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Abstract

Arcal distributions of kinds and ahundance of both living and dead ostracodes in the Bimini area
hiave been mapped on a photogrammetric base. Evidence was found indicating that substrate, salinity
and current velocity affected distribution of ostracodes. Dissolved oxyvgen, pH, water color, organic
detritus, organic content of the sediment, water depth, and daily temperature variation had little cfect.
Ostracodes, belonging 1o the suborder Myodocopa, were abundant in the Bimini area, but their shells
decomposed after death and were absent from the sediment. The sediments containing the largest
number of dead ostracodes did not occur in arcas containing the largest number of living ostracodes.
In North Sound and Cavelle Pond living ostracode species dificred in kind from dead ostracodes
contained in the sediment,

Introduction

Ostracodes have been extremely useful ro geologists as straligraphic markers. Their
small size and abundance in many {ormations make il possible 1o study a whole fauna
even though the available sample may be very small. The ostracode has the longest
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range ol any group used extensively [or stratigraphic correlations. Many recent species
seem to extend backward inlo the Tertiary unchanged.

Principally because of the importance of ostracodes to geology, fossil oslracodes are
better known than those living in loday’s seas. The presenl study was undertaken in
order to determine some of the environmental faclors possibly influcneing the distri-
bution of living marine ostracodes. Informalion of this sort is useful in interpreting
conditions which were in exislence during Lhe formation of fossil ostracode-bearing
slrala.

Another phase of the presenl study was the comparison of the arcal distribution,
abundance and kinds of hiving oslracodes wilh ostracode shells contained in the sedi-
ment. Oslracode shells in recent sediment are polential fossils. Knowledge of the relation-
ship between the living animals and their remains is useful for understanding the limi-
lations of fossil malerial nsed Lo infer ancient environments and faunas,

This study was made in the vicinily of the Bimini Islands, which are situaled in the
northweslern part of the Greal Bahama Bank (TFig. 1). The sample arca covers approxi-
mately 320 square kilomelers in the shallow walers cast of the Bank rim. An ccological
sindy in the Bahamian region becomes especially significant because the warm, clear
shel sea of this arca probably typifies limestone-forming seas which covered a large
partof the continents in the past.

Among the environmental factors considered in this study are salinily, temperalure,
dissolved oxygen, pH, waler deplh and color, current velocilies and direction, type of
sediment and ils organic conlenl, presence or absence ol organie detritus, and the biola.

The Ostracoda are nsually divided inlo four suborders: 1) Myodocopa, 2) Podocopa,
3) Cladocopa, 4) Platycopa. OQuly members of the suborders Podocopa and Plalycopa
occur in abundance as fossils, although the Myodocopa extend backward into the Silu-
rian and the Cladocopa al least into the Jurassic. This seems principally because many
members of the suborders Podocopa and Platycopa bear shells sirongly fortified with cal-
cium carbonate, which makes them more casily preserved than members of the snb-
orders Myodocopa and Cladocopa, which have shells with less caleinm carbonate. The
systemalics of the Myodocopa encounlered in the Bahama area are considered in this
paper. Syslematics of athers suborders are to follow. The suborder Myodocopa is repre-
senled in Bimini witers by 10 genera, two of which are new, and 19 species, which in-
clude 14 new species and one new subspeeies.
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Almost all of the underwater photographs and the photographs of ostracodes werc
taken by Mr. G. Robert Adlington of the American Museum. Final drawings were
done, under the supervision of the writer, by Mc. and Mrs. T. O’Callaghan.

The map insert which gives the distribution of boltom types in the Bimini-Cat Cay
area is the result of a joint effort by Professor Newell, Professor Imbrie, Mr. Purdy, Mr.
William G. Heaslip, and the writer, and is published with the permission of the col-
laborators.

Methods

Precise geographic location of =ample slations wax made possible by using photo-
grammelric base maps showing submarine configurations, Clarily of Bahamian walers
made thiz procedure practical. Tu addition, since much of the work was done within
sight of land, it was usually possible io fix the station location from horizontal sextant
angles which were plotted in the ficld nsing a threc-arm protraclor (Shepard, 1918).

Most of the samples used for quantitalive estimales of the number of living and dead
ostracodes in the sediment at the station locations were obtained using a modificalion
of the Petersen grab desigued by Dr. Ko O, EKmery (Fig. 2). Samples obtained by
hand using sclf-contained nnderwater breathing apparatng and by shallow waler diving

were used principatly for sediment analysis.
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Wallon (1935) in mapping the distribution of henthonic Foraminifera in Todos
Santos Bay, Baja California, cored the bollom and nsed the lop centimeler of the core
for a standard sample. This method is nol feasible on rock botloms covered by less than
one cenlimeter of sand. In the Bimini area rock covers an extensive area ol the botton
and for Lhis reason bollom cores were nol used in the present study. The Emery erab
sampler was found Lo collect success{ully [rom rock bolioms covered by both thick and
thin sand laycrs; therelore, practically all samples used [or obtaining estimales of
ostracode abundance were obtained using the Kinery sampler. A 10 ce. subsample was
removed Trom the larger sample o serve as the standard sample used in oblaining esti-
males ol living oslracode abundance,

There are difficulties in comparing samples lroin diffevent botlom types. For example,
10 cc. of sand from a rock bottom covered by less than one centimeter of sand rep-
resents more surface avea than 10 ce. of saud oblained from a grab sample which in-
cludes sand [rom several cenlimeters depth. However, the results of the investigation in-
dicate that major variations in vstracode abundance have not been masked,

Althongh the living ostracode abundance is hased on 10 ce. samples, 10 grams of this
sample were used Lo arrive al estimates of dead ostracode abundance. This wax done so
that the results of this investigation could be used more readily in making future conr-
parisons with ostracodce abundance in ancient lithified sediment. Ax the sediment param-
cters were [airly uniform, the abundance distribution patierns would have been about
the same il the dead ostracode abundauce had been based on 10 cc. samples, but the
absolute numbers in each sample would have heen somewhal higher.

Living ostracodes were hand-picked from the 10 ce, sample under a binocular micro-
scope while the ostracodes were still alive, In thix way the ostracode movement aided
in differentiating the ostracode from the sedinent, and living ostracodes could be readily
separaled from dead ostracodes or molted shells which conlained remnants of append-
ages. Emply carapaces were vemoved [rom the dried 10-gram sample by alcohol fola-
tion (Kornicker, 1957b). The alcohol flotation method resulied in further sampling
error, as only 40 to 50 percent of the articulated carapaces and practically none of the
disarticulated carapaces were removed from the sample. However, as all samples were
(reated in the same manner, relalive variation in geographic abundance should be about
the same; bul the abisolnte numher per sample will be smaller. Scanning of the residue
of a few samples indicated that the concenlrale contained representalives of all common
spreies present it the residue. To facibitale removal of ostracodes from the aleohol con-
cenlrale, 1L was splil inlo lwo fractions by sicving through a 124 micron screen. The areal
distribution of the ostratode conient of cach [raclion was analyzed separately.

A riangular trawl covered with fine nctting was dragged over the sediment and
through grass and algac in order lo sccure larger samples of the ostracode community
than could be ohlained with the Kmery grab. Surface plankion samples were obtained by
towing a hall-nicler nel for about 20 minutes.

Al each sample locality specific information was recorded concerning the depth and
temperature of the water, thickness of the =and, substrate, macrofauna and flora living
in the immediale area, and presence or absence of organic detritus, Waler samnples were
analvzed for salinily by the Mohr method using silver nitrate. Selected sediment samnples
were analyzed for organic carbon using Schollenberger’s (1927) imethod as modified
by Allison (1935). Dissolved oxygen was determined using the standard Winkler
method. Water color was delermined with a Taylor Color Comparator. Hydrogen-ion
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concenlralion of selected samples was oblained nsing a coloromelric lype pH meler
manuflactured by W, A. Taylor and Company. The pH values were corrected for salt
error from the table given by Harvey (1955, p. 157). Cresol Red, which covers the
range of pH values 7.2-8.8, was used as an indicator. Current veloc/ly measurements
were made with an Atlas l'lowmeter altached to the end of a long pole in order to
obtain bottom velocilies, Current direetions were determined by charting the direction
of movemenl of lloats (weighied balloons) and dye markers released from an anchored
boat.

General Patterns of Ostracode Distribution
The areal distributions of living ostracodes collected in 10 ce. standard samples (Figs.
3,5) are interpreted in Iigures 4 and 6. In making these interpretive distribution maps,
ostracode abundance limits were chosen to bring out the eflect of environmental factors
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F1c. 3. Areal distribution of total living Myodocopa. Numerals indicate the number of specimens
per sample (10 ce.). Clear cireles indicate collections were made without finding individuals.
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116, 4. Aread distribution of total living Myodocopa. The shading Indicates the number of specimens
per sample (10 cc.).

on oslracode abundance. I'or example, the effect of oolite bottom on Myodocopa dis-
tribution was best brought out by choosing lmits of 0=1, 2-16 units, whereas limits of
0, 1-5, 6-40 were used for the corubined Podocopa-Platycopa. Ostracode groups for
interpretative maps represenling Lhe dead ostracode distribution were chosen on the
same basis (Figs. 7-10). Causal cnvironmental (actors contributing to these areal
distribulion pallérns are constdered nnder later disenscion of envirounent.

Only two out of 22 surface plankton ows taken in the vicinity of the Bhwin lslands
produced ostracodes. In onc of these, obtained about 9 p.m., June 8, 1956, ofl the
Terner Marine Laboratory dock in North Bimini harbor, Philomedes multichelata
Kornicker, a new species, was abundant and was cvidently swarming. Several specimens
were dissected and found Lo be males. No other ostracode species was in this haul. One
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specimen of Cypridina squamosa lerneri Kornicker, a new subispecies, was collecled from
the same locality at 10 p.m., December 11, 1956. No halocyprids were captured in
the Bimini vicinity either in the plankton tows or bottom samples.

Living ostracode collections were made in June and December, 1956. Identification
of species in these samples was restricted primarily to the suborder Myodocopa. With the
exception of Asteropina extrachelata Kornicker, a new species, of which only one indi-
vidual was collected in June, 1956, all species were in the area during both collecting
periods. Further work is needed to determine seasonal variations in ostracode abun-
dance. The abundance and distribution ol species belonging to the suborder Myodocopa

are diseussed along with species descriptions in the section on systemalics.
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"I16. 5. Areal distribution of living Podocopa and Platycopa. Numbers indicate the tolal number of
speeimens per sample (10 ce.).
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Fre. 6. Arcal distribution of living Podocopa and Platycopa. Numbers indicate the total number of

specimens per sample (10 ee).

Environmental I‘actors Affecting Ostracode Distribution
INFLUENCE OF SUBSTRATE ON OSTRACODE DISTRIBUTION

The sediments in the Bimini area have been subdivided by Mr, Purdy and the writer
into six {acies:? chalky facies (I), pitted facies (11}, unpitted facies (III), glazed facics
(IV), faecal pellet facies (V), and oolite facies (V1). Figure 11 represents Lhe areal dis-
tribution of these facies. These facies are distinguishable visually under a binocular
microscope and have pecnliar physical and chemical properties. Characteristic prop-
ertics of the sediments of {acics 1, 11, IV and VI are presented in Table 1.

1 Vacies is here nsed to define a geographical area covered by sediments distinguishable on the:

basis of physical, chemical, or biological propertics from contemporary sediments covering adjacent
or ncarby areas.
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Tagre 1.

Chalky Pitted Glazed Oolite

facies [acies [acies lacies
11 v VI
Dry Bulk Density, gm/cc* 1.0 1.45 1.45 1.6
Organic Carbon, % dry wt. 0.7 0.5 0.5 0.4
Median Diameter, mm, *# 0.28 0.26 0.28 0.26
Sorting Index, (So)** 1.80 1.35 1.26 1.20

g ])ly bulk density was obtained by weighing a known volnme (10 cc¢) of dried sediment.
* Data supplicd by Edward G. Purdy. Tor definition of So see Krumbein and I ettijohn (1938).

A description of each factes follows:

Chalky facies (1) : The sediments within North Bimiui harbor and North Sound, with
the cxception of the northern end of the latter region, consist of hioclastics which often
appear chalky and arc mixed with extremely fine-grained particles of calcium carbonate
(mostly aragonite). These sediments do not pack well, and the dry bulk density is
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F16. 7. Areal distribution ol dead Podocopa and Platycopa. Numbers indicate the total number of
specimens per J0-zram sample (larger than 124 M fraction ).




201 Ecology and Taxonomy of Recent Marine Ostracodes
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Fic. 8. Arcal distribution of total dead Podocopa and Platycopa. Numbers indicate the total number
of specimens per 10-gram sample (larger than 124 M fraction).

very low (about 1.0 gms./ce.). Decause of the presence of the fine material, the sorting
index (50) is relatively high (about 1.8).

The region covercd by this facies includes extensive areas partially exposed at low
tide, tidal channels traversed by fairly rapid currents, thickly vegetaled sand as well as
sand virtually barren of plants, and roek bottom arcas covered by a few millimeters of
sand (Figs. 12-15). Organic deltritus forms a film over Lhe sediment in praclically all
of this region, and the organic carbon content of the sedimnent is higher than in the
sediments on the Banks or outer platforni.

The abundance of living ostracodes within the area eovered by this facics varies.
Myodocopa, Platycopa, and Podocopa are eommon over most ol the region. The abun-
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dance of dead shells of Podocopa and Platycopa is unusually high. This is thought to be
the result of a high ratc of ostracode accumulation in comparison to the rates of accumu-
lation of preservable remains of other organisms.

Pitted facies (11) : Bioclastic sediments which have been subjected to intense pitting,
possibly by algae, are situated south of South Bimini and extend into the deeper walers
wesl of Turtle Rocks. These sediments form a thin layer from a few illimeters to a
meter or so in thickness on top of the submarine platform [rom which the Bimini Islands
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and numerous cays projecl. The sediments of this lacies bult against and blend with
oolilic sediments which delimit this facies on the east.

Although sand, often supporting profusc vegelalion, usually of Thalassia, is accumu-
faling in the protected near-land areas, a large part of the region covered by pitted bio-
clastics is rock boltom conlaining small pockets of sediment or al mosl a film of sand
a few millimelers thick. Where a rock bollom is present, a varied algal flora, oflen
dominated by the genus Sargassum, combine with sea whips, corals, and sponges lo
form a communily riel in numbers and diversily (Figs. 16-21).

0-5
0 1 ZKm -m 6-100
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E—'E 100 PLUS

Fic. 100 Areal distribution of to1al dead Podocopa and Platveopa. Numbers indicate the number of
specimens per 10-gram sample (smaller than 124 M fraction).
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Living ostraodc abundance in the area covered by this facies is variable. Living
ostracodes are common over most of the area but extremely abundant east of South
Bimini and in a narrow strip just south of Turtle Rocks. The reason for this abundance
is not known. The distribution of the dead ostracodes here is similar to that of the living
ostracodes.

Unpitted facies (111): The sediments within Cavelle Pond are well preserved bio-
clastics and do not exhibit intensive pitting.

Cavelle Pond supports a profuse vegetation. The western segment of the Pond con-
lains Thalassia as the dominant Aora, whereas Laurencia is domiinant in the eastern
parl. The passageway which connects the two segments is covered in many places by
only 15 crn. of water at low tide.

Living oslracodes are common in this pond. I general, the same species living here
are living in other marine environments in the Binuini vicinity, Dead ostracodes are ex-
tremely abundant and consist predominantly of brackish water forms not living in

D
Cavelle Pond at present. These shells are probably relicts from the t'me Cavelle Pond

Fre. 11 Sediment facies map, L chalky facies; U, pined Tacies: W1, unpitted Tacies; 1V, glazed
facies; ¥, Taceal pellet facies: VI, oolite facies.
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Fi. 12, Inmertidal zone, North Bimiui Tlarbor in frout of Lerner Marine Laboratory. Mounds in
foreground are formed by the worm Arenicola.

was separaled from the sca and conlained brackish waler (sce section on “Salinity”).

Glazed Jacies (IV) : Bioclaslics which are rounded and appear glazed form the beach
sands and sediment along the western shores of North and South Bimini. Aggregates of
the glazed grains are cominion where the glazed bivclastics blend with volile sands
around the northern end of North Biniini,

The shilting sands which are parallel to the coast line support little vegetation, al-
though isolated palches of Thalassia and Chondria lenuissima (Goodenough and Woad-
ward) appear lo he tbriving on this substrate. Rock-bollom areas off the coast are
covered by ouly a film of sand. These supporl abundant and diverse planl and animal
life (Figs. 22, 23).

Tiving and dead ostraucodes are rarc in the arca covered by this lacies. The rock-bol-
lom areas seein lo contain more ostracodex thun the surrounding sand arcas. The rarity
of ostracodes in Lhis region ix conxidered to be the result of agitalion of the sund by
waves. Qstracodes are, lor the moslL parl, burrowing animals, and many species may not
be adapted for exislence in shifting sand.

Faccal pellel facies (V) Faceal pellets of the gastropod Bauillaria minima were
abundant in the sedimeut in the extreme northern eud of North Sound (Kornicker and
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Purdy, 1957). Although the lime-secreling organisms (ostracodes, Foraminifera, pelcey-

pods, gastropods) form butl a small percentage of the lotal sediment in the upper few
cenlimelers, their proportion materially increases in Lhe sediment below the surface due
to poor preservalion ol the faccal pellets.

Myodocopa are absent from the urea covered by this facies, This is thought to be the

116, 13. Holothurian and algac on rock bottoni, North Bimini Harbor, Water depth is about 1 meter.
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Fic. 14, *Corual patch”, North Bimini Harbor. Water depth is about 1 meter.

result of the high and variable salinities encountered iu this region. Tt was not possible
to evaluale the role of sediment type, which actually might be quite important. Living
Podocopa and Platycopa are fairly common. Dead ostracodes are extremely abundant.
The abundance of dead ostracodes is altributed Lo the relative scarcily of olher organ-
isms with calcareous parts living in this arca. Sowe podocopid species which are present
in abundance in the sediment are vestricled Lo this region; other specics abundant else-
where are absent here. This distribution ix alzo considered the resull of high and variable
salinilies (sec section on “Salinily').

Oolite facies (V1): The lerm oolite sand ix loosely used in this paper to include
calcium carbonate coaled laecal pellels as well as spherical grains with well developed
concenlric structires,

Two volile bores are a minor part of the oolile sands in the Bimini area, Level oolile
sand arcas are connnouly coaled with organic delrilus which makes them darker than
the volite bores. They also supporl more vegetatiou than the bores. Tdentificalion of these
sands as oolite requires close examination of the sediment. They are nol distinguishable
from bioclastic sands on aerial photographs as are the bores.

Sed'menls belonging to the oolite facies are characterized by being cextremely well
sorled; the diameler of miost grains lies within the 124-248 micron rauge. The dry (and
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wel) bulk density of oolite sand ix higher tlan that cf other sands in the vieinily of
Bimini (Figs. 24, 25). The organic carbon counlent of oclile <and s lower than in other
sediments in this region. However, a film of organic detritus 1s nol uncommon on the
sediment.

Living and dead ostracodes arc virtually ab:ent from the area covered by oolitic
sands. The influence of the ool'le sands on the disiribution of ostracodes is especially
notable in the submarine arca around the castern end of South Bimini. Tu this region
ostracodes are abundanl in the pitled and chalky bioclastic sediments but are absent or
extremely rare in Lhe adjacent oolitic sands.

The reason for the rarity of ostracodes in the oolite sands is nol definitely known.
Vegelat'on is sparse in this region, and the organic carbon content of these sands is
lower than in the other sedimvuls in the Bimini vicinity. =o it is possible that food supply
may be the Hmitling faclor. Organic delritus is present on much of the oolile sediment,
and the vegetation, althongh sparse, possibly ocenrs in sullicient quantities to support
morce ostracodes than are present in these sands.

In the Bimini vieinily, except for the two bores shown ou the map insert, which
probably arc shifiing. the sand has been somewhal stabilized Dy sparse vegetation;
ripple marks and other evidence of shifting were not observed. Thercfore, in this areca

1, 15, Fehinoids and algae on rock hottom, Narth Bimini Harbor. Water depth is about 1 meter.
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sand movement is not likely Lo be a major environmental factor influencing the distri-
bution of ostracodes,

Six myodocopid estracodes were isolated in glass vials containing oolite. After 23
days all ostracodes were alive and several living young had been produced. Although
the data are too few to be conclusive, it does suggest that oolite is not inhibiting.

Fic. 16. Dense Thalussiv, south of South Bimini. Water depth is about 5 meters.




Ecology and Taxonomy of Recent Marine Ostracodes 213

The writer from observing the behavior of ostracodes in the luboralory has come 1o
the conclusion that physical properties of sediment are extremely imporlant lo benthonic
ostracodes who crawl on, or burrow inlo, the =ediment. The interslices helween grains
of Bimini sediments were too small 10 accommodale an ostracode, so thal in order
to burrow the animal had lo force its way inlo the sediment. Although the ostracode
does this partly by moving grains lo the rear with its appendages, mosl of the forward
movement is accomplished when the animal using ils carapace as a wedge forcing it
through the sediment by puling and pushing on grains of sediment. The ability of an
ostracode lo burrow therclore depends both on its strength and the resistivity of the
sediment to displacement.

Oolite 1s the densest sediment in the Bimini area. It is possible that ostracodes avoid
the oolite arca hecause of burrowing difficulties. Sce preliminary experiments suggesling
that ostracodes may prefer to burrow in less dense sediment, Kornicker (1957a).

With the exception of the oolite, which scems 1o be nnlavorable lor ostracodes, the
type of sand in the Bimini vicinily did nol appear lo exerl any marked influence over
arcal ostracode distribution.

Grass, Rock, and Open Sand—The bottom in the Bimini vicinily is almost equally di-
vided into rock areas, open sand arcas, and grass areas (Fig. 26 lolded chart), Thalassia

W'
21 5*“’%
SRS

Fic. 17 Moderately densce T'hafussica. south of South Bimini. Water depih is about 2 meters,
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1c. 24, Comparison of dry bulk density of sediment from “A” chalky lacies, “B” glazed lacics, and
“7 oolite [acies.

is by far the dominant vegetation and mostly grows either in small patches or covers
larger areas where it is usually sparse.

Before the investigation the writer thought that large variations in ostracode distribu.
tion and abundance would be found among the different bottom types. Therefore,
sampling was conducted so that each bottom type was sampled in all arcas. Statistical
consideration of the dala did nol produce significant differences with the exception of
the platform arca west of North Bim'ni, where both the living and dead ostracode
abundance varied directly with the estimated areal coverage of the sampling locality by
flora and fauna (P less than 5). The flora and fauna were principally confined to the
rock bottom and practically absent from the wave-agitaled sand arcas (Fig. 27).

The writer has no explanation for not finding larger variations in ostracode content
ou dilferent boltom types in the other areas. Perhaps it indicates an abundanee of food
in all areas. Delailed sampling may bring out subtle differences masked by the present
sampling procedure.

INFLUENCE OF SALINITY AND TEMPERATURE ON OSTRACODE DISTRIBUTION

Salinity —Typical salinity values (in parts per thousand) reported by Turckian (1957)
for the Bimini area are listed in Table 2. These salinities were obtained during the
spring mostly under dry conditions. After a heavy rain the regions with limited inter-
course with the open sea experience marked lowering of salinity. For example, the
salinity just below Mosquito Point in North Bimini harbor decreased from about 39
parts per thousand to 30.8 following a rain (Turekian, 1957).

The salinity fluctuation of the Florida Straits and Great Bahama Bank water in the
vicinity of Bimini was very small. In North Bimini harbor the fluctuation in salinity
was somewhal greater, but in all three regions the salinity remained within the 30 to 40
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I1c. 25. Dry bulk density of sediment in vicinity of Bimini (grams per ce.).

parts per thousand range considered by Hedgpeth (1951) to include normal warine
water. luctuation within this range generally has relatively little effect on the distri-
bution of fauna (Dahl, 1956). Ostracode communities which inhabited these arcas in the
Bimini region containcd essentially the same species, and variation in ostracode abuu-
dance does not seem attributable to these small differences in salinity.

The movement of water in and out of Nortlt Sound during change of tides is restricted
because of its geographical position at the end of the harbor and because of lateral land
projections and a rock sill athwart the current at its lower end. In June the water during
periods of low rainfall became highly saline (more than 40 parts per thousand), and
alter a considerable amount of rain the salinity dropped to about 31=35 parts per
thousand or lower (Turekian, 1957). The steep salinity gradient encounlered here or
possibly the high variability of the salinitly seemed to have considerable effect on the
faunal and floral communities inhabiting the region. Echinoderms were absent, and
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6
LIVING OSTRACOQDES
per 10cc 4
C
2
0
140
100
DEAD OSTRACODES
b per 109 60
20
I'tg. 27, Platform Area West of North Bimini,
A. Cross-section showing distribution of the sediment,
B. FEstimated arcal subsurface coverage by flora and fauna.
(.. Number of living ostracodes per 10 ce. sample.
D. Number of dead ostracodes per 10-gram samnple.
Taprr 2
Salinity of Water in Bimini Avea
Salinity
Florida Straits (near Bimini) 35.85-35.92
Great Bahama Bank (near Bimini) 37.50
North Bimini Harbor 36.10-39.40
North Sound 40.00-46.50
Cavelle Pond, South Bimini (1 sample) 31.52

corals as well as mosl sponges were restricted to the lower end where normal marine
salinit’es occurred (Fig. 28-29).

The ostracode population also experienced a change in this region (Fig. 30). The
genus Bairdia which was common in all other environments in the Bimini area did not
occur in the upper part of North Sound. Loxoconcha dorsotuberculata (Brady) also
was restricted to the lower end. Loxoconcha levis (Brady) was collected only in the
upper part of North Sound. Another species (Hemicythere sp.) was also restricted to
the northern end. The last two species were not collected alive. Hemicytere sp., how-
ever, often contained appendages which indicales that the specimens died recently. The
Myodocopa also scemed restricted to the less saline southern part.

The sediment in the northern part of the Sound contained an abundance of empty
ostracode carapaces. These could not be accounted for by an abundance of living ostra-
codes. An explanation for this favored hy the wriler is that the absence of other sedi-
ment-forming organisms such as corals and the alga Halimeda permitied the empty
ostracode carapaces to form a large part of the sediment.

Cavelle Pond is a small pond on South Bimini (Fig. 1). It is almost bisected by a
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WORM MOUNDS
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£55) SEVERAL SPECIES FORAMIMITERA

Fic. 28. Faunal ranges in North Sound.

north-south trending mangrove spur, The Lwo halves of the pond are connecled at the
northern end by a shallow stream which has a rock bottom on which corals grow. Each
section of the pond has a sedimenl subslrate which supports a luxuriant crop of vege-
tation.

The only salinity determination available [or this pond is 31.5 parls per thousand,
obtained from the center of the western section of the pond (Turckian, 1957). Inter-
change of water during tidal change is quite rapid, and it is probable that the waters in
at least the western section are normally marine, although it is not unlikely that after
a heavy rain the salinily falls below 30 parls per thousand.

The dominant oslracode genus present in the sedinient is Cyprideis, a known brackish
water form (Brady, Crosskey, and Roberisou, 1874; Sohn, 1951; Swain, 1955). Also
ahundant in the sediment are valves of the pelecypod Anomalocardia cuncimeris which
is a recognized estuarine (poikilohaline) species (Hedgpeth, 1953, p. 178). Neither
of these forms which were ahundant in the sediment were found alive.

In Cavelle Pond many species of dead ostracodes in the sediment are not living in the
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BATOPHORA

THALASSIA CYMODOCEA GRASS LAURENCIA

HALIMEDA PENICILLUS RHIPOCEPHALUS

i, 29, Floral ranges in North Sound.
=

pond at the present time. Marine forms are living in the pond, whercas estaurine
forms compose a large parl of the sediment. An examination of the older maps of the
region revealed that Cavelle Pond was once closed off [rom the sca. The carliest map ve-
viewed showing a conneclion between Cavelle Pond and the sea was the Naval Air Pilot,
1940, H. 0., No. 194, United States Navy Department, Hydrographic Office, p. 198.
Inhabilants of Bimini recall that the pass conneceting Cavelle Pond with the sea was
excavaled in an attempt to reduce the munber of mosquiloes breeding in the brackish
water of the pond.

Although living ostracodes belonging to the snborder Myodocopa were abundant
around Bimini, their remains werce abgent [rom the sediment probably because of poor
preservation of the carapace, which usually sofien aller death of the animal. With the
exceplion of the North Sound and Cavelle Pond arcas, species helonging to the sub-
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A. Uross sectlon showing distribution of sediment.

B. Estimated coveraze of subisurface by flora and fauna.

C. Numbur of living ostracodes olitainéd it 10 ce. vample.

D. Number of dead ostracodes ohtained in 10 gram samples,

E. Range of typical species along Traverse A (see part G for Jocation of Traverse A).

F. Salinity ixohalines in North Sound. Data partly Trom Turekian (1957).

G. Sample Jocality map.

H. Map showing distribution ol typical species in North Sound.

orders Podocopa und Plalycopa represenied by many emply carapaces in the sediment
were also collecled alive during the periids in which this study was made.

Temperature—Daily temperature variations iu the Bhwini vicinily weve ouly a few
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degrees (Turekian, 1957), aud under normal condilions this difference is not likely to
have any effcct on ostracode distribution. Qceasionally, however, unusually cold winter
temperalures have been encountered, I'or example, Dr. Louts A. Krumhollz (personal
communicalion, 1956) recorded a lemperature of 14° C. in North Bimini harbor on
January 12, 1956. At this time hsh were killed by the cold waler of the harbor. The
effect of this low temperature on the ostracodes of the region is not known, but it is pos-
sible that the ahsence of living Hemicythere sp. from North Sound was a resull of the
low temperature ol the previous winter. The carapaces of this species, which in many
nslances still conlained appendages, were abundant in the sediment,

INFLUENCE OF WATER COLOR AND PHOTOTAXIS ON OSTRACODE DISTRIBUTION

The walers of North Bimini harbor olten were greenish-yellow when viewed from a
distance, This was especially noticeable during ebb lide where the harbor water enlered
the blue walers of the Gulf Stream. Yellow color may be due to a trace ol organic com-
pounds which absorbs blue and near ultraviolel light (Harvey, 1955) and may be de-
rived from mangroves or marine vegelation. The color, as delermined by a Taylor Color
Comparatlor (Table 3)., which probably did not differcntiate subtle color variation, did
nol seem lo have any influence on ostracode distribntion,

Tapre 3

Water Color and pH

[Location Water Color® pH*
Northern end North Sound 15 8.0
Cemer Norith Sound 05 8.2
Big Mangrove Cay 0-5 8.2
Sonthern end North Souund 0-5 8.2
Center North Bimini Harbor 0-5 8.1
Tokas Cay (-5 8.2
Southern end North Bimini Harbor 0-5 8.1
West side Cavelle Pond 0-5 8.2
East side Cavelle Pond 0-5 8.2
Soath of Cavelle Pond 0-5 8.2

* All samples were obtained bhetween the hours of 6:00 A.m. and 9:00 e, during June, 1930,

In shallow waler near fand arcas a considerable number ol particles which rellect light
upward are usually in suspension. The amount of reftected light is also affected by the
subsirale; open sand reflects more light than cither grass or nneven rock. The amount
of light reaching the hottom probably has an inlluciice on ostracode distribution. Ostra-
codes scem to be either negalively or positively attracled to light (see Kesling. 1951).
The responsc to light of specimens of Myodocopa collected by dragging a net through
a Thalassia patch in North Bimini harbor was observed in a petri dish for one hour
and 35 minutes. The nel response of this popnlation o hight was positive (Fig. 31).

INFLUENCE OF DissorviEd OxyocrN axp »H oN OsTrACODE DISTRIBUTION

Dissohlved oxygen in the waters of Cavelle Poud and North Bimiei harbor was de-
termined using the Winkler procedure (Table 4). The waters were found to be suf-
ficiently aeraled, and it is improbable that ostracode distribotion was aflected directly
by oxygen.
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Fic. 31. Response of Myodocopa 1o light. Pelri dish was rolaied before each observalion. Light
sonree was microscope lamp. Sample of ostracodes was obtained from Thelassia patch in North
Bimini harbor. Community contained Sarsiella truncana (13), S. carinata (11), S. gigecantha (3),
S, punctate (3), S. capilloris (3), Philomedes multichelata (1), P. pavcichelata (8), Rutiderma
dinochelate (1), Asteropteron monambon (2) .

TasLE 4
Dissolved Oxygen Content of Waters

North Bimini Harbor*

Oxyeen Water Temperature Time Air Temperature Date
ml/]. C. . C. -
229 11/10/56
3.69 23.5 10:30 24.4
3.93 21.1 11:30 24.9
23.4
1.6 25.7 1:30 21.7
5.25 . 4:45 24.5
Cavelle Pond, South Bimini**
Oxygen Water Temperature Time Air Temperature Date
ml/I. C. C. .
5.03 25.2 2:00 p.. . 11/6/56
5.16 2:15 .
+.99 24.9 2:20 25.1
5.30 2:30
5.38 247 2:45

# [ocation: cast of Lerner Marine Laboratory, about 22 meters {rom shore, water about 1 meter
deep. High tide was at 2:30 p.y.
#* | ocation: about 30 meters within the entrance ol Cavelle Pond, water abont 1 meter decp.

High tide was at 12:00 M.

The pH variation in the Bimini vicinily was small and did not appear Lo be a factor
dircetly infuencing ostracode distribution (Table 3). This conclusion coincides with
observalions which were made in other areas by Tressler and Smith (1918) and Benson
(1955).

InFruesce oF Oreaxic CarBox axp Orcaxic DetriTus oy OsTrRACODE DISTRIBUTION

Organic detritus.—A gelatin-like film containing fragments of shell debris and planis,
un’cellular algae, and diatoms (Fig. 32) formed a Lan-colored coating on the submarine
sedunents in the vicinity of Bimini (Iig. 33). A simple experiment in which water from
North Bimini harbor was pumped into a scttling tank demonstraled that Lhis malerial
was also suspended in the water (I'ig, 34) .

Organic detrilus is considered a basic food for benthic fauna (Dexter, 1944). Yonge
(1953) questions the actuual food value of detritus and states, . . . possibly ils major
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Fic. 33. Distribution of sample localities eoated with organic detritus.
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1. 34, Photograph of sund on bottom of smuall 1ank throngh which 3,000 gallons of water were
passed at the rate of 2/3 gallon per minute, In the top part of the photograph the organie detritus
which settled from the water has heen removed 1o expose clean sand. The contrasting dark eolor in
the lower part of the photograph is the result of organie detritus aceumnlation.
imporlance may be as a culture medium for Protozoa and bacteria.” Cannon (1934)
concludes, after studying the feeding mechanism of Cypridina antarctica and members
of the subfamily Philomedinae, that these ostracodes probably feed on minute detritus.
Klugh (1927) found that several fresh waler species ingested both algac and delritus {
but did betler on algae. '

Hofl (1942) slates, “The foods of few species (of ostracodes) have been sludied in
detail, although a study of food habils might have some bearing on problems of dis-
tribution.” Very lillle has becn added lo knowledge concerning the food habits of ostra-
codes since Hoff made the statement quoted above, It seems probable, however, that at
least some of the ostracodes in the Bimini vicinity feed on organic detritus.

The presence or abscnce of organic delrilus seemed dependent to a large extent on
current action. In shallow areas where the sand was in almost conlinuous aclion, organic
delritus was rare and probably had been removed by currents. Osiracodes were usually
rarc in these sands, but this was probably because agilated sand is an unfavorable
habital rather than because of the lack of detritus, Extensive areas of oolilic sand which
were almost barren of ostracodes were coaled with organic detritus,
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Organic Carbon.—Sediment from crecks {lowing through maugrove swamps on sl
Bimini were found to be relatively high in organic carbon (1.39 o 2.90 pereent) (Iig.
35). Many of these sediments were dark in color, emitled an LS odor, and contained
fragments of mangrove leaves. Ostracodes were rave in these sediments.

Sediment within North Bimini harbor and most of Novth Sound contained the next
highest organic carbon content (0.44 to 1.00 percent; average 0.74 percent). The lowest
organic carbon contem was encounlered in the sediments on the ouler side of the
istands (0.39 10 0.61 percent; average 0.49 percent).

Within sinall areas, such as North Bimini harbor, the ovrganic carbon content of the
sedimenl was uniform, even though the amomnt of visible vegelalion varied at the
sample starions. Perhaps this is the reason lov finding in this study abont the same
number ol ostracodes hving in open, nonshifting sand areas as in neighboring vege-
lated areas,

INFLUENCGE oF CURRENT VELOCITIES ON OSTRACODE DISTRIBUTION

The highest current velocity in the arca cansed by tides was encountered at the
entrance of North Bimint harbor, where the velocity reached 1.2 meters/second during
¢bb tide, This dvopped 1o 0.16 melers/second oulside the cutrance, Within the harbor
the highest current velocities occurred wilthin the main channel. A measurement of 0.3
melers/second was made i this channel about 1.5 kilomelers from Fntrance Point. In
the northern part of the harbor the cnrrent velocities were very low (0.01 melers/
second) .

South of South Biminti, excepl close Lo shore where Lhe crescent shape of the southern
shore line created a tow current velocity area, the current velocilies approached those
encountered in the main channel of the harbor. The highest velocily measured in this
arca was 0.5 meters/sccond, which occurred immediately above the crest of an oolite
ridge. The restriction in the path of water llow created by this ridge caused ant increase
in current velocity, Velocities in about the same raunge as those south of South Bimini
were oblained novth of North Rock. Velocily measurements laken immediately 1o the
east of Bhnini, on the Great Bahama Bank, indicated low velocities in th's area (inaxi-
wnm velocity recorded here was 0.18 meters/sccond) .

A current velocily measnrement of 0.2 meters/second was obtained west of North
Bimini, belween Paradise Poinl and Stepping Rocks. Iu this area waves were of greater
mmportance as current producers than were the tides. Submarine ripple marks as well
as the presence of winter berms on the beaches leslified to the sediment-moving ability
of the waves along the western shore of North Bimini.

Oslracodes were rare in the shifling sand arca wesl of North Bimini and were absent
m the channel at Entrance Poinl, where high water velocilies probuably disturbed the
sedimenl. In the area between Turtle Rocks and South Bimini the enrrent seems Lo
keep the vock swepl clean of sedimenl. and ostracodes were rare. I'rom these observa-
Lions the wriler coucludes thal current velocities sulliciently high to stir the sediment
may be a major lactor in inhibiting the colonizalion of an arca by oslracodes.

Most of the submarine environment included in this study was in shallow waler less
than seven mclers deep.
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Systematics and Occurrences of Ostracode Species

Descriptions ol Bimini osiracodes follow, These include diagnostic morphologic fea-
tures only and are not complete descriplions. Morphologieal fealures are shown in
detail in illustrations. When sexual diffcrences are striking, or are important for identi-
fication, both sexes have been figured and described. Variations in taxonomically im-
portaul appendages are mentioned in the diagnoses and usually are figured. Appendages
{most frequently the furca) of juveniles have been figured as an aid to identification.

Numbers given lo specimens are based on sample or station numbers used in the
present investigation, Dissecled specimens have heen mounled in glycerin and protected
with parallin-sealed cover-glasses. Holotypes are dried shells, or, if these were not avail-
able. shells preserved in aleohol. Holotypes have been deposited willi the Columbia

Iniversity Geology Department.

Shells for measurement were selected al random from vatious growth slages, The

drawings and pholographs of ostracode morphology. I"igs. 10-89, are collected at the

back tnan appendix {for the convenience ol taxonomists,

Suborder Myodocopa
Family Cypridinidac
Subfamily Cypridininac
Genus Cypriding Milne-Edwards
Cypridina squamosa subspecies lerneri Karnicker, new subspecies

(Figs. 171A-B; 48, A-D; 49, A-E)

Diagnosis: The shell is elliptical iu lateral view, with protruding postero-ventral
corner. The antennal sinus is fairly deep and the rostrnm prominent. A cluster of
muscle scars ocenrs near the center of the shell, Maximum shell height ix posterior to
the middle,

The adult furca bears cight claws: the fourth claw ix smaller than the second and

v

- filth; the second claw is atlached to the lamina withoul a demarcation line at ils base,
Y The second antenna has basal spines which are longer on the distal joints. The second-
1

3

ary branch of the sccond antenna bears lwo long and two short bristles on the proximal
joint and one long bristle on the end of the distal joint. The seventh limb has 23 1o 29
lateral setae.

Comparisons: The shell of C. squamosa lerneri 1s very similar Lo that of C. squamosa
squamose Mueller. C. squamosa lerneri is smaller than C. squamosa. A gravid female of
C. squamosa lerneri {specimen number 247-3) measured 2.01 mm. whereus the female
of C. squamosa reported from the Bay of Naples by Mucller was 3.3 mm. in length.
C. squamosa squamosa bears six to seven claws on the furca, whereas the adults of
C. squamosa lerneri have eight.

Remarks: It is possible that two feinale ostracades from the Dry Tortugas identified
by Tressler (1949, p. 335) as C. squamosa helong in the subspecies C. squamosa lerneri.
Tressler’s specimens have only seven [urcal claws bul, as these specimens were ouly
1.71 mm. 1w length, they may have been mmmature. The present study shows that im-
malture specimens have fewer furcal claws (Fig. 48, A-C).
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Sliell ineasurements (in mm.) :

Specimen number Length Width Height
212-1 (holotype)  1.31 0.55 0.79
247-3* 2.04 — 1.40
6561 142 L 0.94
P-1 0.71 — 045
246-7 1.18 — 0.80
93 1.58 0.62 1.03
127-1 1.29 i 0.87
127-2 0.81 —_ 0.54
127-3 1.26 — 0.84
1274 1.26 - 0.81
127-5 0.71 _ 0.45
127-6 074 L. 0.48
93-2 0.684 S 0.54
170 1.19 — 0.68
5306M 0.71 N 0.48

* Gravide female.

Material: Twenty-four spec’mens were obtained from bottom samples and one (a
male) from a surface tow. Five specimens. including a male and a mature female,
were dissected. The holotype is specimen number 212 1 (an immature specimen) which
is illustrated in Fig. 47, la-b. Carapace form was the same in mature and immature
speeimens.

Oceurrence: Cypridina squamosa lerneri was most abundant east of South Bimini
(Fig. 36). Specimens were collected in waters having temperatures of about 29.2°C.
and salinities about 37.5 parts per thousand. Substrale was calcareous sand, and usu-
ally algac and Thalassia were growing in the area. One male was obtained in a surface
plankton tow in North Bimini harbor.

Subfamily Philommedinae
Genus Philomedes Lilljeborg
Philomedes multichelata Kornicker, new species

(Figs. 46,3A-B; 50, A-E; 51, A.D)

Diagnosis: The shell is elliptical in lateral view, with a shallow but distinct anterior
s'nus. The surface of the valves contains closely spaced pits and muscle scars.

The furca is long, narrow, and triangular in outline, with five sirong and nine weak
claws. The first antenna bears, on the penullimate joinl, a scnsory bristle which has
nuinerous setae on the outer cdge of its flatiened base. The second antenna bears non-
spinose, natatory selae; basal spines are absent. The mandible has, on the ultimate
joint, two strong claws, one small claw, and two bristles. The exopodite of the mandihlc
bears two bristles. The seventh limb has about five setae and terminates in a claw-like
process. The female is not known.

Comparisons: Philuimedes multichelata is closely rclated to Philomedes oblunga
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: Fic. 36. Distribntion of Cypridina squamosa lerneri Kornicker, new subspecies. Species was absent
¥ ypridina sq , p pec
v(( from samples shown as empty circles. Small circles represent trawl samples: large circles represent

spot samples.

{Juday) Mueller, from which it differs in having 14 furcal claws, whereas, P. oblonga
bas only 10.

" hell measurements (in mm.) :

Specimen nnmber Length Width Height

686Z—-6 (holotype) 1.04 0.57 0.60

248 0.75 0.3 0.51

245 0.91 0.5 0.58

68671 0.99 0.41 0.55

6867-3 09 . 0.52 r
63674 098 0.53

238 rod . 0.66 (approx.)
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Material: Four specimens were obtained from bottom samples and several hundred

from a single night surface tow. Four specimens (all males) were dissected. The holo-

type is specimen number 686Z-6, Fig. 46, 3a-b.

Occurrence: Two individuals were collected from the bottom southeast of South
Bimini and one from the lagoon (Fig. 37). Several hundred specimens were collected
around a night light suspended {rom the end of the Lerner Marine Laboratory dock in
North Bimini harbor. The water at the time of collection had temperatures of 28.3° 1o
29.2°C. and salinities of 36.1 to 37.5 parts per thousand. The bottom was calcareous

sand.

%

® Rutiderma polychelata

o Pseudophilamedes ferulana

© Philamedes, multichelato

o]
© Cyclaberis biminiensis

o 1 2
—_—
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Fic. 37. Distribution of Rutiderma polychelata Kornicker, new species; Pseudophilomedes ferulana
Kornicker, new species; Philomedes multichelata Kornicker, new species; Cycloberis biminiensis
Kornicker, new species. Species was absent from samples shown as empty circles, Small circles repre-

sent trawl samples; large circles represent spot samples.
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Philomedes lomae Juday
(Iigs. 46, 7A-B; 52, A-E; 53, A-D; 80, A, I, T)
Philomedes lomae Juday, 1907, Univ. Calil. Publ. Zool., Vol. 3, No. 9, P. 141, P1. 19,
Figs. 1-6

Diagnosis: A process projecls posteriorly from cach side of the carapace, commencing
at aboul the center. The antennal sinus is shallow but distinet. The surface of the valves
is pitted.

The dorsal margin of the living ostracode is orange-red which [ades rapidly after
death, being no longer visible alter a [ew months.

The [urca contains six claws. The distal end of the fourth joint of the first antenna
bears a sensory bristle which contains one thick and many fine selae. The secondary
branch of the sccond anlenna consisls of three joints; the third joint is reflexed upon the
second. A small sensory appendage whicluis ciliated on ils outer extremily is on the distal
end of the first joint of the mandibular polp. The terminal joint of the mandible contains
one claw and three slender bristles. The female is not known.

Shell nieasurements (in mm.) :

Speeimen number Length Width Height
115-Cl [.24 0.4/ 0.75
215 1.18 0.31 0.73
92 0.89 0.33

Malerial: Nime specimens were collected [rom bollom saniples; two ol these (both
males) were dissected.

Occurrence: Philomedes lomae seemed 1o be uniformly distributed in the Bimini area
(Iig. 38). Specimens were collected in walers having salinilies of 36 10 42 parts per
thousand, and temperatures of about 20°C. The species was oblained al waler depths
ranging from one to 20 meters. The bottom in the collecling arca was calcarcous sand.

Philomedes paucichelata Korunicker, new species

(Ligs. 46, 1A =B 51, A-F; 55, A—C; 87, B. 1., H.)

Diagnosis: The shell is elongale. with a prominent rostrum and a posleroventral pro-
jection, and is not strongly calcified. The surface is coarsely punclate and contains
irregular horizontal ripples as well as light depressions above the central part of the shell.

The fifth Teg terminates in a large quadrate tooth. The furca bears six claws; the
first, second, and lourth claws are slrong; the third, fifth, and sixth claws are weak.
Natatory Dristles on the second antenna are spined. The seventh leg bears four terminal
and Lwo lateral setae. The living ostracode has a characleristic orange-colored body and
eyes, The male is unknown.

Comparisons: This species may be distinguished from Philornedes flexilia Brady and
Philomedes sculpte Brady by the [ewer nunber of claws on the furca. The shape ol the
shell is remarkably similar to thal of Strepioleberis crenulata Brady bul, as the appendage
structure of the latier species is nnknown, the relationship of these lwo forms remains in
doubt.
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I'te. 38 Distribution of Philomedes lomae Juday. Species was absent from samples shown as empty
rircles. Small circles represent trawl saroples; large circles represent spot samples.

Shell measurements (in mm.) :

Specimen number Length Width Height
287-1 (holotype)  0.83 0.35 0.16
62" 0.8 - 0.18
288 0.87 0.35 0.50
1565 080 0.4

* Gravid female.

Material: Eighty-one specimens were collected from botlom samples; two of these
(both [emale) were dissecled, and, in addition, individual appendages were examined
from several other specimens. The holotype is specimen number 287-1, illustraled on

Fig. 46, 1a—b.

Occurrence: Philomedes paucichelata was a common species in the Bimini area (Fig.
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39). I was found in waler from one to about 20 melters in depth. Specimens were col-
lected in waters having temperatures of about 29°C. and salinities of approximately 38

parts per thousand. The bollom in the collecting areas was calcareous sand.

o 1
—_———
SCALE

PO L YT

I'1e. 39. Distribution of Philomedes paucichelata Kornicker, new species. Species was absent from
samples shown as empty circles. Small circles represent trawl samples; large circles represent spot

samples.
Genus Psendophilomedes Mueller

This genus is characierized by having an clongate tooth on the fifth limb.

Pseudophilomedes ferulana Kornicker, new species

(Figs. 46, 1A-=B, 2A~B; 56, A—D)

Diagnosis: The carapace of this species is elliptical in lateral view, with a small ros-
trum in the upper part of the anterior margin and a short postero-ventral projection.
The caudal furca contains a lola) of eight claws. The claw arrangement is typical of
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the genus: Lwo large claws on the dislal end, followed by several sinaller claws; the fourth
claw is larger than the third, fifth, sixth, seventh, and eighth claws.

The maxilla bears on its end a blunt, elongate process. The remaining appendages arc
typical of the genus. The seventh limb contains six terminal and four lateral setac. The '
male is unknown.

Comparisons: Three specics of this genus have been deseribed previously : Pseudophil-
omedes foveolata G. W. Mueller; Pseudophilomedes influta (Brady and Norman) ; and
Pseadophilontedes angulata Mueller. P. ferulune may be distinguished from these forms
by having eight furcal claws, whereas P. foreolutu and P. angulata have only six and P.
influta has 10,

P. ferulana is also distinguished from the other speciex in having a long blunt proccss
on the last joint of the maxilla. This [ealure may be of subgeneric value.

Shell measurements (in mm.) :

Specimen number Length Width Hceight
165-1 (holotype) 115 - 0.79
93-1 0.03 S 0.10
1185-3 20.98

Material: Five specimens were colleeted from bottom samples; two ol these (both
females) were dissected. The holotype is specimen number 105-1, illustrated on Fig, 46,

2a-h.

Occurrence: Three specimens were obtained east of South Bimini, and one west of Tur-
te Rocks (Ifig. 37). Water temperature in collecting arca was about 29°C., and the
salinity 37 parts per thousand. Water depth was about six meters.

Family Rutidermatidae
Genus Rutidernia Brady and Norman
This genus is characterized by having a strong chela on the mandible.

Subgenus Rutiderma Kornicker, new subgenus

Diagnosis: Caudal laminae have [ew (six) claws, which include three or four strong
claws [ollowed by two or three weak “claws™ wilh hairs al their base.

Comparisons: Three species, Rutiderma compressa Brady and Norman, Rutiderina
rostrala Juday, and Rutiderma dinochelata Kornicker, uew species, form the subgenus
Rutiderma which is based on the [urca having few claws which decrease in length pos-
teriorly, The subgenus Alternochelata is based on the included species (one al present)
having a furca bearing numerous claws, with the strong claws alternating with weak
claws and spines,

Rutiderma (Rutiderma) dinochelaia Kornicker, new species

Figs. 46, 8A-B; 57, A T; 58, A-D; 86, B, T, J)

>

Diagnosis: The shell is oval iu lateral view with a truncate posterior. A shallow anten-
nal sinus does not have an overhanging rostrum. The shell surface is coarsely punctate
and ornamented with numerous riblets; two prominent longitudinal ribs run almost the
complete length of the shell.

The caudal furca bears three strong claws which show distinct demarcation lines at
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their bases, followed by 1wo weak claws. The remaining appendages are lypical of the
genus. The seventh limb bears six terminal and lour lateral setae. The male is unknown.

Comparisons: Rutiderma dinochelata differs [rom Rutiderma compressa Brady and
Norman in the distribution of the strong and weak claws on the [urca. R. dinochelata
differs rom R. rostrata Juday in not having an overhanging rostrum.

Shell measurenients (in nim.) :

Specimen number Length Width Heighi
57-1 (holotype) 1.22 0.15 0.8
91-1 1.18 015 0.8
247-10 1.14 — 0.79

Material: Seventy-nine specimens were collected from bollom samples. Two speci-
mens were dissected (both females), and individual appendages were examined from
several additional specinens. The holotype is specimen number 57-1, illustraled on Fig.
10, Ba-b.

Ocenrrence: Rutiderma dinochelata was common in the Bimini area (Fig. 10). Speci-
mens were obtained from waters which ranged in depth from one lo 20 meters, and in
salinily from 31 to 42 parts per lhousand. Water temperature was aboul 29°C.

Alternochelata Kornicker, new subgenus
Type species: Rutiderma ( Aliernochelata) polycheluta Kornicker, new species

Diagnosis: Caudal laminae with inany claws; weak claws and spines alternale with
strong claws,

Comparisons: The subgenus Alternochelata differs from the subgenus Rutiderma in
having more claws on the furcal laminae and in having these claws arranged so Lhal

weak claws and spines alternate with strong claws.

Rutiderma (Alternochelata) polycheleta Kornicker. new species

(Iigs. 46, 6A-13; 59, A-I%; 86, C, ()

Diagnosis: The shell is oval in laleral view, wilh a narrow antennal sinus and over-
hanging beak. The postero-ventral corner is compressed, forming a small but distinct
projection. The surface of the shell is smoolh and without ribs or other ornamentation.

The furca bears 10 claws and spines: lwo long distal claws are lollowed by a small an-
nulated spine; then a short claw is followed hy a weak claw, which is succeeded by a
larger claw and four weak claws. The second antenna bears a secondary appendage
which seems Lo have Lwo joints. The proximal joint of the secondary appendage bears
several short spines (five or six), whereas the distal joint bears a long spine which has
secondary setac near ils middle. The seventh limb conlains six terminal and four lateral
setac. The first and second anlenna, maxilla, and the fifth and sixth limbs are typical of
the genus.

Comparisons: Rutiderma (Alternochelata) polychelata differs {from all previously
described specics of this genus i possessing a greater tolal number of claws (10) on the
furca and also in that these claws are arranged so that strong and weak claws alternate.

Occurrence: Two specimens were collecled east of South Bimini aud eight were ob-
tained in North Bimini harbor (Iig. 37). Water depth in collecting arcas ranged from
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TFic. 40. Distribution of Rutiderma dinochelata Kornicker, new species. Species was absent from
samples shown as empty circles. Small circles represent traw] samples; large circles represent spot
samples,

one to five meters. Temperatures werc aboul 29° (., and salinities were about 37 parls

per thousand. The bottom consisted of calcareous sand.

Shell measurements (in mm.) :

Speeimen number Length Width Height
144-1 1.03 0.49 0.73
110F-2 (holotype) 1.36 0.55 0.98

Material: Ten specimens were collected from bottom samples; one specimen (sex not
known) was dissected. The furca of a second specimen was examined and found identi-

cal to that of first specimen. The holotype is specimen number 110F-2, illustrated on

Figure 86, C, G.
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Family Asteropidac
Genus Asteropina Strand
Asteropina mudlert (Skogsherg)

(Iigs. 60, A-I7; 61, A-1"; 87, A, D, )

Cylindroleberts teres G, W, Mucller, 1894, Fauna Neapel. Monogr. Vol. 21, P. 220, PL
1V, Figs. 13, 30. 43; PL. V. I'igs. 15, 24, 25; PL VIIL, Fig. 5.

Asterope mudleri Skogsberg, 1920, Uppsala Universitat, Zool. Bidr. Uppsala, Suppl.
lid. 1. PP. 483-491, ig. LXXXIX; Klie, 1940, Kieler Mecresforshungen, Baud 3, PP.
109411, Iigs. 7--10.

Diagnosis: The shell is more ot less pear shaped, with its greatest height and width
behind the middle, but elliptical shells are occasionally encountered with the greatest
height and width in the middle. Live shells have characteristic brown markings on the
inner surface of the shell which are visible from the oulside. These markings fade alter
death.

Shell measurements (in mm. ) :

Spectien number Length Width Height
CP5-1% 1.26 0.49 0.90
CP5-3 1.3 - 0.8
CP5-2% 1.20 0.57 0.89
CPAC1 1.54 0.93

* Gravid lemale.

Remarks: This species is described in considerable detail by Skogsberg (1920).
Skogsberg (1920) and Mueller (1894) describe this specics as having six claws on the
furca. The adults examined by the author (five females) had either five or six furcal
clkaws, One individual contained six on the lelt lamina and five on the right. The Bimini
specimens are slighly smaller than Skogsherg’s or Mucller’s forms and mnch smaller
than specimens collected by Klie (1940).

Malerial: I'ilty-lhree specimens were collecled in the Bimini area [rom Dholtom
samples. Seven specimens were dissected; of Lhese three were gravid Iemales, and the
sex of the remainder was not determined.

Occnrrence: Asteropina mulleri was widely distributed in the Bimini area (I'ig. 41).
It occurred in walers having salinities ranging [rom about 31 lo 39 parts per thousand
and lemperalures around 29°C. Individuals belonging lo this species were adept at ag-
glutinating debris in order to [orm burrows in which they resided. Occasionally two in-
dividuals occupied the same burrow. Mueller (1894, p. 14) noled burrow formation by
other members of this genus.

Distribution: Also reporled [rom Lhe English Channel, the Medilerrancan Sea, and
the coasl of German Southwest Aflrica.

Asteropina setisparsa Kornicker, new species

(I'igs. 46, 9A-B; 62, A-D; 63, A-D; 64, A-I%; 86, L-P)

Diaguosis: The carapace is clongale with almost parallel dorsal and ventral edges.

toyg s,
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Fic. 41. Distribution of Asteropina mulleri (Skogsberg) and Actinoseta chelisparsa Kornicker, new
species. Species was absent from samples shown as empty circles. Small circles represent trawl samples;

large circles represent spot samples.

The postero-ventral corner projects slightly in some individuals; in others the posterior
end is evenly rounded. In dorsal view Lhe carapace is slightly wider behind than in front.
A narrow slit, the antennal sinus, is present in the lower half of the anterior part of the
shell.
The {urca contains seven to eight claws. The anterior five claws are sturdier than the
last two or three. The seventh limb contains six lateral and six terminal setae. The antero-
ventral corner of the sixth limb bears one thick bristle and one or two slender bristles;
the ventral edge contains, at most, one bristle and many fine hairs. Two large black eyes
are visible through the shell. The male is unknown.

Comparisons: The shell of this species is similar to that of Asterope mariae Baird. A.
setisparsa differs from A. mariae in having lewer claws on the furca and in the ahsence
of numerous bristles along the ventral edge of the sixth limb. 4. setisparsa is also smaller

than 4. mariae.
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Shell measurenients (in mm.) :

Specimen number Length Width Height
48-6 1.45 0.53 0.69
246-3% (holotype) 1.54 . 0.75
127G 1.5 0.57 0.78
122D-3*% 1.52 . 0.77
141K 1.22 0.47 0.63

* Gravid emale.

Material: Thirly-seven specimens were collected from botlom samples. Three speci-
mens (all Temale) were dissected. The hololype is specimen number 246-3 illustrated on
Iig. 86, L-P.

Occurrence: Asteropina setisparsa was abundant cast of Sonth Bimini and rare in
other areas (I'ig. 42). Fast of South Bimini where this specics reached its greatest ahun-
dance, the depth of water Trom which Lhis species was collected ranged from one to five
melers and had a lemperatnre of about 29°C. Salinity at this locality was about 37.5
parts per thousand. The lollom was calearcous sand and rock. Palches of Thalassia and
the algae Lawrencia grew in this area, but A. setisparsa was not restricled to them.

Asteropina extrachelata Kornicker. new species

(Figs. 65. A-F; 66, A-I%; 87, C, 1, 1)

Diagnosis: The shell is oval in lateral outline and has a smooth surface; however,
small pils may be observed under high magnification. The antennal sinus is a narrow
slit just below the center of the anterior edge.

The lurca bears five claws followed by lonr annulated bristles. The pennltimate joint
of the mandible has a “claw™ at aboul the middle of the anterior edge. Along the ventral
edge the sixth limb bears approximately 24 bristles. Two bristles are on the anterior
edge, and a lotal of five bristles are on the antero-ventral corner. Six lateral and six
lerminal setae are on the seveuth limb. Two lateral eyes are present as well as the gill-
like organs typical of the genus.

Comparisons: The shell is similar to Lhat of Asterope abyssicola Sars. Asteropina ex-
trachelata diflers from A, abyssicola in having fewer selae on the seventh leg. The furca
of A. extrachelata differs from that of 4. abyssicola, as well as Asterope mariae Baird,
ini that the last four digils are distinctly annulated bristles, whereas the olher two species
bear weakly developed claws.

Only one individual of this species was collected. The *“claw” on the anterior edge of
the penultimate joint of the mandible differentiates this species from all other species
of this genus known 1o the author. For this reason a new species was erected with this
minimum of individuals.

Shell measurements (in mm.) :
Specimen number Length Width Height
118-1% (hololype) 1.88 . 1.01

* Gravid female.
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F16. 42, Distribution of Asteropina setisparsa Kornicker, new species. Species ahsent from samples
shown as empty circles. Small circles represent trawl sainples; large circles represent spot samples.

Remarks: The individual examined was a female. It contained rosette-likc markings
on the shell similar to those described by Tressler (1949) on Cydlasterope sphaerica.
These markings have been observed by the author on some individuals of other species
and seem to be due to the decomposition of the soft parls as they are not present on the
living animal. A diagram of one of the markings on 4. extracheluta is presented on Fig,
41, 8c.

Material: One specimen (a female) was collected in a bottom sample. The holotype is
specimen number 118-1, illustrated on Fig. 87, C, F, I. Appendages of this specimen are
figured on Figs. 65, A-E; and 66, A-E.

Occurrence: The only specimen of Asteropina exirachelata collected came from the
eastern section of Cavelle Pond, South Bimini, The sediment there gave off an odor of
hydrogen sulfide and supported an abundant growth of the algae Laurencia.
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Genus Cycloberis Skogsherg
Cyeloberis biminiensis Kornicker, new species

(Figs. 67, A-D; 68, A-F; 85, A-E)

Diagnosis: The shell is oval in lateral outline and only slighlly longer than high. An
antennal sinus is approximately in the middle of the anterior edge. A distinel muscle
scar of rosette [orm is visible near the center ol the shell. Lateral eyes are situated above
the muscle scars.

The Turca bears lTour claws lollowed by three or Tour bristles. Between the third and
lourth claw is an additional small bristle. The seventh limb bears 23 1o 32 setae. Six
proluberances arc on the anterior edge of the penullimate joint of the fivst antenna.
Otherwise, this limb, as well ax the lronlal organ, is similar o that of Cycloberis ameri-
cana {Muecller) . The male is unknown.

Comparison: Many species ol Cycloberis have a carapace of similar shape. The num-
ber and arrangement ol claws and bristles on the Turca are nsed for differentialing
species. Cyeloberis brevis (Mueller) is the only species known, other than C. himiniensis,
whose furca bears [our claws; all other known species bear only three claws. C. bimini-
cusis differs from C. brevis in the presence of a small bristle between the third and
fourth furcal claws. €. brevis has five 1o seven Dristles Tollowing the Tourth claw,
whereas C. himinicasis has only three or lour.

Shell measnrements (in mm. ) :

Specimen number Length Width Height
177-1 (holotype) 8 0.74 1.4
177-2 1.5 1.1
1561 1.8 0.9 1.3

Material: Seven specimens were collecled from bollom samples. OF these specimens
three (?females) were dissected, and the candal Torca of two additional specimens
examined. The holotype is specimen number 1771, illustrated on Figs. 85, A-B; 67, A-C,
and 68. A-B, D-E.

Ocenrrence: Cyeloberis biminiensis was collecled in walers ranging in depth from
three lo 10 meters with temperatnres aronnd 20° C. (Fig. 37). The salinily was about 37
parls per thonsand.

Actinoseta Kornicker, new genus

Tvpe species: Actinoseta chelisparsae Kornicker, new species

Diagnosis: The shell is strongly calcified, densely pitied, and appears imbricate in
dorsal view. In the Lype species the shell is almost oval in lateral view and eontains a
shallow antenual sinus.

The natatory bristles of the second antenna bear spines on the distal half; basal spines
are nol present, The posterior appendage of the second anlenna bears numerous spines
on the first and sccond joints. The seventh [imb has abundant pinnately arranged setae.
The lurca bears three (alwavs?) sturdy, medium-length claws with fine hairs at the base.
Following these claws are a few weak non-annulated setae.

Comparisons: Actinosetu is closely related 10 Cyclasterope Skogsberg and Asterop-
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teron Skogsberg and posscsses some ol the diagnostic morphological features of both
genera. Actinoseta differs from Cyclasterope in nol having powerful basal spines on the
second antenna and in having only a few [urcal bristles. It differs from Asteropteron in
having spines on the natalory setae on the second antenna and in possessing numerous
setae on the seventh limb.

Actinoseta chelisparsa Kornicker, new genus, new species

(Figs. 46, 10A-B; 43, A-L; 69, A-F; 70, A-1; 89, H-J, P, Q)

Diagnosis: The shell is almost oval in lateral view, with a shallow antennal sinus and
small rostrum. The surface of the shell is densely pitted and appears imbricate in dorsal
view. Three or four [aint protuberances are present in the postero-dorsal corner paral-
leling the margin. These are not always apparent and are absent on some specimens.

The furca bears three strong claws. At the base of the second and third claws are
numerous finc hairs. Occasionally these are also found between the frst and second
claws. In the posterior corner of the furca are three short, slender bristles. The seventh
limb contains about 46 setae which are on about the distal 22 segments; two selae are
attached to each segment. The second joint of the posterior appendage of the second an-
lenna bears cight lateral setae. The male is not known. Considerable change in append-
age morphology takes place during ontogeny (Fig. 13).

Shell measurements (in mm.) :

Specimen number Length Width Height
60-1 1.68 0.92 119
CP52-19 09 0.73
CP52-16 083 L. 0.63
CP52-6* 247 1.95
CP38-2% (holotype) 2.42 1.29 1.92
5216B 20 1.55
CP52-24 0.61 - 0.46
CP38-7 0.83 0.71
246-2 0.99 0.55 0.78

* Gravid female.

Material: Thirty-two specimens were collected [rom bottom samples. Six specimens
(all females) were dissected for comparison. Many others were partially dissected dur-
ing identification. The holotype is specimen number CP38-2, illustrated on Figs. 43,
A-L; 69,A-IF; 70,B-D, I''-1; 89, I, Q.

Occurrence: Actinoseta chelisparse was found in waters three to 15 meters in depth

Fic. 43
Ontogenetic stages in female of Actinoseta chelisparsa.

A, D, G,J. Younginstar: A, carapace; D, Furca; G, First antenna; J, Posterior appendage of second
antenna. Specimen number CP52-16.

B, E, H, K. Immature instar: B, carapace; E, Furca; H, First antenna; K, Posterior appendage of
second antenna. Specimen number CP52-19.

C,F, I, L. Mature female: C, carapace; F, Furca; I, I'irst antenna; L, Posterior appendage of second
antenna. Specimen number CP38-2.
Figures with similar magnification: A, B, C; D, E,¥; G, H,I; J, K, L.
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(Fig. 41). Salinily was about 37 parts per thousand and Lemperature about 29°C. This
specics was conmon in Cavelle Pond where saliuities as low as 31.5 parts per thonsand
were recorded.

Genus Asteropteron Skogsberg

Asteropteron monambon Kornicker, new species

(Figs. 46, 11A-B; 71, A-G; 72, A-1); 86, D, H, K)

Diagnosis: The shell is elliptical in lateral view, with a shallow anlemnal siuns slightly
below the middle of the ventral nargin. The width of the shell increases gradually [rom
the anterior margin to a poinl aboul one-fourth of the shell leugth from the posterior
margin and then decreases rapidly so that in dorsal view the carapace resembles the
head of an arrow. A raised border parallels the shell’s outer edge except at the postero-
dorsal corner, where the border forms two or threce nodes. These are more dislinct on
some individuals than on others. A nore or less horizonlal slightly raised ridge extends
from the anlerior border, at a point directly behind the antennal sinus, lo the posterior
portion of the carapace, dying out before reaching the posterior border. In the venter of
the shell this ridge expands and eucloses about 15 reticulations. The surface ol the shell
Is punclale.

The furca is elongale and bears three main claws followed by four smaller secondary
claws. The second auntenna does not conlain basal spines. Natatory bristles of the sccond
antenna also lack spines. The nltimate joint of the secondary bhranch of the second an-
lenna is covered with fine hairs. The seventh limb bears 16 sclae. The terminal part of
the seventh limb resembles the “arislotle lanlern™ of au echinoid. Lateral eyes are not
readily visible through the shell. The male is unknown.

Comparisons: A. monambon is closely related to Asteropteron agassizi (Fr. Mueller)
and Asteropteron fusca (G. W. Mueller). Tt is readily dislinguished {rom these 1wo
specics by the character of the carapace sculpture; viz.. the border of A. monambon is
continuons, and a horizontal ridge approximately bisects the carapace, whercas, lhe
border of A. agassizi is discontinuous, and the horizontal ridge runs below the center.
The border ol A. fuscais also discontinuous.

Shell measurements (inmm.) :

Specimen number Length Width Height
113G (holotype)  1.25 0.63 0.90
243-1 1.14 0.58 0.83
CP38-1 093 . 0.67
CP52-4 1.52 1.04
91 066 ... 0.5
119C 061 0.48

Material: Thirty-four specimens were collected from bottom samples. Three speci-
meus (? {emales) were dissected. The holotype, specimen number 113G, is illustrated on
Fig. 16, 11a-b.

Occurrence: Asteropteron monambon was fairly uniformly distributed in the Bimini
area (I'ig. 44). Specimens were collected in waters rauging in salinity [rom 31.5 1o 12

parts per thousand, and in depth from three Lo about 20 mcters. Temperalure was about
29°C.
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Fre. 44, Distribution of Asteropteron monambon Kornicker, new species. Species was absent from
samples shown as empty circles. Small eiveles represent trawl samples; large cireles represent spot
samples.

IFamily Sarsicllidae
Genus Sarsiella Norman
Sarsiellu carinata A. Scoll
(Figs. 47, 5A-B; 73, A-G; 74, A-F; 75. A-D; 83, J. N, R; 89, E)

Sarstella carinata A. Scott, 1905, Rep. Ceylon Pearl Iisherics, Suppl. Rep, 22, P. 368,
Fig. 1, 1-2; Iig. 2, 40-41.

Diaguosis: The male shell has a prominent rostrim and a shallow sinus, Two longi-
tudal ribs fringed with shorl hairs terminate in proluberances posteriorly. A serles of
hair-coverced nodes parallels the ventral margin.

The male Mirca bears five claws, which increasc in length distally. The seventh limb
of the male has two lateral and four terminal hristles, and the distal end is closed. The

first anltenna bears a brush-like sensory organ.
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The female shell has ornamentation quite similar to that of the male which differs in
having no antennal sinus, Shells of malure females contain marginal radial furrows. The
lemale shell varies in shape and would be difficult to differentiate from other sarsicllids
were il not for short sLiff hairs which alwuys cover the shells of this species and which
are casily visible under high magnification. These hairs are abundant along the hori-
zonlal riblels which ornament the shell and around the numerous protuberances aloug
the ventral and dorsal porlions of the shell. The horizontal riblets occur, especially on
innmature individuals, as a series ol disconneeled protuberances.

The female furca bears five elaws followed by two short “points.” The seventh imb
of the female contains xix lerminal aud two laleral spines; the distal end of the seventh
limb is open and bears “leeth.”” A immalture [emale had only two lateral and two termi-
nal selae on the seventh limb and possessed a closed distal end similar Lo that of the male.

Comparisons: The {cmale of S. carinata resembles Sarstella globulus Brady (Brady
and Norman, 1896, Fig. 60, 5-7) from which il differs in having numevous surface
protuberances which are covered by short stiff hairs and in possessing [ewer spines on
the seventh limb. S. carinata does not resemble Lhe type species of S. globulus (Brady,
881--1886, Fig. 15, 8-9).

Shell measurements (in nim.) :

Specimen number Length Width Height Sex
636-X2 1.42 0.67 1.12 Female
CP38-5 1.28 0.86 Female
CP38-13 1.48 1.14 Female
CP52-23 .18 0.68 Male

Remarks: Females of this species have not previously been reported.

Material: Sevenly-cight specimens were collected from hottom samples. Eight males
were among the collected speeimens. Three individuals were dissecled,

Occurrence: Sarsielle carinata wax the most abundant species of the genus Sarsiella
in the Bimini arca. It was especially abundant in North Bimini harbor in front of 1he
Lerner Marine Laboratory. Specimens were collected in water ranging in depth from onc
to 20 meters, and in salinity from 31.5 to about 38 parts per thousand. Temperature was
aboul 29°C. Areal distribution of the family Sarsiellidae is shown in Fig. 45.

Distribution: This species has been reported from near Ceylon (A. Scott, 1905).

Sarsiella capillaris Koruicker, new species

(Figs. 47, 7A-B; 76, A-I* and I; 89, A, B, D, I, 0)

Diagnosis: The shell is subcircular in side view, with a posterior projeclion. Numer-
ous protnberances are present on Lhe surface of Lhe shell. A long hair, which is annulaled
and becomes wider at about two-lhirds of Lhe distance from its proximal end, projects
[rom the apex ol each proluberance. Surrounding the base of the long hair arc many
shorter hairs which may have bulbous tips. The poslerior projeclion of the shell bears
many long and short hairssimilar to Lhose on the protuberances.

The furca bears five claws followed by several “points.” The seventh limb conlains
four terminal and two lateral setae. The balance of the appendages are Lypical of the
genus, The male is not known.

Cowmparisons: Sarsielle cupillaris is difficull to differentiale from some individuals of
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Fic. 45. Distribution of the family Sarsicllidac. Genus was absent from samples shown as empty
circles. Small circles represent traw! sampless large circles represent spot samples.

Sarsiella carinata Scoul, and cspecially [rom immature forms of that species. The pres-
ence of : hort stiff surface hairs on S. carinata permits differentiation [rom S. capillaris
whose sirface hairs are slightly longer and appear to he more pliable. Examination ol
surface 1airs is best accomplished under high agnification. S. capillaris also differs
[rom S. carinata in having fewer terminal spines on the seventh limb.

Shell measurements (in mm.) :

Specimen number Length Width Height Sex
92-1 (holotype) 1.15 0.56 1.15 Female
CP38-10 1.1 0.81 Female
CP52-15 0.82 0.66 Female
1117C-3 0.65 ... 0.19 Female

Material: Fifteen specimens were collected from hotiom samples, One ostracode was
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completely dissected and several others partially dissected. The holotype is specimen
number 92-1, iltustrated on Fig. 47, 7a-b.

Occurrence: Sarsiella capillaris was found in waters ranging in depth from two to
20 meters, and in salinity from 31.5 to about 37.5 parts per thousand.

Sarsiella gigocanthe Kovnicker, new speeies

(Figs. 47, 8A-B; 76; 77, A-I1; 88, A 1), H. T)

Diaguosis: The carapace ix sub-oval in outline, with the posterior truncate. The male
has a rostrum and surface riblets. A promincent spine oceurs in the postero-dorsal part
of the shell of both sexes.

The caudal lamina bears five strong elaws [ollowed by several small “points.” The
seventh limb of the female eontains four trrminal and 11 lateral setae.

Comparisons: The postero-dorsal spine on the carapace and the numerous spines on
the seventh limb distinguishes S. gigacantha [rom previously described ostracodes of the
genus Sarsiclla,

Shell measurements (in mm. ) ;

Specimen number Length Width Height Sex
190-1A (holotype) 1.37 0.75 1.14. Female
122D-2 1.3 - 0.85 Male

Material: IForty-seven specimens were collected in bottom samples. Threc specimens
were males. Two ostraeodes were dissecled. The holotype is specimen number 190- TA,
illustrated in Fig. 47, 8a-b.

Qccurrence: Sarsiella gigacuntha was lound in walers ranging in depth from one
b 20 meters, and in salinily from 3L.5 to about 38 parts per thousand. Temperature
was about 29°C.

Sarsiella truncana Kornicker, new speeles

(Fig=. 78, A-E; 88, Q; 89, C)

Diagnosis: The shell is elliptical in lateral view, excepl for the truneate posterior.
A shallow sulcus separates the slightly inflated postero-dorsal part of the carapace from
the anterior part. The surface of the shell ix covered with short hairs and minute
punctae. The furca bears five o seven claws. The seventh liinb contains six lerminal
and four lateral spines. The male iz not known.

Comparisons: The shell of S. truncana does not resemble any previously described
species.

Shell measurements (in mm.) :

Specimen number Length Widih Height Sex
CP52-21 (holotype) 1.3 0.69 1.13 Female*
CP38-5 0.8 — 0.67 FFemale
CP38-6 0.41 0.18 0.35 Female
246-3 1.36 — 1.3 Female”
121D-5 1.01 — 0.92 Female*

* Gravid.
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Material: Fifty-four specimens were collecled from botton samples. Two specimens
were dissected, The holotype is specimen number CP52-21, illustrated on Iig. 88, Q;
89, C. Appendages from this spectmen are figured on Iig. 76, A, B. D.

Occwrrence: Sarsiella truncana was abuundant east of South Bimini and in North
Bimini harbor. Specimens were [ound in walers ranging in depth from one 10 20
meters, and in salinity from 31.5 to aboul 38 parts per thousand. Temperalure was

about 29°C.

Sarsiella punctata Kornicker, new species

(Figs. 47, 3A-B; 79, A-1; 88, L, P, M)

Diagnosis: The shell is snb-oval, with postertor truncated. A shallow snlcus extends
from the center of the dorsal edge almost o the posterior margin. The surface of the
shell 1s distinetly punctate and withont hairs. The furca bears five claws. The seventh
himb of the female contains six lerminal and four Jateral setae. Thie male has a slight
rostrum and two faint horizontal riblets in the posterior part of the shell.

Comparisons: Sersiella punctate differs [vom Sarsiella truncane Kornicker in the ab-
sence of surface hairs and in having large punctae. S. punctata differs from Sarsiella
gracilis Scoll in not having selae or spines combined wilh claws on the [urca. Sarsiella
crispata Scott differs from S. punctate in having only four furcal claws. S. punctata
differs from Sarsiella murrayana T. Scolt in having terminal “leeth” and more selae on
the seventh limb.

Shell measurements (in mm.) :

Specimen number Length Width Height Sex
82-1 (holotype) 1] 0.53 0.81 Female
246-6 0.97 —— 0.09 Female
119A-1 0.98 0.57 0.77 Male
CP38-4 1.26 — 1.02 Fenale
CP358-9 1.04 1.0 Female

Material: Nineleen specimens were collected from bottom samples. Two males were
among the specimens collected. One male and one female were dissecled. The holotype
is spectimen number 82-1. illustrated on I'ig. 47, 3a-b.

Occurrence: Sarsiella punctata was common in Cavelle Pond and in North Bimini
harbor. Specimens were found in waters which ranged in depth from one to {ive melers,
and in salinity from 31.5 1o about 38 parts per thousand. The water temperalure was

ahout 29°C,

Sarsiclla costata Kornicker, new species

(Figs. 17,4A-B; 80, A-E; 81, AE; 88,B,C,G)

Diagnosis: The shell is sub-oval in lateral view, with a truncaled posterior. The sur-
{ace of the shell is punctlale. Surface ribs diverge from the postero-dorsal corner of the
carapaee and meel venlrally. A horizonlal, ameriorly dirccted riblet branches from the
lower rib in the postero-ventral quarler of the carapace. The miale has a prominent
rostrum and surface rib disteibution similar to that ol the [emale,

The furca bears five claws [ollowed by two “points.” "The seventh leg of the wmature
female contains six lerminal and four lateral setac.
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Comparisons: The surfuce rib pautern diflerentiales Sarsiella costata from previously
described species of the genus Sarsiella.
Shell measurements (inmm.) :

Specimen number Length Width Height Sex
156-2 (holotype) 1.02 0.58 0.79 Female
CP52-7 0.97 - 0.61 Male
CP38-8 0.73 0.26 0.47 T'emale
CP38-16 1.14 — 0.84 Female

Material: Forty speeimens were collected from botton: samples. Only one male was
among those collected. Three specimens were dissected. The holotype is specinien num-
ber 150--2 and is illustrated in Fig. 88, C, G and Fig. 47, 4a-b.

Occurrence: Sarsiella costata was especially abundant east of South Bimini. Many
specimens were also found in Cavelle Pond. The depth of water from which this specics
wax collected ranged from one to five meters, with a salinily ranging from 31.6 to 12
parts per thousand. Temperature was about 29°C,

Sarsiella sculpta Brady
(Iigs. 47.0A-B; 62,D, ¥, 88,D,K, E, 0, S)

Sarsielle sculpta Brady, 1890, Trans. Roy. Soe. Edinb., Vol. 35, P. 516, Pl. 1, Figs.
17--20; 1897, Brady, Trans. Zool. Soe. Lond., Vol. 13, P. 93,

Diagnosis: The shell is oval in side view, with a small retral process. The postero-
dor=ul quarter is globose. Two surface riblets diverge posteriorly; one riblet bisects the
globose postero-dorsal quarter, The shell surface is coarsely punctate. Mature individuals
have radial ribleis along the shell margin.

The furca bears five claws followed by several minute “points.” The scventh limb
conlains six terminal and seven lateral selae. The reinaining appendages are Lypical of
the genus.

Comparisons: Brady (1690} in the original deseription of Sarsiclla sculpta illustrates
lwo individuals differing considerably in appearance. It is questionable as to whether
both individuals belong to the same species. The Bahamian individuals are similar to
the first individual illustrated by Brady (PL 1, Figs. 17, 18). Brady later (1898) illus-
truted a caudal furca and the end of a seventh limb oblained from a third specimen of
S. sculpta; the shell of this specimen was not illustrated. The appendages of the Ba-
hanjan [orms are similar lo those presented hy Brady, with the exception of 1wo small
spines on the fourth claw of the caudal furca which are not present on the Buhumian

specimen examined.

Shell measurements (in mm.) :

Specimen number Length Widch Height Sex
127-1 1.65 1.45 Female
177 1.54 1.31 Female*

* Gravid.
Malerial: Thirteen speciinens (femalex) were collected in hottom samples. One speci-

men was dissected.




Leology und Taxonomy of Recent Marine Ostracodes 253

Occurrence: Sarsiellu sculpta was collecled in walers which ranged in depth from
two to 20 meters, Salinity was about 37.5 parts per thousand and temperalure was about
29°C.

Distribution: This species has becn collected from Numea (dredged in two to four
lathoms), Levuka (from belween lidemarks), Vuna Point (from Dbetween tidemarks),
and Flinders Passage (laken in seven fathoms) .

Chelicopin Kornicker, new genus

Type specics: Chelicopiu arostrata Kornicker, new species

Diagnosis: The shell of the male and female are sub-oval (the male ix slightly more
clongate than the female). The male and [emale are withoul rostrum or sinus, The cara-
pace of the type specics is covered by hair.

The Turca contains many short and long claws, The first antenna is five-jointed. The
secondary appendage of the female second antenna is three-jointed, with spines on each
joinl. The secondary appendage of the male sccond anlenna is lwe-jeinled, with spiues
ou each joint. The ullimate joint is aunulated. Other appendages are similar Lo those ol
the genus Sarsiella.

Comparisons: Chelicopie differs Trom the genus Sarsielle in having small claws be-

tween Lhe Targe claws on the furca and in the absence of a rostrum on the male shell.

Chelicopia arostrate Kornicker, new genus, new species

(Fies. 47, 2A-B; 82, A-C; 83, A-D; 84, A-F; 89, G, K-N)

Diagnosis: The shell is sub-oval in lateral view aund covered with short hairs, The
male is without sinas or roxtrum and is slightly longer than the female. Distinel [ineated
pores parallel the shell margin on the inside.

The {irst, second, and fourth furcal claws are targer and do nol have a line ol demar-
cation at the base. The third and remaining four sinaller claws have lines of demarcation
al their bases. The secondary appendage of the second anteuna of the female is three-
jointed (joining indistinct) and has two or tiwee bristles on cach joint. The secondary
appendage of the male is two-jointed. with the second joint annulated; two bristles ave
on each joint, The seventh liml conlains (our terminal and two lateral setae. The re-
maining appendages are similar to those of the genus Sarsiella.

Shell measurements (inmm.) :

Specimen number Length Width Ieight Sex
91-1 (holotype) 1.06 0.66 0.96 ?Female
CP38-10 0.78 — 0.76 ?Female
118A-1 0.98 0.51 0.82 Male

Material: Five specimens were collecled from bottom samples. Three specimens (two
females and one male) were dissected. The holotype is specimen number 91-1, illus-
trated on Fig, 47, 2a-b.

Occurrence: Chelicopia arostrate was lTound i1 Cavelle Pond and North Bimini
harbor. The waters in which specimens were collected had a xalinity range of about 31.5
to 39 parts per thousaud. The depth was from one Lo three meters, and the lemperalurc
about 29°C.
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Summary and Conclusions

This paper describes a study of the relalionship of living and dead ostracodes to the
substrate, salinity and other lactors in the diverse environments around Bimini.

1. Lvidence was found indicaling that substrate, salinitly, and current velocily af-
fected distribution of ostracodes, Dissolved oxygen, pH, water color, organic delritus,
orgunic content of the sediment, water depth, and daily temperature variation had lLittle
effect in the Bimini area. Several species of Myodocopa were found to be positively re-
sponsive to light.

2. Living Myodocopa were abundanl, bul emply carapaces were nol found in the
sediment possibly because ol the low calcimn carbonale conlent ol the carpaces of
individuals in this suborder. Comunon species belonging to the suborders Podocopa
and Platycopa found as empty carapaces in the sediment werc also collected alive in
the Bimini vicinity except in the North Sound and Cavelle Pond arcas where cerlain
podocopid species occurred commonly as empty carapaces but were not found alive.

3. Brackish water ostracode remains were abundant in the sediment of Cavelle Pond,
but only normal marine forms were collected alive in the pond. This is interpreted as
indicaling that the pond had previously contained hrackish water. This interpretation
is supported by the fact thal a paxs connecling Cavelle Pond to the sca is of recent
origin.

The oceurrence of the relict faunal remains in the sedinent of Cavelle Pond suggests
that the numerous invesltigations being carried oul today in which animal remains arc
being correlated with existing environments should be supplemented with a study of the
living animal distribution.

4. The sediments containing the largest number of dead ostracodes did not occur in
arcas conlaining the largest number of living oslracodes. Fmply ostracode carapaces
were mosl abundant in areas where the salinity of the waler was either high, low, or
extremely variable. Lack of dilution by calcarcous remains of other organisms is ad-
vanced as the reason for high concenlration ol emply carapaces in these areas.

5. The cvidence in the Bimini area indicates that, in general, remains of the sub-
orders Podocopa and Platycopa found iun sediment reflect the kinds but not the absolute
umnbers ol oxtracodes of these suborders which were living in the area, and that the
suborder Myodocopa was probably more widespread in the past than is indicated by
its poor representation in the fossil record.

6. Ostracodes were differentialed taxonomically on the basis of appendage morphol-
ogy as wcll as shell structure. Appendage morphology is especially important for dif-
ferentiation of the suborder Myodocopa which was represcited in Biinini waters by 10
genera, two of which are new (Actinoseta and Chelicopia), and 19 species, including
14 new species and one new subspecies.
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Diagrams and Photographs of Ostracode Morphology
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Fic. 46.

lu-b. Pscudophilomedes ferulana Kornicker, new species, immature instav. la. Dorsal view; 1b. Side

view, No, 93-1.
2a-2. Psendophilomedes ferulana Kornicker, new species, 2a, Dorsal view; 2b. Side view. No. 165-1.
3a-b. Philomedes multichelate Kornicker, new species. 3a. Dorsal view; 8b. Side view. No. 6867 6.
da-h. Philomedes puavcichelate Kornicker, new species. da. Dorsal view; 4h. Side view. No. 287-1.
Sa-h. Asteropina setispursa Kornicker, new species, 5a, Dorsal view; 5b. Side view. No. 141K.
6a=b. Rutiderma polychelata Kornicker, new speeies. 6a. Dorsal view: 6. Side view. No. 141-1.
Ta-b. Philomedes lomae (Juday). Ta. Dovsal view; 7h, Side view. No. 115--C1.
Ba-b. Rutiderma dinoclielata Kovrnicker, new species, 8a, Dorsal view; 8D, Side view. No, 57-1.
9a-bh. Asteropina setisparse Kornicker, new species. Ya. Dorsal view: 9. Side view, No. 48 -6.
10a-b. Actinoseta chelisparse Kornicker, new species. 10a, Side view: 10b. Dorsal view. No. 60-1.
Ua-b. Asteropteron monambon Kornicker, new species, 1la. Dorsal view: 11b, Side view. No. 113C.
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I'1c. 47.

Cypriding squamosa lerneri Kornicker, new subspecies. la. Side view; 1b. Dorsal view. No.
212-1.

Chelicopia arostruta Kornicker, new species. 2a. Dorsal view; 2h. Side view. No. 91-1.
Sarsielle punctata Kornicker, new species, female. 3a. Dorsal view; 3b. Side view. No. 82-1.
Sarsiella costata Kornicker, new species, female. 4a. Dorsal view; 4b. Side view. No. 156-2
Sarsiclla carinata A. Scott, female. ba, Dorsal view:; 5h. Side view. No. 686X-2.

Sarsiella sculpta Brady, female. 6a. Dorsal view; 6h. Side view. No. 127 1.

Sarsiella capillaris Kornickev, new species, female. Ta. Dorsal view; 7h. Side view, No. 92-1,
Sarsielle gigacantha Kornicker, new species, female. 8a. Dorsal view; 8h. Side view. No. 190-1A.

s
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I're. 48
) Cypriding squamosa lerneri Kornicker, uew subspecies,
. Furea. Specimen No. P-1 (juvenile).
. Furca. Specimen No. 246-7 (juvenile).
. Furea. Specimen No. 247-3 (gravid female).
. Seventh limb. Specimen No. 119-1 (mature male) .
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Cypridina squamosa lerneri Kornicker, new subspecies.
A. Portion of maxilla or filth limb of young instar. Specimen No. P-1 (juvenile).
B. Mandible of young instar, Specimen No. P-1 (juvenile).

. First antenna young instar. Specimen No. P=1 (juvenile).

. Secondary branch second antenna. Specimen No. P-1 (juvenile). ’

=T O

. Second antenna. Specimen No. P-1 (juvenile).



Ecology and Taxonomy of Recent Marine Ostracodes 261

Fig. 50.

Philomedes multicheluta Kornicker, new specics (Male) .

A. First antenna. Specimen No. 686Z-2.

=

. Portion of sensory setae of first antenna enlarged. Specimen No. 68672,

-~

.. Distal end first antenna; sensory setae not shown. Specimen No. 686Z-2.
D. Seventh limb. Specimen No. 686Z-3.
k. Furea. Specimen No. 686Z-4.
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Fie. 51.

(Male).

Philomedes multicheluta Kornicker, new species

A. Second antenna. Specimen No. 686Z-2.
B. Portion ol sensory bristle enlarged. Specimen No. 686Z-2.

C. Secondary branch of second antenna. Specimen No. 68674,

D. Mandible. Specimen No. 686Z—4.
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Fic. 52.

Philomedes lomae Juday (Male).
A. Furca. Specimen No. CP52-12.
B. First antenna. Specimen No. CP52-12.
C. Secondary branch of second antenna. Specimen No. CP52-12.
d ). Second antenna. Specimen No. CP52-12.

5. Sensory bristle of first antenna, Specimen No. CP52 12.
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Fic. 53.

Philomedes lomae Juday (Male).
A. Mandible. Specimen No. CP52-12,
B. Portion of sixth limh. Specimen No. CP52-12.
C. Sensory appendage on mandible. Specimen No. CI?52-12.

D. Portion of fifth limb. Specimen No. (P52-12.




Ecology and Taxonomy of Recent Marine Ostracodes 205

Fic. 54.

Philomedes paucichelata Kornicker, new species (Female) .

A. Furca. Specimen No. 1536-5.

=

Mandible. Specimen No. 156-5.

@

. Second antenna. Spceimen No. 156-5.

==}

. First antenna. Specimen No. 156-5.

<. Part of sixth leg. Specimen No. 156-5.
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Fic. 55.

Philomedes paucichelata Kornicker, new species (Female!.
A. Portion of filth Jeg. Specimen No. 156-5.
B. Seventh limb. Specimen No. 156-5.
C. Portion of maxilla. Specimen No. 156-5.
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| ) Fic. 56.

: Pseudophilomedes ferulana Kornicker, new species (Female) .,
A. Furca. Specimen No. 118B-2.
B. Distal portion of fifth fimh. Specimen No. 118B-3.
C. Distal portion of maxilla. Specimen No. 118B-3.
D. Mandibular palp. Specimen No. 118B- 3.
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Fic. 57.

Rutiderma (Rutiderma) dinochelata Kornicker, new species (Female),
A. Furea. Specimen No. 247-10.
B. First antenna. Specimen No. 247-10.
C. Second antenna. Specimen No. 247-10.
D. Frontal organ. Specimen No. 247-10.
E. Seventh limb. Specimen No. 247-10.
F. Portion of maxilla. Specimen No. 247-10.
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Fic. 58.

Rutiderma ( Rutiderma) dinochelara Kornicker, new species (IFemale) .
A, Fiftly limb. Specimen No. 247-10.
B. Mundible. Specimen No. 247-10.
C. Setac ol filth limb. Specimen No. 247-10.
D. Mandible. Specimen No. 247-10.
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Frc. 59.

Rutiderma (Alternochelata) polychelata Kornicker, new subgenus, new species (Sex unknown),
. Secondary branch second antenna. Specimen No. 110-2.

. Seventh limb. Specimen No. 110-2.

. Mandible. Specimen No. 110-2.

0 om o>

. Proximal joint of secondary branch of second antenna. Specimen No. 110-2.

E. Furca. Specimen No. 110-2.
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Fie. 60.

Asteropina mulleri (Skogsherg) (Sex uuknown).

A. Distal end of sceound antenna. Specimen No. (.P5-3.

. Second antenna. Specimen No. CP5-3.

.. Second antenna. Specimen No. CPAC-1.

. Secondary branch of second antenna. Specimen No. CPAC-1.
F.
.

Secondary branch of second antenna. Specimen No. CP’13-1.

Furca. Specimen No. CPAC-1.
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Fic. 61.

Asteropina mulleri (Skogsherg) (Female).
A. First antenna. Specimen No. CP5-1.
B. Mandible. Specimen No. CP5-1.
C. Sixth limb. Specimen No. CP5-1.
D. Mandibular process. Spccimen No. CP5-1.
E. Maxilla. Specimen No. CP5-2.
F. Distal cnd of seventh limb. Specimen. No. CP5-2.
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Fic. 62.

Asteropina setisparsa Kornicker, new species (Female).
A. Mandible. Specimen No. 246-3.
B. Furca, Specimen No. 120C-1.
C. Furca. Specimen No. 122D-3.
D. Seventh limb. Specimen No. 246-3.
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Fic. 63.

Asteropina setispursu Kornicker, new species (IFemale),
A. Second antenna, sensory bristles not shown; round objects are parasites. Specimen No. 122D-3.
B. Secondary appendage of second antenna. Specimen No. 246-3.
C. Second antenna with one sensory bristle shown; round objects are parasites. Specimen No. 122D-3.

D. First antenna. Specimen No. 246-3.
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Fic. 64.

Asteropina setisparse Kornicker, new species (Ifemale).
A. Maxilla. Specimen No. 122D-3.
B. Fifth limb, not al] setae shown. Specimen No. 122D=3.
C. Mandibular process. Specimen No. 122D-3.
D. Sixth limb. Specimen No. 122D-3.
E. Sixth limb. Specimen No. 122D-1.
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Asteropina extrachelata Kornicker, new species (Female).
A. First antenna. Specimen No. 118-1.
B. Secondary branch of second antenna. Specimen No. 118-1.
C. Second antenna. Specimen No. 118-1.
D. Furca. Specimen No. 118-1.
E. Mandible. Specimen No. 118-1.




IO E>

Ecology and Taxonomy of Recent Marine Ostracodes 277

Fic. 66.

Asteropina extrachelaty Kornicker, new species (Female),

. Seventh limb. Specimen No. 118-1.

. Maxilla. Specimen No. 118-1.

. Fifth limb. Specimen No. 118-1.

. Sixth limb. Specimen No. 118-1.

. Antero-ventral corner ol other sixth limh. Specimen No. 118-1.
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Fie. 67.

Cycloberis biminiensis Kornicker, new species (?Female).
A. Furca. Specimen No, 177-1.
B. Falciform process on mandible. Specimen No. 177-1.
C. Frontal organ. Specimen No. 177-1.
D. Furca. Specimen No. 177-2,
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F
Fic. 68.

Cycloberis biminiensis Kornicker, new species (?Female).
A. Distal end first antenna. Specimen No. 177-1.
B. Second antenna, sctae not shown, Specimen No, 177-1,
C.. Bristle [rom third joint of second antenna. Specimen No. 177-2.
D. Bristle from third joint of second antenna. Specimen No. 177 1.
E. Seventh limb, stumps only shown of setae. Specimen No. 177-1.
I*. Outline of sixth limb without bristles. Specimen No. 177-2,
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Fic. 69.

Actinoseta chelisparsa Kornicker, new genus, new species (I'emale).
. Sixth limh. Specimen No. CP38-2.
. Distal end of seventh limb. Specimen No. CP38-2.
. Portion of segments of seventh limb. Specimen No. C1’38-2.
. Distal end ol setae on seventh limb. Specimen No. CP38-2.
Maxilla. Specimen No. (CP38-2.
. Seventh limb. Specimen No. CP38-2.

SHTOWE
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F1c. 70.

Actinoseta chelispursa Kornicker, new specids (Female).
A. Furea. Specimen No, (526,
B. First antenna, Specimen No. (P38-2,
. Sccond antenna. Specimen No. (CP38-2.
D. Frontal organ. Specimen No. (138 2.
.. Sensory bristle of first antenna. Specimen No. (P52-6.
. Mandible. Specimen No. ((P38-2.
G. Part of distal half of setae on 3econd joint of second antenna. Specimen No. ((’38-2,
H. Mandible bristle. Specimen No. CP38-2,
. Falciform process on mandible. Specimen No. CPP38-2.
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Fic. 71.

Asteropteron monambon Kornicker, new species (IFemalc).
['urca. Specimen No. CP52-4.
First antenna. Specimen No, CP52-4.
Second antenna. Specimen No. CP52-4.
. Secondary branch of second antenna. Specimen No. CP52-4.
. Maxilla. Specimen No. CP52-4. )
. Paddle-shaped tip of maxillary hristle. Specimen No. CI’52—4.
. Seventh limb. Specimen No. CP52-4.
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Asteropteron monambon Kornicker, new species (Female).
A, Mandible. Specimen No. CP52-4,
B. Sixth limh. Specimen No. C1’°52-4.
C.. Sixth limb. Specimen No. (1’524,
D. Fifth hmb. Specimen No. (P52t

283
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Frc. 73.

Sarstella carinala A. Scott (Female).

. FFurea. Specimen No. CP38-13.
. Furca. Specimen No. CP38-5.
. Seventh limb. Specimen No. CP38-13.
Portion of seventh limb (mate of C). Specimen No. CP38-13.
. Secondary branch first antenna. Specimen No. CP38-5.
. First antenna. Specimen CP38-5.
Seventh limb. Specimen No. CP38-5.
Note: Specimen No. CP38 -5 is voling instar.

Specimen No. CP38-13 is mature.

oowme
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F
Fic. 74.

Sarsiella carinata A. Scott (Male).
A. Second antenna. Specimen No, CP52-23.
B. First antenna. Specimen No. CP52-23.
(.. Secondary branch of second antenna. Specimen No. CP52-23.
D). Process on mandible. Specimen No. CP52-23.
E. Mandible. Specimen No. CP52-23.
F. Furca and penis. Specimen No. ((P52-23.

285




2386 Ecology and Taxonomy of Recent Marine Ostracodes

Fic. 75.

Sarsiella carinata A, Scott (Male).
A. Fifth limb. Specimen No. CP52-23.
B. Sixth limh. Specimen No. CP52-23.
C. Seventh limb. Specimen No. CP52-23.
D. Frontal organ. Specimen No. CP52-23,

A
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Fre. 76.

Sarsiella capillaris Kornicker, new species (Female).

A. Furea. Specimen No. CP38-10.
B. First antenna. Specimen No. GP38-10.
(.. Second antenna. Specimen No. C:P38-10.
1. Detail of bristle on seventh joint of second antenna. Specimen No. CP38-10.
E. Seventh limb, Specimen No. (P38-10.
I, Maxilla. Specimen No. CI’38-10.
H. Distal end of mandible. Specimen No. CP38-10.

Sarsielle gigacantha Kornicker, new species (Female).
G. Seventh limb. Specimen No. S-2.
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.

Fic. 77.

Sarsiella gigacantha Kornicker, new species (Female).
A. Furca. Specimen No. S-2.
B. Maxilla. Specimen No. S-2.
C. First antenna. Specimen No. S-2.
D. Second antenna. Specimen No. S-2,

E. Secondary branch of second antenna. Specimen No. S-2.
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Fic. 78.

Sarsiellu truncana Kornicker, new species (Female).
. Furca. Specimen No. CI’52--21.
. First antenna. Specimen No. CP52-21,
. Furca (young instar). Specimen No. C1’38-6.
. Part ol mandible. Specimen No. (P52-21,
. Seventh Iimb. Specimen No, (1P52-20.
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Iic. 79.

Sarsiella punitata Kornicker, new species.

A. Furca, Specimen No. CI’38-9.
B. Seventh limb. Specimen No. CP38-9.
(.. First antenna. Specimen No. CP’38-9.
N. Second antenna. Speclmen No. CP38-9.
E. Maxilla. Specimen No. CP38-9.
F. Fifth limb. Specimen No. CP38-9.
G. Penis. Specimen No. 119A-~1.
H. Mandible. Specimen No. CP38-9.
I. Secondary branch of sceond antenna. Specimen No. CP38-9.

Note: Specimen No. CP38-9 is male.

Specimen No. 119A-1 is female.
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Fic. 80.

Sarsiella costata Kornicker, new species (Female) .

. First antenna. Specimen No. (P52-19,
. First antenna. Specimen No. CP38-8.

.. Second antenna. Specimen No. (IP38-8,

. Furca. Specimen No. C1’38-8.
. Furca. Specimen No. CP52-19,
Note: Specimen No. (P38-8 is young instar.
Specimen No. C1’52-19 is mature.
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Frc. 81

Sarsiella costata Kornicker, new species (Female).
Maxilla. Specimen No. CP38-8.

. Mandible. Specimen No. CP38-8.

Fifth limb. Specimen No. CP38-8.

Seventh limb. Specimen No. CP52-19.
Seventh limb. Specimen No. CP38-8.

Note: Specimen No. CP38-8 is young instar.

Specimen No. CP52-19 is mature.




Ecology and Taxonomy of Recent Marine Ostracodes 293

Fic. 82.

Chelicopia arostrate Kornicker, new genus, new species (Female) .
A. Mandible. Specimen No. CP38-16.
B. Sixth limh. Specimen No. CP38-16.
C. Filth limb. Specimen No. CP38-16.
Sarsiella sculpta Brady (Female).
D. Seventh iimb. Specimen No. 177-1.

E. Furca. Specimen No. 177-1.
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I'ic. 83.

Chelicopia arostrata Kornicker, new genus, new species (Male).
A. Seccondary branch of second antenna. Specimen No. 118A-1.
B. Seventh limb. Specimen No. 118A-1.
Chelicopia arostrata Kornicker (IFemale).
C. Seventh limb. Specimen No, CP38--16.
D. Maxilla. Specimen No. CP38-16.
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Fic. 84.

Chelicopia arostrata Kornicker, new genus, new species (Female).
A. First antenna. Specimen No. CP38-16.
B. Furca. Specimen No. CP38-16.
C. Secondary branch of sccond antenna. Specimen No. CP38-16.
D. Second antenna. Specimen No. CI’38-16.
Chelicopia arostrata Kornicker (Male).
L. First antenna. Speeimen No. 118A-=1,
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Fic. 85.

Cycloberis biminiensis Kornicker, new spccies

AL Dorsal view. Specimen No. 177=1. .
B. lateral view showing muscle scar. Crease on dorsal edge occurred after death. Specimen No. 177-1.
C. Dorsal view. Specimen No. 156-1.
D. Lateral outline. Specimen No. 177-2. ]
E. Latcral outline. Specimen No. 156-1. Spots on shell occurred after death.

Note: The shells of the species are soft and the above figured shells are somewhat misshapen.
Figures with similar magnification, A, B, D; C, E.
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1. 86.

A, K L Philomedes lomae (Juday), male. A, Dorsal view (shell slightly tilted anteriorly) 3 19, side view.
Specimen No. CP52-12. 1, Dorsal view Specimen No. CIP-3.

B, ¥, ). Ruriderma (Rutiderma) donochelata Kornicker, new species, lemale. B, Dorsal view: I+, Side
view; I, Surlace pits. Specimen No. 91-1.

C, G. Rutiderma (Alternochelata) polychelutn Kornicker, new snbgenus. new species, female. (,
Dorsal view; G, Side view. Specimen No. 11017-2.

D. H, K. Asteropteron monambon Kornicker, new species, female. D, Dorsal view; H. Side view; K,
Detail of central boss. Specimen No. 243-1.

L, P. Asteropina setisparsa Kornicker, new species, female. L, Dorsal view: M, Side view. Specimen

No. 127-G1. N, Inside view posterior end. P, Inside view anterior end. Specimen No. 122D-1. O,
Side view. Specimen No. 246-3. Figures with similar magnification, A-I, L, M, O; J, K; N, P.

D - —
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Fie. 87.

A, D, G. Asteropina mullert (Skogsberg), female. A, Dorsal view showing eggs; D, Side view. Speci-
men No. CP5-1. G, Side view. Specimen No, CP5-3.

B, E, H. Philomedies pauciclelata Kornicker, new species, female. B, Dorsal view; E, Sidc view (ont-

lined areas on shell are slight depresxions). Specimen No. 288-1. H, Side view. Specimen No.
156-7.

F, I. C. Asteropina extrachelata Kornicker, new species, female. I, Side view (internal occurred after
death) ; I, Ventral view with valves «lightly parted; (., Detail of an internal mark. Specimen No.
118-1. Figures with similar magnification, A, B, D-1; C.
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1. 88.

A, I, H, L Sarsiella gigecantha Kornicker, new species. A, Dorsal view: H, Side view. Specimen No.
190-1A (female). Iv, Dorsal view with valves partly open (sketeh) ; 1. Side view. Specimmen No.
1222 (male).
B, C. G. Sursielle costatu Kornicker, new species. BB, Side view, Specimen No. CI’52-7 (male). G,
Dorsal view: G, Side view. Specimen No. 156-2 ([emale) .

D. K, E, O, S. Sarsiella sculpta Brady. D, Dorsal view slightly tilted; K, Side view; E, Detail of
surface pits. Specimen No. 1271 ({emale). O, Iuside view of lelt valve; S. Detail ol antero-ventral
edge. Specimen No. CP38-8 (female).

I, M. P. Sarsiella punctata Kornicker, new species, male. L, Dorsal view; P, Side view. Specimen No.
119A-1 (male). A, Side view. Specimen No. CP38-9 (female).

I, N, R. Sarsiella carinata A. Scott, male. |, Side view. Specimen No. (P52:23 (Male). N, Dorsal
view; R, Side view. Specimen No, 686X-2.

Q. Sarsielly truncana Kornicker, new species. Q. Dorsal view sliowing internal eggs. Specimen No.
CP52-21 (female). Figures with similar magnification, A-D, 1I.N, -R: E; O; S.
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Fic. 89.

A, B, D. F, O. Sarsiella capillaris Kornicker, new species. female. A, Dorsal view; F, Side view; B,
Detail of snrface pits. Specimen No. 92--1. D, Shell hairs on posterior end of shell; O, Arranget
ment of climp of hairs on <hell. Specimen No. CP38-10.

E. Sarsiella carinata A. Scott, female of immature instar. E, Side view. Specimen No. ((P38-5.

C. Sarsiclla truncana Kornicker, new species, female.(, Side view. Specimen No. CP52-21.

G, K-N. Chelicopia arostrata Kornicker, new genus, new species. G, Dorsal view; K, Side view. Speci-
men No. 91-1. L, Inside view of detail of anterior edge (female). Specimen No. CI38-16. M,
Side view (eye is bright orange). Specimen No. 118A-1. N, Side view. Specimen No, CI’38-16.

H-J, P. Q. .ctinoseta chelisparse Kornicker, new species. I, Dorsal view; Q, Side view. Specimen No.

CP38-2. J, Surface pits; H, P. Detail of surface pits. Specimen No. C-1. Figures with similar
magnification, A, C, F,G, K, M,N; B; D; E; H,L,0,P; I, Q; J.




