of environmental conditions 
of modern representatives of fossil species is 
given in the systematics portion of this 
paper. It is not possible to compare the 
fauna directly with assemblages from nearby 
modern localities because there are few 
species in common with any single living 
assemblage (Puri, 19 60; Benson and Cole­
man, 1963 ; Keyser, 1975). The closest rela­
tionships exist between this fauna and those 
from the Florida Keys-Florida Bay area. For 
example, 10 of the 14 species reported by 
Puri ( 1960) from the Keys are present in the 
" Bermont" material, but only 15 of Puri's 
40 species from Alligator Point were recover­
ed. This may indicate that differences in 
sediment characteristics are strongly re­
flected in the composition of faunal assem­
blages. 

Based upon the modern occurrences of 
the ostracode species of the Belle Glade area 
the salinity range at the time of deposition 
ranged from 25 to 40 o/oo. About one-half 
of the species that occur in modern sediment 
( 15 of 29) are normally found under such 
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conditions, while most of the other forms 
have been reported only from marine waters. 

The species restricted to fresh or brackish 
waters comprise less than 5% of the total 
valve count. Limnocythere sp. and Physo­
cypria pustulosa were probably transported 
fr om areas with relatively lower salinity to 
an area that was polyhaline or ultrahaline 
(Ager, 1963) or those specimens represent 
contamination from the overlying fresh 
water sediments (McGinty, 1970). Para­
cy the ride a vandenboldi has been reported 
from only brackish w at er but its modern 
occurrence has been not ed in only one study 
(Swain, 1955) t herefore its total range is 
probably not kn own. Other taxa present in 
the assemblage from Belle Glade have been 
reported only from m arine environments; 
these include Bairdopp ilata, (Bairdoppilata) 
cushmani, Loxocorniculum fischeri, Loxo­
corniculum p ostd o rsolatum, Orionina 
bradyi, Paracypris sablensis, Paranesidea 
bradyi, Proteoconcha multipunctata, and 
Protocytheretta pumicosa. The marine ostra­
code species indicate the same environment 
represented by the "Molluscan 'Glades' 
fauna" mentioned by McGinty ( 1970 ). 

Some of the previous publications on 
modern ostracodes do not present exact in­
formation on water depth of sample sites, 
but it is usually possible to interpret the 
approximate depth range of a particular 
species. In the presen t study, if Physocypria 
and Limnocy there are eliminated from con­
sideration, the remaining taxa are indicative 
of depths from near the shoreline to 23 
meters. J t is a depth range that the reported 
species have in common, that is, an interval 
in which all the sp ecies sometimes occur. 

The marin e climate is interpreted as hav­
ing been subt ropical or tropical. Cyprideis 
mexicana, Cytherura sp. C and Xestoleberis 
rigbyi have b een reported only from tropical 
regions, whereas Cyprideis salebrosa, Loxo­
concha fischeri and Paracytheridea vanden­
boldi have be en reported only in subtropical 
areas. It should be n oted that the species 
mentioned above are recorded in few papers 
dealing with m odern sediments; the total.of 
such environmental range of each species 
may not be kn own. A ll remaining species 
reported from modern sediments have been 

recovered from both subtropical and tropical 
areas. The climatic terms are used as pro­
posed by Trewartha (1954) and Rumney 
(1968) and are based upon physical criteria. 

In. conclusion, the ostracode fauna (see 
Table 1) is interpreted to indicate that the 
deposition of the "Bermont Formation" at 
Belle Glade, occurred in a low-energy envi­
ronment, at a water depth of less than 23 
meters under fully marine conditions m a 
subtropical or tropical region. 
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VII. SYSTEMATIC PALEONTOLOGY 

All figured and type specimens are de­
posited at the U.S. National Museum 
(USNM). All illustrations for this paper are 
scanning electron micrographs. 

Subclass OSTRACODA Latreille, 1806 
Order PODOCOPIDA Muller, 1894 

Suborder PODOCOPINA Sars, 1866 
Superfamily BAIRDIACEA Sars, 1866 

Family BAIRDIIDAE Sars, 1866 
Genus BAIRDOPPILATA Coryell, 

Sample and Jennings, 1935 
BAIRDOPPILATA (BAIRDOPPILATA) 

CUSHMANI (Tressler, 1949) 
Plate 1, figure 5 

Nesidea wslzmani TRESSLER, 1949, p. 342, figs. 
4-8. 

Bairdoppilata cari11ata KORNICKER, 1961, P• 66, 
pl. 1, figs. 5a-e; text figs. 9A-J, 10B-C, E. 

Bairdoppilata triangulata Edwards. B~NSON and 
COLEMAN, 1963, p. 20-21, pl. 3, f1gs. 1-3; text 
fig. 1 (not Bairdoppilata triangulata Edwards, 
1944, p. 507, pl. 85, figs. ·5-7). 
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TABLE 1. OSTRACODE FAUNAL LIST 
Locality 

TU 201 TU 580 TU 733 

A ctinocy there is triangularis. Morales 9* 1AF 1AF 
6JV 

A urila sp. cf. A. amygdala (Stephenson) 2 4JV 

"Aurila" floridana Benson and Coleman 23 2AF 4AF 
11JV 7JV 

"Aurila" bellegladensis, n. sp. 37 1AF 1AF 
12JV 17JV 

Bairdoppilata (Bairdoppilata) cushmani (Tressler) 3 1JV 

Basslerites sp. 2 
1JV 2 

Cyprideis m~xicana Sandberg 3 1JV 

Cyprideis salebrosa van den Bold 7 9JV 8JV 

Cytherella sp. 2 2JV 3JV 

Cytherelloidea sp. aff. C. leonensis Howe 4 2JV 2JV 

Cytheromorpha paracastanea (Swain) 10 10 1 
2JV 2JV 

Cy therura sp. cf. C. sandbergi Morales 1 1JV 1JV 

Cy therura sp. A 3 1 1 

Cytherura sp. B 2 2 

Cy therura sp. C 1 

Haplocy theridea bradyi (Stephenson) 8 

Haplocytheridea setipimctata (Brady) 34 

Hemicytherura vokesae, n. sp. 1 8 7 
2JV 1JV 

Hulingsina ashermani (Ulrich and Bassler) 5 1AF 3JV 
9JV 

Limnocy there sp. 7 3AF 
13JV 

Loxoconcha sp. cf. L. matagordensis Swain 3 1JV lJV 

Loxoconcha sp. cf. L. sarasotana Benson and Coleman 11 

Loxocorniculum fischeri (Brady) 43 SAF 4AF 
10JV 9JV 

Loxocorniculum postdorsolatum (Puri) 6 1AF 2AF 
3JV SJV 

Macrocyprina sp. 2AF 2JV 
Megacy there edwardsi, n. sp. 12 1AF 1AF 

Neocaudites sp. cf. N. triplistriata (Edwards) 1 1AF 

Neonesidea sp. cf. N. gerda (Benson and Coleman) 1 
Orionina bradyi van den Bold 16 3AF 2AF 

3JV 
Paracypris sablensis Benson and Coleman 6 2JV 
Paracy the ride a tschoppi van den Bold 3 1JV 1JV 
Paracy theridea sp. cf. P. vandenboldi Puri 4 1JV 
Paradoxostoma sp. lAF 1AF 1JV 
Paranesidea sp. cf. P. bradyi (van den Bold) 3 ?3JV 
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Pellucistoma sp. aff. P. atkinsi Hall 

Plzysocypria sp. cf. P. pustulosa Sharpe 

Pro teoconcha multipunctata (Edwards) 

Protocytheretta pumicosa (Brady) 

Pu riana rugipunctata (Ulrich and Bassler) 

Radimella confragosa? (Edwards) 

Xestoleberis rigbyi Morales 

* valve count, adults 
A F =fragments, adults 
JV =valve count, juveniles 

Bairdoppilata (Bairdoppilata) cushmani (Tressler). 
MADDOCKS, 1969 , p. 68-71, figs. 34, 35h-m, 
DIMENSIONS: Left valve, length 1.00 mm, 

height .68 mm. 
MATERIAL: Four valves, 

ENVIRONMENT: Previously reported 
from modern sediments deposited at water 
depths of about 0.9 to 72.9 meters; marine; 
subtropical and tropical. 

Genus PARANESIDEA Maddocks, 1969 
PARANESIDE A sp. cf. P. BRADY! 

(van den Bold, 1957) 
Plate 1, figure 6 

Bairdia foveolata BRADY , 1868, p. 56, pl. 7, figs. 
4-6. BRADY, 1880 , p. 55, pl. 8, figs. 1a-f, 2a-f 
(not Bairdia foveolata Bosquet, 1852, p. 21, pl. 
1, figs. Sa-<1), 

cf. Bairdia bradyi VAN DEN BOLD, 19 57, p, 236, 
pl. 1, fig. 5. PURl, 1960, p. 130-131. VAN 
DEN BOLD, 1966 , p. 45, pl. 1, figs. Sa-c. 
MORALES, 1966, p. 23, pl. 1, figs. 4a-d. 
SWAIN, 1967 , p. 36, pl. 7, fig. 4. 

Bairdia sp. cf. B. bradyi van den Bold. BENSON 
and COLEMAN , 1963, p. 18-19, pl. 2, figs. 1-3, 
text fig. 7. 
DIMENSIONS: Carapace, length .85 mm; 

height .54 mm; width ,45 mm, 
MATERIAL: A damaged carapace, four valves. 

ENVIRONMENT: Previously reported 
from modern sediments deposited at water 
depths from near the shoreline to 2103 
meters; marine; subtropical and tropicaL 

Genus NEONESIDEA Maddocks, 1969 
NEONESIDEA sp. cf. N. GERDA 

(Benson and Coleman, 1963) 
Plate 1, figure 8 

1 

5 

6 

5 

14 

25 

10 

1 
2JV 

2 
1JV 

2JV 

1AF 
3JV 

1JV 

1AF 
1JV 

3 
9JV 

1JV 

2AF 
2JV 

2AF 
6JV 

cf. Bairdia gerda BENSON and COLEMAN, 1963, 
p. 19-20, pl. 1, figs. 14 .. 16; text fig. 8. 

Bairdia cf. B. crosskeyana Brady. BENDA and 
PURl, 1962, p. 324, pl. 5, figs. 12, 13 (not 
Bairdia crosskeiana Brady, 1866, p. 366, pl. 57, 
fig. 1 0). 

Neonesidea gerda (Benson and Coleman). MAD­
DOCKS, 1969, p, 24"26, figs. 7a-k. 
MATERIAL: A single damaged valve. 

REMARKS: The shape and muscle scars 
of the single valve appear to be identical to 
N. gerda (Benson and Coleman). 

ENVIRONMENT: Previously reported 
from modern sediments deposited at water 
depths from near the shoreline to 15.2 
meters; marine; subtropical and tropical. 

Family MACROCYPRIDIDAE Muller, 1912 
Genus MACROCYPRINA Triebel, 1960 

MACROCYPRINA sp. 
Plate 1, figure 7 

DIMENSIONS: Juvenile, left valve, length .. 60 
mm, height .28 mm, 

MATERIAL: Two juvenile valves and two frag-
ments of adult valves. 

REMARKS: The limited nature of the 
material precludes identification at the 
species level. The juveniles were recovered 
from the sample taken at locality TU 733; 
the fragments are from TU 5 80. 

Superfamily CYPRIDACEA Baird, 1845 
Family PARACYPRIDIDAE Sars, 1925 

Genus.PARACYPRIS Sars, 1866 
PARACYPRIS SABLENSIS 

Benson and Coleman, 1963 
Plate 1, figure 4 
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Paracypris? sablensis BENSON and COLEMAN, 
1963, p. 16-17, pl. 1, figs. 11-13; text fig. 5. 
DIMENSIONS: Left valves, length .80-.83 mm; 

height .39-.40 mm. 
MATERIAL: Eight valves. 

REMARKS: The muscle scars could not 

be seen on any specimen, but all other char­
acters were identical to those of the lecto­

type (USNM 113181 ). 
ENVIRONMENT: Previously reported 

from modern sediments deposited at water 

depths of 5.8 to 29.0 meters; marine; sub­

tropical and tropical. 

Family CYTHERIDEIDAE Sars, 1925 

Subfamily CYTHERIDEINAE Sars, 1925 

Genus CYPRIDEIS Jones, 1857 
CYPRIDEIS SALEBROSA 

van deR Bold, 1963 
Plate 1, figure 9 

Cyprideis salebrosa VAN DEN BOLD, 1963b, p. 
377-378, pl. 7, figs. 9a-d; pl. 11, figs. la-c. 
SANDBERG, 1964b, p. 144-152, pl. 8, figs. 
10-25; pl. 9, figs. 1-12; pl. 14, figs. 1-3; pl. 17, 
figs. 3a-f; pl. 18, fig. 10; pl. 20, figs. 5-10; pl. 
22, figs. 5, 8 (with synonymy). VAN DEN 
BOLD, 1971, p. 452, 454. VAN DEN BOLD, 
1972b, p. 486. KEYSER, 197 5, p. 490, 493, 
text fig. 3. KONTROVITZ, 1976, p. 93, pl. 2, 
fig. 1. 
DIMENSIONS: Right valve, length 1.20 mm; 

height .6 5 mm, 
MATERIAL: Twnety-four valves. 

REMARKS: The specimens are larger 
than those reported by van den Bold 

(1963b), but are similar in size to the range 
presented by Sandberg (1964b). 

ENVIRONMENT: Previously reported 

from modern sediments deposited in estu­
aries, mangrove swamps and on the con­
tinental shelf of the Gulf of Mexico; water 

depths from near shore to more than 18.3 

meters; brackish and marine; subtropical. 

CYPRIDEIS MEXICANA Sandberg, 1964 
Plate 1, figure 1 

Cyprideis mexicana SANDBERG, 1964b, p. 125, 
pl. 11, figs. 11-14; pl. 12, figs. 1-5; pl. 17, fig. 1; 
pl. 2 0, figs. 1, 2; pl. 22, figs. 2, 9a ,b. 
MORALES, 1966, p. 32, pl. 2, figs. 1a,b. 

. DIMENSIONS: Carapace, length 1.05 
he1ght .56 mm; width .41 mm. 

MATERIAL: One carapace, two valves. 

mm; 

REMARKS: This species is similar to 
A nomocy theridea locketti Stephenson, 

1938, but lacks the "thickened flange of 

clear shell material" at the posteroven tral 

margin of the right valve. 

ENVIRONMENT: Previously reported 

from modern sediments deposited in shallow 

lagoons and from depths as great as 6.1 

meters; brackish to marine; tropical. 

Genus HAPLOCYTHERIDEA 

Stephenson, 1936 

HAPLOCYTHERIDEA BRADY! 

(Stephenson, 1938) 
Plate 1, figure 2 

Cytheridea (Haplocy theridea) bradyi STEPHEN­
SON, 1938, p. 129-132, pl. 23, fig. 22; pl. 24 , 
figs. 5, 6; text fig. 10. 

Haplocytheridea bradyi (Stephenson). SWAIN, 
1955, p. 618, pl. 59, figs. 12a,b. PURl, 1960, p. 
110, pl. 2, figs. 3, 4; pl. 6, fig. 19; text figs. 4, 
5. SANDBERG, 1964a, p. 362-363, pl. 2, figs. 
7-16. HALL, 1965, p. 41, pl. 11, figs. 1-11. 
HULINGS and PURl, 1965, p. 321, fig. 12. 
HULINGS, 1966, p. 50, fig. 6f. HULINGS , 
1967, p. 642, fig. 3p. GROSSMAN, 1967, p. 
64a, pl. 11, fig. 2; pl. 17, figs. 15, 16, 18. 
SWAIN, 1968, p. D8, pl. 1, figs. 7a,b, 8a,b; pl. 
2, fig. 8. KRUTAK, 1971, p. 16, pl. 2, figs. 
5a,b. VALENTINE, 1971, p. D6, pl. 2, figs. 42, 
46. SWAIN, 1974, p. 13, pl. 1, figs. 9, 10, 13 ; 
pl. 8, figs. lOa,b. KONTROVITZ, 1976, p. 93, 
pl. 2, fig. 3. 

Haplocy theridea bradyi Swain (sic). BYRNE, 
LEROY, and RILEY, 1959, p. 240, pl. 4, fig. 
10; pl. 5, fig. 11. 

Cythe ridea (Haplocy theridea) wadei STEPHEN­
SON, 1941, p. 428-429, text figs. 3, 4, 14-18. 

Haplocytheridea wadei (Stephenson). PURl , 
1953b, p. 231, pl. 3, figs. 5, 6; text fig. 3g. 

Cy theridea (Hap locy the ride a) proboscidiala ED­
WARDS, 1944, p. 508-509, pl. 85, figs. 8-11. 

Haplocytheridea proboscidiala (Edwards). BEN­
SON and COLEMAN, 1963, p. 28-29, pl. 3, 
figs. 4-9; text fig. 15. 

"Haplocytheridea" bradyi (Stephenson). HAZEL, 
1975, p. 477,479. 
DIMENSIONS : Right valves, length .7 3-.7 5 

mm; height .43-.45 mm. 
MATERIAL: Eight valves. 

ENVIRONMENT: Previously reported 
from modern sediments deposited at water 
depths of 0.9 to 62.2 meters; brackish and 

marine; mild temperate, subtropical and 
tropical. Also reported from the Cape Hat­
teras area, North Carolina (Hazel, 1975). 

HAPLOCYTHERIDEA SETIPUNCTATA 

(Brady, 1869) 
Plate 1, figure 2 
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Cytl1eridea setipunctata BRADY , 1869, p. 124, pl. 
14, figs. 15 , 16. 

Haplocy tl1 eridea se tipuncta ta (Brady ). SAND­
BERG , 1964a, p. 361 -362, pl. l , figs. 10-14 ; pl. 
2, figs. 1-4 (with synonymy). HULINGS and 
PURl , 1965 , p. 329 , fig. 14. SANDBERG, 
1965 , p. 508 , pl. 3, fig . 12. HULINGS, 1967, p. 
643, fig . 3q. GROSSMAN, 1967, p. 64a, pl. 11, 
figs. 4, 7 ; pl. 16, figs. 13-18. SWAIN, 1968, p. 
D7-8, pl. 1, figs. Sa-c ; pl. 7, figs. la,b. VALEN­
TINE, 1971 , p. D6, pl. 2, figs. 48, 49. SWAIN, 
1974, p. 12-13, pl. 9, fig. 16. VAN DEN BOLD, 
1971' p. 452, 454. 
DIMENSIONS: Left valve, ? female, length 

1.13 mm; height .7 4 mm. 
MATERIAL : Thirty -two valves; one juvenile 

carapace. 

ENVIRONMENT: Previously reported 
from modern sediments deposited at water 
depths of 0.6 to 21.3 meters; brackish and 
marine; subtropical and tropical. 

Subfamily NEOCYTHERIDEINAE 
Puri 1957 

Genus HULINGSINA Puri, 1957 
H ULI N G SINA ASHERMAN I 

(Ulrich and Bassler, 1904) 
Plate 2, fig ure 8 

Cy th e rideis ashermani ULRICH and BASSLER , 
19 04, p . 126 , pl. 37 , figs. 10-16. 

Hulingsina ashermani (Ulrich and Bassler). PURl , 
1958a, p. 173 , table 2. POOSER, 1965 , p. 45 , 
pl. 6, fig. 5; pl. 8, figs . 1-3. HULINGS and 
PURl , 1965, p. 323 , fig. 12a. MCLEAN, 1966 , 
p. 74, pl. 23 , fig. 4. GROSSMAN , 19 67, p. 68, 
pl. 14, fig. 2 ; pl. 20 , figs . 13-14 (with synony­
my). KONTROVITZ , 19 76, p. 62, pl. 2, fig. 5. 

Pan tocy tlzere ashe rmani (Ulr ich an d Bassler). HUL­
INGS, 1966 , p. 51, figs. 2a-g , 6n . HULI NGS, 
1967 , p . 645 , fig. Se . SWAIN, 1968, p. DlO, pl. 
2, figs . la-d; pl. 6, fig. 4; text fig. 8. SWAIN, 
1974 , pl. 1, figs. 21, 24; pl. 2, figs. 1-3; pl. 9, 
fig s. 12a,b. 
DIMENSIONS : Left valve, length .73 mm; 

height .38 mm. 
MATERIAL: Eighteen valves. 

ENV IRONMENT : Previously reported 
from m odern sediments deposited at water 
depths of 1.5 to 91.4 me ters; brackish to 
marine; sub tropical and tropical. 

Family CYTHERURIDAE Muller, 1894 
Genus CYTHERURA Sars, 1866 

CYT HERURA sp. cf. C. SANDBERG! 

Morales , 1966 
Plate 2, figure 1 

cf. Cytherura sandbergi MORALES, 1966, p. 50 , 
52, pl. 4, figs. 6a-d (with synonymy). 
KRUT AK, 1971, p. 20-21, pl. 2, figs. 3a,b. 
KONTROVITZ, 1976, p. 63, pl. 3, fig. 1. 
DIMENSIONS: Right valve, length .60 mm ; 

height .35 mm. 
MATERIAL: Three valves. 

REMARKS: The valves are large r than 
the specimens examined by Morales ( 1966) ; 
other characters are similar. 

ENVIRONMENT: Previously reported 
from modern sedimen ts deposited at water 
depths of 3.1 to 54.9 meters ; brackish to 
marine ; subtropical and tropical. 

CYTHERUR A sp. A 
Plate 2, figure 5 

Cytherura sp. A KONTROVITZ, 1976, p. 63, pl. 
3, fig. 7. 
DIMENSIONS : Left valve, ? juvenile, length .41 

mm ; height .24 mm. 
MATERIAL : Five valves. 

REMARKS: The five valves reported here 
and the three p reviously described are insuf­
ficient to name the species. 

ENVIRONMENT: Previously reported 
from modern se diments deposited at water 
depths of 33.0 t o 56.7 meters; marine; sub­
tropical. 

CYTHERURA sp. B 
Plate 2, figure 3 

DESCRIPTION: Right valve, moderately calci­
fie d , small. Lateral view, subrectangular. Cardinal 
angles rounded. Dorsal margin nearly striaght with 
slight concavi ty at mid-length, ventral margin 
parallel with slight concavity in front of mid­
length. Anterior margin, broadly rounded; posteri­
or, triangular with apex equal to the caudal process 
just above mid-height. 

Surface: About 12 distinct longitudinal ridges 
joined to a posterior sub-vertical rib; three join 
anterior rim. The posteroventral rib is high, ala-
like. Eyespots, weak. . 

Internal features: Marginal area, wide at anten­
or narrow elsewhere. Inner margin may be serrate 

' . (possibly eroded). Radial pore canals at antenor, 
few, sinuous or simply curved, a few false; at pos­
terior, few, simple. Hinge normal for genus. Muscle 
scars not seen. 

DIMENSIONS: Right valve, length .58 mm; 
height .31 mm. 

MATERIAL: Four valves. 

REMARKS: This species differs from 
Cytherura wardensis Howe and Brown, 
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19 35, and Cytherura pseudo.striata ~ulings, 
1966, in its shape and in lackmg a retlctulat~ 
surface. Valentine ( 1971) reported sp.ecl­
mens identified as C. pseudostriata Hulings 

that are similar in shape, but tho.se hav~ a 
reticulate surface in contrast to thlS specles. 

CYTHERURA sp. C 
Plate 2, figure 7 

? Cytherura sp. aff. C. forulata Edwards. MOR­
ALES, 1966, p. 46, 48, pl. 4, figs. 7a,b (not 
Cy therura forulata Edwards, 1944, p. 526, pl. 
88. figs. 17-20). 
DIMENSIONS: Left valve, length "-,59 mm; 

height .33 mm. 
MATERIAL: One valve. 

REMARKS: This species differs from 

Cytherura forulata Edwards by not having 
an arched dorsal margin; it is slightly con­

cave at mid-length. 
ENVIRONMENT: Previously reported 

from modern sediments deposited at water 
depths of less than 1.8 meters; marine; 

tropical. 

Genus HEMICYTHERURA Elofson, 1941 
HEMICYTHERURA VOKESAE 

Kontrovitz, n. sp. 
Plate 2, figures 2, 4 

DIAGNOSIS: Distinguished by its elongate 
rectangular shape, prominent horizontal ridges and 
distinct cross-ridges. 

DESCRIPTION: Moderately calcified, small, 
rectangular in lateral view. Females, dorsal margin 
nearly straight; ventral margin slightly convex and 
subparallel. Males, dorsal and ventral margins near­
ly straight and parallel. Both sexes have anterior 
margin evenly rounded; posterior evenly rounded 
below mid-length, a slightly upturned caudal 
process above. 

Surface is reticulate with high, delicate hori­
zontal ridges. The dorsal and ventral marginal 
ridges are most prominent being flu ted on well 
preserved specimens. Rib just above ventral rib 
bifurcates then unites again reaching the low an. 
terior rim. All horizontal ribs connect to sinuous 
vertical rib just in front of posterior. 

Sexual dimorphism: As above, males also lower. 
Internal view: Valves deep. Hinge, right valve, 

selvage is extended into high blade-like elements 
that reach toward center just beyond cardinal 
angles; above hinge elements there is a distinct 
flange groove. Left valve, a long blade-like medial 
element expanded at each end; fits between termi­
nal elements of right valve. 

Inner lamella is wide at anterior, narrow else­
where. Inner margin, slightly serrate at anterior, No 
vestibules. Radial pore canals, few and curve d. 
Muscle scars not seen. 

HOLOTYPE: Left valve, female, figured , 
USNM 236001; length .47 mm; height .26 mm. 

PARA TYPES: Right valve, female, figured , 
USNM 236002; length .44 mm, height .24 mm ~ 
Left valve, female, USNM 236003; length .45 mm , 
height .26 mm. Right valve, male, USNM 23600 4; 
length .46 mm, height .23 mm, Left valve, male, 
USNM 236005; length .45 mm, height .24 mm, 

TYPE LOCALITY: Tulane University Depart­
ment of Geology Locality 580 (see section VIII of 
this study) . 

DIMENSIONS: Females, right valves, length 
.44-.48 mm; height .24-.26 mm. Males, right valve s, 
length .45-.46 mm; height .21-,24 mm. 

MATERIAL: Nineteen valves. 

REMARKS: This specimen is similar to 

Hemicytherura sablensis Benson and Cole­

man, 1963, in outline, but differs from the 

latter by having distinct cross-ribs between 

the horizontal ribs. An examination of the 

lectotype (USNM 113199) also revealed that 

H. sablensis has straight horizontal ribs; hori­

zontal ribs are sinuous on H. vokesae, n. sp. 

The species is named in honor of Dr. Emily 

H. Vokes of Tulane University for her con­

tributions to paleontology. 

Genus PARACYTHERIDEA Muller, 1894 
PARACYTHERIDEA sp. 

cf. P. VANDENBOLDI Puri, 1953 

Plate 3 , figure 1 
Cytheropteron nodosum ULRICH and BASSLER , 

1904, p. 129-130, pl, 38, figs. 37-40. (Not 
Cytheropteron nodosum Brady, 1868, p. 448 , 
pl. 34, figs. 31-34.) 

Paracy the ride a nodosa (Ulrich and Bassler). HOWE 
et al., 1935, p. 37, pl. 3, fig. 7. VAN DEN 
BOLD, 1946, p. 86 , pl. 16, fig. 7. SWAIN, 
1951, p. 51, pl. 3, figs. 19-22. 

cf Paracytheridea vandenboldi PURl, 1953c, p. 
751. PURl, 1953b, p. 238, 240, pl. 3, fig. 7; 
text figs. Sa,b. MALKIN, 1953, p. 780, pL 79 , 
fig. 5. SWAIN, 1955, p. 625 , pl. 62, figs. 2a, b. 
MCLEAN, 1957, p. 75-76, pl. 8, figs. 4a, 4b. 
HALL, 1965, p. 49, pl. 18, figs. 22-30. MC­
LEAN, 1966, p. 61-62. 

Paracy theridea cf. P. vandenboldi Puri. SWAIN , 
1968, p. Dll, pl. 2, figs. 4a,b, 

DIMENSIONS: Left valve, length .81 mm , 
height .42 mm. 

MATERIAL: Five valves, 

REMARKS: Although these specimens 

are larger than those reported by Ulrich and 

Bas·sler (length .68 mm; height .30 mm) they 

are similar in all other characteristics. 

ENVIRONMENT: Previously reported 
from modern sediments deposited at water 
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depths of about 1.7 meters; brackish; sub­
tropical (Swain, 1955). 

PARACYTHERIDEA TS CHOPP! 

van den Bold, 1946 
Plate 2, figure 6 

Paracytheridea tschoppi VAN DEN BOLD, 1946, 
p. 85, pl. 16, figs. 6, 7 , KINGMA, 1948, p. 74, 
pl. 7, fig. 12. KEIJ, 19 54 , p. 220, pl. 4, fig. 4. 
VAN DEN BOLD, 1957, p. 245, pl. 4, fig. 7. 
BENSON AND COLEMAN, 1963, p. 33-34, pl. 
6, figs. 7, 9, 10 ; tex t figs. 20a,b. VAN DEN 
BOLD, 1967a, p. 31 3. VAN DEN BOLD, 1968, 
p. 76, pl. 4, figs. 8a-d. VAN DEN BOLD, 
1972a, p. 434. 

Paracy theridea vanwessemi VAN DEN BOLD, 
1946, p. 86, pl. 16 , fig , 13. 

Paracy theridea sp. 1 , D ROOG ER and KAAS­
SHIETER, 1958, p. 91. 
DIMENSIONS: R igh t valve, length .63 mm; 

he ight .36 mm, 
MATERIAL: Five valves. 

REMARKS: These specimens are larger 
t han the type individ uals, but are similar in 
other characters. 

ENVIRONMENT: Previously reported 
from modern sedime nts deposited at water 
depths of about 6 .1 to 39.6 meters; marine; 
subtropical and tropical. 

Family HEMICYTHERIDAE Puri, 1953 
Subfamily HEMICYTHERINAE Puri, 1953 

Genus AURILA Pokorny, 1955 
AURILA sp. cf. A. AMYGDALA 

(Stephenson, 1944) 
Plate 2, figure 9 

cf. Hemicythere amygdala STEPHENSON, 1944, 
p. 158, pl. 28 , fi gs. 8, 9. PURl, 1953a, p. 17_6, 
pl. 1, fig. 3. PURl, 1953b, p. 266, pl. 11, flg. 
14. PURl , 1960 , p. 129, text figs. 31, 32. 

Aurila amygdala (Stephenson), BENSON and 
COLEMAN, 1963, p. 36, pl. 8, figs, 6, 8, 9; text 
figs. 22a,b. BUT LER, 1963, p. 73, pl. 2, fig. 16; 
pl. 6, fig. C. VAN DEN BOLD, 1965, p. 
394-395, pl. 5 , fig. 10, MORALES, 1966, p. 56, 
pl. 5, figs. 6a-d. HULINGS, 1967, p. 647. VAN 
DEN BOLD, 19 67b, p. 394-395, pl. 5, fig. 16. 
VAN DEN BOLD , 1972a, p. 427-428. VAN 
DEN BOLD , 1972b , p. 486, POAG, 197 4, p. 
59, pl. 6, fig. 5; te xt fig . 2, . 

DIMENSIONS: Carapace, length .56 mm; he1ght 
.36 mm; width .26 mm. 

MATERIAL: Two ad ult carapaces and four 
juvenile valves. 

REMARKS: The few specimens do not 
allow exact identificat ion, but the observed 
characters indicate that this is probably the 

species Stephenson (1944, p. 158) described. 
ENVIRONMENT: Previously reported 

from modern sediments deposited at water 
depths of 1.5 to 7.6 meters; brackish to 
manne (29-39 o/oo); subtropical and 
tropical. 

"AURILA" FLORIDANA 

Benson and Coleman, 1963 
Plate 3, figure 2 

Aurila conradi (Howe and McGuirt) floridmza 
BENSON and COLEMAN, 1963, p. 35-36, pl. 
8, figs. 10-12; text fig. 21. HALL, 1965, p. 32, 
pl. 6, figs. 20-22, 24, 29. 

Aurila floridana Benson and Coleman. MORALES, 
1966, p. 56 57, pl. 5, figs. Sa-d (with synony­
my). VALENTINE, 1971, p. 04, pl. 1, figs. 43, 
4 7. HAZEL, 1971b, p. 370. KONTROVITZ, 
1976, p. 69, pl. 4, fig. 6. 

Aurila? floridana Benson and Coleman. HAZEL, 
1971 b, p. 370. 

Radimella floridana (Benson and Coleman). 
HAZEL, 1971 a, p. 6. 

Radimella? floridana floridana (Benson and Cole 
man). HAZEL, 1975, p. 478. 
DIMENSIONS: Right valves, length .65-.68 

mm; height .43-.45 mm. 
MATERIAL: Two carapaces Uu venile), 43 

adult valves. 

REMARKS: The adult specimens exam­
ined for this study are larger than those of 
Benson and Coleman ( 1963) and Morales 
( 1966 ), but are identical in other characters. 
A new genus is being proposed by J. E. 
Hazel (Smithsonian Contributions to Paleo­
biology, in press) for A conradi, A. floridana 
and related North American forms. 

ENVIRONMENT: Previously reported 
from modern sediments deposited at water 
depths of 1.5 to 62.2 meters; brackish to 
marine (27 -40 o/oo); mild temperate, sub­
tropical and tropical. Also reported by Hazel 
(1975) from the Cape Hatteras area, North 
Carolina. 

"AURILA" BE LLEGLADENSIS 

Kontrovitz, n. sp. 
Plate 3, figures 4, 5 

DIAGNOSIS: Distinguished by the higlily 
arched dorsum, polished ridges, blunt ~audal 
process of the right valve and small tooth 1n the 
bottom of the posterior socket of the left valve 

hinge. 
DESCRIPTION: Almond shaped, moderately 

calcified medium size. In lateral view, ovate, pro 
nounced' overlap by left valve only at dorsum; 
dorsal margin is broadly rounded. In left view, 
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antenor cardmal angle is broadly rounded; posteri­
or cardinal angle more sharply rounded. Dorsal 
margin slopes markedly to rear. Greatest height is 
at antenor cardinal angle, greatest length below 
middle (length/height ratio, left valves, 1.4). An­
terior margin. rimmed and broadly curved below 
mid-height, more oblique above. Posterior margin 
has concavity above mid-height. caudal process 
below. Ventral margin. gently convex with slight 
sinuosity near mid-length. Sexual dimorphism not 
apparent. 

Dorsal view: Ovate, greatest width at mid­
length. slopes evenly to anterior and posterior. Left 
valve slightly larger. 

End view, anterior: Ovate, greatest width below 
mid-height, venter slightly flattened. 

Surface: Anterior is reticulate with about six 
coarse reticulations parallel to anterior rim. Smaller 
reticulations at mid-length; at posterior, shape of 
depressions becomes irregular. Area between de­
pressions (the ridges) are flattened and polished. 
Some specimens have smooth subcentral area and 
weak posterodorsal ridge. A low ventro latera l ridge 
has about 10-11 pits giving a weakly flute d appear­
ance. Eyespot small but dist inc t and on an arcua te 
ridge that is parallel to nearest margin. 

Internal features: Valves deep; caudal process 
blunt in right valve. Hinge, right valve, anterior 
e Iemen t is an oval tooth on a ramp, followed by a 
rounded socket, then a curved media l groove, a 
posterior tooth that is crescent-shaped and slightl y 
enlarged at each end. Left valve, a rounded anterior 
socket followed by a large oval tooth tha t is the 
terminus of the long narrow crenu late media l ba r ; 
posterior socket is oval, elongate and has a small 
tooth at its bottom edge. 

Inner lamella is narrow; anterior ves tible is very 
narrow; poste rior vestibule smal l and on ly at 
caudal process. Radial pore canals, numerous an d 
closely spaced at lowe r an terior margin , m ore 
widely spaced and sligh tl y sinu ous at upp er 
anterior. 

Selvage, right va lve, low but di stin ct at anterior 
higher and sharper at the ve ntral margin wh ere it i~ 
tle~ed inward just in front of mid-length ; at pas­
tenor selvage is parallel to margin and fo rms a 
groove like depression with fl ange (a flange 
groove ). Selvage continues on t o caudal process. 
Selvage of left valve is low b ut dis tin ct , fit s in to 
groove of right valve, is remove d from ou ter margin 
on caudal process . 

. Muscle scars: Central scars, a grou p of three 
With the upper one circular; middle is horizont ally 
elongate and divided; lower scar is elongate , d ivi d­
ed and sloping toward an terovent ral margin. 
Frontal scar is divided into three areas, slopes 
forward. 

HOLOTYPE: Left valve, figure d, USNM 
235996; length .6 0 mm, height .39 mm . 

PARATYPES: Right valve, figure d , USNM 
235997; length .55 mm, height .29 mm. Left valve 
USNM 255998; length .60 m111, he ight .39 mm.' 
Right valve, USNM 255999; length .59 m111 , height 

.33 mm. Carapace, ? juvenile, USNM 236000 ; 
length .53 mm, height .35 111111, width .29 m111. 

TYPE LOCALITY: Tulane University Depart­
ment of Geology Locality 201 (see section VIII of 
this study ). 

DIMENSIONS: Carapaces, ? juveni les, length 
.53-. 56 111m; height .35-.38 mm; width .29-.30 111m ; 
left valves length .55-.60 mm; height .38-.41 mm. 
L/ H ratio of left valves= 1.4. 

MATERIAL: Eight carapaces, 52 va lves. 

REMARKS: This species is similar to 

Aurila conradi (Howe and McGuirt) cali­
f ornica Benson and Kaesler, 1963, but dif­

fers by having a blunt caudal process in the 

right valve, not a pointed one. This species 

also has a less distinct posteroventral ridge 

a nd larger eyespots. The course of the sel­

vage is different in the ventral portion of the 

valves and this species lacks marginal den ­

tides below the caudal process. 

The species differs from Aurila JZoridana 
Benson and Coleman, 19 63, by lacking 

marginal denticles , by the presence of a 

small tooth in the posterior socket of the 

left valve hinge and in the more subdued 

ridges of the surface ornamentation. This 

species is probably a member of a new genus 

that will be described by Joseph E. Hazel 

(Hazel, 1977, personal communication). 

The species is named for its occurrence 

near the town of Belle Glade, Florida. 

Genus RADIMELLA Pokorny, 1969 

RADIMELLA CONFRAGOSA? 
(Edwards, 1944) 
Plate 3, figure 3 

? Hemicy there confragosa EDWARDS, 1944, p. 
518, pl. 86, figs. 23-26. 

? Radimella confragosa (Edwards). VAN DEN 
BOLD, 1975, p. 697, pl. 1, figs. 1-4,16, 17; 
text figs. Ja, b (with synonymy). 
DIMENSIONS: Carapaces, length .56-.60 mm; 

height .34-.36 mm; width .36-.38 mm. 
MATERIAL: Six carapaces, 13 valves. 

REMARKS: This species differs slightly 

from the Holotype of Radimella confragosa 
(Edwards) by having a more evenly rounded 

anterior margin, somewhat heavier ornamen­

tation and by having two posterior marginal 

spines above the caudal process. The posteri­

or marginal spines are similar to those of 

Radimella confragosa form A of van den 

Bold ( 197 5) but the shape and general orna­

mentation differ from that form. The details 
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of the shape and ornamentation serve to dif­
ferentiate this species from the other forms 

described by van den Bold ( 197 5) in his 

st udy of Radimella ex gr. confragosa 
(Edwards). 

Genus ORIONINA Puri, 1953 

ORIO NINA BRADY! van den Bold, 1963 

Plate 3, figure 6 

Orionina bradyi VAN DEN BOLD, 1963a, p. 45, 
47, pl. 3, figs. 7, 8, text fig. 6, figs. S-7 (with 
synonymy). MORALES, 1966, p. 85, 87, pl. 8, 
figs. 2a-c. VALENTINE , 1971, p. D8. VAN 
DEN BOLD, 1974, p. 217. HAZEL, 1975, p. 
477. 

? Orionina bermuda e (Brady). BENSON and 
COLEMAN, 1963, p, 45 -46, pl. 8, fig. 7; text 
fig. 29 (not Cythere bermuda e Brady, 1880, p. 
90, pl. 21, figs. 2a-d). 
DIMENSIONS: Carapaces, length .56-.61 mm; 

he ight .31 -.35 mm; width .26-.30 mm. 
MATERIAL : Three carapaces, 18 valves. 

REMARKS: The marginal area, hinge and 
"pillar" structures are identical to those 

described by van den Bold (1963a). The 

ornamentation is variable and is similar on 

some specimens to that of Orionina vaughni 
(Ulrich and Bassler, 1904). 

ENVIRONMENT: Previously reported 
from modern sediments deposited from 

shallow depths to about 79 2.5 meters; 
marine; subtropical and tropical. 

Subfamily CAMPYLOCYTHERINAE 
Puri, 1960 

Genus PROTEOCONCHA Plusquellec 

and Sandberg, 1969 
PROTEOC ONCHA MUL TIPUNCTAT A 

(Edwards, 1944) 
Plate 3, figure 8 

Acuticythereis multipunctata EDWARDS, 1944, p, 
520, pl. 87, figs. 14-16. 

Proteoconcha multipunctata (Edwards). PLUS­
QUELLEC and SANDBERG, 1969, p. 457-459, 
pl. 2, figs. 1-11; pl. 5, fig. 9; pl. 6, figs. 12, 13; 
pl. 8, fig. 5; pl. 9, figs. 6, 10, 12-16; text figs. 
2h-i, 3d, 4, 12. HAZEL , 1971b, p. 370. 
VALENTINE , 1971, p. D8. HAZEL, 1975, p. 
378. 
DIMENSIONS : Right valve, ? female, length 

.65 mm; height .36 mm, 
MATERIAL: One carapace, six valves. 

ENVIRONMENT : A modern specimen 

from Florida Bay has been identified, tenta­

tively, as a representative of this species 

(Pl~s~uellec and Sandberg. 1969, P· 458). In 
add1t10n, the species has been reported from 

the Cape Hatteras area, North Carolina 
(Hazel, 1975). 

Subfamily THAEROCYTHERINAE 

Hazel, 1967 
Genus PURIANA 

Coryell and Fields, in Puri, 19 53 

PURIANA RUGIPUNCTATA 
(Ulrich and Bassler, 1904) 

Plate 3, figure 7 

Cythere rugipunctata ULRICH and BASSLER 
1904, p. 118 pl, 38, figs. 16, 17. . 

Cytlzereis rugipunctata (Ulrich and Bassler). HOWE 
et al., 1935, p. 23, pl. 1, figs. 18, 20-22; pl. 4, 
figs. 22, 23. 

Fa vella rugipwzcta ta (Ulrich and Bassler J. ED 
WARDS, 1944, p. 524, pl. 88, figs. 5, 6. VAN 
DEN BOLD, 19 SO, p. 797, pl. 83, fig. 24. 

Puriana rugipwzctata (Ulrich and Bassler). PURl, 
1953c, p. 571. VAN DEN BOLD, 1965, p. 399. 
HULINGS, 1966, p. 55, fig. 8i. HULINGS, 
19 6 7, p. 6 5 4-6 55, fig. 8. SWAIN. 1 9 7 4, p 1. 7, 
figs. 19, 20 (with synonymy). HAZEL, 1971b, 
p. 370, VALENTINE, 1971, p. D8, pl. 4, figs, 
31, 36. HALEZ, 1975, p. 478. KONTROVITZ, 
1976, p. 69, 70, pl. 4, fig. 5. 
DIMENSIONS: Left valves, length .58-.60 mm; 

height .28-.32 mm. 
MATERIAL: Five carapaces, nine valves. 

REMARKS: The specimens reported here 
are smaller than those described by Ulrich 

and Bassler (left valve, length .71 mm, height 

.38 mm). 
ENVIRONMENT: Previously reported 

from modern sediments deposited at water 

depths of 1.5 to 381 meters with the most 
common occurrences at depths of less than 

76.2 meters; brackish and marine; mild 

temperate, subtropical and tropical. 

Family LOXOCONCHIDAE Sars, 1925 
Genus LOXOCONCHA Sars, 1866 

LOXOCONCHA sp. cf. L. SARASOTANA 
Benson and Coleman, 1963 

Plate 4, figure 2 

cf. Loxoco11clza sarasotana BENSON and COLE 
MAN, 1963, p. 37, pl. 7, figs. 7-10; text fig, 
23a. 

? Loxoconcha sp, aff. L. sarasotana Benson and 
Coleman. MORALES, 1966, p. 71-72, pl. 6. 
figs. 2a,b. 
DIMENSIONS: ? Female, right valve, length .S 5 

mm; height .35 mrn;? male, right valve, length .';9 
rnrn; heigr;t .33 mm. 
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MATERIAL: Eleven valves. 

REMARKS: None of the specimens 
examined have the distinct posterior ridge 
described by Benson and Coleman ( 1963). A 
posterior ridge is weakly formed on several 
valves, but it is not equally developed on all 
specimens. In addition, the valves reported 
here are smaller than the type specimens. 

ENVIRONMENT: Previously reported 
from modern sediments deposited at water 
depths of 6.1 to 19.2 meters: marine; sub­
tropical. Morales (1966) reported a similar 
form from shallow, brackish to marine 
water:, in the tropics. 

LO X 0 C 0 N C H A s p. c f. L. M A T A G 0 R D ENS IS 

Swain, 1955 
Plate 4, figure 1 

cf. Loxoconclza mataJ!ordensis SWAIN, _19 55, p. 
629, pl. 63. figs. 9a, b: pl. 64. figs. 1a·, b: text 
figs. 36b. 39: 7a,b. MORALES. 1966. p. 66, 
69, pl. 6. figs. 4a.b (with synonymy). GROSS­
MAN. 1967, p. 74, pl. 15, fig. 3: pl. 18, figs. 7, 
8, 11. VALENTINE, 1971, p. D6, pl. 4, figs. 
38 39. 43-44. HAZEL, 1971b, p. 370. HAZEL, 
1975, p. 4 77. KONTROVITZ. 1976. p. 72, pl. 
5. fig. 1. 

Loxoconcha metagordensis [sic] Swain. HALL, 
1965, p. 50, pl. 19. figs. 15-18. 
DIMENSIONS: Carapace, length .55 mm: 

height .30 mm: width .16 mm. 
MATERIAL: One carapace, three juvenile 

valves. 

REMARKS : The subsidiary ridges de­
scribed by Swain (1955) as characteristic of 
this species are visib le only with low angle 
lighting on the adult specimen. 

ENVIRONMENT: Previously reported 
from modern se diments deposited at water 
depths of 0 .6 to 128.0 mete rs; brackish to 
marine; sub tropical and tro pical. 

Genus LOXOCORNICULUM 
Benson and Coleman, 1963 

LOXOCORNICULUM POSTDORSOALATUM 

(Puri, 1960) 
Plate 4. figure 4 

Loxoconcha anderserzi Puri. PURl and HULINGS, 
19 57, fig. 11 (not Loxocon cha anderseni Puri, 
1953b, p. 269, pl. 10, fig. 4; text fig. 10c). 

Loxoconclza postdorsoalata PURI, 1960, p. 111, 
pl. 3, figs. 17, 18; text figs. 35, 37. 

Loxocorniculum postdorsolatum (P uri). BENSON 
and COLEMAN. 1963, p. 39-40, pl. 7, figs. 1, 
2; text fig. 25. 
DIMENSIONS: Carapace, male, length .6 5 mm; 

height .38 mm; width .30 mm. 
MATERIAL: One carapace, 15 valves. 

ENVIRONMENTS: Previously re ported 
from modern sediments deposited at water 
depths from the shore line to 19.2 meters; 
marine; subtropical and tropical. 

LOX 0 CORNICULUM FISCHER I 

(Brady, 1869) 
Plate 4, figure 3 

PLATE 1 
Figure Page 
1. Cyprideis mexicana Sandberg, right valve 

USNM 236016, X100 ................................................ 140 
2. Haplocy theridea bradyi (Stephenson), right valve 

USNM 236024, X100 .............................................. . . 140 
3. Haplocytheridea setipunctata (Brady), lrft valve 

USNM 236025, X60 .................................................. 140 
4. Paracypris sablensis Benson and Coleman, left valve 

USNM 236037, X60 ................................................. 139 
5. Bairdoppilata (Bairdoppilata) cushmani (Tressler), right valve 

USNM 236014, X60 ......... · .................................... . ... 137 
6. Paranesidea sp. cf. P. bradyi (van den Bold), right valve, 

USNM 236041, X100 ................................... . ............ 139 
7. Macrocyprina sp., left valve 

USNM 236033, X60 ....................... . ...... . ... ... . ... . .. . .... 139 
8. Neonesidea sp. cf. N. gerda (Benson and Coleman), right valve, damaged 

USNM 236035, X60 .......... .... .. . . ..... . ................ . ........ 139 
9. Cyprideis salebrosa ·van den Bold, right valve 

USNM 236017, X60 ............ ............ . ........................ 140 
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Cytlrere fisclreri BRADY, 1869, p. 152, 154, pl. 
18, figs. 15, 16. 

Loxoco11cl1a fisclreri (Brady). VAN DEN BOLD, 
1963b, p. 393-394, pl. 8, figs. 8, 9 (with synon­
ymy). VAN DEN BOLD, 1966, p. 51, pl. 3, fig. 
7. HOWE and VAN DEN BOLD, 1975, p. 307, 
pl. 2, fig. 17. 

Loxocorniwlum fisclreri (Brady). BENSON and 
COLEMAN, 1963, p. 39, pl. 7, figs. 3, 4; text 

fig. 24. 
DIMENSIONS: Left valves, female, length .50 

mm: height .33 mm: male, length .58 mm; height 
.34 mm. 

MATERIAL: Four carapaces, 63 valves. 

ENVIRONMENT: Previously reported 
from modern sediments deposited in waters 
ranging from shallow depths to about 259.1 
meters; marine; tropical. 

Genus CYTHEROMORPHA Sars, 1925 
CYTHEROMORPHAPARACASTANEA 

(Swain, 1955) 
Plate 4, figure 9 

Leptocytlrere paracasta11ea SWAIN, 1955, p. 640, 
pl. 62, fig. 7;? pl. 63, figs. la-c;? text figs. 39: 
Sa. b. CURTIS, 1960, p. 478, pl. 2 (top), fig. 
13. ENGEL and SWAIN, 1967, p. 413, pl. 2, 
fig. 20. SWAIN, 1974, p. 26, pl. 4. figs. S-8, pl. 
9. figs. 6a,b. KONTROVITZ, 1976, p. 74, 76 , 
pl. 5, fig. 9. Not DARBY, 1965, p. 20, pl. 3, 
figs. 1-10: pl. 4, figs. 1-9. 

Cytheromorpha paracastanea (Swain). MORALES, 
1966, p. 66, pl. 6, fig. 20. 
DIMENSIONS: Left valve, length .51 mm, 

height .26 mm. 
MATERIAL: Eight carapaces and 15 valves. 

REMARKS: The medial sulcus is less 
distinct than on the type specimen (Swain, 
19 55). All other characters are similar. 
Darby (1965) reported a form as being this 
species but his specimens differ by having 
more arched dorsal margins and by having 
the greatest length at or above mid-height. 
The hingement of this species is that of 
Cytheromorpha (see Van Morkhoven, 1963, 
p. 396-398). 

ENVIRONMENT: Previously reported 
from modern sediments deposited at water 
depths of 1.5 to 152.4 meters; brackish to 
marine; subtropical and tropical. 

Family P ARADOXOSTOMATIDAE 
Brady and Norman, 1889 

Subfamily PARADOXOSTOMATINAE 
Brady and Norman, 1889 

Genus PARADOXOSTOMA Fischer, 1855 
PARADOXOSTOMA sp. 

Plate 2, figure 10 
DIMENSIONS: Damaged valve, length .71 

mm. 

PLATE 2 
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1. Cytherura sp. cf. C. sandbergi Morales, right valve 
USNM 236020, X110 ............................................... 141 
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4. Hemicytherura vokesae Kontrovitz, n. sp., Paratype, right valve 
USNM 236002, X100 ............ ................................... 142 

5. Cytherura sp. A, left valve 
USNM 236021, X 100 ............................................... 141 

6. Paracytheridea tschoppi van den Bold, left valve 
USNM 236038, X100 . . . . . . . . . . . . . . . . . . 143 

7. Cytherura sp. C, left valve ............................ . 

USNM 236023, X100 . . . . . . . . . . . . . . 142 
8. Hulingsina ashermani (Ulrich and Bassler): ie·f~ ~~iv~ ........................ . 

USNM 236026, X100 .................................... ........... 141 
9. A urila sp. cf. A. amygdala (S tephenson), left valve 

USNM 236012, X100 .. .. .. .. . .. .. .. .. 143 
10. Paradoxostoma sp., left valve, damaged ............................. . 

USNM 236040, X60 . . . . . . . . . . . . . 148 ................................... 
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MATERIAL: T'vvo damaged right valves and 
one juvenile valve. 

REMARKS: The material is insufficient 
for identification at the species level. The 
damaged adults were recovered from the 
sample taken at locality TU 580; the juvenile 
is from TU 733. 

Genus MEGACYTHERE Puri, 1960 

REMARKS: See Hall's (1965) discussion 
of the validity of this genus. 

MEGACYTHERE EDWARDS! 

Kontrovitz, n. sp. 
Plate 4, figures 5, 6 

DIAGNOSIS: Distinguished by the straight 
dorsum and sinuous ventrum that converge anteri­
orly, the acutely rounded caudal process in the 
right valve and the ornamentation of numerous 
sinuous longitudinal ridges and cross-ridges that 
give a reticulate appearance. 

DESCRIPTION: Moderately calcified , me dium 
size. Trapezoidal in lateral view. Dorsal margin is 
nearly straight; ventral margin is sinuous and con­
verging anteriorly. Anterior margin broadly ro und­
ed; posterior margin, broadly rounded below mid­
height, an acutely rounded caridal process at mid­
height; above, straight and sloping up to posterior 
cardinal angle. No dimorphic features. 

Surface: Reticulate, with about nine to 12 
sinuous horizon tal ridges; cross-ridges are dis tinct 
but less pronounced. Ornamentat ion becomes 
weak near anterior and posterior margins. 

Internal features: Hinge, right valve, anterior 
element is elongate and curved with convex side 
toward center of valve, enlarged at anterior, A 

socket lies above anterior element. Medial element, 
an indistinct groove. Posterior element is an en­
larged extension of selvage from posterior. Left 
valve, a long medial bar is enlarged anteriorly in to a 
high thin tooth; bar is also slightly enlarged at pas­
tenor. 

Marginal area, widest at anterior, narrows slight­
ly at posteroventral and ventral regions. Anterior 
vestibule is distinct. Radial pore canals, widely 
spaced, often bifurcating with funnel-shaped open­
ings at anterior; few false. 

Muscle scars not observed. 
HOLOTYPE: Left valve, figured, USNM 

236 006 ; length .60 mm, height .30 mm. 
PARATYPES: Right valve, figured, USNM 

23600 7 ; length .55 mm, height .29 mm. Left valve, 
USNM 236008; length .60 mm, height .30 mm. 
Righ t valve, USNM 236009; length .59 mm, height 
.33 mm , Left valve, USNM 236010; length ,61 
mm, height .31 mm, 

T YPE LOCALITY: Tulane University Depart­
me nt of Geology Locality 201 (see section VIII of 
this re port ). 

DIMENSIONS: Right valves, length .5 5-.61 
mm; height .29-.33 mm ; left valves, length .60-.63 
mm ; height .29-.32 mm. 

MATERIAL: F ourteen valves. 

REMARKS: This species differs from 
Megacythere striata (Puri, 19 53b ), by the 
presence of a distinctly reticulate surface. 
Megacy there rob usta P uri, 19 60, is similar, 
but the new species described here can be 
distinguished by its lack of large scattered 
normal pore canals, the greater length/height 
ratio ( 2), its smaller size and more distinctly 
reticulate ornamentation. This species is 
named in honor of Dr. Richard A. Edwards, 
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4. "Aurila" bellegladensis Kontrovitz, n . sp. , Paratype, right valve 
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5. "Aurila" bellegladensis Kontrovitz, n. sp. , Holotype , left valve 
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USNM 236036, X100 ............ ...... . ... . ......................... 145 
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University of Florida, who introduced the 
writer to the study of micropaleontology . 

Subfamily CYTHEROMATINAE 
Elofson, 19 39 

Genus PELLUCISTOMA 
Coryell and Fields, 1937 

PELLUCISTOMA sp. aff. P. ATKINS! 

Hall,1965 
Plate 4, figure 7 

DIMENSIONS: Left valve, length .56 mm; 
height .29 mm, . 

MATERIAL: Sixteen valves, of wh1ch 11 are 
juveniles. 

REMARKS: The external outline and 
most of the internal features of this species 
are similar to those of P. atkinsi Hall, 1965. 
The latter differs by having obviously 
branching radial pore canals and in being 
smaller than the species reported here. 

Family TRACHYLEBERIDIDAE 
Sylvester-Bradley, 1948 

Subfamily TRACHYLEBERIDINAE 
Sylvester-Bradley, 1948 

Genus ACTINOCYTHEREIS Puri, 1953 
ACTINOCYTHEREIS TRIANGULARIS 

Morales, 1966 
Plate 4, figure 10 

Actinocy thereis cf. A. exanthemata (Ulrich and 
Bassler). CURTIS, 1960, p. 478, pl. 3, fig. 10 
(not Cythere exanthemata Ulrich and Bassler, 
1904, p.117-118, pl. 36, figs. 1-5). 

Actinocythereis sp. aff. A. exanthemata (Ulrich 
and Bassler). BENSON and COLEMAN, 1963, 
p. 48, pl. 6, fig. 12, text figs. 31a-d. 

Actinocythereis triangularis MORALES, 196 6, p,. 
80-81, 83, pl. 8, figs. la-d, 

DIMENSIONS: Carapace,? female, length .75 
mm; height .40 mm; width .38 mm. 

MATERIAL: Two carapaces, 13 valves. 

REMARKS: These specimens are larger 
than those described by Morales (196 6) 
from the southeast coast of Mexico; the size 
is similar to those from the west coas t of 
Florida (Benson and Coleman, 1963). The 
radial pore canals are slightly curved at the 
anterodorsal and anteroventral margins in 
these valves. This species differs fro m 
A ctinocythereis vandenboldi Kontrovitz, 
1976, by its rounded, not pointed posterior 
and its less distinct ornamentation that is 
arranged in a different pattern. 

ENVIRONMENT: Previously reported 
from modern sediments deposited in shallow 
brackish and marine waters; subtropical and 
tropical. 

Genus NEOCAUDITES Puri, 1960 

PLATE 4 
Figures Page 
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USNM 236034, X100 ............ ....................... · · · · · · · · · · · · 154 
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NEOCAUDITES sp. cf. N. TRIPLISTR IATA 

(Edwards, 1944) 
Plate 4, figure 8 

cf. Cy tl1ereis triplistriata EDWARDS, 19 44, p. 5 22, 
.. '1416 pl. 87. hgs. ~ -~ · 

Seocaudites triplistricata (Edwards). VAN DEN 
BOLD. 1963b, p. 389, pl. 8, fig. 4 (with synon­
ymy). SWAIN, 1968, p. D16, pl. 3, figs . la-d; 
text fig. 14. VALENTINE, 1971, p. D8. 
DIMENSIONS: Left valve, length .51 mm; 

height .28 mm. 
MATERIAL: Two valves. 

REMARKS: There has been some con­
fusion as to the identification of N. triplistri­
ata (Edwards, 1944) and N. nevianii (P uri, 
1960); see van den Bold (1963b), Morales 
(1966) and Swain (1968). The specimens 
reported here each have lateral ridges that 
are not joined at the posterior, therefore this 
form is not N. nevianii. 

Subfamily CYTHERETTINAE Triebel, 1952 
Genus PROTOCYTHERETI A Puri, 19 58 

PROTOCYTHERETTA PUMICOSA 

(Brady, 1866) 
Plate 5, figure 1 

Cythere pumicosa BRADY, 1866, p. 379, pl. 61, 
figs. 3a-c. 

Cy there danaiana BRADY, 1869, p. 124, pl. 14, 
figs. 13, 14. Not CUR TIS, 1960, p. 4 78, pl. 2 
(top), fig . 2. 

Paracytheretta daniana (sic) (Brady). PURl, 1952, 
p. 210, pl. 40, figs. 10, 11; text fig. 11. 

Cytheretta daniana (sic) (B rady). PURl and 
HULINGS, 1 9 57, p . 1 7 4, 18 7 , fig . 11. 
HULINGS, 1966, p. 46 , fig. 6b. HULINGS, 
1967, p. 642, fig. 3. 

Protocythere tta daniana (s ic) (Brady ) . PURl , 
1958b, p. 188, pl. 3, figs. 7-11. PURl, 196 0, p. 
111, pl. 1, figs . 1, 2; text figs. 18, 19. BENSON 
and COLEMAN, 1963, p. 26-27, pl. 5, figs. 5, 
7, 9, 10; text fig. 13. 

Protocytheretta danaiana Brady. HAZEL, 197 5, p. 
478,481. VALENTINE, 1971, p. D8 . 
DIMENS IONS: Left valve, length .96 mm: 

height .53 mm. . . 
MATERIAL: Six valves and three juvende 

valves. 

REMARKS: Van den Bold (1971, person­
al communication) has indicated that Proto­
cytheretta pumicosa (Brady, 1866) is a 
senior synonym of P. danaiana (Brady, 

1869 ). 
ENVIRONMENT: Previously repor te d 

from modern sediments occurring from near 
the shoreline to water depths of about 152.4 
meters; marine; mild temperate, subtropical 
and tropical. 

? Subfamily 
Genus BASSLERITES Howe, 1937 

BASSLERITES sp. 
Plate 5, figure 7 

DIMENSTIONS: Carapace, ? female, length .3 9 
mm; height .20 mm; width .16 mm. 

MATERIAL: One carapace, two dam aged 
valves. 

REMARKS : Exact identification is not 
possible with these specimens. This form is 
similar to Basslerites minutus van den Bold, 
19 58b, but differs by having a more rounded 
posterior cardinal angle in the left valve; the 
shape of the posterolateral depressions is 

PLATE 5 
Figures Page 
1. Protocytheretta pumicosa (Brady), left valve 

USNM 236045, X60 ....................... ...... .. .................. 154 
2. Physocypria sp. cf. P. pustulosa (Sharpe), right valve 

USNM 236043, X100 ...................... .......................... 155 
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USNM 236028, X100 ............... ..... .. .......................... 156 
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USNM 236048, X100 ... ............................................. 155 
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also different. This species differs from B. 
miocenica (Howe, 19 35 ) by its size and 
shape and from B. vokesi Kontrovit z, 197 6, 
by its less convex dorsal and ventral outlines. 

Family XESTOLEBERIDIDAE Sars, 1928 
Genus XESTOLEBERIS Sars, 1866 

X E S T 0 L E B E R I S R 1 G BY I Morales, 1 9 6 6 
Plate 5, figu re 4 

Xesto leb e ris rigbyi MORALES, 1966, p. 87, 89, pl. 
8, figs. 4a -d. 
DIMENSIONS: Left valve, length .55 mm; 

height .36 mm. 
MATERIAL: One carapace and 18 valves. 

1 

ENVIRONMENT: Previously reported 
from modern sediments deposited at water 
depths less than 5.5 meters; brackish and 
marine; tropical. 

Family CYCLOCYPRIDIDAE Kaufman, 1900 

Genus PHYSOCYPRIA Varva, 1898 
PHYSOCYPRIA sp. cf. P. PUSTULOSA 

(Sharpe, 1897) 
Plate 5, figure 2 

cf. Cypria pustulosa SHARPE, 1897, p. 461-462. 
Physocypria pustulosa (Sharpe). SWAIN, 1955, p. 

610, pl. 60, figs. Sa, b (with synonymy). 
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DIMENSIONS: Carapace, ? female, length .58 
mm: height .40 mm; width .30 mm. 

MATERIAL: Two carapaces, five valves. 

REMARKS: This species is somewhat 
similar to Physocypria fadeewi Dubowski, 
19 27, as reported by Furtos (19 36), but 
differs by having a more narrow inner lamel­
la and in being more compressed in dorsal 
VIew. 

ENVIRONMENT: Previously reported 
from fresh water bodies and from brackish 
water in the upper portion of San Antonio 
Bay, Texas (Swain, 1955). Species of this 
genus have been reported as living only in 
fresh water (Swain, 1961; Van Morkhoven, 
1963). 

Family LIMNOCYTHERIDAE Klie, 1938 
Genus LIMNOCYTHERE Brady, 1868 

LIMNOCYTHERE sp. 
Plate 5, figure 3 

? Limnocythere sp. PURl and VANSTRUM, p. 26, 
fig. 2. 

? Limnocythere ? sanctipatricii Brady and Ro bert­
son. KEYSER, 1975, p. 490, text fig. 3 (no t 
Limnocy there sancti-patricii Brady and Ro bert­
son, 1969, p. 17, pl. 18, figs. 8-11; pl. 21, fig. 
4). 
DESCRIPTION: Moderately calcified, medium 

size. Right valve, lateral view, trapezoidal, slop ing 
toward posterior; greatest height at anterior cardin­
al angle. Dorsal margin, straight and slop ing toward 
posterior; ventral margin slightly concave . Anterior 
margin broadly rounded, poster ior more ac ute ly 
rounded. 

Surface: Faintly pitted with a sub-ver tical sul­
cus just in front of mid-length ; two n odes, one 
above the other, just behind mid-length . Lower 
node gives an alate appearance to valve . Behind 
lower node, a deep sulcus fro m ventral margin to 
mid-height. 

DIMENSIONS: Right valve, ? female, length 
.60 mm; height .34 mm. 

MATERIAL: Twenty-three valves . 

REMARKS: This species differs from 
Limnocythere sanctipatricii Brady and 
Robertson, 1869, by being less coarsely 
pitted, less elongate and by being larger . The 
specimens are poorly preserved , thus , a 
complete description is not possible. 

ENVIRONMENT: Probably the form 
reported from the mangrove swamps of 
southwestern Florida (Keyser, 197 5) . 

Suborder PLATYCOPINA Sars, 1866 
Family CYTHERELLIDAE Sars, 1866 

Genus CYTHERELLA Jones, 1849 

CYTHERELLA sp. 
Plate 5, figure 5 

DESCRIPTION: Left valve , lateral view, sh or t. 
Dorsal margin, straight at anterior, sloping behin d 
mid-length. Ventral margin, slightly concave at 
middle . Anterior margin, broadly rounded; pos­
terior more narrowly rounded. Surface, smooth. 
In ternal features normal for genus. 

DIMENSIONS: Left valve, length .57 m m; 
height .34 mm. 

MATERIAL: Seven valves. 

REMARKS: The few specimens are insuf­
ficient for establishing the identity of this 
form at the species level. 

Genus CYTHERELLOIDEA Alexander, 19 29 
CYTHE R E LLOIDEA sp. aff. C. LEONENS IS 

Howe, 1934 
Plate 5, figure 6 

DIMENSIO NS : Carapace , length .65mm; height 
.35 m m ; wid th .2 6 mm . 

MATERIAL: One carapace and six valves. 

REMARKS: The ornamentation on this 
form diffe rs from C. leonensis Howe, 19 34 , 
by being more subdued and in having the 
dorsal rib flexed inward at about one-third 
of the length from the anterior. The outline 
of the carapace is similar to Howe's spec1es . 

VIII. LOCALITY DATA 

The following are Tulane University fossil 
locality numbers: 

201 , " Bermont Formation," pit just south of Belle 
G lade, Palm Beach Co., Florida. 

580 , "Bermont Formation," North New River 
Canal spoil banks, one mile south of South Bay , 
Palm Beach Co., Florida. 

733, "Bermont Formation," North New River 
Canal spoil banks, one mile north of Florida 
Highway 80 , at South Bay, Palm Beach Co ., 
Florida. 

IX. LITERATURE CITED 

AGER, D.V. , 1963, Principles of Paleoecology: 
McGraw-Hill Book Co., Inc., New York, 371 p. 

AKERS, W.H., 1972, Planktonic Foraminifera and 
biostratigraphy of some Neogene formations, 
northern Florida and Atlantic coastal plain: 
Tulane Stud, Geol. Paleont., v, 9, nos. 1-4, p. 
1-139, 60 pis., 3 text figs. 

BENDA, W.K., and H.S. PURl , 1962, The distribu ­
tion of Foraminifera and Ostracoda off the gulf 
coast of the Cape Romano area, Florida: Gulf 
Coast Assoc. Geol. Soc., Trans. , v. 12, p. 
303 -341, 12 figs., 8 tables. 



No.4 Florida Pleistocene Ostracode Fauna 157 

BE NSON, R.H., and G.L. COLEMAN , 1963, 
Recent marine ostracodes from the eastern Gulf 
of Mexico: Kansas Univ. Paleont. Contr., 
Anthropoda, art. 2, p. 1-5 2, 8 pls., 31 text figs., 
2 tables. 

BENSON, R.H. , and R.L. KAESL ER, 1963, 
Recent marine and lagoonal ostracodes from 
the Estero de Tastiota region , Sonora, Mexico 
(northeastern Gulf of California): Kansas Univ. 
Paleont. Contr., Arthropoda, art. 3, p. 1-34, 4 
pls., 20 text figs. 

BOLD, W .A. VAN DEN , 1946, Contributions to 
t he Study of Ostracoda with Special Reference 
to the Tertiary and Cretaceous of the Caribbean 
Region: J.H. deBussy, Amsterdam, 167 p. 

BO LD, W.A. VAN DEN , 1950, Miocene Ostracoda 
fro m Venezula: Jour. Paleontology, v. 24, no. 
1, p. 76-8 8, 2 pls., 4 figs., 3 tables. 

BO LD, W.A. VAN DEN , 1957, Oligo-Miocene 
Ostracoda from Trinidad : Micropaleontology, 
v. 3, no. 3, p. 231-254 , 4 pls., 2 text figs., 1 
table. 

BOLD, W.A. VAN DEN, 1963a, The Ostracode 
genus Orionina and its species: Jour. Paleon­
tology, v. 37, no.1, p. 33-50,2 pls., 6 text figs. 

BOLD, W.A. VAN DEN, 1963b, Upper Miocene 
and Pliocene Ostracoda of Trinidad: Micropale­
ontology, v. 9, n o. 4, p. 361-424, 12 pls. 

BOLD, W.A. VAN DEN, 1965, Middle Tertiary 
Ostracoda from northeastern Puerto Rico: 
Micropaleont ology, v. 11, no. 4, p. 381-414, 7 
pls. 

BOLD, W .A. VAN DEN , 1966, Ostracoda from 
Colon Harb our, Panama: Caribbean Jour. Sci., 
v. 6, nos. 1-2, p. 43-64 , 4 pls. 

BOLD, W.A. VAN DEN, 1967a, Ostracoda from 
the Gatun Formation, Panama: Micropaleon­
tology, v. 13, no. 3, p. 306-318, 2 pls. 

BOLD, W.A. VAN DEN, 1967b, Middle Tertiary 
Ostracoda from northwestern Puerto Rico: 
Micropaleontology: v. 13, no. 4, p. 381-414, 7 
pls., 1 te)_(t fig., 5 tables. 

BOLD, W.A. VAN DEN, 1968, Ostracoda of the 
Yague Group (Neogene ) of the Northern 
Dominican Republi c: Bulls. Amer. Paleontolo­
gy, v. 54 , no. 239 , 106 p., 10 pls., l8 text figs., 

20 tables. 
BOLD, W.A. VAN DEN, 1971, Ostracode associ-

ations, salinity and depth of deposition in th~ 
Neogene of the Caribbean region: in H.J. Oerth, 
ed., Paleoecologic Ostracodes, Centre Rech. 
Pau-SNPA, Bull, 5 suppl. , p. 449-460, 5 text 

figs. 
BOLD, W.A. VAN DEN , 1972a , Ostracoda of the 

La Boca Formation, Panama Canal Zone: 
Micropaleontology, v. 18, no. 4, p. 410-442, 5 

pls. 
BOLD, W.A. VAN DEN, 1972b , Contribution of 

Ostracoda to the correlation of Neogene forma­
tions of the Caribbean region : Caribbean Gcol. 
Conf., Trans., no. 6, p. 485 -490, 1 text fig., 6 

tables. 

BOLD, W.A. VAN DEN, 1974, Ostracode associ­
ations in the Caribbean Neogene: Verhandl. 
Naturf. Ges. Basel, v. 84, no. 1, p. 214-221, 4 
text figs. 

BOLD, W .A. VAN DEN, 197 5, Distribution of the 
Radimella confragosa group (Ostracoda, Hemi­
cytherinae) in the late Neogene of the Carib­
bean: Jour. Paleontology, v. 49, no. 4, p. 
69 2-701, 2 pls., 3 text figs. 

BOSQUET, J.A.H., 1852, Descriptions des Ento­
mostraces fossiles des terrains de Ia France et de 
la Belgique: Acad. Roy. Sci., Lettres Beaux­
Arts Belgique, Mem. Cour. (Brussels), v. 24, p. 
1-142, 6 pls. 

BRADY, G.S., 1866, On new or imperfectly 
known species of Ostracoda: Zoo!. Soc. 
London, Trans., v. 5, p. 359-393, 6 pls. 

BRADY, G.S., 1868, Descriptions of Ostracoda: in 
L. DE FOLIN and L. PERIER, Les Fonds de Ia 
Mer, Paris, v. 1, pl. 113-176,32 pis. 

BRADY, G.S., 1869, Descriptions of Ostracoda: in 
L. DE FOLIN and L. PERIER, Les Fonds de Ia 
Mer, Paris, v. 1, pl113-176, 32 pls. 

BRADY, G.S., 1880, Report on the Ostracoda 
dredged by H.M.S. ChallenRer during the years 
1873-1876: Challe11ger Rept., Zoology, v. 1, 

179 p., 44 pls. 
BRADY, G.S., and D. ROBERTSON. 1869, Notes 

of a week's dredging in the west of Ireland: 
Annals and Mag. Nat. History (4th ser.) v. 3, p. 
353-374, 5 pls. 

BUTLER, E.A., 1963, Ostracoda and correlation 
of the upper and middle Frio from Louisiana to 
Florida: Louisiana Geol, Survey, Bull., no. 39. 
100 p., 6 pls., 6 text figs. 

BYRNE, J.V., D.O. LEROY and C.M. RILEY, 
1959, The Chenier Plain and its stratigraphy. 
southwestern Louisiana: Gulf Coast Assoc.. 
Geol. Soc., Trans., v. 9, p. 237-259, 6 pls .. 9 

text figs. . 
CHEETHAM, A.H., and J .E. HAZEL, 1969, Bmary 

(presence-absence) similarity cocfficien ts: J ouru 
Paleont:.ology, v. 43, no. 5, p. 1130-1136, 1 

tabk. 
CURTIS, D.M., 1960, Relationship of :n~iro~>­

mental energy levels and ostracode biotaoes 111 

the east Mississippi Delta area: Amer. Assoc. 
Petroleum Geologists, Bull., v. 44, no. 4, P· 
471-494, 3 pls., 17 text figs., 1 table. 

DROOGER, C.W., and J.P.H. KAASSHI~~ER, 
19 58 Foraminifera of the Orinoco-Trundad­
Paria 'shelf: Rept. Orinoco Shelf Exp., v. 4, 108 

p., 5 pls., 4 text figs. . 
DUBAR, J .R., 197 4, Summary ot the Neogene 

stratigraphy of southern Florida: ill R.Q. OAK~ 
and J .R. DUBAR, eds., Post-Mioce~1e Strati 
graphy, Central and Southern Atlantic Coastal 
Plain; Utah State Univ. Press, Logan, P· 
206-231, 5 text figs., 9 tables. . 

EDWARDS, R.A., 1944, Ostraco~a from the 
Duplin Marl (Upper Miocene) ot North Caro.­
lina: Jour. Paleontology, v. 18. no. 6, P· 

50 5-518, 4 pls. 



158 Tulane Studies in Geology and Paleontology Vol. 14 

ENGEL. P.L., and F.M. SWAIN, 1967, Environ­
mental relationships of Recent Ostracoda in 
Mesquite, Aransas and Copano Bays, Texas 
Gulf coast: Gulf Coast Assoc. Geol. Soc., 
Trans., v. 17, p. 408-427, 2 pls., 5 text figs. 

FOLK, R.L., 1962, Spectral subdivision of lime­
stone types: in W .E. HAM, ed., Classification of 
Carbonate Rocks, Amer. Assoc. Petroleum 
Geologists, Mem. 1, p. 62-84, 7 text figs., 3 
tables. 

FURTOS, NORMA, 19 36, Freshwater Ostracoda 
from Florida and North Carolina: Amer. Mid­
land Naturalist, v. 17, no. 2, p. 491-522, 15 
text figs. 

GROSSMAN, STUART, 1967, Living and subfossil 
rhizopod and ostracode populations: in Ecolo­
gy of Rhizopodea and Ostracoda of southern 
Pamlico Sound region, North Carolina, Kansas 
Univ. Palcont. Contr., ser. no. 44, Ecology, art. 
1, p. 7-82, 21 pls., 17 text figs., 13 tables. 

HALL, D.D., 1965, Paleoecology and taxonomy of 
fossil Ostracoda in the vicinity of Sapelo Island, 
Georgia: in Four Repts. of Ostracode Investiga­
tions, NSF Project GB-26, Univ. Michigan, 
Rept. 1, 79 p., 20 pls., 10 text figs. 

HAZEL, J.E., 1968, Pleistocene ostracode zooge­
ography in Atlantic submarine canyons: Jour. 
Paleontology, v. 43, no. 3, p. 1264-1271, 3 text 
figs., 2 tables. 

HAZEL, J .E., 1971a, Ostracode biostratigraphy of 
the Yorktown Formation (upper Miocene and 
lower Pliocene) of Virginia and North Caro lin a: 
U.S. Geol. Survey, Prof. Paper 704, p. 1-13, 6 
text figs. 

HAZEL, J.E., 1971 b, Paleoclimatology of the 
Yorktown Formation (upper Miocene and 
Lower Pliocene) of Virginia and North Caro­
lina: in H.J. OERTLI, ed., Paleoecologic Ostra­
codes, Centre Rech. Pau-SNPA, Bull. 5 suppl., 
p. 361-367,6 text figs., 1 table . 

HAZEL, J.E., 1975, Ostracode biofacies in the 
Cape Hatteras, North Carolina, area: in F.M. 
SWAIN, ed., Biology and Paleobiology of Ostra­
coda, Bulls. Amer. Paleontology, v. 65, no. 282, 
p. 463-487, 8 text figs., 2 tables. 

HOWE, H.V., 1934, The ostracode genus Cy therel­
loidea in the Gulf coast Tertiary: Jour. Paleon­
tology, v. 8, no. 1, p. 29-34, 1 pl. 

HOWE, H.V. and W.A. VAN DEN BOLD, 1975, 
M udlump Ostracoda: in F.M. SWAIN, ed., Bi­
ology and Paleobiology of Ostracoda, Bulls. 
Amer. Paleontology, v. 65, no. 282, p. 303-316, 
3 pis., 3 text figs. 

HOWE, H.V., et al., 1935, Ostracoda of the Area 
zone of the Choctawhatchee Miocene of 
Florida: Florida Dept. Conser., GeoL Bull., no. 
13,47 p., 4 pls. 

HULJNGS, N.C., 1966, Marine Ostracoda from 
western North Atlantic Ocean off the Virginia 
coast: Chesapeake Sci., v. 7, no. 1, p. 40-56, 8 
figs., 2 tables. 

HULINGS, N.C., 1967, Marine Ostracoda from 
western north Atlantic Ocean between Cap e 
Hatteras , North Carolina, and Jupiter Inlet , 
Florida: Bull. Marine Sci., v. 71, no. 3, p. 
627-659, 6 figs. , 1 table. 

HULINGS, N.C., and H.S. PURl, 1965, The ecolo­
gy of shallow water Ostracoda of the west coast 
of Florida: Pubbl. Staz. Zool., Napoli, v. 33, 
(suppl.), p. 308-344, 17 figs. 

KEIJ, A.J., 19 54, Ostracoda, identification and 
description of species: Rept. Orinoco Shelf 
Exp., v. 1, p. 218-231, 4 pls. 

KEYSER , DIETMAR, 1975, Ostracodes of the 
mangroves of south Florida: in F .M. SWAIN , 
ed ., Biology and Paleobiology of Ostracoda, 
Bulls. Amer. Paleontology, v. 65, no. 282, p. 
489-499, 4 text figs. 

KINGMA, J .T., 1948, Contributions to the knowl ­
edge of the young-Cenozoic Ostracoda from the 
Malayan Region: Dissertation Univ. Utrecht , 
106 p., 11 pls. 

KRUTAK, P.R., 1971, The Recent Ostracoda of 
Laguna Mandinga, Veracruz, Mexico: Micro­
paleontology, v. 17, no. 1, 4 pls., 10 text figs. , 
6 tables. 

KONTROVITZ, MERVIN, 1976, Ostracoda from 
the Louisiana Continental Shelf: Tulane Stud. 
Geol. Paleont., v. 12, no. 2, p. 49-100, pls. 1-8 , 
5 text figs., 1 table. 

KORNICKER, L.S., 1961, Ecology and taxonomy 
of Recent Bairdiinae (Ostracoda): Micropaleon­
tology, v. 7, no. 1, p. 55-70,1 pl., 10 text figs., 
3 tables. 

MADDOCKS, R.F., 1969, Revision of Recent 
Bairdiidae (Ostracoda): U.S. National Museum, 
Bull., no. 295, 126 p., 63 figs., 2 tables. 

MALKIN, D.S., 1953, Biostratigraphic study of 
Miocene Ostracoda of New Jersey, Maryland, 
and Virginia: Jour. Paleontology, v. 27, no. 6, 
p. 761-799, 5 pls., 14 text figs. 

McGINTY, T.L., 1970, Mollusca of the "Glades" 
unit of southern Florida: Part 1 Introduction 
and observations: Tulane Stud. Geol. Paleont., 
v. 8, no. 2, p. 53-58. 

McLEAN, J.D., JR., 1957, The Ostracoda of the 
Yorktown Formation in the York-James Penin­
sula of Virginia: Bulls. Amer. Paleont., v. 38 , 
no. 167, p. 57-103, 5 pls. 

McLEAN, J.D., JR., 1966, Miocene and Pleisto­
cene Foraminifera and Ostracoda of south­
eastern Virginia: Virginia D ivision Mineral 
Resources, Rept. Invest., no. 9, 123 p., 23 pls., 
5 text figs., 5 tables. 

MORALES, G.A., 1966, Ecology, distribution and 
taxonomy of Recent Ostracoda of the Laguna 
de Terminos, Campeche, Mexico: Univ. Nacion­
al Auto. de Mexico, Bol. 81, 118 p., 8 pls., 46 
text figs., 1 table. 

OLSSON, A.A. and R .E. PETIT, 1964, Some Neo­
gene Mollusca from Florida and the Carolinas: 
Bulls. Amer. Paleontology, v. 4 7, no. 217, p. 
509-5 7 4, 7 pls. 



No.4 Florida Pleistocene Ostracode Fauna 159 

PLUMLEY, W.J ., et al., 1962, Energy index for 
limestone interpretation and classification: in 
W.E. HAM, ed., Classification of Carbonate 
Rocks, Amer. Assoc. Petroleum Geologists, 
Mem. 1, p. 85-107, 5 pls., 5 text figs., 1 table. 

PLUSQUELLEC, P.L., and P.A. SANDBERG 
' 19 69, Some genera of the ostracode subfamily 

Campylocytherinae: Micropaleontology, v. 15, 
no. 4, p. 427-480 , 10 pl s. 

POAG, C.W ., 197 4, Late Oligocene ostracodes 
from the United States Gulf coastal plain: 
Revista Espanola de Micropaleontologia, v. 6, 
no. 1, p. 39-74, 10 pls. , 2 text figs. 

POOSER, W.K., 1965 , Biostratigraphy of Cenozoic 
Ostracoda from South Carolina: Kansas Univ. 
Paleont. Contr., Arthropoda, art. 5, p. 1-80, 22 
pls., 7 text figs. 

PURl, H.S., 19 52, Ostracode genera Cytheretta 
and Paracytheretta in America: Jour. Paleontol­
ogy, v. 26, no. 2, p. 199-212, 2 pls., 4 text figs. 

PU Rl, H.S., 19 53 a, The ostracode genus Hemi­
cythere and its allies: Washington Acad. Sci., 
Jour., v. 43, no. 6, p. 169-179, 2 pls. 

PURl, H.S., 1953b, Contributions to the study of 
the Miocene of the Florida Panhandle: Florida 
Geol. Survey, Bull., no . 36, 345 p., 13 pls., 14 
text figs., 12 tables. 

PURl, H.S., 19 53c, Taxonomic comment on: 
"Ostracoda from wells in North Carolina, part 
1: Cenozoic Ostracoda " by F.M. Swain: Jour. 
Paleontology , v. 27, no. 5, p. 750-751. 

PURl, H.S., 1958a , Ostracode genus Cushmanidea: 
Gulf Coast Ass oc. Geol. Soc., Trans., v. 8, p. 
171-182, 2 pls. , 2 tables. 

PURl, H.S., 1958b , Ostracode subfamily Cytheret­
tinae: Gulf Coast Assoc. Geol. Soc., Trans., v. 
8, p. 183-196, 3 pls., 2 text figs., 2 tables. 

PURl, H.S., 1960, Recent Ostracoda from west 
coast of Florida: Gulf Coast Assoc. Geol. Soc., 
Trans., v. 10, p. 107-149, 6 pls., 46 text figs., 1 
table. 

PURl, H.S., and N.C. HULINGS, 1957, Recent 
ostracode facies from Panama City to Florida 
Bay area: Gulf Coast Assoc. Geol. Soc., Trans., 
v. 7, p. 167-190, 11 figs. 

PURl, H.S., and V.V. VANSTRUM, 1971, Strati­
graphy and pale oecology of late Cenozoic sedi­
ments of south Florida: in H.]. OERTLI, ed., 
Paleoecologic Ostracodes, Centre Rech. Pau­
SNPA, Bull. 5 suppl., p. 433-448, 4 figs. 

RUMNEY, G.R., 1968, Climatology and the 
World's Climates: Collier-MacMillan, Ltd., 
London, 6 56 p. 

SANDBERG , P.A., 1964a, Larval-adult relation­
ships in some species of the ostracode genus 
Haplo cy theridea: Micropaleontology, v. 10, no. 
3, p. 357-368,2 pls. 

SANDBERG, P.A., 1964b, The ostracode genus 
Cyprideis in the Americas: Acta. Univ. Stock-

holmiensis, Contr. Geol., v. 12, 178 p., 22 pls., 
33 text figs., 5 tables. 

SANDBERG, P.A., 1965, Notes on some Tertiary 
and Recent brackish-water Ostracoda: Staz. 
Zoo!. Napoli, Pubbl., v. 33, Suppl., p. 496-514, 
3 pls., 1 text fig. 

SHARPE, R.W., 1897, Contribution to a knowl­
edge of the North American freshwater Ostra­
coda in the families Cytheridae and Cyprididae: 
Illinois Lab. Nat. Hist., Bull., v. 4, p. 414-482, 
10 pis. 

STEPHENSON, M.B., 1938, Miocene and Pliocene 
Ostracoda of the genus Cytheridea from 
Florida: Jour. Paleontology, v. 12, no. 2, p. 
127-148, 2 pls. 

STEPHENSON, M.B., 1941, Notes on the sub­
genera of the ostracode genus Cy theridea: Jour. 
Paleontology, v. 15, no. 4, p. 424-429, 20 text 
figs. 

STEPHENSON, M.B., 1944, New Ostracoda from 
subsurface middle Tertiary strata of Texas· 
Jour. Paleontology, v. 18, no. 2, p. 156-161, 1 
pl. 

SWAIN, F.M., 1955, Ostracoda of San Antonio 
Bay, Texas: Jour. Paleontology, v. 29, no. 4, p. 
561-646,5 pls., 39 text figs. 

SWAIN, F.M., 1961, Family Cyclocyprididae Kauf­
mann: in R.C. MOORE, ed., Treatise on In­
vertebrate Paleontology, Part Q, Arthropoda 3, 
p. 234. 

SWAIN, F.M., 1968, Ostracoda from the upper 
Tertiary Waccamaw Formation of North Caro­
lina and South Carolina: U.S. Gcol. Survey, 
Prof. Paper 573-D, p. 01-37, 7 pls., 30 text 
figs., 2 tables. 

SWAIN, F .M., 197 4, Some upper Miocene and Pli­
ocene(?) Ostracoda of Atlantic coastal region 
for use in hydrogeologic studies: U.S. Geol. 
Survey, Prof. Paper 821, p. 1-50, 13 pls., 1 text 
fig. 

TRESSLER, W.L., 1949, Marine Ostracoda from 
Tortugas, Florida: Washington Acad. Sci., 
Jour., v. 39, no. 10, p. 335-343, 25 figs., 1 
table. 

TREWARTHA, G.T., 1954, An Introduction to 
Climate: McGraw-Hill Book Co., Inc., N.Y., 
402 p. 

ULRICH, E.O., and R.S. BASSLER, 1904, Sys­
tematic Paleontology of the Miocene deposits 
of Maryland: Ostracoda: Maryland Geol. 
Survey, Miocene volume, p. 98-130, 4 pis. 

VALENTINE, P.C., 1971, Climatic implication of 
a late Pleistocene ostracode assemblage from 
southeastern Virgima: U.S. Geol. Survey, Prof. 
Paper 683-D, p. D1-28, 4 pls., 11 text figs .. 2 
tables. 

VAN MORKHOVEN, F.P.C.M., 1963, Post­
Palaeozoic Ostracoda, v. 2: Elsevier Pub!. Co. 
Amsterdam, 4 78 p. 


