

















ARTHROPODA STUDIES

Family CYTHERETTIDAE Tricbel, 1952
Genus CYTHERETTA Miiller, 1894

Cytheretta MULLER, 1894, p. 382; , 1912, p. 366; Epwarbps,
1944, p. 524; van pen Boup, 1946, p. 27; Puri, 1952a, p. 202;
Tuieser, 1952, p. 16; Puri, 1953d, p. 281; Keiy, 1957, p. 1313
Puri, 1958b, p. 186; Pokorny, 1958, p. 293; Howe, 1961, p.
0270.

Peendacythererta Cusnman, 1906, p. 382,

Cylindrus Neviaxa, 1928, p. 106.

Prionocytheretta Ménes, 1941, p. 60,

Type-species. Cytheretta rubra Mirver, 1894, p. 382, pl. 8, hg.
9, 10, 13, 16; pl. 39, g. 8-22, 24, [=Cytherina subradiosa Rok-
ser, 1838, p. 517, pl. 6, fig. 20; subsequent designation by
Rucaiery, 1950, p. 9].

Diagnosis. Recognized by its elongate-ovoid,
smooth, punctate, or subreticulate carapace. Hinge
holamphidont; that of right valve generally consisting
of prominent triangular anterior tooth, postjacent
socket, smooth median groove, and large rounded
posterior tooth. Marginal area broad and irregular;
line of concrescence coincident with inner margin
throughout, S-shaped anteriorly. Radial-pore canals
numerous, curved, commonly branching, thickened in
middle. Muscle-scar pattern consisting of posterior
vertical row of four scars with single reniform or V-
shaped antennal scar in front and mandibular scars
near ventral inner margin. Eoc.-Rec.; Marine.

CYTHERETTA? SAHNII Puri, 1952
Pl. 5, Figs. 4, 6, 8: Fig. 12

Cythererta sahnir Prri, 1952a, p. 206, pl. 39, figs. 7, 8. text-hgs.
123 L 1953d. p. 284, pl. 8. figs. 7. 8.

Diagnosis. Distinguished by its large carapace,
ornamented near center by two fine, sinuous, obliquely
longitudinal ribs separated by broad flat-bottomed
depression; surface covered by longitudinal subparallel
striations below lower rib.

Dimensions. Length of adult specimen 1.11 mm;
height 059 mm; width 0.52 mm.

Material. Specimens examined 100, of which 24
had both valves intact.

Remarks. This species differs from Cytheretta bass-
leri Howg, 1935, in having a well-defined depression
between the two central sinuous ribs, and from C.
bassleri and C. okaloosaensis Smirh, 1941, in having
the ventral portion of the carapace striated.

The generic assignment of this species is questioned
because (1) the surface is ribbed, even though gen-
erally smooth, (2) the hinge possesses several acessory
clements unusual for species of Cytheretta, and (3)
the inner margin is even, and not irregular as char-
acteristic of Cytheretta.

The hinge of the form included in this report is
complex. In the left valve it consists of a swelling in
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Fic. 12. Cytheretta? sahni Puri, 1952.—a. Interior view

of the right valve of an adult specimen. [Note the small

flange present under the anterior section of the hinge

groove. |—b. Interior view of the left valve of an adult

specimen showing the complex holamphidont hinge [de-

scribed in the text| and the camlike structure at the ven-
tral sinuation.

the selvage just in front of the anterior socket, an in-
completely enclosed anterior socket with overlying
selvage, a postjacent tooth, a hinge bar that forms the
intermediate hinge element, and a posterior socket
with small postjacent toothlet formed from the selvage.

The flange of the left valve in the region of the
ventral sinuation is also unusual, in that a large cam-
like structure serves to reinforce and assist closure
of the valves.

Occurrence. Reported by Puri (1952a, p. 207,
1953d, p. 285) from the Ecphora and Cancellaria facies
of the Choctawhatchee Stage of the Miocene of
Florida. Found in the eastern Gulf of Mexico be-
tween latitudes 26° 133’ N and 28° 03.3" N; abundant
inshore at localities 15-18, 24, and 38 near Tampa Bay,
and 36 and 37 south of Sanibel Island. Depth range
20 to 63 feet, although most abundant at depths of less
than 35 feet; salinity range 36.23 to 37.84%c. Com-
monly associated with Cytherura johnsoni, Paracy-
theridea tschoppi, Paracypris? sablensis, Hulingsina
ashermani, Haplocytheridea gigantea, and H. pro-
boscidiala.
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Genus PROTOCYTHERETTA Puri, 1958

Protocytheretta Puri, 1958b, p. 188; Howe, 1961, p. Q271.
Typ;-;plefﬁ. Cythere daniana Bravy, 1869, p. 124, pl. 14, figs.

Diagnosis. Carapace cytherettid in shape and
hingement, with reticulate surface ornamented by
three prominent longitudinal ribs. Olig.-Rec.

Remarks. Protocytheretta is distinguished from
Paracytheretta by the presence of a noncrenulate pos-
terior tooth in the right valve. Some difference of
opinion exists about the nature of the generic dis-
tinguishing feature of the type-species of Paracy-
theretta (P. reticosa Trieser, 1941, p. 389). TRieBeL
(1941, p. 390) described the posterior tooth as “plump
trapezformig.” Puri, after examining specimens from
the Danish Paleocene identified as the type-species,
concluded that the posterior tooth was crenulate and
that the category Paracytheretta should be restricted
to forms with a hemiamphidont hinge, which are
possibly ancestral to his new genus Protocytheretta.

The hinge of forms found within the family
Cytherettidae is more varied and more complex than
has been previously noted. From examination of speci-
mens in the senior author’s collection and from draw-
ings of Kery (1957), it has become apparent to us
that the present simple amphidont hinge classification
is insufficient to encompass the more advanced cythe-
rettid hinges, and that much study of the evolution
of the hinge, correlated with development of surface
ornamentation, is necessary before the ancestry of
Protocytheretta daniana and related species can be
determined.

PROTOCYTHERETTA DANIANA (Brady), 1869
Pl. 5, Figs. 5, 7, 9, 10; Fig. 13

Cythere damiana Bravy, 1869, p. 124, pl. 14, fgs. 13, 14,
Paracytheretta daniana (Brady), Puri, 1952a, p. 210, pl. 40, figs.
10, 11, text-fig. 11.

Cytheretta daniana (Brady), Purt & Huvrinegs, 1957, p. 174, 187,
fig. 11; Curmis, 1960, p. 481, text-fig. 9, pl. 2, fig. 2 (top).
Protocytheretta daniana (Brady), Puri, 1958b, p. 188, pl. 3, figs.
7-11; . 1960, p. 111, pl. 1, figs. 1, 2, text-Ags. 18-19,

Diagnosis. Distinguished by its large carapace,
ornamented by reticulate pattern of elongate pits ar-
ranged concentrically about center of valve; two
smooth, distinct, longitudinal ridges extending from
anterior region to near posterior extremity, joining to
form loop, these ridges being lower on right valve
than left. Posterior margin of right valve produced,
denticulate. Selvage of right valve turns dorsally in
front of posterior margin, forming flattened area.

Discussion of hinge. The hinge of Protocytheretta
daniana is unusual in that (1) a holamphidont proto-

genic stage occurs in the hinge ontogeny, and (2) the
mature hinge of the left valve is complex, including
a tooth in front of the anterior socket, which is de-
veloped from the selvage, a toothlet that terminates
an incomplete socket lock under the anterior socket,
and an elongate tooth at the posterior end of the hinge
bar caused by thickening of this element. The proto-
genic hinge is not completely holamphidont in the
strict sense but is well advanced over similar stages in
other cytheraceans having an “Archicythereis” hinge-
ment. The hinge of P. daniana appears to be very
advanced in the general evolution of cytherettid
hinges.

Dimensions. Length of adult specimen 092 mm;
height 0.53 mm; width 0.47 mm.

Material. Specimens examined 111, of which 21
had both valves intact.

Remarks. This species is very similar to Proto-
cytheretta karlana (Howe & Pyearr), 1935, figured
but not described by Puri (1953) and by Swain (1951)
from the Miocene of Florida and North Carolina. P.
karlana is reticulate and ridged in a way similar to P.
daniana; however, the ridges are not as distinct and
discrete on the former as the latter, particularly the
lower of the two major and central horizontal ridges,
which form more of a posterolateral swelling on P.
karlana. These two ridges are not united in a loop
in P. garlana as in P. daniana; also, a ventrolateral
depression is under the posterior swelling of P. kar-
lana. In daniana the two major horizontal ridges are
united to form a loop just behind the widest part of
the carapace, converging with the general reticulate
surface in the anterior region.

Braoy (1866, p. 379, pl. 61, fig. 3) described and
illustrated a species from Turks Island in the Bahamas
and near Cuba, which he called Cythere pumicosa.
This form appears to be very much like Cythere
daniana described from Veracruz, Mexico, three years
later. Tresster (1954, p. 435) also listed pumicosa
from the northwestern Gulf of Mexico. These two
species may be the same. The types will have to be
examined to decide if they are synonymous.

Occurrence. Previously reported from the Pliocene
Caloosahatchee Marl of Florida by Puri (1958b);
from the Recent of Alligator Harbor, Florida, by Puri
(1958b, 1960) and Purr & Hurines (1957); from the
Mississippi Delta by Curtis (1960); and from the
Caribbean by Brapy (1869). Found in the eastern
Gulf of Mexico from latitude 25° 29.0' N to the north-
ern edge of the area of this investigation; particularly
abundant in the nearshore areas south of Tampa Bay;
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abundant at localities 8, 16-18, 20, 21, 27, 30, 33, 34,
and 42. Depth range 24 to 131 feet, although most
abundant at depths between 50 and 70 feet; salinity
range 36.00 to 37.39%c. Frequently associated with
Paracytheridea tschoppi, Echinocythereis garretts,
Hulingsina ashermani, and Bairdoppilata triangulata.

Family CYTHERIDEIDAE Sars, 1925
Subfamily CYTHERIDEINAE Sars, 1925
Genus HAPLOCYTHERIDEA Stephenson, 1936

Cytheridea Bosquer (part), 1852, p. 37.

Cytheridea ( Haplocytheridea) Sternrnson, 1936, p. 700,

Cytheridea (Leptocytheridea) Stepnenson (part), 1937, p. 156.

Cytheridea (Phractocytheridea) Surron & Witniams, 1939, p. 571,

Haplocytheridea Stepnensox, 1944a, p. 159; Epwaros, 1944, p,
508; StepueNson, 1946, p. 321; Goeruich, 1956, p. 138; Swaw,
1955, p. 617: Oerrir, 1956, p. 42; Keg, 1957, p. 59; Bensow,
1959, p. 48; Pokorn¥, 1958, p. 245; Howe, 1961, p. Q276.

Type-species. Cytheridea montgomervensis Howr & CHAMBERS.
1935, p. 17, pl. 1, fig. 1, pl. 2, hgs. 1-3, 7, 9, pl. 6, figs. 17, I8.
Diagnosis. Recognized by its elongate-subovoid or

subtriangular carapace. Hinge holomerodont, in right
valve consisting of terminal crenulate teeth separated
by crenulate bar. Marginal arca moderately broad,
with vestibule, if developed, anterior only; radial-pore
canals numerous, irregularly spaced. U.Cret.-Rec.

Ecology. This genus appears to be restricted to
shallow marine or slightly brackish water.

HAPLOCYTHERIDEA GIGANTEA Benson & Coleman, n. sp.
Pl. 3, Figs. 10-14; Fig. 14

Diagnosts. Distinguished by its large size, elongate
surficial pits coincident with normal-pore canals, large
number of crenulations on anterior dental element,
large number of denticles at anteroventral margin,
and small lenticular depression in posteroventral sec-
tion of selvage of right valve.

Description. Carapace very large, strong, subovoid,
elliptical in dorsal view; left valve slightly larger than
right, overlapping right anterodorsally and mid-ven-
trally, highest and widest near mid-line. Subovate in

Fic. 13. Protocytheretta daniana (Brapy), 1869.—a. Gen-
eralized dorsal view of an adult male carapace—b. In-
terior view of the right valve of an adult male showing a
typical mature holamphidont hinge.—¢. Interior view of
the right valve of an immature male(?) specimen show-
ing the protogenic hinge typical of this species.—d. Inter-
ior view of the left valve of an adult female. Note the
complex dentition around the anterior socket assisting
the small tooth at the anterior end of the hinge bar and
the elongate tooth formed at the posterior end of the hinge
bar.
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O.lmm

Fic. 14. Haplocytheridea gigantea Binson & CoLEMAN,

n. sp. Interior view of the right valve of an adult speci-

men showing the characteristic holomerodont hinge and

the small lenticular depression in the posteroventral sec-
tion of the selvage.

lateral view; dorsal margin consisting of slightly
curved anterior and posterior elements, which meet
near center to form obtuse angle; venter sinuate, with
very slight concavity in front of the center; anterior
margin broadly rounded; posterior somewhat more
narrowly rounded than anterior. Surface of valves
covered with large elongate pits coincident with
normal-pore canals, with long axes aligned roughly
parallel to margins; interspaces very finely punctate,

Hinge of right valve consisting of anterior element
hearing 12 or 13 teeth and posterior element of 5 or 6
teeth, connected by short crenulate bar; crenulations
of bar tending to be poorly developed, giving ap-
pearance of smooth bar. Marginal area narrow cen-
trally and posteriorly, moderately broad anteriorly;
line of concrescence coinciding with inner margin
throughout; selvage submarginal around free margin,
with small lenticular cavity in posteroventral section.
Muscle-scar pattern consisting of vertical row of 4
or 5 scars, with heart-shaped antennal scar in front

of upper 2 and small circular mandibular scar near
ventral margin. Radial-pore canals sinuate, irregu-
larly spaced, somewhat more numerous anteriorly
than posteriorly.

Dimensions. Length of adult specimen 1.23 mm;
height 0.71 mm; width 0.60 mm.

Material. Specimens examined 356, of which 110
had both valves intact.

Remarks. Haplocytheridea gigantea differs from
the following species, in that H. montgomeryensis
(Howe & Cramsers), 1935, is subpyriform rather than
subovoid and is coarsely spinose over the entire an-
terior margin; H. basslert StepueNson, 1943, has fewer
teeth on the anterior hinge element and fewer den-
ticles on the anteroventral margin; the posterior part
of H. ponderosa (SternEnson), 1938, is higher and
the anterior margin more narrowly rounded. None of
these latter species has a depression in the postero-
ventral part of the selvage. Immature specimens, of
which 151 were found, are not as elongate as adults
but show all other features of the adults.

Occurrence. Living specimens found in the east-
ern Gulf of Mexico near the shore between latitudes
26°20.6'N and 27°438'N; extremely abundant at
localities 12, 16, 17, 24, 25, 37, and 38. Depth range 20
to 63 feet, although most abundant at depths less than
35 feet: salinity range 35.61 to 37.41%c. Substrate pre-
dominantly medium-sized calcareous fragments.

HAPLOCYTHERIDEA PROBOSCIDIALA (Edwards), 1944
Pl. 3, Figs. 4-9; Fig. 15

Cytheridea (Haplocytheridea) proboscidiala Epwarps, 1944, p. 508,
pl. 85, figs. 8-11.
Haplocytheridea of. H. proboscidiala (Edwards), Puri, 1953d. p.
234, pl. 2, figs. 17, 18, text-figs. 3e.f.
Diagnosis.  Distinguished by its elongate-ovoid
pitted carapace with reverse dentition, strong teeth
cccurring on left valve rather than on right.

EXPLANATION OF PLATE 3

BampoprpiLaTA, HAPLOCYTHERIDEA
(All illustrated forms are from the eastern Gulf of Mexico, X 60)

Firoure PaGce

1-3.—Bairdoppilata triangulata Epwaros, 1944; 1, ex-
terior lateral view of right valve; 2, exterior lat-
eral view of left valve; 3, dorsal view .................. 20

4-9—Haplocytheridea proboscidiala (Epwarps), 1944;
4, exterior lateral view of left valve of adult; 5,
exterior lateral view of right valve of adult; 6,
dorsal view of adult; 7, dorsal view of immature
specimen; 8, exterior lateral view of left valve of

an immature specimen; 9, exterior lateral view of
right valve of an immature specimen ... 28
10-14.—Haplocytheridea gigantea Benson & CoLEmAN,
n.sp.; 10, exterior lateral view of right valve of
an immature specimen; 11, exterior lateral view
of left valve of an immature specimen, 12, dorsal
view of adult; I3, exterior lateral view of right
valve of adult; 14, exterior lateral view of left
valve of adult ..o 27
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0.1 mm,

Fic. 15. Haplocytheridea proboscidiala (Epwarns), 1944.
Interior view of the left valve of an adult specimen show-
ing the reversed hinge with the teeth in the left valve.

Dimensions. Length of adult specimen 0.81 mm;
height 0.43 mm; width 0.34 mm.

Material. Specimens examined 298, of which 64
had both valves intact. Of these, 124 single valves and
3 complete carapaces were immature specimens.

Remarks. These specimens differ very slightly
from those described by Epwarps in that they are
slightly smaller and do not show as marked a postero-
ventral swelling. Haplocytheridea bradyi (STEPHEN-
son), 1938, also exhibits reversed dentition, but the
description and illustration of that species indicate a
somewhat more delicate hinge. Immature specimens
{rom the Gulf of Mexico are more triangular in lateral
cutline than are adults. Reversal of dentition and
similar distribution indicate their relationship to adult
specimens.

Occurrence. Haplocytheridea  proboscidiala has
been reported from the Miocene Duplin marl of
North Carolina by Epwarps (1944, p. 509), and ques-
tionably from the Ecphora and Cancellaria facies of
the Choctawhatchee Stage of the Miocene of Florida
(Purt, 1953d, p. 234). H. bradyi has been reported
from the Pliocene Caloosahatchee marl of Florida

(SterHENsoN, 1938, p. 132) and in Recent sediments
of San Antonio Bay (SwaiN, 1955, p. 618). In the
eastern Gulf of Mexico, H. proboscidiala was found in
the shallower near-shore areas throughout the north-
south extent of the area of investigation; abundant at
localities 12, 15, 16, 18, and 36-38. Depth range 20 to
70 feet, although most abundant at depths of less than
35 feet; salinity range 34.86 to 37.79%c. Commonly
associated with Paracypris? sablensis, often with Para-
cvtheridea tschoppi and Bairdia gerda.

Subfamily CLITHROCYTHERIDEINAE Kollmann,
1958

[rom. transl. et correct. BEnsox & CoLeEMAN, herein (ex Clithro-
cyvtherideini KovLesaxy, 1958), non Maxperstan, 1959].

Genus PERISSOCYTHERIDEA Stephenson, 1938
Perissocytheridea Steprensox, 1938, p. 144: Swain,
Pokorx¥, 1958, p. 246; Howe, 1961, p. Q280,

Type-species. Cytheridea? matsoni STEPHENSON,
5 hgs. 1,2,7. 8.

1955, p. GI8:

1935, p. 192, pl.

Diagnosis. Recognized by its smooth to reticulate,
tumid, subpyriform carapace. Hinge antimerodont, in
right valve consisting of elongate, crenulate, and ele-
vated terminal teeth, separated by serrate groove. Mar-
ginal area fairly narrow, with vestibules developed an-
teriorly. Strong sexual dimorphism. Mio.-Rec.; Brack-
1sh-water, shallow marine,

PERISSOCYTHERIDEA LAEVIS Benson & Coleman, n.sp.
Pl. 4, Figs. 7, 10, 11; Fig. 16

Diagnosis. Distinguished by its smooth carapace
and subdued ventrolateral inflation. Rec.

Description. Carapace moderately large, tumid,
subpyriform, subovate in dorsal view except for
pointed posterior extremity, without strong lateral ex-
tension in either sex: left valve larger than right.
Highest anterior to mid-line, widest at center; subpyri-
form in lateral view, dorsal margin very slightly con-
vex in front of and behind distinct obtuse angle at

EXPLANATION OF PLATE 4
Hurincsina, EcHinocyTHERELS, CAMPYLOCYTHERE, PERISSOCY THERIDEA
(All illustrated forms are from the eastern Gulf of Mexico)

Pace
1-3—Hulingsina  ashermani (Urrich & BassLer),

1904; I, exterior lateral view of right valve; 2,

exterior lateral view of left valve; 3, dorsal view;

Al SO R A N s 30
4,5 —Echinocythereis garretf: (Howe & \!cGltR'r},
1935; 4, dorsal view; 5, exterior lateral view of
left valve, showing promincnt eye tubercle; both
WBD i . FOISIUEROON. - 1}

Fiovre

6.8,9.—Campylocythere lacvissima (Epwarps), 1944;
6, dorsal view; 8, external lateral view of right
side of whole carapace; 9, external lateral view

of left valve; all X85 ... .. ... s 2%
7.10,11 —Perissocytheridea lacvis BEnson & Cm.hMM\

n.sp.; 7, dorsal view; 10, exterior lateral view of

right valve; 11, exterior lateral view of left valve;

X 65
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0.1 mm.

Fic. 16. Perissocytheridea laevis Binson & COLEMAN,
n. sp. Interior view of an adult right valve.

point of greatest height, venter convex, anterior mar-
gin broadly rounded, posterior produced into a rather
sharp subventral caudal extension. Surface smooth,
marked by irregularly arranged, fine normal-pore
canals,

Hinge of right valve consisting of strong, crenu-
late, elevated terminal dental elements connected by
crenulate groove. Marginal area moderately broad,
narrow vestibule developed anteriorly. Muscle-scar
pattern consisting of posterior vertical row of four
scars with two scars in front.

Dimensions. Length of adult male specimen 091
mm; height 056 mm; width 047 mm. Length of fe-
male specimen 0.85 mm; height 0.54 mm; width 048
mm.

Material. Specimens examined 39, of which 2 had
both valves intact.

Remarks. Sexual dimorphism occurs in this spe-
cies, females being higher and more inflated with re-
spect to length than males. This species differs from
all previously described species of Perissocytheridea
in having a smooth, rather than reticulate, surface.

The generic concept given by Swaix (1955, p. 618)
did not allow for a smooth form, but only pitted,
ridged, or reticulate carapaces. Perissocytheridea laevis
Benson & CoLEMmAN, n. sp., is smooth and similar to
other species classified as Perissocytheridea except for
the absence of a well-defined sulcus, such as occurs in
P. brachyforma Swaix (1955, p. 620) or P. rugata
Swain (1955, p. 622). Krie (1939) described the genus
Ilyocythere containing several species from the brack-
ish-water environs of northeastern Brazil, including 1.
gibba and 1. cribrosa, which have smooth carapaces.
Howe (1961, p. Q280) considered Ilyocythere as prob-
ably synonymous with Perissocytheridea.

Occurrence. Found in the eastern Gulf of Mexico
from latitude 25° 32.1'N to the northern edge of the
area of investigation, at localities 5, 17, 20, 21, 26, and
2934. Depth range 24 to 239 feet, although most
abundant at depths greater than 75 feet; salinity
range 36.17 to 36.87%c. Commonly associated with
Echinocythereis garretti, Paracytheridea tschoppi, and
Hulingsina ashermani.

Subfamily NEOCYTHERIDEIDINAE Puri, 1957
Genus HULINGSINA Puri, 1958

Hudingsina Puri, 1958a, p. 173; Howe., 1961, p. Q290.
Type-species. Hulingsina tuberculata Puwy, 1953a, p. 173,

Diagnosis. Like Cushmanidea but with coarsely
reticulate or pitted surface and very wide flange in
posteroventer of right valve. Mio.-Rec.

HULINGSINA ASHERMANI (Ulrich & Bassler), 1904
PL. 4, Figs. 1-3; Fig. 17

Cytherideis ashermani ULricn & Basster, 1904, p. 126, pl. 37, figs.
10-16; Howe anp ovmers, 1933, p. 14, pl. 3, figs. 8-10; Ep-
wakps, 1944, p. 514, pl. 86, figs. 1-4; Swaiv, 1948, p. 195;

. 1951, p. 19: Pugrs, 1952b, p. 910. pl. 130, Ags. 4-8, text-
figs. 1,2; , 1953d, p. 286, pl. 9, figs. 4-8; MaLkiy, 1953,
p. 778

Cythereideis longula Urricn & Bassier, 1904, p. 128, pl. 37, figs.
21-27; Swaix, 1948, p. 195: , 1951, p. 19

Cytheriders agricola Howe & Hadley, MaLkin, 1953, p. 779-780, pl.
28, figs., 24, 25.

Cytherideis semicirendaris Urnien & Bassier, 1904, p. 127, pl. 37,
figs. 18-20.

Cushmanidea ashermani (Ulrich & Bassler), McLeax, 1957, p. 77,
pl. 8, fig. Sa-f.

Hulingsina ashermani (Ulrich & Bassler), Puri, 1958a, p. 173.

Hulingsina sulcata Puri, 1960, p. 118, pl. 2, figs. 6, 7, text-figs.
43-46.

Diagnosis. Distinguished by its deeply pitted cara-
pace, with arched dorsal margin. Selvage of right
valve quite distinct, high and sharp, submarginal near
midventer, swinging upward in front of posterior
margin, leaving broad flat flange bounded by nar-
rowly rounded posteroventral extension. Mio.-Rec.

Olmm

Fic. 17. Hulingsina ashermani (Uiricn & Bassiir),
1904. Interior view of the left valve of an adult specimen.
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Dimensions. Length of adult specimen 0.92 mm;
height 043 mm; width 0.39 mm.

Material. Specimens examined 311, of which 53
had both valves intact.

Remarks. Specimens from the Gulf of Mexico have
a somewhat wider, flat posteroventral flange than
most specimens reported from Miocene sediments, but
other characteristics are identical.

Hulingsina sulcata Purt was described by Puri
(1960, p. 119) as like H. ashermani *. . . in general out-
line and reticulate pattern of the carapace . .." distin-
guishable “. . . from it [H. ashermani] by its [H. sul-
cata] well developed sulcus.” After examination of
specimens from the Chipola Formation (Miocene) of
Florida identified by Purt (1953, p. 286) as H. asher-
mani and specimens of the same species from the
Yorktown Formation (Miocene) of Virginia, we con-
clude that most specimens of H. ashermani have a sul-
cus. Some of the Miocene specimens have a much
more pronounced sulcus than Recent forms from Flor-
ida, It seems that rather than erecting a new species,
the description of the old one should be broadened,
unless other differences become known,

Occurrence. Reported previously only from Mio-
cene sediments, from Maryland by Urrict & Basster
(1904, p. 126), Swaix (1948, p. 195), and MaLkix
{1953, p. 778): from the Duplin marl of North Caro-
lira by Epwaros (1944, p. 514); from Guatemala by
vaN DEN Borp (1946, p. 87); and from all facies except
the Hawthorn of the Alum Bluff and Choctawhatchee
Stages of Florida by Purt (1952b, p. 910; 1953d, p.
287). Found in the northern part of the study area in
the eastern Gulf of Mexico from latitude 257 29.0°'N
to the northern edge of the area of investigation;
abundant at localities 8, 15, 17, 18, 20, 21, 27, 29-34.
Depth range 32 to 239 feet, although most abundant
at depths greater than 60 feet; salinity range 35.01 to
37.39%c. Commonly associated with Paracytheridea
isehoppt and Echinoeytherets garretti.

Family CYTHERURIDAE Miiller, 1894
Genus CYTHERURA Sars, 1866

Cytherura Sars, 1866, p. 60; MUrLer, 1894, p. 286; AvexaNDER,
1936, p. 690; Epwarps, 1944, p. 525; Srepuessos, 1946, p.
316; Howrsiarook, 1952, p. 50; Swamy, 1955, p. 626; Kery,
1957, p. 144: Hawar, 1957, p. 16; Bewnsox, 1959, p. 51;
Poxornt, 1958, p. 285; Revmewnt, 1961, p. Q291.

Type-species. Cythere gihba O, F. MirLer, 1785, p. 66, pl. 7, fgs.
7-9 [subsequent designation Brapy & Norwman, 1889].

Diagnosis. Recognized by its small, usually fragile
carapace, with broadly rounded anterior and dorsally

caudate posterior regions. In dorsal view valves taper-
ing forward, mucronate in front, acuminate behind.

Surface usually irregularly ribbed or reticulate, with
small eye tubercles. Marginal area narrow as com-
pared to Semicytherura, few radial-pore canals. Hinge
modified merodont, in right valve consisting of elon-
gate crenulate terminal teeth formed from extensions
ol selvage, separated by intermediate groove that may
be open ventrally, Sexual dimorphism strong. Cret.-
Rece.

Ecology. This genus has been reported from
brackish to normal marine waters, from the inter-
tidal zone to depths of 150 fathoms.

CYTHERURA JOHNSONI Mincher, 1941
PL 6, Figs. 1-5; Fig. 18

Cytherura johnsoni Mixcuer, 1941, p. 343, pl. 47, hAgs. la-d:
Swain, 1955, p. 627, pl. 64, figs. Ba-c, text-figs. 35b and 38,
8a,b and 39, la-c: Purt & Huvives, 1957, p.o 174, 176, 183, 188;
Puri, 1960, p. L4, pl. 4, figs. 14, 15.

Cytherura forulata Eowarps, 1944, p. 5326, pl. 88, hgs. 17-20:
Markin, 1933, p. 789; Swarx, 1955, p. 628, pl. 64, figs. 10a-c,
text-figs. 35¢ and 39, 2ab; Peri & Huvises, 1957, p, 176, 183:
Peri, 1960, po 115, pl 4, hgs, 16, 17,

Cytherura elongata Eowaros, 1944, p. 526, pl.
Swax, 1955, p, 628, pl. 64, figs. 12a.b.

88, hgs, 21-25;

Diagnosis. Distinguished by its straight to slightly
curved dorsal margin and short, blunt caudal exten-
sion dorsal to midline. Ornamentation consisting of
approximately 10 longitudinal ribs converging antero-
ventrally, with smaller reticulating cross-ribs between.
Mio.-Rec.

Deseription. Carapace medium-sized, ovoid to sub-
quadrate, subovate in dorsal view; left valve slightly
larger than right, overreaching around free margin,
highest and widest posterior to midline, subovate in
lateral view; dorsal margin of left valve straight, of
right valve slightly arched; venter of left valve straight,
of right valve slightly sinuate; anterior margin broad-
ly rounded; posterior end produced into short, blunt
caudal extension dorsal to midline. Surface of valves
marked by about 10 bold longitudinal ribs, which
originate behind area of maximum width and con-
verge toward anteroventral margin; short transverse
ridges between longitudinal ribs producing subreti-
culate pattern. Ventral margin in some forms hidden
bv subventral inflation of valves.

Hinge of right valve an extension of selvage, con-
sisting of anterior trilobate tooth and posterior blade-
like tooth connected by groove, at each end of which
is a narrow elongate socket; hinge of left valve con-
sisting of terminal sockets connected by a bar, each end
of which is developed into an elongate, lobate toothlet.
Line of concrescence coinciding with inner margin
except anteriorly, where narrow vestibule is devel-
oped. Marginal area moderate in width. Radial-pore
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Fic. 18. Cytherura johnsoni Mincuer, 1941; two variants

of what are believed to be the same species.—a. Interior

view of the left valve of an adult female(?).—4. Interior
view of the left valve of an elongate adult male(7).

canals long, slightly curved. Muscle-scar pattern typi-
cal of genus.

Dimensions. Length of adult male specimen 0.63
mm; height 0.35 mm; width 0.30 mm.

Material. Specimens examined 146, of which 36
had both valves intact. Of these, 123 of the total num-
ber and 22 of the complete specimens were adults.

Remarks. The specimens of Cytherura described
here show intergradations of characters used in the
definition of three previously described species: C.
johnsoni Mincuer, 1941; C. forulata Epwarps, 1944;
and C. elongata Epwaros, 1944, Markin (1953, p.
789) noted that C. forulata and C. elongata are quite
possibly conspecific; her theory is supported by evi-
dence supplied by our specimens from the eastern
Gulf of Mexico. Smaller, more nearly ovoid speci-
mens were found at the same localities as larger, sub-
quadrate individuals and are probably immature
forms.

This species or series of species is poorly under-
stood by us, as available comparative material is poorly
preserved, and there seems to be intergradation be-
tween forms described by others in past studies. Swaix
(1955, p. 627) distinguished specimens which he
identified as C. johnsoni on the basis of their blunt

caudal process and dominance of longitudinal elements
over the transverse cross-bars in the reticulate surface
pattern; he identified C. elongata, with difficulty, by
its elongate shape (he seemed unsure about dimorphic
characters); and he distinguished C. forulata from
C. elongata by the absence of a caudal process and the
more convex dorsum of the latter. We found what
we believe to be intergradation of all of these char-
acters.

Occurrence. Cytherura johnsoni was originally de-
scribed by Mincuer (1941, p. 343) from the Miocene
Pascagoula Formation of Louisiana, later reported by
Swaix (1955, p. 626) from San Antonio Bay and by
Purr & Hurines (1957, p. 176, 183, 188) from Recent
sediments of the Panama City and Alligator Harbor
areas of the Gulf of Mexico and from Florida Bay.
C. forulata and C. elongata were described by Ep-
warps (1944, p. 526) from the Miocene Duplin Marl
and reported by Swain (1955, p. 628) from San An-
tonio Bay. C. forulata has been additionally reported
by Markin (1953, p. 789) from the upper Yorktown
Formation of the Miocene of Maryland and Virginia,
and by Pur1 & Hurines (1957, p. 176, 183) and Puri
(1960, p. 114) from Recent sediments of the Panama
City and Alligator Harbor areas of the Gulf of Mex-
ico. Found in the eastern Gulf of Mexico throughout
the north-south extent of the area of investigation;
abundant at localities 2.5, 15-18, 20, 21, 29, and 30.
Depth range 19 to 131 feet; salinity range 36.17 to
39.92%c. Commonly associated with Paracytheridea
tschoppi, Aurila conradi floridana, and Hulingsina
ashermani.

Genus HEMICYTHERURA Elofson, 1941

Hemicytherura Evorson, 1941, p. 314; Horxierook, 1952, p. 58;
WacNeR, 1957, p. 75; Havat, 1957, p. 231 Bexson, 1959, p. 52;
Pokorny, 1958, p. 286; Revment, 1961, p. Q293.

Type-species. Cythere cellulosa Norman, 1863, p. 22, pl. 5. figs.

17, 20, pl. 6, fig: 17.

Diagnosis. Recognized by its small, very strong,
coarsely ridged, subquadrate carapace, with distinct
subdorsal caudal process. Hinge of right valve con-
sisting of small terminal teeth, formed from exten-
sions of selvage, separated by groove that is open to
interior of valve. Hinge overlain by flange and flange
groove. Duplicature wide but not deltaic: small vesti-
bules may be developed anteriorly and posteriorly.
Radial-pore canals long, curved, grouped anteriorly.
Muscle-scar pattern consisting of vertical row of four,
with one anterior. Plio.-Rec.

Ecology. Believed to be confined to normal marine
salinities, but reported from intertidal zone to depths
of 150 fathoms.



ARTHROPODA STUDIES 33

HEMICYTHERURA SABLENSIS Benson & Coleman, n.sp.
Pl. 6, Figs. 6, 8; Fig. 19

Diagnosis, Distinguished by its strong, sharp longi-
tudinal ridges, with few transverse ridges, and its sub-
Guadrate shape. Rec.

Description. Carapace small, subquadrate, very
strong, subspatulate in dorsal view, dorsal and ventral
margins parallel, widest posterior to midline, sub-
quadrate in lateral view; dorsal margin straight be-
tween cardinal angles; venter slightly convex; an-
terior margin smoothly and broadly rounded; pos-
terior extremity produced into prominent caudal
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Fic. 19. Hemicytherura sablensis Benson & CoLEMAN, n.
sp.—a. Interior view of the right valve of an adult speci-
men.

0.1 mm.

process just beneath dorsal margin, obliquely rounded
below and above this extension. Surface very coarsely
sculptured, marked by 4 long and 1 or 2 shorter strong
longitudinal ridges, ventral ridge overhanging ven-
tral margin; several faint transverse ridges present,
most conspicuous of which connects upper 3 longi-
tudinal ridges near posterior margin.

Hinge typical of genus; anterior tooth of right
valve simple, bladelike. Line of concrescence coincid-
ing with inner margin and quite irregular. Marginal
area moderately broad posteriorly and ventrally, very
broad anteriorly. Simple curved radial-pore canals
occurring in groups anteriorly, not observed pos-
teriorly.

Dimensions. Length of adult specimen 0.44 mm;
height 0.24 mm; width 0.24 mm.

Material. Specimens examined 25, of which 7 had
both valves intact.

Remarks. Hemicytherura cellulosa (NoRMAN),
the type-species, has a much more highly arched dor-
sum and is reticulate. No other species of the genus
has such pronounced longitudinal ridges with faint
transverse ridges. H. cranekeyensis Purt (1960, p.

115), described from Tampa Bay and Florida Bay, is
spatulate in lateral view as compared to the subquad-
rate shape of H. sablensis; it is described from an area
within a few miles of the type locality of H. cranekey-
ensis. Both species appear to be distinct and discrete;
the longitudinal ridges are dominant in the appear-
ance of sablensis, and the pits or openings between the
transverse and longitudinal ridges of nearly equal
thickness are dominant in cranekeyensis.

Occurrence. Found in the eastern Gulf of Mexico
throughout the north-south extent of the area of
investigation, but much more abundant south of lati-
tude 25° 32.1'N; generally rare but most abundant at
locality 3, found also at localities 1, 2, and 5. Depth
range 19 to 27 feet; salinity range 37.27 to 39.920.
Associated with Loxocorniculum postdorsolatum and
Aurila conradi floridana.

Genus PARACYTHERIDEA Miiller, 1894

Paracvtheridea MULLER, 1894, p. 340; vas pex Bovro, 1946, p. 26;
Pokornv, 1958, p. 252: Brnsox, 1959, p. 49: Revaent, 1961,
p. Q299 (nan Puri 1957, p. 191).

Type-species. Paracytheridea depressa MCuver, 1894, p, 341, pl
26, hgs. 16-26, pl. 29, fgs. 4-8 |=Cytheropteron bovettensis
SrcurNza, 1880, p. 65, pl. 17, fig. 54).

Diagnosis. Recognized by its elongate subrectangu-
lar carapace, dorsal caudal extensions, posteroventral
alar extension, and merodont hinge. ?Penn., U.Cret.-

Ree.

Ecoiogy. Little is known of the ec::lngy of this
genus. One shallow-water marine species was found
by Bexsox (1959, p. 49) from Baja California. Two
species doubtfully belonging to Paracytheridea were
found by Swaix (1955, p. 623) and Curtis (1960, p.
178) living in brackish water. The present form is
inner neritic.

PARACYTHERIDEA TSCHOPPI van den Bold, 1946
Pl. 6, Figs. 7, 9, 10: Fig. 20

Puracytheridea tschoppr vax pex Bowp, 1946, p. 85, pl. 16, hg. 6,

7: Kruir and Key, in van Axpel & Postma, 1954, p. 220, pl,

4, g, 4: vax pex Boup, 1957, p. 245, pl. 4, hg. 7.

Description. vax pex Bowp's original description
included such characters as: long and pointed sub-
dorsal caudal process: swelling in muscle-scar region
and posterodorsum; strong ala; downward-projecting
spine halfway between ala and subdorsal caudal proc-
ess; several anterior ridges that tend to radiate from
subcentral swelling with horizontal ridge most promi-
nent; three peaks on dorsal boss of left valve.

Our observations agree with the later illustration
of vax pex Borp (1957, pl. 4, fig. 7) and the following
description of surface ornamentation can be added.
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F1e. 20. Paracytheridea tschoppi vax pen Boup, 1946.—

a. Generalized dorsal view of the right valve of an adult

specimen.—&. Interior view of the left valve of an adult
specimen.

Thin knife edge of ala merges with anterior region
and continues into posterior region; a ridge runs ven-
trally from area of the eye to intersect the main hori-
zontal anterior ridge; ridges emanating from anterior
region, venter, and posterodorsum intersect in a loop
in subcentral swelling; two prominent ridges run up
over the posterodorsal swelling toward the subcentral
swelling, the lower one intersecting the loop and the
upper ridge merging with the carapace; several small
nodes or “peaks” present in the posterior region mid-
way between the dorsal and ventral part of the caudal
extension. From this ridged variant of the species, the
ornament grades in the population toward suppression
of the individual ridges by filling in of secondary
cross-ridges to form a variant with a reticulate cara-
pace.

Dimensions. An extreme degree of variability ex-
ists within this species, so that it is not practical to
give even a meaningful average size. The caudal
extension and the alae of some forms become very

elongate, whereas others remain short and many are
broken. The longest valve found was a left valve
measuring 0.76 mm in length, 035 mm in height.
The highest valve found was a right valve measuring
(.71 mm in length, 0.38 mm in height. Specimens with
similar degrees of variation were found at almost
every station. The only complete carapace, an im-
mature individual, measured 045 mm in length, 0.30
mm in height, and 042 mm in width. The type of
Paracytheridea tschoppi is 053 mm in length. After
¢xamining the illustration given by van pEx Borp
(1946, p. 85, pl. 16, fig. 6, 7) we suggest that the type-
specimen of this species is a late instar. As the
late immature stages of Paracytheridea also have mero-
dent hinges, the adults are sometimes difficult to de-
termine by any other criteria than size.

Material. Specimens examined 254, only one of
which had both valves intact.

Remarks. This species is quite variable in size and
shape, as well as in surface ornament. Some specimens
are much more elongate than others; others have de-
veloped very long, pronounced alae and caudal ex-
tensions; some are more reticulate than others; on
some the alae seem to be directed more ventrally than
in others; some fail to show much development of the
posteroventral node, while others have a highly tumid
node. Any and sometimes all of these variations may
occur at a single locality, tending to ecliminate the
possibility that they represent subspecific differences.

Occurrence. Previously reported from Recent sedi-
ments by Krurr and Key, in van AnpeL & Postma
(1954) from the seas around Trinidad. Also reported
from the Miocene of the Caribbean area (van pen
Bowrp, 1946, p. 8; 1957, p. 245). Found in the eastern
Gulf of Mexico throughout the north-south extent of
the area of investigation; abundant at localities 1, 2,
4, 15-18, 20, 21, 29, 30, 33, 34, and 38. Depth range 19 to
131 feet; salinity range 35.61 to 3941%c. Two other
species of Paracytheridea have been reported from the
Recent of the Gulf of Mexico, P. troglodyta by Swaix
(1955) and Curtis (1960), which doubtfully belongs
to this genus, and P. washingtonensis by Purt (1960),
which is not alate nor does it have the pronounced
extension of P, tschoppi.

Family HEMICYTHERIDAE Puri, 1953
Genus AURILA Pokorny, 1955

Aurtla Poxornt¥, 1955, p. 17; Howg, 1961, p. Q302 (non Poxornt,
1958, p. 268).

Type-species. Cythere convexa Bamp, 1850,

Diagnosis. Distinguished from other almond-
shaped hemicytherids by its massive carapace and rela-
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tively short holamphidont hinge consisting of high
narrowly stepped anterior tooth in right valve with
reniform, ventrally incised posterior tooth. Mio.-Rec.;
Marine.

AURILA CONRADI (Howe & McGuirt, 1935) FLORIDANA
Benson & Coleman, n. subsp.

Pl. 8, Figs. 10-12; Fig. 21

Hemieythere convadi Howe and McGuirt, Swaix, 1955, p. 635, pl,
62, hg. 3a-¢; Purt & Huninvas, 1957, p. 174, 183, 188,

Aurida conradi (Howe & McGuirt), Purt, 1960, p. 129, pl. 3, hgs.
49, 10.

Hemicythere of. H. cymba (Brady), Cornis, 1960, p. 484, pl. 3,

fig. 11.

Diagnosis. Distinguished from Auwrila conradi con-
radi by its thinner, deeper, more delicate reticulate sur-
face, with polygonal depressions; thin, wider, some-
what fluted ventrolateral keel; continued development
of reticulation across subcentral region; and vertical
ribs reinforcing flange above hinge.

Description. Carapace almond-shaped; moderately
robust. Highest and widest near median line; inflated
in dorsal view, with flaring anterior rims; in lateral

Fic. 21. Aurila conradi (Howe & McGuirt) floridana

Benson & Coreman, n. subsp.—a. Interior view of the

right valve of an adult specimen showing a typical auriliid

hinge—&. Interior view of the left valve of an adult

specimen showing the hinge and the overlying flange with
vertical ribbing, and the marginal area.

view, high broadly rounded dorsum, oblique well-
rounded anterior end with suggestion of produced
lip, straight to slightly sinuate venter, with sinuation
near anterior margin; posterior extremely caudate,
blunt,

Surface reticulate, with high, fine, delicate ridges
and polygonal depressions; anterior ridge subparallel
to anterior margin; thin, wide, somewhat futed
ventrolateral ridge; posterodorsal ridge; subdued dor-
sal ridge extending from under eye tubercle to pos-
terodorsum,

Interior with holamphidont hinge; anterior tooth
of right valve with narrow step, posterior tooth reni-
form, with ventral sulcus; posterior socket in left
valve reflecting reniform twoth of right valve, with
ventral node: broad flange above hinge of left valve
reinforced by vertical ribs. Marginal area and muscle-
scar pattern typical for genus.

Dimensions. Length of adult specimen 0.63 mm;
height 0.40 mm; width 0.36 mm.

Material. Specimens examined 202, of which 51
had both valves intact.

Remarks. Individual depressions of the surface of
Aurila conradi floridana match those of A. conrad:
conradi in location but not in degree of development.
Those of A. conradi conradi are more robust, with
thicker confining ridges, and they are rounded in-
stead of well defined and polygonal. The subcentral
region of the surface in the area of the adductor
muscle scars is thickened and smooth, with a few
punctae in A. conradr conradi. but the open reticula-
tions of A. conradi floridana continue to the rest of
the carapace. The caudal extension of A. conradi con-
radi is blunt and gencrally rounded, whereas that of
A. conradi floridana is more angular and possesses two
to three spines. The hinge flange in the left valve
of A. conradi conradi is a low smooth ridge sep-
arated from the hinge bar by a smooth shallow
groove; that of A. conradi floridana is a high ridge
separated from the hinge bar by a broad flat area
crossed by vertical ribs,

The specimens identified as Hemicythere conradi
by Swarx (1955) and those of H. cf. H. eymba by
Curtis (1960) undoubtedly belong to this subspecies.
Those identified by Purt (1960) as Awrila conradi and
Hemicythere cymba are in doubt, as no judgment
could be made from his illustrations. Much of Purr’s
material was collected from the edges of the area of
the present study, and it is probable that we have the
came form.

Occurrence. Reported by Swaix (1955, p. 635)
from San Antonio Bay and by Curris (1960, p. 484)



36 Tue University oF Kansas PaLronTorocicaL CoNTRIBUTIONS

from the Mississippi Delta region. Its distribution is
believed to be the shallow marine and coastal waters
of the northern and eastern Gulf of Mexico. Found
by the present study in the eastern Gulf of Mexico
along the Florida Coast from Tampa to Florida Bay
at localities 3-5, 8, 20, 29, 30, 36, and 37. Depth range
19 to 131 feet; salinity 36.17 to 39.92c.

AURILA AMYGDALA (Stephenson), 1944,
Benson & Coleman (n. comb.)

Pl. 8, Figs. 6, 8, 9; Fig. 22

Hemicythere amygdala Steenenson, 1944a, p. 158, pl. 28, figs. 8,
9; Pur, 1953b, p. 176, pl. 1, hg. 3; , 1953d, p. 266, pl.
11, hg. 14; Purt & Huvines, 1957, p. 174; Pur, 1960, p. 129,
text-figs. 31, 32.

Diagnosis. Distinguished by its small, almond-
shaped carapace, ornamented by concentric pattern of
pits, which are individually circular near centers of
valves, elongate but not reticulate near margins: even-
ly rounded anterior and a blunt posterior.
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Fic. 22. Aurila amygdala (StepHENsoN), 1944.—a. Dorsal

view of a complete specimen.—b. Interior view of the left

valve of an adult specimen showing a well developed
auriliid hinge.

Dimensions. Length of adult specimen 0.59 mm;
height 0.36 mm; width 0.28 mm.

Material. Specimens examined 15, of which 12 had
both valves intact.

Remarks. This species greatly resembles Hemicy-
there laevieula Epwarps, 1944, but differs in having
stronger surface pitting and a more advanced hinge.
The specimens from the Gulf of Mexico have a single
denticle near the posteroventral corner of the cara-
pace. This species has been transferred to the genus
Aurila PokornY because it has a much more advanced
hinge than the typical hemicytherid.

Occurrence. Reported from Recent sediments, but
no location given, by Purt & Hurings (1957, p. 174);
Purr (1960, p. 129) reported finding this species in
Tampa Bay. Originally described by StepHENSON
(1944, p. 158) from the subsurface Oligocene Discor-
bis, Heterostegina, and Marginulina zones of the Gulf
coastal area of Texas. Reported by Purt (1953b, p.
176; 1953d, p. 266) from the Chipola, Oak Grove,
and Shoal River facies of the Alum Bluff Stage of
the Miocene of Florida. Found in the eastern Gulf
of Mexico from latitude 24° 59.0'N to the northern
edge of the area of investigation; at localities 24, 15,
27, 29, 35, and 37. Depth range 19 to 76 feet; salinity
3691 to 39.92%(:.

Family LOXOCONCHIDAE Sars, 1925
Genus LOXOCONCHA Sars, 1866

Loxoconcha Sawrs. 1866, p. 61 , 1926, p. 217; ALEXANDER,
1936, p. 693; Murray, 1938, p. 586: Epwarps, 1944, p. 526:
Keiy, 1957, p. 139; Bensox, 1959, p, 51; Pokornt, 1958, p.
292; Howe, 1961, p. Q312.

130 [by Howe, 1955, and 1961, p.

Loxoleberis Sars, 1866, p.

Q313.]

Naormania Braoy, 1866, p. 832 (non Bowersank, 1869; nec Boeck,
1871) [see Howe, 1961, p. Q313; 1962, p. 156].

Type-species. Cythere impressa Barp, 1850 (men M'Cov, 1844)
(=Cythere rhomboidea Fiscuer, 1855=Loxoconcha bairdi
MivLLEr, 1894).

Diagnosis. Recognized by its rhomboidal to ovoid
carapace; venter broadly rounded, commonly sinuate;
dorsum straight to slightly arched. Surface of valves
pitted, reticulate, or smooth. Hinge gongylodont;
right valve with anterior rounded tooth with groove
curving around it, straight serrate median groove, and
posterior crescentic tooth enclosing smooth socket.
Marginal area moderately broad; narrow vestibules
anterior and posterior. Radial-pore canals moderately
numerous, straight, simple. Muscle-scar pattern con-
sisting of vertical row of four scars, with single reni-
form antennal scar. Sexual dimorphism pronounced,
males more elongate than females. Crer.-Ree.
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LOXOCONCHA SARASOTANA Benson & Coleman, n.sp.
Pl. 7, Figs. 7-10; Fig. 23a

Diagnosis. Distinguished by its subovate lateral
outline, with indistinct cardinal angles, subreticulate
surface, and sharp ridge that runs parallel to posterior
and ventral margins. Recent.

Description. Carapace medium-sized, subovoid,
subovate in dorsal view, highest and widest posterior

0.1 mm.

Fic. 23. Loxoconcha sarasotana Benson & CoLEMAN, n.sp.
—a. Interior view of an adult right valve.
Loxoconcha sp. aff. L. australis Bravy, 1880.—4. Interior
view of an adult left valve.

to center, subovate in lateral view; dorsal margin
slightly arched on females, straight on males, with
very indistinct cardinal angles; venter straight to very
slightly convex; anterior margin broadly rounded be-
low, obliquely rounded above, merging imperceptibly
with dorsal margin; posterior margin obliquely
rounded below, obliquely truncate above, with nar-
rowly rounded subdorsal caudal extension, dorsal and

ventral margins of males converging anteriorly. Sur-
face subreticulate; sharp dorsal marginal ridge ex-
tending from caudal extension to about mid-point of
anterior margin; second well-defined, sharp ridge aris-
ing beneath posterior cardinal angle, extending ap-
proximately parallel to posterior margin, swinging
close to center of ventral margin, then curving slightly
upward and disappearing at point beneath anterior
cardinal angle; surface of carapace coarsely reticulate,
between this ridge and dorsal and anterior margins
pattern of reticulation being parallel to dorsal margin
and subventral ridge.

Hinge typical of genus. Marginal area moderately
broad. Line of concrescene coinciding with inner
margin except anteriorly, where narrow vestibule is
developed. Muscle-scar pattern obscured by ornamen-
tation, Radial-pore canals few, straight, simple.

Dimensions. Length of adult female specimen 0.66
mm; height 042 mm; width 0.34 mm. Length of
adult male right valve 0.68 mm; height 041 mm.
Length of immature complete male specimen 0.62
mm; height 038 mm: width 028 mm.

Material. Specimens examined 66, of which 20
had both valves intact.

Remarks. Loxoconcha impressa (Bamp), 1850, the
tvpe-species, is much more arched dorsally than L.
sarasotana and lacks ridges on the carapace. The very
strong subventral ridge distinguishes the new species
from all others of the genus.

Occurrence. Found in the eastern Gulf of Mexico
from latitude 26° 13.3'N to the northern edge of the
arca of investigation; very abundant at locality 36,
moderately abundant at localities 17 and 37. Complete
specimens also found at localities 11, 15, and 18. Depth
range 20 to 63 feet, but most abundant between 30 and
50 feet; salinity range 36.23 to 37.84%.

LOXOCONCHA sp. aff. L. AUSTRALIS Brady, 1880
Pl. 7, Figs. 5, 6; Fig. 23b
Loxoconcha australis Braoy, 1880, p. 119, pl. 29, fig. Sa-f, pl. 29,

fig. 3a-d; Swamv, 1955, p. 630, pl. 63, fig. 11, pl. 64, fig. 2;

Purt & Hurines, 1957, p. 187, fig. 11; CurTis, 1960, pl. 2, figs.

12, 15; Puri, 1960, p, 111, text-fig, 33, 34, 38,

Diagnosis. Distinguished by its very tumid ovoid
carapace, ornamented by coarse pits arranged con-
centrically about center of valve, ventral surface
grooved longitudinally; no caudal extension; posterior
extremity located just below dorsal margin.

Description. Carapace small, thick, tumid, sub-
ovoid, subovate in dorsal view, highest anterior to
center, widest at center, ovate in lateral view; dorsal
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margin very slightly sinuous, concave posteriorly,
convex anteriorly; venter slightly convex; anterior
margin broadly rounded; posterior margin obliquely
rounded below, obliquely truncate above, with pos-
terior extremity above mid-line. Surface covered
with large subcircular pits arranged concentrically
about center of valve; indistinct grooves rising be-
neath posterior cardinal angle, extending approxi-
mately parallel to posterior and ventral margins, dis-
appearing in front of mid-line. Hinge and muscle-
scar pattern typical of genus. Marginal area broad,
with narrow vestibules developed anteriorly and pos-
teriorly. Radial-pore canals not observed.

Dimensions. Length of adult specimen 0.52 mm;
height 0.36 mm; width 0.30 mm.

Material. Specimens examined 20, of which 10
had both valves intact.

Remarks. This species is similar to Loxoconcha
australis Bravy, 1880, major differences being the pos-
terior convergence of the dorsal and ventral margins
and the subdorsal position of the posterior extremity
of the present form. The type-species, L. impressa
(Baro), 1850, has a more produced and oblique an-
terior region and a more rounded, less caudate, pos-
terodorsum. The form called L. australis by Curris
(1960, pl. 2, fig. 12) is more boldly ridged along the
venter than the form here described. The outline is
doubtfully that of L. australis as figured by Brapy
(1880, pl. 28, fig. 5; pl. 29, fig. 3) but is certainly close-
ly related. The form illustrated by Swarn (1955, pl.
63, fig. 115 pl. 64, fig. 2) is identical with that de-
scribed in this report; however, Swain's specimens
can be only loosely identified as belonging to Brapy’s
species.

Occurrence. Found in the eastern Gulf of Mexico
in the northern part of the study area from latitude
25°29.0'N to the northern edge of the area of in-

vestigation, at localities 8, 20, 21, 27, 29, 30, and 42.
Depth range 66 to 95 feet; salinity range 36.0 to
379%0. Commonly associated with Bairdia vicirix,
Paracytheridea tschoppi, Aurila conradi floridana, and
Echinocythereis garretti.

Genus LOXOCORNICULUM Benson & Coleman,
n. gen.

Type-species. Cythere fischeri Bravy, 1869, p. 154, pl. 18, figs. 15,
16,

Diagnosis. Loxoconchid in shape; moderately to
coarsely reticulate with hornlike protuberance on pos-
terodorsum; hinge gongylodont. ?0lig. Mio.-Rec.;
Marine.

Remarks. A member of the family Loxoconchidae
Sars, 1925, Loxocorniculum can be distinguished from
other related genera having species with a gongylo-
dont hinge by its reticulate surface and posterodorsal
protuberance, Species other than L. fischeri (Brapy),
for which this genus is being erected, include L. an-
aerseni (Purt), 1953, L. rugosa (van pEN Borp), 1946,
L. postdorsolatum (Purr), 1960, and possibly Loxo-
concha lilljeborchi Bravy, 1868. Another species, not
vet described, from the Gulf of California is known
to belong to this genus. The surface ornament varies
from a moderately reticulate form with no other dis-
tinguishing characters other than the posterodorsal
horn (e.g., L. postdorsolatum) to a form with a con-
spicuous eye tubercle, a posteroventral protuberance,
and three prominent anteromedian ridges (e.g. L.
fischeri). All forms have a tendency to develop the
three prominent horizontal anteromedian ridges, but
not all equally well.

The genus is predominantly American, originat-
ing prior to the Miocene from a loxoconchid stock.
It is now known from the Caribbean region, Trini-
dad, Florida, Gulf of Mexico, and Gulf of California.

EXPLANATION OF PLATE 5
PTERYGOCYTHERELS, CYTHERETTA, PROTOCYTHERETTA
(All illustrated forms are from the eastern Guif of Mexico)

Ficure PaGE

1-3.—Pterygocythereis sp. aff. P. americana (ULricu
& Bassrer), 1904; 1, exterior lateral view of right
valve of specimen with dorsal crest, X} 70; 2, ex-
terior lateral view of left valve of specimen with-
out dorsal crest, X75; 3, dorsal view of specimen
without dorsal crest, 363 ..o, 22

4,6,8—Cytheretta? sahnit Puri, 1952; 4, exterior lat-
eral view of left valve; 6, exterior lateral view

of right valve; 8, dorsal view; all X55 ... 25
579,10 —Protocytheretta dantana (Braby), 1869,
showing the reticulate surface and the char-
acteristic loops formed by the median ridges;
5, dorsal view, X65; 7, exterior lateral view of
right side of whole carapace of male, X65; 9,
exterior lateral view of left valve of female, X} 60;
10, exterior lateral view of left valve of fernale,
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LOXOCORNICULUM FISCHERI (Brady, 1869) Benson &
Coleman, (n. comb.)
Pl. 7, Figs. 3, 4; Fig. 24
Cythere? fischeri Brapy, 1869, p. 154, pl. 18, figs. 15, 16; MiLLER,
1912, p. 374.

Loxoconcha fischeri (Brady), Kruir and Key, in van Anxpir &
Postma, 1954, p. 225, pl. 25, fig. 3.

Loxoconcha antillea van pen Bowp,

. 1950, p. 86;

1946, p. 110, pl. 18, fig. 3;
, 1957, p. 244, pl. 2, fig. 7.

Description. Carapace medium-sized, robust, sub-
cuadrate, inflated, rhomboidal in dorsal view, with
conspicuous spines on posterior end, highest and
widest near median line, subrhomboidal to subquad-
rate in lateral view; dorsum and venter straight, with
slight ventral sinuation; anterior margin narrowly
rounded, produced below mid-line, truncate antero-
dorsally; posterior upswept, produced above mid-line.
Surface moderately to coarsely reticulate, with irregu-
lar pits and ridges over most of the carapace with
long axes becoming concentric with the ventral and
posterior margins; prominent hornlike protuberance,
which may be only partly reticulate, on posterodor-
sum; short, prominent, Crescentic, posteroventral
ridge; two or three prominent horizontal anterome-
dian ridges formed by reticulations near anterior mar-
gin; prominent eye tubercle. Males more elongate,
with finer reticulate surface than females.

Hinge gongylodont with conspicuously crenuate
median element. Narrow vestibules in anterior and
posterior regions; radial-pore canals moderate in
number.

Dimensions. Length of adult female 053 mm;
height 035 mm; width 029 mm. Length of adult
male 0.60 mm; height 0.35 mm; width 030 mm.

Material. Specimens examined 27.

Remarks. Cythere fischeri is here designated as
the type-species of Loxocorniculum Benson & CoLk-
maN. It can be distinguished from L. postdorsolatum

(Puri) by the presence of a posteroventral ridge and
coarser reticulate surface. The difference between L.
fischeri and L. rugosum has not been made clear by
VAN DEN BoLp.

Occurrence. Moderately common in Florida Bay,
rare to common in the eastern Gulf of Mexico. Found
by van pen Bowp in the Miocene of Trinidad, Cuba,
Guatamala, and Venezuela. Originally described by
Braoy (1869) from the Caribbean near Colon, Pana-
ma. Found during the present study throughout the
north-south extent of the area of investigation; com-
plete carapaces were found at localities 1, 17, 18, 20,
and 34, and more than one single valve from localities
8, 27, 29, and 30. Depth range 27 to 92 fect; most
abundant in depths greater than 75 feet; salinity range
36.33 to 37.39%o.

LOXOCORNICULUM POSTDORSOLATUM (Puri, 1960)
Benson & Coleman, (n. comb.)

Pl 7, Figs. 1, 2; Fig. 25

Loxoconcha postdorsolatum Puwry, 1960, p. 111, pl. 3, hgs, 17, 18,
text-figs. 35, 37.

Loxoconcha anderseni Puri, Puri & Huvines, 1957, hg. 11,

Diagnosis. Distinguished by its moderately reticu-
late carapace, subcircular pits becoming elongate and
concentric submarginally, large size, and lack of
prominent ridges.

Description. Carapace medium-sized, subrhom-
boid to ovate, lenticular in dorsal view, highest and
widest posterior to mid-line, subrhomboidal, loxo-
conchid in lateral view; dorsal margin of male
straight, of female slightly arched; venter sinuous,
with slight concavity anterior to center; anterior mar-
gin broadly rounded below, obliquely truncate above;
posterior margin obliquely rounded below, obliquely
truncate above, with short subdorsal caudal exten-
sion. Surface reticulate concentrically about point of

EXPLANATION OF PLATE 6
CyTHERURA, HEMICYTHERURA, PARACYTHERIDEA, PELLUCISTOMA, ACTINOCYTHEREIS

(All illustrated forms are from the castern Gulf of Mexico)

Ficure Pace

1-5.—Cytherura johnsoni MincHEr, 1941, showing the
variation in shape but relative consistency in
surface ornament; 1, interior lateral view of a
tilted right valve, not showing accurate lateral
outline but showing internal features, trans-
mitted light, X85; 2, exterior lateral view of
right valve, X 85; 3, exterior lateral view of right
valve, % 85; 4, dorsal view, 390; 5, exterior lat-
eral view of left valve, X85 ... i 3]

6,8 —Hcm:c‘yrﬁcmra sablensis BENsoN & COLEM.A&,
n.sp.; 6, exterior lateral view of right valve; 8,

exterior lateral view of left valve, both %110 ... 33
7,9,10—Paracytheridea tschoppi van pEN Bovp, 1946;

7, dorsal view, X 135; 9, exterior lateral view of

right valve, X 75; 10, exterior lateral view of left

VIV, ST eiiiecemrarsernanessssessssnsmmsenonssmstsasasssnsssnsatsas 33
11.—Pellucistoma magniventra Epwarps, 1944; in-

terior lateral view of left valve, transmitted light,

x990 ...
12 —Artmocyrheras sp. aff. A. exanthemata (ULricu

& BassLer), 1944; exterior lateral view of left

valve of male, showing the irregular distribution

of the median lateral spines, X125 ... 48




40 Tue University oF Kansas PaLronToLocicAL CoNTRIBUTIONS

Fic. 24. Loxocorniculum fischeri (Bravy), 1869, the type-
species of the genus Loxocorniculum.—a. Generalized
dorsal view of a complete carapace of a female.—4, Car-
bon sketch of the exterior lateral view of the left valve
of an adult female showing the surface ornamentation.—
c. Interior view of the right valve of an adult female
showing a slightly modified gongylodont hinge and the
marginal area.

maximum width of carapace except in posterodorsal
region, in which lines of reticulation converge toward
and extend along prominent horn; pits subcircular in
central, anterior, and dorsal areas of carapace, becom-
ing elongate ventrally and posteriorly. Females slight-
ly more coarsely reticulate than males.

Hinge gongylodont, typical of genus. Marginal
area moderately broad, with narrow vestibules devel-
oped anteriorly and posteriorly. Muscle-scar pattern
obscured by ornamentation. Radial-pore canals few.

Dimensions. Length of adult female specimen
(.54 mm; height 0.34 mm; width 031 mm. Length of
adult male 0.62 mm; height 0.37 mm; width 0.31 mm.

Material. Specimens examined 156, of which 92
had both valves intact.

Remarks. Sexual dimorphism is present in this
species. The adult females are more coarsely reticu-
late and shorter than the males, but have approxi-
mately the same height and width. Loxocorniculum
postdorsolatum is larger than L. anderseni described
by Purr (1953d, p. 269) from the Miocene of Florida,
but it is about the same in size as L. fischeri. The
anterior longitudinal ridges are present in L. post-
dorsolatum as in L. fischeri but are usually subdued
and sometimes absent.

Harrmany (1956, p. 49) described a new species,
Loxoconcha bullata, from the coast of Brazil that is
very similar to Loxocorniculum postdorsolatum in
shape, general surface texture, and the presence of
the posterodorsal protuberances. Only by examina-
tion of type material of the former species can its rela-
tionship be determined.

Occurrence. Loxocorniculum postdorsolatum was
described by Purt (1960, p. 111) from the Recent of
Florida Bay and Alligator Harbor; Purt & HuriNes
(1957, p. 183, 188) had previously reported it from
Recent sediment in the Alligator Harbor area of the
Gulf of Mexico and from Florida Bay under the
name of Loxoconcha anderseni. L. postdorsolatum
was found in the eastern Gulf of Mexico throughout
the north-south extent of the area of investigation; it
is particularly abundant in the southern parts of the
study area at localities 1-5, 12, 15, 36, and 37. Depth
range 19 to 63 feet, although most abundant at depths
less than 35 feet; salinity range 36.23 to 39.92%..

Family PARADOXOSTOMATIDAE Miiller, 1894
Subfamily CYTHEROMATINAE Elofson, 1939
Genus PELLUCISTOMA Coryell & Fields, 1937

Pellucistoma Coryern & Fievps, 1937, p. 17; Epwarps, 1944, p.
528; van pEN Borp, 1946, p. 35; Benson, 1959, p. 58; Pokorny,
1958, p. 299; Syivester-BraorLey, 1961, p. Q317.



ARTHROPODA STUDIES 41

Fic. 25. Loxocorniculum postdorsolatum (Purr), 1960.
—a. Generalized dorsal view of a complete male carapace.
—b. Carbon sketch of an exterior lateral view of the left
valve of an adult male.—e¢. Interior view of the left valve
of an adult male showing the hinge and marginal area.

Type-species. Pellucistoma howeii Corvert & Fievvs, 1937, p. 17,
fig. 18ab,c.

Diagnosis. Recognized by its small, smooth, lenti-
cular, spatulate carapace, with subdorsal caudal proc-
ess. Hinge of left valve consisting of anterior blade-
like tooth, postjacent serrate bar, and dorsal groove.
Duplicature wide in some species with irregular line
of concrescence and broad anterior vestibule. Mio.-

Ree.

PELLUCISTOMA MAGNIVENTRA Edwards, 1944
Pl 6, Fig. 11; Fig. 26
Pellucistoma magniventra Epwanos, 1944, p. 528, pl. 88, figs. 33-
35; Puri, 1953d, p. 289, pl. 15, fig. 4. text-fig. 12a; Puori &
Huwives, 1957, p. 174, 176, 183; Pun, 1960, p. 119, pl. 2, fig.
10, text-hgs. 8, 9.
Pellucistoma sp. cf. P. magniventra Edwards, Swain, 1951, p. 52,
Paradoxostoma ensiforme Brady, Swaix, 1953, p. 633, pl. 63, fig. 7.

Diagnosis, Distinguished by its medium-sized,
smooth, clongate-subquadrate carapace. Anterior mar-
gin narrowly rounded below, highly oblique above,
merging gradually with dorsal margin; posterior nar-
rowly rounded.

Dimensions. Length of adult specimen 0.71 mm;
height 0.39 mm; width 0.26 mm.

Material. Specimens examined 57, of which 30
had both valves intact.

Remarks. Specimens found in the Gulf of Mexico
are somewhat more elongate and more narrowly
rounded posteriorly than those described by Epwanos,
but these differences are of degree only and do not
warrant the erection of a new species. This species
differs from P. hower CoryeLL & Fieps, 1937, in hav-
ing a more obliquely rounded anterior margin, an
arched dorsal margin, and in being generally more
elongate. Curtis (1960) found Pellucistoma aff. P.
Ahowei in the nearshore and estuarine areas of the
Mississippt Delta, This form may be a variant of the
one identified by Purr (1960) and included in the
present study. From the illustration (pl. 2, fig. 3) of
Curris the posterior margin seems to be more rounded
than was usually observed in the eastern Gulf forms,
but as it was not described in the text, a comparison
may not be justifiable. We do not agree with Swaix’s
identification of the form called by him Paradoxo-
stoma ensiforme Brapy (1868b, p. 460, pl. 35, figs. 8-
11). P. ensiforme is convex, not concave, in the pos-
terodorsum; it is more elongate; and the anterior is
much more narrowly rounded. Swain’s form from
San Antonio Bay appears to be a pellucistomid, prob-
ably Pellucistoma magniventra Epwarps.

Occurrence. Reported by Epwarns (1944, p. 528)
from the Miocene Duplin marl of North Carolina,
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Fic. 26. Pellucistoma magniventra Epwaros, 1944.—a. Carbon sketch of the exterior lateral view of the left valve of

an adult specimen showing the overreach of the right valve along the dorsum.—b. Dorsal view of a complete speci-

men showing the equality of the valves in the anterior and posterior.—¢. Interior view of the left valve of an adult
speaimen.

by Swain (1951, p. 52) from the upper Miocene of
the subsurface of North Carolina; by Purr (1953d, p.
290) from the Cancellaria facies of the Choctawhat-
chee Stage of the Miocene of Florida, and by Puri &
Hurines (1957, p. 176, 183) and Purr (1960, p. 119)
from Recent sediments of the Panama City and Alli-
gator Harbor areas. Forms we believe to be probably
synonymous with Pellucistoma magniventra were
found by Swaix (1955) from San Antonio Bay and
by Curtis (1960) from the eastern Mississippi Delta.
Found in scattered pockets in the eastern Gulf of
Mexico from latitude 24° 59.0N to the northern edge
of the area of investigation; abundant at localities 2,
3,5, 15-18, and 24. Depth range 24 to 63 feet, although
most abundant at depths less than 35 feet; salinity
3501 to 39.92%c. Frequently associated with Cy-

therura johnsoni and Paracytheridea tschoppi; in the
northern part of the area also with Cytheretta? sahnii
and at southern localities with Loxocorniculum post-
dorsolatum.

Family TRACHYLEBERIDIDAE Sylvester-Bradley,
1948
Genus PURIANA Coryell, in Puri, 1953

Favella CorveLL & Fieips, 1937, p. 8; Epwanrps, 1944, p. 523 (non
Favella Jorncensen, 1925),

Puriana CorveLL, in Puri, 1953¢, p. 751; Benson, 1959, p. 60;
SYLVESTER-BrabLEY, 1961, p. Q341.

Type-species. Favella puella Corverr & Fievvs, 1937, p. 8, figs.
8a-c, immature instar [=Cythereis rugipunctata gatunensis
CoryerL & FieLps, 1937, p. 10, fig. 11a].

Diagnosis. Distinguished from other genera of the
family Trachyleberididae by its moderately small,

EXPLANATION OF PLATE 7
Loxocornicurum, LoxoconcHa
(All illustrated forms are from the eastern Gulf of Mexico)

Ficure Pace
12.—Loxocorniculum postdorsolatum (Purt), 1960,
male; I, exterior lateral view of left valve; 2, ex-
terior lateral view of right valve; both X 90 ........ 39
34—Loxocorniculum fischeri (Braby), 1869; 3, ex-
terior lateral view of left valve of female, 3<90;
4, exterior lateral view of right valve of male,
WO i Diele & o . 39
5,6.—Loxoconcha sp. aff. L. australis Brapy, 1880,
showing the characteristic ovate lateral shape
with the punctate surface and subventral

grooves; 5, exterior laeral view of left valve; 6,
exterior lateral view of right valve; both 100 .. 37
7-10.—Loxoconcha sarasotana Benson & COLEMAN, n.
sp., showing the characteristic marginal ridges
veloped from the reticulate surface; 7, exterior
lateral view of left valve of female, X 80; 8, ex-

terior lateral view of right valve of female, %90,
9, exterior lateral view of left valve of male,
X90; 10, exterior lateral view of right valve of
male, %90 ; 37
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subquadrate carapace, ornamented by posterodorsal
subvertical and lateral ridges, spines, and knobs, an-
terior marginal rim, subcentral tubercle, and three to
five heavy spines on posteroventral margin. Hinge
holamphidont; that of right valve consisting of large,
smooth, ovate anterior tooth with postjacent socket,
smooth median tooth, and large, smooth, ovate pos-
terior tooth. Marginal area moderately broad, some-
times with narrow vestibules. Radial-pore canals few,
irregular. Mio.-Ree.

Ecology. Associations of this genus are not well
known beyond the fact that it is typically marine.
Depth range is from very shallow water to more than
S0 fathoms.

Remarks. Syrvester-Braprey (1961), in the section
on the Trachyleberididae in the Treatise of Inverte-
brate Paleontology stated that Puriana has been usual-
ly interpreted by reference to Cythere rugipunctata
Urricu & BassLer. This is because of inaccessibility of
specimens of the type-species Favella puella CorveLL
& FieLps and because the holotype is an instar. From
examination of the types in the American Museum of
Natural History (New York) it is evident that the
specimen designated as Favella puella CorverL &
Fievps is an instar of the species represented by speci-
mens designated as Cythereis rugipunctata gatunensis
Corverr & Frewps (1937, p. 10), and that the latter
name is a junior synonym of Favella puella [correctly
called Puriana puella, because Favella was preoccu-
pied, by subsequent designation (Corveri, in Puri,
1953c) ].

Puriana puella (CorverL & Fierps) does differ
fcom Puriana rugipunctata (Urricu & BassiLer), but
the differences are only on the specific level. P. puella
is closely related to P. pacifica Benson (1959, p. 60),
in which the posterodorsal punctae or ridges are more

subdued and discontinuous than in P. rugipunctata.
In P. puella these ridges or punctae are still promi-
nent, though discontinuous. Puriana fissispinata, de-
scribed for the first time in this report, demonstrates
another variation in configuration of surface orna-
ment that is possible within the genus. Purt (1960)
has described still another new species, P. floridana, in
which the posteroventer has randomly oriented spines.
We are not sure if this character is constant or recog-
nizable, but it is typical of the evolutionary changes
taking place in Puriana.

The suggested placement by Syrvester-Braprey,
1961 of Puriana in synonymy with Carinocythereis
Ruecerert, 1956, is not consistent with the characteristics
of the two genera, which are quite dissimilar on the
lower taxonomic level.

PURIANA RUGIPUNCTATA (Ulrich & Bassler), 1904
Pl 8, Figs. 1, 2, 5; Fig. 27

Cythere rugipunctata ULricn & Bassuer, 1904, p. 118, pl. 18, figs.
16, 17.

Cythereis rugipunctata (Ulrich & Bassler), Howe anp otuers, 1935,
p. 23, pl. 1, Ags. 18, 20-22, pl. 4, figs. 22, 23,

Favella rugipunctata (Ulrich & Bassler), Epwarps, 1944, p. 524, pl.
88, figs. 5, 6; van pex Bowp, 1946, p. 100, pl. 10, fig. 3;

, 1950, p. 86.

Trachyleberis rugipunctata (Ulrich & Bassler), Swain, 1951, p. 38,
pl. 6, fig. 8.

Puriana rugipunctata (Ulrich & Bassler), Puri, 1953c, p. 751;

, 1953d, p. 257, pl. 12, figs. 18, 19, text-fig. 8k; Purt &

Huvrings, 1957, p. 174, 176, 183; McLean, 1957, p. 89, pl. 11,

fig. Sa-d; Puri, 1960, p. 126, pl. 6, iig. 18.

Diagnosis. Distinguished by its rugose ornamen-
tation, consisting of series of rounded ridges, which
are irregularly arranged in front of strong subcentral
tubercle; series of four or five transverse ridges pres-
ent along posterodorsal margin, disappearing at mid-
line. Cluster of nodes in posteroventral portion of
carapace.

EPXLANATION OF PLATE 8
Puriana, OrioNINA, AURILA
(All illustrated forms are from the eastern Gulf of Mexico)

Fioure Pace
12,5.—Puriana rugipunctata (UrLrich & BassLer),
1904; 1, exterior lateral view of right valve of
rugose specimen; 2, exterior lateral view of left
valve of rugose specimen; 5, exterior lateral view
of right valve of spinose specimen; all X100 ...... 43
34 —Puriana fissispinata Benson & CoLEMAN, n.sp.;
3, exterior lateral view of right valve; 4, ex-
terior lateral view of left valve; both X100 ........ 44
7 —Orionina bermudae (Brapy), 1880; exterior lateral
view of right valve, X105 L. 45

68,9 —Aurila amygdala (StepHeNsoN), 1944; 6, dor-
sal view, X80; 8, exterior lateral view of right
valve, »90; 9, exterior lateral view of left valve
of same specimen, showing difference in shape
of the two valves, X95 U 1

10-21 —Aurila conradi (Howe & McGuirr) floridana
Benson & CoLEMAN, n. subsp., showing the deli-
cate continuous reticulation; 10, exterior lat-
eral view of right valve, X85; 11, dorsal view,

% 80; 12, exterior lateral view of left valve, %85 35
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0.1 mm.

Fic. 27. Puriana rugipunctata (ULricH & BassLer), 1904.
Interior view of an adult right valve.

Dimensions. Length of adult specimen 0.58 mm;
height 0.34 mm; width 0.35 mm.

Material. Specimens examined 61, of which 39
had both valves intact.

Remarks. Many of the specimens appear identical
to previously described ones assigned to this species;
however, considerable variation is observed among
those collected in the Gulf of Mexico, with several of
the specimens exhibiting spinose ornamentation rather
than ridges. The identification of spinose specimens
as P. rugipunctata is based on the fact that spines
appear in the exact spots normally occupied by ridges,
and on the occurrence of both forms at the same lo-
calities. Further study may demonstrate that the
spinose form belongs to a separate species.

Occurrence. Described originally by Utricn &
Basster (1904, p. 118) from Miocene sediments of
Maryland. Other reported Miocene occurrences:
Panama, by Corverr & Frerps (1937, p. 10); Duplin
marl of North Carolina, by Eowaros (1944, p. 524);
Cuba, Guatemala, and British Honduras, by van pex
Bowp (1946, p. 100); subsurface of North Carolina,
by Swain (1951, p. 257). Reported by Purt & Huvines
(1957, p. 176, 183) and Purr (1960, p. 126) from Re-
cent sediments of the Panama City and Alligator Har-
bor areas of the Gulf of Mexico and from Florida
Bay. Found in the eastern Gulf of Mexico through-
out the north-south extent of the area of investigation;
abundant at the scattered localities 3, 15, 18, 30, 31,
36. 38. Depth range 19 to 239 feet, although somewhat
more abundant at depths less than 50 feet; salinity
range 3501 to 39.92%. Frequently associated with
Paracytheridea tschoppi, often with Aurila conradi
floridana.

PURIANA FISSISPINATA Benson & Coleman, n.sp.
Pl. 8, Figs. 3, 4; Fig. 28

Diagnosis  Distinguished by its large carapace.
ornamented by irregular pattern of short, smooth
ridges, and bifid posterior marginal spines.

Description. Carapace moderately large, subquad-
rate, highest anterior to mid-line; widest just anterior
to mid-line; dorsal margin straight, appearing arched
posteriorly because of overhang of posterodorsal area
of carapace; venter very slightly concave; anterior
margin broadly rounded below, obliquely rounded
above; posterior margin straight to slightly concave
above, narrowly rounded below. Surface covered by
low, rounded ridges, forming anastomosing pattern
posteriorly; three or four coarser ridges present in an-
terior part of carapace, parallel to anterior margin;
anterior marginal ridge high, smooth, rounded; sub-
central node low, indistinct; sharp posterior transverse
ridge beneath posterior cardinal angle, behind which
carapace is much narrower; anterior margin notched
rather than denticulate; posterior margin bearing
three large bifid spines below mid-line with two smal-
ler, simple spines beneath.

0.1 mm,

Fic. 28. Puriana fissispinata Bexson & CoLEMAN, n. sp.
Interior view of an adult right valve.

Hinge typical of genus. Line of concrescence and
inner margin coincident. Marginal area moderately
broad, selvage well developed around free margins.
Muscle-scar pattern indistinct. Radial-pore canals nu-
merous, simple, straight.

Ecology. From the present information this spe-
cies seems to be restricted to marine benthos more than
75 feet deep.

Dimensions. Length of an adult left valve 0.87
mm; height 0.44 mm.

Material. Specimens examined 24, of which none
had both valves intact.



ARTHROPODA STUDIES 45

Remarks. This species is larger than any previously
described form assigned to Puriana. The ornamenta-
tion is similar to that of P. rugipunctata, but the ridges
are narrower and lower, and no transverse ridges oc-
cur in the posterior part of the carapace. Some speci-
mens are more elongate than others.

Puriana fissispinata is similar to the illustration of
Cythere parallelogramma Brapy (1880, p. 82, pl. 15,
fig. lac). However, P. fissispinata has a drawn-out
caudal process, and its reticulations are more enclosed.
Both forms are about the same size (0.85 mm). Cy-
there parallelogramma was described from Prince
Edward Island in the Southern Ocean.

Occurrence. Found in the eastern Gulf of Mexico
from latitude 25° 29.0'N to the northern edge of the
area of investigation; common at locality 30, found
also at localities 8, 20, 21, and 29. Depth range 76 to
92 feet; salinity range 3627 to 36.82c. Associated
with Bairdia victrix, Cytherella grossmani, Para-
eytheridea tschoppt, Echinocythereis garretti, and Hu-
lingsina ashermani.

Genus ORIONINA Puri, 1953

Orioning Purt, 1953d, p. 254; Pogorxy, 1958, p. 2641 Svivester-
Braprey, 1961, p. Q339.

Type-species. Cythere vanghani Urricn & Basster, 1904 [=C.
serrulata Brapy, 1868¢c, p. 153, pl. 18, higs. 11, 12 (non C. ser-
rulata Bosouer, 1854)=C. bermudae (Brapy) by Brapy. 1880,
. '#“].

Diagnosis. Recognized by its medium-sized, elon-
gate subtriangular carapace, open reticulate surface
with 2 to 4 well-developed longitudinal ridges; sub-
dued caudate posterior. Radial-pore canals numerous.
Hinge holamphidont; that of right valve consisting
of anterior lobate tooth with postjacent socket, median
groove, and smooth, ovate posterior tooth. Eoc.-Rec.

ORIONINA BERMUDAE (Brady), 1880
Pl. 8, Fig. 7; Fig. 29

Cythere serrulata Brapy, 1868¢, p. 153, pl. 18, figs. 11, 12 [non C.
serrulara Bosouer, 1854 ).

Cythere bermudae Bravy, 1880, p. 90, pl. 21, fig. 2a-d [new name].

Cythere vaughani Uinicn & Bassuer, 1904, p. 109, pl. 38, fgs.
25-27.

Cythereis vatighani (Ulrich & Bassler), Howe anxp oruers, 1935, p.
25, pl. 3, hgs. 24-26, pl. 4, fig. 13; CorveLr & Fieros, 1937,
p. 9, fig. 10a; Epwaros, 1944, p. 522, pl. 87, fig. 27, 281 van
pex Boup, 1946, p. 88, pl. 10, fig. 1; . 1950, p. 83.

Cythereis (Elofsonella) reticulata Hartmaxs, 1956, p. 36, figs.
45.52

Trachyleberis vanghani (Ulrich & Bassler), Swawx, 1951, p. 37, pl.
6, hg. 6, 7.

Cirioning vaughani (Ulrich & Bassler), Puri, 1953d, p. 254, pl. 12,
figs. 15, 16, text-figs, Ba-c; McLean, 1957, p. 88, pl. 11, fig.
fa,b.

Urionina bermudae (Brady), Purt & Huvines, 1957, p. 174; van
pin Bovp, 1938, p. 403, pl. 5, fig. 9: Pure, 1960, p. 123, pl. 1.
figs. 15, 16.

s i
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Fic. 29 Orionina bermudae (Brapy), 1880.—a. Carbon

sketch of the exterior lateral view of the left valve of an

adult specimen.—#. Internal view of the right valve of
an adult specimen.

Diagnosis. Distinguished by its elongate subquad-
rate carapace, ornamented by three longitudinal ridges
trending from posterodorsal to anteroventral margin;
lower ridge bifurcating just behind mid-line; number
of transverse ridges forming angularly reticulate pat-
tern; anterior, ventral, and posteroventral margins ex-
tremely finely denticulate. Mio.-Rec.

Dimensions. Length of adult specimen 0.58 mm:
height 0.32 mmj; width 0.25 mm.

Material. Specimens examined 9, of which 5 had
both valves intact.

Remarks. The specimens examined appear iden-
tical to those described and illustrated by Brapy (1880,
p. 90) and are indistinguishable, except for slightly
smaller size, from those identified by several authors
as O. vaughant.

Occurrence. Reported by Brapy (1880, p. 90) from
a depth of 435 fathoms off Bermuda, and by Puri &
Hurines (1957, p. 188) and Puri (1960, p. 126) from
Florida Bay. Reported from Miocene sediments by
several authors: from Maryland, by ULrich & BassLer
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(1904, p. 109); from the Arca facies of the Chocta-
whatchee Stage of the Miocene of Florida, by Howe
4ND OTHERs (1933, p. 25); from the Duplin Marl of
North Carolina, by Epwarns (1944, p. 522); from the
Yorktown Formation (Miocene) of Virginia, by Mc-
Lean (1957, p. 89) ; from the Miocene of Cuba, Guate-
mala, and British Honduras, by van pex Bowp (1946, p.
88); and Venezuela, by vax pexn Bowp (1950); from
the subsurface Miocene of North Carolina, by Swaix
(1951, p. 37); from the Chipola facies of the Alum
Bluff Stage, and from the Ecphora, Arca, and Can-
cellaria facies of the Choctawhatchee Stage of the
Miocene of Florida, by Purt (1953d, p. 254). In addi-
tion, Howe anp oruers (1935, p. 25) noted that “it
occurs with increasing abundance in Miocene locali-
ties younger than the Arca zone of the Choctawhat-
chee, and is one of the commonest ostracodes in the
Caloosahatchee Pliocene of Florida, and an almost
identical form is living off the coast of Haiti.” Found
in the eastern Gulf of Mexico at two localities only;
a single valve was found at locality 35, the rest at
locality 3, at a depth of 27 feet, salinity 39.92%c.

Genus ECHINOCYTHEREIS Puri, 1953

Echinocytherets Pumi, 1953d, p. 259; Svivester-Brabrey, 1961,

p. Q336.

Type-species. Cythereis garretti Howe & McGuirt, in Howe axp

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

Diagnosis. Recognized by its moderately large,
subrhomboidal to subovoid carapace, ornamented by
numerous small, rounded spines arranged concen-
trically. Hinge holamphidont; that of right valve
consisting of anterior crenulate tooth, postjacent sock-
et, median groove, and posterior knoblike tooth. Mar-
zinal area broad. Radial pore canals numerous, long,
straight. Muscle-scar pattern consisting of vertical
row of four scars, with two additional scars located
in front and two near ventral margin. U.Cret.-Rec.

Ecology. Marine, usually found offshore in deeper
water; some species are characteristically abyssal.

ECHINOCYTHEREIS GARRETTI (Howe & McGuirt),
in Howe and others, 1935
PL. 4, Figs. 4, 5; Fig. 30
Cythereis garretti Howe & McGuirt, in Howe axp otners, 1935,
p- 20, pl. 3, figs. 17-19, pl. 4, figs. 5, 15.
Buntoma sp. of, B.? garretti (Howe & McGuirt), Swaix, 1951, p.
39, pl. 3, hg. 6, pl. 4, higs. 4-6.
Echinocythereis garretti (Howe & McGuirt), Puri, 1953d, p. 260,
pl. 12, hgs. 2-5, text-figs. 9a.b.
Diagnosis. Distinguished by its large, heavy,
spinose carapace, with dorsal and ventral margins
nearly parallel on female specimens. Surface covered

.]-\.I —il—l
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Fic. 30. Echinocythereis garretti (Howe & McGuirt),

1935.—a. Interior view of the left valve of an adult speci-

men showing the hinge and marginal area—b. Interior

view of the right valve of an adult specimen showing the

narrowly stepped anterior tooth and the clongate reniform
posterior tooth.

with small, simple spines, arranged concentrically
about center of valves. Posterior portion of dorsal
margin overhung by swelling of median part of cara-
pace. U.Cret.-Rec.

Ecology. The Recent forms appear to prefer a
benthonic habitat in water deeper than 60 feet.

Dimensions. Length of adult male 092 mm;
height 0.53 mm; width 0.51 mm. Length of complete
female carapace 0.84 mm; height 0.52 mm; width 050
mm. Length of a larger female right valve 0.92 mm;
height 0.61 mm.

Material. Specimens examined 329, of which 9 had
both valves intact.

Remarks. Sexual dimorphism is marked in this
species, with males being somewhat more elongate
than females and having nearly straight dorsal and
ventral margins that converge toward the posterior.
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The specimens found in the Gulf of Mexico differ
from those illustrated by Howe & McGuirt (1935, p.
3, fig. 18) in that the eye tubercle appears to be much
more prominent; no mention of the size of the eye
tubercle was made in the original description of the
species.

Without any discussion or description Curris
(1960, p. 481, pl. 1, fig. 19) illustrated a form from the
Mississippi Delta that she identified as Echinocythereis
margaretifera (Braby), giving no date. We found
such a species described by Brapy (1870) and listed by
MurLer (1912) as a dubious species, but were unable
to confirm the identification from Brapy's original
study. The form illustrated by Curtis appears to be
identical to the one in the present report.

Echinocytherers sarsi (MULLER), 1894, is similar in
shape to E. garretti but has the tips of its spines
divided into many small spinclets. E. irpex (Brapy),
which was described from the depths of the North
Atlantic, is similar in shape but has the spines of the
ventral areas arranged into clearly defined rows con-
centric with the margin and coalescing along the ven-
ter to form parallel ridges (Brapy, 1880, p, 107, pl. 17,
fig. 2a-d). The eye tubercles of both E. sarst and E.
irpex are much more subdued than those of E. gar-
retti. The form called Buntoma cf. B. garretti by
Swaiv (1951, pl. 3, fig. 6) is identical to the form of
the present report.

Occurrence. Not previously reported from Recent
sediments. Described originally by Howe & McGuirr
(:in Howe anp oruers, 1935, p. 20) from the Arca
facies of the Choctawhatchee Stage of the Miocene of
Florida; reported by Purt (1953d, p. 260) from the
Arca, Ecphora, and Cancellaria facies of the Chocta-
whatchee Stage. Found in the eastern Gulf of Mex-
ico from latitude 25° 29.0'N to the northern edge of
the area of investigation; abundant at localities 8, 20,
21, 27, and 29-34. Restricted to depths greater than 60
feet; salinity range 36.17 to 37.39%c. Frequently asso-
ciated with Paracytheridea tschoppi and Bairdia vic-
mx.

Genus ACTINOCYTHEREIS Puri, 1953

Actinocythereis Puri, 1953a, p. 178; » 1953d, p. 252;
Pokorn¥, 1958, p. 262: Syivester-Baapvteyv, 1961, p. Q334-
335.

Type-species. Cythere exanthemata Urric & Bassier, 1904, p.
117, pl. 36, figs. 1-5.

Diagnosis. A trachyleberid with a holamphidont
hinge, subcentral tubercle, and spines arranged in a

dorsal row, a ventral row, and a midlateral row. Eoc.-
Rec., N.Am.; Marine.

Fie. 31. Acunocytheress sp. aff. A. exanthemata (Urricn

& BassLEr), 1904.—a. Dorsal view of complete adult cara-

pace. &. A carbon sketch of the exterior lateral view of the

left valve of an adult male.—e¢. Interior view of an adult

right valve of a male showing the hinge and marginal

area.—d. Carbon sketch of the holamphidont hinge of an
adult right valve.
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ACTINOCYTHEREIS sp. aff. A. EXANTHEMATA
(Ulrich & Bassler), 1904
PL. 6, Fig. 12; Fig. 31

Discussion. A few scattered specimens of this form
were found off the southern coast of Florida. Insuffi-
cient material was available for a systematic analysis.
This form is apparently a descendant of Actino-
cvthereis exanthemata and has been modified slightly
in shape and to a greater degree in surface ornament.
The dorsal and ventral rows of spines are present, but

the midlateral row of spines is irregular. We do not
know if the arrangement of the spines is consistent
throughout a large population. Further study is re-
quired before this form can be properly identified and
named. Sexual dimorphism was noted, with the sub-
rectangular males more elongate than the shorter sub-
quadrate females.

Dimensions. Length of adult male specimen 0.73
mm; height 039 mm. Length of adult female 059
mm; height 0.36 mm.
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APPENDIX
TaBLE 2. Location, depth, and salinity data of sample collection localities.
Latitude  Longitude Depth  Salinity Latitude Longitude Depth  Salinity
Locality Station® (north) (west) (feet)  (%e) Locality  Station* (north) (west) (feet) (%)
I IH 24° 39.0"  B1°53.0° 27 37.27 25 H4H 27°43.8° 82°53.7 33 37.31
2 6H 24°59.00 B1°24.8 27 39.41 26 91H 28°03.3" 83°06.2 43 36.97
3 7H 25°02.8° 8I1°18.0° 27 39.92 27 95H 28°23.2" 83° 248 66 36.83
4 10H 25° 238" 81°22.0" 19 39.36 28 U8H 28°37.8"  #3° 39 60 36.92
5 12H 25° 321" 81° 30,7 2 e 29 104H 28°56.6° 84° 029 76 36.57
6 16H 25° 36.8° 81°45.3 31 37.97 30 110H 28° 174" 84° 02,9 92 36.82
7 20H 25°30.3* 81°57.7 51 37.45 31 116H 27°37.77  84° 029 154 36.67
8 24H 25°29.0" 82°13.7 82 37.39 32 121H 27° 05.00  84° 029 239 36.36
Y 30H 25°59.7"  82°26.3 6l 37.01 33 127H 26° 544" B3 208 131 36.17
1 33H 26°08.2°  82° 10.0' 54 37.10 34 130H 26° 470" 83°00.3' 89 36.28
Il 36H 26° 133"  82°01.% 45 37.84 35 8H 25%03.2" 81°17.9° 21 37.52
12 41H 26° 24,00 H1°35.7° 20 3741 36 49H 26°23.7" 81°59.3 20 36.23
13 44H 26°240° 82°05.7° 21 37.79 37 SIH 26° 20.6"° 81°59.3 30 36.30
14 58H 26° 575" B2°27. 28 37.21 3% 77H 27°094" 82°31.7 29 35.61
15 S9H 27°00.7" 82°28.2° 34 36.91 39 7H 24° 40,00 81°55.% 20 37.14
16 64H 7°16.0"  82° 345" 24 37.24 41 18H 26°23.2"  82° 04.8° 22 34.86
17 66H 27°12.5°  82°40.5° 32 36.87 41 31H 26% 40,00 B2° 410 77 36.18
18 68H 27°08.7" 82° 46.6’ 63 36.90 42 35H 27° 04.6° B2° 46.17 68 36.00
19 70H 27°01.5" 82°588 65 36.55
20 73H 27°08.6° 83° 13.6' 95 36.33 *Stations at which oceanographic data were obtained by the Uni-
21 76H 27°24.8" 83° 264 89 36.27 versity of Miami Marine Laboratory on each of three cruises.
22 79H 27° 344" 83° 09.9 60 36.89 Localities 1-34, Cruise G-5616, August, 1956; Locs. 35-38, Cruise
23 8IH 27°39.2" 83°015 45 37.17 G-5624, December, 1956; Locs. 39-42, Cruise G-5703, March,
24 83H 27%42.3"  82°56.0 34 37.37 1957,



