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A N  ECOLOGICAL STUDY OF 
SEASONAL DISTRIBUTION OF 
OSTRACODA, SOLOMON$ IS- 
LAND, MARYLAND, REGION" 

WILI,IS L. TRESSLER and ESSIE M. SMITH 

Few investigations have been made of the marine and brackish 
water Ostracoda of the North American Atlantic coast and none has 
been made in the Chesapeake Bay region. The  determination of the 
distribution and seasonal fluctuations of astracodes living in the 
littoral zone directly in front of the Chesapeake Biological Laboratory 
has been attempted in the present study. Samples taken in other parts 
of Chesapeake Bay and around Solomons harbor, show that other 
species of ostracodes exist but these forms have not been considered 
in the two-year study here reported. The  seasonal distribution of the 
species was compared with hydrographical records furnished for the 
same perio'd by the Chesapeake Biological Laboratory in order to 
determine the correlation between ecological factors and seasonal 
fluctuations in numbers and species of Ostraco'da. 

'The marine species of ostracodes along the eastern seaboard have 
been investigated in the Gulf of St. Lawrence by Brady (1870), in the 
North Atlantic by Brady and Norman (1889)) in the fossil state by 
Brady and Crosskey (1871), in Canada and New England, and in the 
North Atlantic by Tressller (1941) . Blake has published two papers 
on the Ostracoda of the Mt. Desert Region (1929, 1933) and Cushman 
(1906) reportesd on a number of marine species from Vineyard Sound. 

The  only other records bf marine ostracodes consist of a few short 
reports by the senior author on Ostrocoda from Beaufort, North 
Carolina sand beaches (1940), from Florida (the Sf. Johns River) 
(1939) and Tortugus, Florida (in press) . 

There are only a few papers which deal with the seasonal distri- 
bution or ecological phases of the problem. Furtos (1933) touched 
very briefly on the subject of seasonal distribution of freshwater ostra- 
co'des and discussed ecological factors in relation to occurrence but 
not in relation to seasonal distribution. The  most extensive investi- 

* A contribution from the Chesapeake Biological Laboratory and the Zoology Department, 
University of Maryland. 



gations have been made by Elofson (1 94 1) who discussed occurrence 
in relation to temperature and salinity and seasonal distribution in 
relation to larval development. 

CHESAPEAKE BIOLOGICAL L.ABORATOIRY PIER 

The structure extends 750 feet from shore off to nine foot water depth. 
On i t  a r e  shown the hydrographic instrument house, storm warning mast, 
landings and pavilion. A t  the inshore end is the laboratory building. Most 
of the material gahhered in this stu'dy was taken in the immediate vicinity 
of the pier. 

METHODS OF COLLECTION AND STUDY 

Collections for the material considered in this report were made at 
monthly intmvals over a two-year period (June, 1940 to June, 1942) 
along tmhe pier of the Chesapeake Biological Laboratory located at 
Solomons Island, Maryland, near the mouth of the Patuxent River. 
Samples were taken within a few feet 'of the pier from a rowboat, 
except on  those occasions when rough weather made collecting from 
the pier itself more practical. On each collection date, three samples 
were taken: one at the end of the pier 750 feet from shore, where the 
water is eight or nine feet deep; one from the mid-pier region about 
300 feet from shore in water which ranges from two to four feet in 
depth; and one near shore in the intertidal zone where the water is 



six inches to two feet in depth. *4 bottom dredge net towed by a 
rope was scraped lightly along the bottom. 

The collection from each of the three stations was preserved and 
examined separately. In every sample the number of individuals 
of each species was determined, or, if many were present, a note was 
made on the relative abundance. An arbitrary number of twenty ostra- 
codes was selected as the symbol for A (abundant) and forty ostracodes 
for the symbol V.A. (very abundant). In  some cases, especially the 
very abundant Loxoconcha impressa, the number represente'd by V.A. 
greatly exceeded forty, reaching as high as sixty or seventy in some 
instances. The total numbers for the three stations were plotted in the 
graphs showing seasonal distribution. When more than one collection 
was taken during the month, each collection is listed separately for 
that date and not averaged as a monthly mean. Figures 7-10 show 
seasonal #distribution of some of the more common species. Figures 
11-18 show the correlation of temperature and salinity with the abun- 
dance of clertain species. 

The data on the ecological factors were taken from the recor'ds of 
the Chesapeake Biological Laboratory. All determinations of these 
factors were made from samples taken at the end of the pier at intervals 
of frofm four to fourteen times per month. T o  obtain the results shown 
in the graphs, figures 1-5, readings between the first and fifteenth and 
between thle fifteenth and last day of each month were averaged for 
the bi-weekly means. For the salinities, figure 6, a mean monthly 
table based on the daily hydrometer readings taken at the ti'de station 
at the end of the pier, was used. A few breaks in the earlier dates of the 
recorld were filled in from pier sample titrations. 

Temperature.  The laboratory readings were recorded by a Bristol 
thermograph at the end of the pier. Figure 1 shows the daily mean 
water tempe'ratures takenffrom thermograph records for the two year 
period. 

Transparency. Readings were made with the Secchi disk (see 
figure 2) . 

Delzsity. Density rea,dings were made by hydrometer (see figure 3) . 

Oxygen. Dissolved oxygen was detei-mined by the standard Winkler 
rnctliotl (see figure 4) . 



Hydrogen I o n  Concentration. Hydrogen ion concentration was de- 
termined by the LaMotte colorimetric method and is reported in p H  
(see figure 5 )  . 

Salinity. Salinity was recorded in parts per thousand. In  calcula- 
ting salinities, hydrometer readings were first corrected by a table pre- 
pared from a Bui-(eau of Standards test certificate for the particular 
instrument used. Accurate temperature readings were taken simul- 
taneously. Using either a table published by the United States Coast 
and Geodetic Survey (at 15" C.) or Knudsen's tables (at 17.5" C.) 
depending upon the calibration of the hydrometers, the readings were 
corrected to give density at 15" or 17.5" C. The  latter correction was 
often considerable. From tables prepared by the Coast and Geodetic 
Survey or Knudsen's tables, the densities at the standard temperatures 
were converted directly to salinities. T h e  vesults were frequently 
checked by titrating the same sample for chlorinity. 

Drawings were outlined with a camera lucida. A dissecting micro- 
scope and a compound microscope wlere used in  both direct and trans- 
mitted light. T h e  type specimens and the dissections from which the 
descriptions of species were made have been deposited in the United 
States National Museum. 

The  authors wish to express their appreciation for the co-operation 
and advice given by Dr. K. V. Truitt ,  director and to Mr. Francis 
Beaven, Biologist I, of the Chesapeake Biological Laboratory, under 
whose direction the physical and chemical data were secured. 

TAXONOMY 

The  authors have followed the taxonomy of G. W. Muller (1912), 
as modified in  some respects by Sars (1928), in the following desaip- 
tions: 

Subclass Qstracoda 
ORDER Podocopa SARS 

Family Cytheridae BAIRD 
Genus Cyprideis JONES, 18 5 6 

Members of this genus vary somewhat in the shape of their shells 
but all are solid and sculptured or, in many cases, provi,ded with lateral 
protuberances. The  valves ars slightly unequal, the right one in some 



cases being armed with a postero-ventral corner; this does not seem 
to be a constant character, however. The  marginal zone is prominent 
and densely striated. The  hinge usually shows crenulation of the 
edges. Eyes are distinctly separated. Ripe ova are received within the 
shell cavity for development and these eggs together with the develop- 
ing larva, characterize sharply this genus from other closely allied 
genera. 

Cyprideis littoralis (BRADY) 

Fig. 1 

Cytheridea littoralis, Brady; Nat. Hist. Trans. Northumberlan'd and 
Durham, 111, p. 125, 1869. 

Cyprideis littoralis, Sars; Crus., Nmomvay, vol. 9, p. 155, 1928. 
Cyprideis littoralis, Elofson; Zool. Bid. Fran Uppsala, vol. 19, p. 256, 

1941. 

Specific Characters-Fernale.-Seen from the side, the shell is of oval 
shape, only slightly higher in front than behin'd. Height slightly 
greater than half the length. Dorsal margin almost straight, joining 
both ends with rounded curves and with a slight indication of an 
angle above the eyes. Ventral margin only slightly sinuated, both 
extremities well rounded. Surface of the valves smooth, evenly round- 
ed and vitreous in appearance. Without lateral prominences but with 
closely set, rounded pittings.  marginal zone with prominent pore 
canals. Edges of valves finely hairy. Seen from above there is a 
slight constriction in the middle; the greatest width is behind this 
constriction. Width equal to about half the length. Anterior end 
pointed, posterior more broad and bluntly rounded. Anterior anten- 
nae with terminal joint about as long as the distal segment of the 
basal part. Vibratory plate of mandibular palp, rounded and with 
five setae. Length, 1.00 mm; height, 0.58 mm. Color of shell, dark 
brownish. 

Male.-The shell is more elongate and is distinctly higher in front 
than blehind. The  posterior end is not so broadly rounded as in the 
female, when viewed from above; from the side it appears obliquely 
rounded. Copulatory appendages with a very large, rounded oval 
basal part which sends inside a highly chitinized rod-like projection. 
Terminal part of sub-triangular shape, with an anterior lappet. Pos- 
terior extremity irregularly rounded. Length, 1.10 mm., height, 0.60 
mm. 



Occurrence.-Most of the specimens were found in the spring and 
summer months. A11 of the s,pecimens were round in the mid-pier re- 
gion which is characterized by abundant plant growth. 

Distribution.-The Baltic Sea, British Isles, Holland, France, Sea of 
Azof, Central Asia, North Africa, the Adriatic, Caspian Sea, Lake Ru- 
dolph in Africa. This is a widely distributed species, and while usually 
foun'd in brackish water is also found in freshwater. It  is known as 
a fossil in Sweden and Scotland. 

Remarks.-The specimens observed agreed in every respect with 
descriptions of the species with the exception of the spine at the 
postero-lateral corner of the right valve, which was missing in the 
Solomon's forms. 

Cyprideis beaveni n. sp. 

Plate 111, figs. 30-31; Plate IV, figs. 32, 34, 39-44 

Specific Characters-Female.-Shell, seen from the side, comparatively 
high, with highest point just posterior to the middle. Height equal to 
three fifths of the length. Dorsal margin rounded with a (definite angle 
half the distance from the midfdle to the anterior end. Dorsal margin 
slopes stleeply from highest point posteriorly. Ventral margin slightly 
concave. Anterior end broadly rounded; posterior end much less 
broadly rounded and possessing a slight incisure half way from ventral 
to dorsal margin. Anterior margin with hyaline border and numerous 
well-developed hairs. Posterior margin, less hairy and with only a 
trace of a hyaline border. Valves very thick and heavy. Left valve 
slightly longer and higher than right. Surface of valves, smooth with 
scattered, heavy hairs and with five prominlent bulges or protuberances 
more or less regularly distributed. Anterior antennae well developed, 
as in the other species 01' the genus. Posterior a n t e n n ~  with a well- 
developed claw-like spine on the ,posterior portion of the penultimate 
joint. Vibratory plate of mandible with two long, plain setae and two 
other shorter ones. Legs with rudiment of proximal bristle on the 
anterior surface. Other appendages similar to those of C. littoralis. 
In mature females, ova are conspicuous in the body cavity. Length, 
1.00 mm; height, 0.61 nlm. 

Male.-As in the preceeding species, the shell is much more elongate. 
Highest in the middle; height equal to about half the length. Dorsal 
margin of valves much less broadly rounded than in the female and 



completely lacking the angle in the anterior half. In the posterior 
portion of the dorsal margin, there is a fairly well developed angle. 
Ventral margin sinuous and only slightly concave. Anterior extremity 
evenly rounded and slightly less broad than the postlerior. Both 
anterior and posterior margins with prominent hyaline borders, that 
of anterior end being considerably more developed than the posterior. 
Pore canals fairly prominent on ventral, anterior an'd posterior mar- 
gins. Surface of the valves smooth with scattered stiff hairs and five 
prominent protuberances." Three of the protuberances are located in 
the posterior half of the valve an'd two in the anterior portion. Length, 
11.110 mm; height, 0.58 mm. 

Occurrence.-This species was rarely taken in the pier samples, but 
was found occasionally in shallow water, one to three feet deep in the 
Patuxent River and in Mill Creek, either among weeds or in detritus 
on the bottom. 

Remarks.-The sha'pe of: the shell and the prominent protuberances 
will serve to distinguish this species from the closely allied preceding 
one. It  apparently is not so widely distributed or so abun'dant as the 
other species of Cyprideis. The  authors are pleased to dedicate this 
species to Mr. Francis Beaven, Oyster Biologist, of the Chesapeake' 
Biological Laboratory. Female Holotype U. S. National Museum 
No. 87322. Male allotype No. 87323. 

Genus Cytheridea (BOSQUET, 1852 ) 
Members of this genus have shells that are solid and somewhat 

smooth, but marked with raise'd papillae or impressed punctae and lack 
lateral protuberances. The  .valves are slightly unequal with the left 
valvle usually the larger. The  marginal zone is rather narrow and 
densely striated. In the male, the first and second right and left legs 
differ, the second right leg being rudimentary without a terminal claw. 

Cytheridea papillosa (BOSQUET) 

Plate I, fig. 3 

Cythe~idea papillosa, Bosquet; Entorn. Fossiles des Teritilar~s de la 
France, p. 42, 1852. 

Cytheridea papillosa, Brady; Tr. Linn. Soc., London, vol. 26, p. 423, 
1868. 

Cyprideis bciirdii, Sars; Forh. Selsk. Christian, p. 52, 1865. 
Cyp?eideis angustata, Sars; M. Sam, Foss. Dyrelev. Qvart., p. 49, 1865. 
Cytheridea papillosa, Sars; Cruslt. Norway, vol. 9, p. 139, 1928. 



Sj9ecific Characters-Female.-The shape of the shell in side view is 
oval, slightly higher in front than behind, greatest height about half 
the length. The  'dorsal margin is almost straight, joining the posterior 
end in an even curve and sloping gradually in front. The  ventral 
margin is slightly sinuatecl, the anterior rounded and the posterior 
ends in  an obtuse corner. T h e  surface is shiny and marked with scat- 
tered, rounded, whitish tubercles which are very conspicuous. Seen 
from above, the shell is oval with the greatest width equal to the height, 
anterior extremity pointed, posterior more blunt. Each of the anterior 
antennx has an expanded distal segment of the basal part longer than 
the terminal part. Each of the second antennx has a spine attached 
to the end of the next to the last joint. 'The vibratory plate of the 
mandibular palp, has one long, plumose seta and two small oiles. 
Length, 0.96 mm; height, 0.49 mm. Color, light, reddish brown with 
dark violet areas, white papillz. 

Male.-Shell longer than that of the female with the ventral margin 
more sinuated and the posterior end more oblique. All joints of the 
first, right l'eg, are fused; terminal claw, strong and curved. The 
terminal part of the second right leg is reduced to a small plate. T h e  
second left leg is coarser than that of the female and has a curve'd and 
toothed apical claw. The  copulatory appendage has an oval, basal 
part and a large bi-lobed terminal part, of which the anterior lobe is 
triangular and the posterior is broader and boot shaped. 

Occurrence.-Specimens of this species were found predominately 
in the spring and fall. 

Distribution.-This is a decidedly northern species found in moderate 
depths off Norway and in the British Isles, Greenland, Iceland, Spitz- 
bergen, Gulf of St. Lawrence, ~ r a n z - ~ o s e p h  Land, Montreal, Vineyard 
Sound and Beaufort, North Carolina. I t  is also known as a fossil in  
France (Tertiary) , Norway (glacial and post-glacial) , Scotland, 
Canada and Maine (Post-Tertiary) . 

Remarks.-The occurrence of this species in  the Chesapeake and at 
Beaufort, shows that the range extends farther south than Cushman 
believ,e,d. 

Cytheridea punctillata, (BRADY, 1865) 

Plate I, fig. 2 

Cytheridea punctillata, Brady; Ann. Nat. Hist. Soc., ser. 3, vol. 16, 
p. 189, 1865. 



Cyprideis proximu, Sars ;  Forh. Selsk, Christian, 1865, p. 54, 1866. 
Cythevidecx punctilluta, Sars  ; Crus., Norway, vol. 9, p. 160, 1928. 

Specific Characters-Female.-Shell oval or somewhat triangular in 
shape, higher in front. Dorsal margin arched in front with a slight 
angle over the eyes, but with an even curve at the posterior end. Ven- 
tral margin slightly sinuated; anterior end rounded. Posterior end 
nayrower and bluntly pointed with the greatest llength at the postero- 
ventral corner. Seen from above, the shell is oval, the greatest width 
equal to half the length; both ends pointled. Surface of the shell dull, 
with closely set, small, rounded pits and with a number od papillze 
which are smaller than those of 6. papillosa. Anterior and posterior 
ends finely haired. First antenna: with the distal'segmtent of the basal 
part a little longer than the terminal part of which the middle joint 
is long and the last joint very small. Length, 0.80 mm; heighlt, 0.48 mm. 
Color, dull brownish. 

Make.-Shell is much more elongated than in the female, the greatest 
height equal to only a little more than half the length. Each right, 
First leg not so well developed as in C. papillosa with tercminal part 
modified in that the first joint is well defined and has a strong spine at 
the posterior end. The  next two joints are confluent and the apical 
claw is less well developed. Wight and left second legs like those of 
C. papillosa. Basal part of (the copulatory appendage is somewhat 
quadrangular, the terminal part comparatively short and produced at 
each end. The  anterior lappet is obtuse and the posterior sharp. 
Length, 0.90 mm; height, 0.43 mm. 

Occurre?zce.-This species did not seem to be restricted seasonally 
and was more abundant in 1942 than in the preceding year. 

Distri bu tion.-This species has been found along the coast of North- 
ern Europe in the British Isles, in the Arctic Ocean along Iceland, 
Baffins Bay, Spitzbergen and Franz-Joseph Land. On the North Ameri- 
can Coast, this form has been reported from the Bay of St. Lawrence, 
from post-Tertiary beds of Montreal and' from Vineyard Sound. The  
range is more southern than that of C. papillosa, since C. punctitlata 
has been found in the Mediterranean. 

Sub-family Cytherinae 
Genus Cythere 0. F. MULLER, 1785 

Members of this genus have thick shells that are compressed, reni- 
form in shape, smoothly rounded and without spines or projections. 



The shell surface is pitted. The marginal zone is distinct and is 
crossed with abundant pore canals which are branched. Valves are 
unequal with broad inner duplicatures. Teeth are well devel'oped at 
the anterior and posterior ends of the hinge. Eyes are separate and 
spaced wide apart. Each of the anterior antennae has a three-jointed 
terminal part with the middle joint bearing two claw-like spines in 
front. The second antennz ealch have short, stout terminal claws and 
flagellae well developed in both sexes. Mandible with a much reduced 
vibratory plate. Maxillae with elongated masticatory lobes and rather 
narrow palps. Legs are strongly built with two unequal setae on the 
anterior border of the basal part. Copulatory appendages of male, 
variable in different species. 

Remarks.-Originally, all Cytherinz were placed in the genus 
Cythere, but in its modern, restricted sense the genus has been sub- 
divided into several subgenera. I t  still contains a large number of 
species, however. 

Cythere triangularis n. sp. 
Plate IV, figs. 33, 35-38 

Specific C haracters-Female.-Shell very heavily constructed with 
marked sc~xlpturing on the surfaces of ,the valves, which takes the form 
of a series of polygonal, shallow depressions. Height of shell equal to 
half the length and highest just before the middle, immediately over 
the large and prominent eyes. Dorsal margin sloping ~narkesdly toward 
the posterior extremity. Anterior margin broadly rounde'd, posterior 
notably less rounded. Ventral border almost straight with only a 
slight indentation under the eyes. Anterior, ventral and posterior 
margins with very well defined hyaline marginal zones with a few 
coarse hairs. Pore canals very prominent in the marginal zone. Teeth 
of valves well developed. Eyes are large and well separated. First 
antenna with a three jointed terminal part with two well developed 
spines on the middle joint. Second antenna with sho~t ,  stumpy ter- 
minal claws and long, well developed flagellae. Maxillae with elonga- 
ted masticatory lobes and under-developed masticatory plate. Legs 
well *developed, each leg bearing two heavy, unequal set= on  the ter- 
minal part of the basal segment. Length, 0.43 mm; height, 0.22 mm. 

Occurrence.-This little form appeared only twice in the pier samples 
in Novlember of each year. It  was, however, taken in Tar Bay in June, 



1940. In Tar  Bay it was found in one foot of water with no weeds 
and a soft bottom. 

Remurks-Only a few specimens which appeared to be fully developed 
females, were taken in the samples. They all agreed with the original 
specimen as described above. Female holotype, U. S. National Mu- 
seum No. 87326. 

Cythere scllerochilus n. sp. 

Plate I, figs. 4-11 

Specific Characters-Female.-Shell rather long and narrow. Height 
equal to abo'ut half the length and highest just posterior to the middle. 
D20rsal margin evenly rounded except for a slight angle alt the high'est 
point. Posterior margin more broadly rmounded than the anterior. 
Ventral margin slightly concave toward the anterior end. Anterior 
border with a series of blunt, broad teeth and a faint hyaline margin. 
Large, well developed pore canals very prominent in the anterior mar- 
gin. Surface of valves rather smooth with only slight traces of poly- 
gonal depressions. Numerous coarse hairs on surface of valves; these 
hairs arise from small papillae. Anterior antennae similar to those of 
(the preceeding species. Middle part of three-jointed terminal por- . 

tion of first antennae with two heavy spines at posterior and mid por- 
tion, in addition to the heavy spines at the anterior end. Second an- 
tennae with very short, (stumpy terminal claws and long, well developed 
flagellx. Vibratory plate of mandible considerably larger than in the 
preceeding species. Masticatory lobes of maxillx much elongated. 
Thoracic legs well developed but somewhat less so than in the pre- 
ceeding species. Length, 0.55 mm; height, 0.27 mm. 

Mule.-Shell of 'male slightly longer {than that of female but other- 
wise of similar shape. Large, broad pore canals prominent in marginal 
zones of anterior, ventral and posterior borders. Anterior end with 
prominent hyaline border covered with numerous fine hairs. Length, 
0.67 mm.; height, 0.27 mm. 

Occurrence.-Numerous specimens of both sexes were taken in the 
inter-tidal zone in one foot of waiter on a clean, sandy bottom in Octo- 
ber, January, February, March, May, and July. 

Remarks.-This species is a very pretty form, easily recognized. In 
shape of shell it somewhat resembles some species of the genus Sclero- 



chilus, hence the specific name given it. It appears to be restricted to 
shallow water with sandy bottoms and is not seasonally limited. Fe- 
male holotype, U. S. National Museum No. 87324. Male allotype, 
No. 87325. 

Genus Leptocythere SARS, 1926 

Members of this genus have shells that are usually long, narrow and 
compressed, with unequal valves. The  surface may be grooved but is 
more often smooth and marked with pittings. The  inner duplicatures 
are rather broad and the marginal zone is crossed with long pore 
channels. The  hinge is well developed; eyes are confluent. First anten- 
n x  are short and stout with a three-jointed terminal part, three coarse 
spines and a longer last joint. The  second antennz bear two apical 
'claws and have well developed flagellz. The  mandibular palp is 
rather narrow, has three short, stout spines on the terminal joint 
and the vibratory plate is much reduced. Maxillz have short mastica- 
tory lobes and palps of moderate size. Legs usually increase in length 
posteriorly and have a single seta on the anterior margin. The  caudal 
lamellz have two bristles. Copulative appendages of the male have 
two backwardly directed processes below the basal part; terminal 
part is extended in front and behind to a projecting lappet. 

Plate I, fig. 12 

Gythere macallana, Brady and Robertson; Ann. Mag. Nat. Hist., ser. IV, 
vol. 3, p. 368, 1869. 

Leptocythere mucallanu, Sars ; Crust., Norway, vol. 9, p. 173, 1928. 

Specific Characters-Female.--Shell in lateral view is somewl-nat ob- 
long and reniform in shape, highest anteriorly, greatest height equal to 
half the length. Dorsal margin well arched anteriorly and obliquely 
sloped behind. Ventral margin distinctly sinuated in front s f  middle 
and gently curved behind. Anterior margin broadly rounded; posteri- 
or  ~truncate~d with upper corner slightly projecting. From above, shell 
is narro.w, oiral with greatest width behind and equal to one third of 
the length. Anterior end more pointed than posterior. VaIves are 
rather thin and pellucid; the anterior and posterior margins are finely 
haired. Valve surface is smooth, indistinctly pitted and marked with 
small, widely spaced tubercles. The  terminal ,parts of the first antennz 
have rather broad first two joinits; the last joint is only a little longer 



than the middle one. Length, 0.48 mm; height, 0.21 mm. Color, light 
yellow with a brownish tinge. 

Male.-In co~mparison with the shell of the female, the male has a 
more elongated shape. Shell tapers posteriorly and arches more evenly 
on  (the dorsal margin; the upper, posterior corner projects further than 
in #the female. Terminal part of copulatory appendage is characterized 
by a short anterior lappet obtusely rounded at the end, and a pointed 
and longer posterior lappet. Length, 0.50 mm. 

Occurrence.-This species is reported for the first time on the North 
American eastern coast. I t  apparently is not restricted to any season. 

Distribution.-Norway, British Isles, Holland, Mediterranean and , 

in  fossil state in Scotland. 

Genus Cytheromorpha HIRSCHMAN, 1909 
Members of this genus have been included in the genus Cythere by 

many authors. T h e  shells are short and fairly high and of considerable 
thickness. They have a well developed hinge and the surface is rather 
conspicuously pitted. T h e  eyes are wide apart and the anterior an- 
tennae have a terminal portion which is of four parts and bears four, 
long, heavy spines. T h e  mandibular palp has a well developed vibra- 
tory plate. 

Plate 11, fig. 13 

Cythere fuseata, Brady;  Ann.  Mag. Nat. Hist., ser. 4, vol. 3, p. 47, 1869. 
Cytherorno9-pha albula, Hirschmann; Medd. Soc. Ffauna, FLora Fenn., 

vol. 35, p. 292, 1909. 
Cytheromsrpha fieseata, Hirschmann; Act. Soc. Fauna Flora Fenn., vol. 

36 (2) ,  p. 44, 1912. 
Cytherornsrpha fuscata, Sars;  Cms., Norway, voll. 9, p. 177, 1928. 
Cytheromo~pha  fuscata, Elofson; 25001. Bid. Fran. Uppsala, v o l .  19, 

p, 276, 1941. 

Specific Chnl-acters-Female.-From the 'side, shell short, subtriangu- 
lar in shape and considerably higher i n  front than behind. Height 
almost three fifths the length. Dorsal border highly arched in the re- 
gion of the eye and sloping behind to the posterior end. Ventral mar- 
gin nearly straight; anterior end broadly rounded, posterior less so; 
upper posterior corncr well marked, Valves fairly heavy with a slight 
expansion at the postero-dorsal corner. Surface of the valves marked 
with closely set polygonal pits and a few small tubercles. Marginal 



zone well defined and crossed with single pore canals; a few scattered 
hairs. Seen from above, greatest width behind the middle and equal 
to about two-fifths the length; anterior extremity pointed, posterior, 
bluntly rounded. First antennz with last joint very narrow and almost 
as long as the combined two preceeding joints. Vibratory plate of 
mandibular palp edged with four setae of unequal length. Posterior 
legs witlh a terminal joint more than twice as long as that of the anterior 
pair. Length, 0.64 mm; height, 0.39 mm. 

Male.-Shell of the same general shape as female but much more elon- 
gated and with a considerably more flat~tened dorsal arch. Greatest 
height, about half the length. Ventral masgin sinuated in the middle 
with a slightly deflexed antero-ventral margin. Marginal zones more 
strongly defined than in the female and crossed with conspicuous pore 
channels, many of which are bifurcate. Copulative appendages with 
a rounded, triangular basal part ol  large size, which sends off two 
blunt pr-ocesses curving forwards; the terminal part is inconspicuous. 
Length, 0.74 mm. 

Occurrence.-This species was found in greatest numbers in cold 
water. I t  appears to be a fairly common lorm at Solomons Island. 

Distr-ibution.-This species has been reported from the Gulf of Fin- 
land, the Swedish Coast, the British Isles, Holland, the German Coast, 
tlhe Baltic and Caspian seas. I t  is now reported for the first time Erom 
the Eastern Atlantic Coast of North America. I t  has been found as a 
fossil in Scoltlland. 

Genus Sarsocythere n, gen. 

Shells of heavy, calcareous structure with prominent lateral flanges 
and well developed, fused eyes. Hinge well developed. Surface of 
shell with ~cattere~d papillae, each bearing a coarse, long hair. Shells 
slightly higher than hall the length and highest just before the center. 
Seen from ab.ove, valves are nearly equal in  length; width equal to 
height. Antennae slender and much produced. Terminal part of 
anterior antennae of three parts. Posterior antennae with very slender 
apical claws. -Mandibular palp rather narrow. Maxillae with short 
and fairly stout masticatory lobes. Legs slender and long, with long, 
slender terminal cllaws. 

Remarks.-The authors have felt obliged >to establish a new genus 
to include numerous specimens of a species which in many respects 



agrees witch descriptions of Sars' genus Kyphocythere, (but which has, 
on the other hand, a very much thicker and more robust shell, more 
prominent flanges and well developed eyes. From the exterior, this 
f o m  might well be confused with Bythocythere but the structure of 
the internal appendages is quite different. 

Sarsocythere patuxiensis n. sp. 

Plate 111, figs. 26-29 

Specific Characters-Male.-Shell seen from the side, highest anterior 
(to the middle, height equal to three fifths the length. Dorsal margin 
slopes gently to a truncated posterior end and anteriorly to a broadly 
rounded anterior extremity. Eye spot, large and located just anterior 
to the highest point. Eyes fused and well developed. Ventral margin 
convex. Near the ventral margin in the center, is a well developed 
lateral flange on each valve. The  flange ends in a sharpened spine. 
Hinge well developed with prominent teeth. Valves of a very heavy, 
calcareous nature with a smooth surface except for a few scattered 
papillae, each of which bears a short, coarse hair. Marginal zones 
with broad, prominent pore channels which are unbranched. Anterior 
antennae with a 3-articulate terminal part. Terminal joint much 
produced with two unequal terminal claws and a long claw arising 
from the base of the terminal joint. Posterior antennae with two 
long, slender terminal claws and a long slender flagellum. Thoracic 
legs long and slender, with long, slender terminal cl~aws. Anterior 
border of basal part of legs with only one seta. Copulative appendages 
of moderate size. Length, 0.58 mm.; height, 0.31 mm.; width, 0.40 mm. 

Occurrence.-T,hirteen specimens, all males, were 'taken in fifteen 
feet of water, 500 (feet off the end of the pier in July. One male was 
collected in July at the end of the pier in weeds. No females have so 
far been taken in the collection. Male hototype, U. S. National 
Museum No. 87327. 

Genus Hemicythere SARS 
Tihe shells of members of this genus are solid and calcareous, have 

unequal valves, are distinctly pitted or roughly l~eticulated on the 
surfiac'e and have a marginal zone closely striated, with hairy anterior 
edges. The  Lclosing teeth of the hinge are well developed. Each of 



the first antennae has a !three-articulate terminal joint, elongated 
middle joint with two claw-like spines in front and a rather long 
last joint. Each of the second antennae has three apical claws, the 
two proximal ones thinner than the distal and a flagellum which is 
normal in the male, but in the female, it is much shorter and thicker 
in lthe middle and delicate and blunted at the tip. The  mlandibles 
have coarse cutting parts, almost straight palps, short terminal parts, 
small vibratory plates with a single plumose seta and a rudimentary 
hook-like spine. Maxillae have short masticatory lobes and palps of 
moderate size. Legs are rather strong. The  two anterior pairs each 
have two setae on the anterior border of the basal part and each od 
the last pair lhas only a single seta. Caudal lamellae are small and 
tipped with two plumose setae. Copulative appendages of the male 
have a well defined terminal part ltlhat is triangular in  shape. This 
genus holds an intermediate position between the genus Cythereis and 
Cythere. 

, Hemicythere truitti n. sp. 

Plate 11, figs. 14-18 

Specific Characters-Female.-Shells of a very heavy, calcareous na- 
ture, with prominent pits of polygonal shape scatered over the surface. 
Scattered between the pits are numerous, s'hort, very heavy spine-like 
hairs. Height slightly greater than hmalf t'he length and highest a little 
anterior to the middle. Eye located just anterior to the highest point. 
Anterior end broadly rounded; posterior end with the truncated ap- 
pearance characteristic of the genus. Ventral margin concave. Anterior 
and posterior en'ds with broad marginal zones filled with numerous 
straight pore canals. Anterior antennae with the terminal part tfhree- 
articulate, the terminal joint being much nxrrower and noticeably 
produced. Middle joint with two heavy spines and two other less 
well developed setae. Basal segment of terminal part with one heavy 
spine. Posterior antennae with three apical claws, the terminal claw 
being somewhat heavier than tlhe other two. Flagellum normally 
developed. Palp of mandible with well developed plumose spines. 
Legs fairly well developed. Posterior pair of legs with one seta on 
the anterior border of the basal part, the two anterior pairs of legs 
with two setae. Length, 0.63 mm.; height, 0.45 mm. 



0ccz~rrence.-Numerous specimens were collected during most of 
the year but were not so numerous during the summer months. One 
specimen also was secured in Chesapeake Bay, one mile off Hooper 
Island, in fifteen feet of water with a sand bottom. Others have been 
taken in Solomon's harbor all in water with a sand bottom. 

Remarks.-This species is a well defined form, easily recognized by 
the graceful proportions of the shell and the characteristic markings. 
It seems to be widely distributed and evidently prefers cold water. 
The  authors sake pleasure in dedicating this ostracode to Dr. R. V. 
Truitt, founder and director of the Chesapeake Biological Labomratory. 
Female holotype, U. S. National  museum No. 87329. 

Hernicythere strandentia n. sp. 

Plate 11, figs. 19-23 

Specific Chnmcters-Female.-Shell seen from the side, somewhat 
higher than in the preceding species; highest in the middle. Dorsal 
margin comparatively flat posteriorly and with a slight slope toward 
the anterior end. Both ends more broadly rounded than in the pre- 
ceding species, the truncated posterior end not nearly so pronounced 
as in H. truitti. Ventral margin convex in posterior part and con- 
cave in anterior portion. Anterior margin with a narrow, hyaline 
border containing fine pore canals. Surface of valves smooth with 
more or less concentrically arranged, shallow polygonal pimts. Scat- 
tered puncta without hairs are present, particularly in the posterisor 
half of the shell. A few scattered hairs arise directly from the slhell. 
Eyes k t  nearly so prominent as in the preceding species. Anterior 
antennae similar to those of the preceding species. Posterior antenaae 
witlh shorter apical claws. Flagellum normally developed. Mandibles 
with palp not nearly so well developed as in the preceding species, 
Maxilla with palp more produced than in H. truitti. Length, 0.51 
mm.; height, 0.32 mm. 

Male.-Unknown. 

Occt~rl-ence.-Numerous specimens of this species were taken in June 
in the intertidal zone but were never encountered again. Female 
holotype, U. S. National Museum No. 87328. 



Sub-f arnily Cytherurinae 

Genus Cyfherura 
This genus contains forms which have fairly thin shells, as a rule, 

which taper behind into a more or less sharply defined point. Surface 
of the valves is either smooth or with markings or  reticulations, longi- 
tudinally arranged. Hinge is not well developed. Anterior antennae 
are not well developed. Terminal part of antennae, four-articulated, 
bearing scattered, short setae. Posterior antennae witlh short, apical 
claws and well developed flagellae. Maxilla with palp and masti- 
catory lobes narrowly produced. Legs not well developed. Most of 
the numerous species constituting this genus are found in rather 
shallow water among weeds. 

Cytherura gibba (0. F. Miiller) 

Plate 111, fig. 24 

Cythere gibba, 0. F. Miiller; Entomostraca, p. 66, 1785. 
Cythefe gibbosa, H. Milne-Edwards; Hist. Nat. Crust., vol. 3, p. 408, 

1840. 
Cythere gibba, Zenker; Arch. N~aturg., vol. 20, p. 84, 1854. 
Cytheq-ul-a gibba, Sars; Forh. Selsk, Christian, p. 70, 1865. 
Cytherura gibba, Muller; Das Tierreich, p. 268, 1912. 

Specific Characters-8'emnle.-Seen laterally, shell slightly higher 
than one half the length; highest in the middle. Dorsal margin flat 
with an indentation anterior to the middle. Ventral margin indented 
in the middle. Anterior margin broadly rounded with a wide, hyaline 
margin through which run long, fine pore canals. Posterior margin 
produced into a blunt point two-thirds of the way to tlhe dorsal 
margin. Surface of the valves covered with a complex network of 
anastomosing lines which have a general trend in a longitudinal direc- 
tion. A few scattered hairs at the extremities. Surface of the valves 
also shows a few scattered puncta without hairs. Anterior antennae 
with much produced terminal joints. Posterior antennae rather 
slightly built and slender. Penultimate joint divided by a suture in 
@he center. Legs moderately well developed. Length, 0.49 mm.; 
height, 0.27 mm. Color of living specimens is a brilliant dark purple 
with lighter extremities. 

Male.-Shape of shell conspicuously different from the female. Shell 
much narrower when seen laterally, with a slightly concave dorsal 
margin. Sculpture of valves more marked 'than in the female. 
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Fig. 11. Correlation of temperature with the numbers of Loxoconcha im- 
pressa. 

Number of Ostracoda 

Fig. 12. Correlation of temperature with the numbers of Cytherura gibba. 



Number o f  Ostracodo 

Fig. 13. Correlation of temperature with the numbers s f  Cytheridea papil- 
losa. 

Number  o f  Os t racoda  
Fig. 14. Correlation of  temperature with the numbers of Cytheromorpha 

f?,&scata. 



Number of Ostracoda 

Fig. 15.  Correlation of density with the numbers of Cytheromorpha fuscata. 

0 5 10 15 20 25 30 35 40 45 50 
Number of Ostracodo 

Fig. 16. Correlati,on of salinity with the numbers of Leptocythere macal- 
lana. 



Number of Ostracoda - 

Fig. 17. Correlation of salinity with the numbers of Hemicythere trui t t i .  
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Number of Ostracoda 

Fig. 18. Correlation of salinity with the numbers of Cytheridea papillosa. 



Occeir?-ence.--Males and females were taken regularly in the pier 
collections throughout most of the year. They were either absent or 
much less abundant during the winter months. 'I'his species was also 
e~lcountered in various places throughout ,the Solomon's region, in 
s~hallow water and water that is only slightly saline. 

Distribution.-Norway, Kattegat, Baltic, British Isles, Holland. This 
is the first record for 'this species on the Atlantic Coast of America. 

Family Loxoconchinae 
Genus Loxoconcha SARS, 1865 

The genus Loxocorlcha includes octracodes which have short shells 
of rhomboid shape without lateral projections. A hinge with rather 
small closing teeth is present; the eyes are well developed and either 
separate or fused. A number of species are known, both from northern 
and southern latitudes. 

Loxoconcha impressa (BAIRD) 

Plate 111, fig. 25 

Cythere impressa, Baird; Brit. Entom., p. 173, 1850. 
Cythere flavidu, Zencker; Arch. Naturg., vol. 202 p. 86, 1854. 
Lozoco7zcha rhomboidea, Sars;  Forh. Selsk, Christian, p. 61, 1865. 
Loxoconcha impressa, Brady; Tr. Linn. Soc., Londmon, vol. 26, p. 433, 

1868. 
Loxoconcha ba i~di ,  Miiller; Das Tierreich, vol. 31, p. 306, 1912. 
Lozoconcha impressa, Sars;  Crust., Norway, vol. 9, p. 218, 1928. 
Loxoconcha inzpressa, Elofson; Zool. Bid. Fran. Uppsala, vol. 19, p. 322, 

1941. 

Specific Clzaructe~s-Femc~le.-Shell, seen from the side, short, rhom- 
boid with the greatest height in the middle; height equal to about 
two-thirds t,he length. Dorsal margin arched and sloping more steeply 
anteriorly. Ventral margin slightly indented anteriorly and broadly 
rounded at the posterio-ventral portion. Dorso-posterior comer with 
a prominent indentation. Surface of valves with a series of pits and 
tubercles with scattered hairs. Surrounding the valves is a broad 
marginal zone crossed by pore channels. Seen Irom above, broadly 
tumid with greatest width in the middle and tapering to pointed 
extremities. Width, somewhat more than half the length. Eyes, 
prominent and separated. Anterior and posterior antennae very 
slender, with long and delicate apical setae. Legs, moderately long, 
the posterior pair with the first joint of the terrriinal part about the 
Ierlgth of the other two combined. Length, 0.61 mm.; height 0.41 mm. 



Male.-Of larger size tlhan the female with the shell more elongated 
and with a 'distinctly flattened dorsal margin. Copulative appendages 
with an oblong, oval basal part without freely projecting string insides. 
T h e  terminal part is produced in front and bluntly pointed; behind, i t  
is almost rectangular. Length, 0.70 mm; height, 0.40 mm. 

Occurrence.-This is by far the most common ostracode of the 
Solomon's region and is found all along the littoral zone at a depth 
of a few feet among weeds, on which the animals climb with the aid 
of their posterior antennz and legs. I t  is very abundant during the 
summer and early fall but then declines in numbers and is found only 
in limited abundance during the winter months. 

Distribution.-This is a very common form along the European 
coast, the coast of Norway and thle British Isles. I t  is found in the 
Mediterranean and is also apparently a common form, widely distri- 
buted along the Eastern Coast of North America whcre it  has been ob- 
served in Maine by Blake (1929) , at Woods Hole and Vincyard Sound 
by Cushman (1906) and in many areas of Chesapeake Bay. I t  is also 
known as a fossil in Norway, the British Isles, Calabria and in Pleis- 
tocene deposits at Wailes' and Langley's Bluffs, Maryland. 

DISCUSSION O F  RESULTS 

Ostracode Fauna at So1omons.-Thirteen species were found, all of 
them belonging to thle o r d e ~  Podocopa. Of these, three species have 
previously been reported on the North American Atlantic Coast; Loxo- 
ro~zchu impressa by Cushman (1906) and Blake (1929) , Cytheridea 
papillosa and Cytheridea pzanctillata by Cushman (1 906) , Brady 
(1870) and Brady and Crosskey (1871) . Cushman found Cytheridea 
~api l losa only once in his investigations in Vineyard Sound waters 
and so believed that this marked the southern limit of this species. The  
presence of this form at Solomon's, extends its southern bdundaries 
considerably. T h e  occurrence of Cy theyidea punctillata at Solomon's 
is more to be expected, since ict has a somewhat more southern range 
in Europe than Cytheridea papillosa. Cyprideis littoralis, Leptocythere 
macallann, Cytherura gibba and Cytheromorphn ftrscata are reported 
on this coast for the first time. 

An accurate quantitative study was not attempted. However, a 
list of the approximate number of individuals of the more common 
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species found over the two year period will give the rclativc f r c q ~ ~ e ~ ~ c  y 
of the species. 

Lozoconcha impressa ............ 500-600 
Cytherura gibba ........................ 280 
Cytheromorpha fuscata ...... 170 
Kenzicythere trui t t i  .................. 115 
Cytheridea punctil6ata ......... 108 
Cytheridea papillosa ............... 37 
Cyprideis littoralis .................. 3 6 

............... Cythere sclerochilus 35 
... Henzicythere strandentia 2 4 

...... Leptocy there macallana 18  
... Sarsocythere patuxiewsis 1 5  

Cythere triangularis .........,.... 14 
..................... CypKdeis beaveni 2 

While the results of the collections from the thre'e separate stations 
along the pier were not significant enough to justify a separate tabula- 
tion, a few differences in the habits of the species might be noted. 

A few forms were found to occur predominantly or exclusively in the 
shallow water a lew feet from the waters edge. Cythere sclerochilus 
was abundant in this region and only two specimens were ever secured 
at the other stations. Cythere triangularis appeared to occur predomi- 
nately in the shallow water with only one specimen taken at another 
station. Hemicythere truitti was found at all three stations, but of the 
onle hundred fifteen specimens collected, one hundred were found in 
the shallow water zone. 

All of the individuals of Cyprideis littoralis were found among weeds 
in the mid-pier region. Most ol the specimens of Loxoconcha impressa 
were found in this r'egion, although as might be expected, the forms 
occurring in largest numbers were found at all three stations. Cythero- 
rnorpho fuscata was most abundant among the weeds of the mid-pier 
region; it was, however, found at all three stations. 

The presence or absence of plants, shallowness of the water and 
variation in the texture of the bottom are factors determining the 
Iocalization of most species. It  is possible that slight differences in 
temlperature, transparency or other factors might. explain the uneven 
distribution at the three stations, but since the only data on these fac- 
tors were o'btained at the end of the pier, no comparison is possible. 
For freshwater species, Fuatos (1933) observed characteristic ostracode 
fauna of mud bottoms, of shallow, weedy inlets and stony bars and 
rock pools, but Hoff (1942) decided that type of bottom, current, and 
vegetation determined the distribution of most species to a minor de- 



gree only. He found instances of isolation in definite regions without 
any logical explanation in his data. 

Seasonal Distribution of Species of Ostracodh. Only five of the 
species that occu.r in siLpificant numbers show clear cut seasonal 
restriction. Cytheridecl papillosa was limited to a period of three or 
four months in the fall and spring; Cytherornorpha fziscata was re- 
stricted to a six months period in winter and spring and Loxoconcha 
impressa and Cy therura gibba weye found during summer and early 
fall. 

At least one species was found during every month of the year and 
some species apparently occur irregularly without regard to seasons. 
Some of these species showed a similaritty of trend of occurrence over a 
two yea,r period. Leptocythere macallana, Hernicythere truitti ,  and 
Cythere sclerochilus were, in general, numerous in the fall of 1940, late 
spring and summer of 1941 and the winter of 1942. 

The yearly picture as well as the seasonal pictures changed. A com- 
parison of the summer of 1940 with the summer of 1941 shows that 
there were many more Bstraco'da during 1941. During the fall and 
winter months again there were more ostracodes in 1941 than in 1940 
but the disparity was not so great as during the summer. In the spring 
of 1942, however, there were greater numbers than in the spring of 
1941, indicating tha't possibly there would be even more Ostracoda in 
the summer of 1942. 

Correlation between Seasonal Distribution and Ecological Factors. 
The annual variation in the occurrence of the separate ostracode 
species, indicates that the relationship of Ostracoda to environmental 
conditions is very complex and doubtless there are factors besides those 
considered here that play an important if not a determining role. 
While, as will be discussed later, lower temperature in (the spring oE 
1942 may be the reason why Loxoconcha impressa had not appeared 
by May of that year, although very numerous by that monfill in 1941, 
in the data on the ecological factors considered, there seems to be no 
clue to the reason why Leptocythere macallana did not appear until 
the late spring of 1941, and was more numerous during the spring and 
winter 01 1942. There is also no apparent reason why Cytheridea 
papillosa, which had appeared during the spring and fall of 1910 
and 1941, did not appear in the spring of 1942 or why Cytheriden 
punctillata was not present at all until the spring of 1941, reappeared 



in exrly fall and then was found in increasing numbers during the win- 
ter and spring of 1942. 

Although, as these .inexplica,ble yearly variations shmow, other factors 
must be operating, the most obvious and perhaps the most important 
factors are those considered here, viz., temperature, transparency, 
density, dissolved oxygen, hydrogen ion cconcent~ation, and salinity. 
It  is readily apparent that there are some species and some factors for 
which no correlations can be made. 

One group 01 Ostracoda, about which no conclusions can be drawn, 
is composed of species so scarce that only few specimens were found 
~ovcr the two year period. Logically, animals are most abundant where 
conditions are optimum for them. Elofson (1941) discusses this in 
respect to temperature-reproduction relationships, but the principle 
could be applied to any controlling factor in the environment. A 
species could reproduce the year around in regions where necessary 
conditions were present only part of the year. Elofson, quoting Eck- 
man, calls this limiting of regions "das (sterile) Zerstreungsgebiet" or 
spattering out. In regions wherc a species cannot reproduce, small 
groups can nevertheless occur, driven there by currents or carried by 
some othler agent. Possibly thc ostracodes occurring in small numbers 
are out of their temperature, salinity, etc., range and an explanation 
such as this would account for their presence in the area at all. It  
would be interesting to determine whether these species are morc 
prevalent in other parts of the bay or in the tributary rivers. Whatevcr 
the reason for the scarcity of these species, the data are insufficient 
to allow conclusions to be drawn in regard to ecological factors. 

No corrclation could be found between Cythere triangularis, Cypri- 
deis littoralis and Cythere sclerochilus, and any of the factors. Cypri- 
deis littoralis might be consisdered a warm water form except for an 
appcarance in March 1941 at a time when the water is at its coldest. 
Elofson listed Gyprideis littoralis as a very eurythtermic species, known 
to cxist in such warm climates as the Rudolph Sca in equatorial Africa 
and yet to withstand freezing-in during the wintcr in northern regions. 
He bclieves that reproduction of the species is limited to the warmer 
parts of the year because the eggs in the hatching space are laid in 
one summer while hatching takes place the following summer. On 
his cvidence and the fact that members of the species were most 
rlumerous only in the summer months, Cyprideis littoralis should 
I)c included in the group of Ostracoda controlled by warm water. 



Cyprideis littoralis is a true brackish water species and according 
to Elofson (1941) , it is found most f~equently in water with a salt 
content of 2-3 and 8-10 o/oo. He also states that it has been found 
in water with a salt content as high as 17 o/oo, and is supposed to 
occur in pure fresh water (Klie 1936). At Solomons, this species 
was not found during the months of 1941 when the salinity.readings 
ran above 16 o/oo. Whether or not the excessive salinity, which ran 
as high as 19.4 o/oo that year, prevented its appearance during the 
winter months, is hard to say, especially since the species did not 
occur in 1940 when the salinity Teadings were well within its range. 
Cythere triangzilaris made an appearance only in December 1940 and 
was found in greatest numbers during November 1941. (See figure 

8) . The Novemb'er temperatures were between 16" and 18" C., but 
this species was also found in September when water temperatures were 
highest, so temperature does not appear to be a controlling factor 
in its seasonal distribution. Cythere triangularis was a little more 
prevalent when the salinity was high in 1941 but was also fourtd in 
April when the salinity was lowest, so no conclusions can be drawn 
as to the effect of varying degrees of salinity. Cythere sclerochilzls 
appeared at intervals of about five or six months apart, independently of 
ecological factors or seasons. . 

Conditions in the Clhesapeake region are reflected in the environ- 
mental conditions at the station at the end of the laboratory pier. 
Observations for the bay as a whole have not been completed and the 
data collectetd so far have been studied only casually. There are, 
however, indications that the bay shows vertical temperature stratifi- 
cation with oxygen deletion in the depths in some parts of the summer, 
following which it becomes therm'ally uniform in the fall. Probably 
also theve is some winter stratification with a turnover in the spring. 
This turnover is possibly one cause of the extreme fluctuations in 
spring and fall. In a closed lake, the seasonal picture of stratification 
and overturn is clearly defined, but this is not the case in the Chesa- 
peake Bay, a shallow estuary believed by most geologists to be a sub- 
merged river bed (Cowles 1930), where the ebb and flow of tides and 
the inwash of contributing rivers modify conditions considerably. 'The 
modification is even more pronounced at the pier, since the laboratory 
is located at the mouth of the Patuxent River, where weather, rains 
and increased surface wash would be responsible for much of the 
fluctuations. During the two year observation period, there were ab- 



normal weather conditions which are reflected in the graph lines of 
the ecological factors (figures 1 to 6) . The Annual Report of the 
Chesapeake Biological Laboratory for 1942 states that in 1941 there 
was a severe drought from December through June, and in June and 
July there were heavy rainfalls with considerable rain around the 
first part of August, followed by another 'dry spell lasting until Octo- 
ber. The drought caused a small spring run-off and resulted in in- 
creased density and salinity throughout the bay. The high readings 
for density and salinity at the pier, are shown in figures 3 and 6. In 
1941, the weather was abnormally warm in April and May, resulting 
in rapidly rising water temperatures in the late spring. 

There are two environmental factors, hydrogen ion concentration 
and transparency, which could not be correlated with seasonal distri- 
bution of any of the species. 

Hydrogen I o n  Concentmt ion .  Off the pier, the p H  varied from p H  
6.2 to 8.8, with one low reading of pH 4 in  April 1941. As can be seen 
in figure 5, a slight seasonal change was apparent. During the winter 
months, pH was fairly steady around p H  8.0, but in the spring and 
again in the fall, abrupt and extreme fluctuations occurred. These 
were probably due to rains, land run-off, fluctuations in river water 
content and possibly to overturns in the bay. 

Whether or not the brief periods of extreme high and low pH 
affected any of the ostracodes enough to prevent or encourage their 
appearance is impossible to say. Hoff (1942) in his study of tlhe fresh- 
water Ostracoda of Illinois, concluded that pI l  limited the range of 
some species but he did not state whether or not seasonal distribution 
was allected. Our conclusions are that seasonal distribution of the 
marine ostracodes in this region is independent of pH fluctuations. 

Transparency. Measurements of transparency ranged from 83 cm 
(August 21, 1940) to 4.95 meters (December 3, 1941) . Some seasonal 

variation in water transparency is indicated in figure 2. There is an 
abrupt rise around thc first of September in both years. Unfortunately 
there are only two records from the middle of October to the end of 
March in 1940. In the winter of 1941, however, the curve shows a 
rise in transparency until a maximum reading of 4.95 meters is re- 
corded on December 3. The low transparency in the summer and the 
high in the winter might be attributed to the greater abundance of 
o ~ g a n i c  lile iri t l ~ e  watcr during the summer. The  transparency has 



also been shown to be inversely proportional to the amount of run-off 
ancl precipitation. Organic matter and suspended material are also 
factoors in seasonal fluctuations in transparency at Solomon's as at 
other places. A comparison of figures 2 and 7-18, slhows that trans- 
parency has very little effect on the seasonal distribution of any of the 
species studied. Since the depth of water at the end of the pier was 
never greater than eight feet, light fluctuations were probably never 
so great that conditions unfavorable for ostracode fauna were present 
at any time of the year. Closely ,controlled experiments would be 
necessary in order to determine whether or not reproduction, vertical 
distribution or other habits are affected by changes in light intensity. 

While hydrogen ion concentration and transparency seem to have 
little effect on the seasonal distribution of any of the ostracode slpecies, 
there appears to be some basis for correlation in the case of tempera 
ture, dissolved oxygen, salinity and density. 

Dissolved Oxygen. Although there are a few gaps in the record, 
figure 4 shows that the rise and fall of the curve is not nearly so steady 
as tlhat of temperatwe. In spite of the minor fluctuations, a definite 
seasonal trend is noticeable, with the highest oxygen content in Febru- 
ary and the lowest in September and August. Since oxygen is a tem- 
perature controlled factor and the curves are similar, oxygen and tem- 
peratures are considered simultarleously when discussiag the ostracode 
distribution. 

Temperature. The temperature curve shown in figure 1 is mare 
regular than any of the other curves. The maximum readings of 27" C. 
to 28" C. are in July and August and the minimum readings of 2" C. 
and 3" C. are in February and March. Temperature has long been 
known to exert a decisive influence over animals, limiting them to 
regions with a et~ernperature range that each species can tolerate. When 
figure 1 is compared with figures 7-18, similarity between some of the 
curves, at least, is apparent. Clearer correlations between tempera- 
ture and some of the species can be drawn than between thle species 
and any other factors. Some species are limited to warm periods of the 
year, others to cold and some to temperate periods. 

Loxoconcha impressn and Cytherura gibba, tlhe two species that are 
restricted to warm water, show more clearly than any of the other 
species the influence of an ecological factor on the seasonal distribution. 
Figure 11 shows that when the number of individuals of ~oxoconc 'ha  



irnpressn is plotted against temperature, the points fall on a general 
line that runs from zero (in number of Ostracoda) at tlhe lowest tem- 
perature, to sixty at the highest temperature. (Allowance must be 
made here and in other correlations in this study, for the fact that the 
recorded number of individuals in a sample is only approximate when 
a large number of individuals of the species was found). Again, 
when a comparison is made between figures 1 and 7, it will be seen 
that during January, February, March, and April, wlhen water tem- 
peratures were lowest, very few if any Loxoconcha impressa were 
found. In May of 1941 and June of 1940 when water temperatures 
were 18" C. and upwards, this species suddenly appeared in great 
numbers and continued to be very numerous through October, when 
average temperature again descended to around 19" C. A few indi- 
viduals persisted through January but by February, none was present I 

in the collections. 

Although temperature is doubtless important in determining the 
occurrence of this species, additional information in regard to the 
larval development shows that a factor other than temperature must 
enter into the determination of the period of propagation. Elofson 
(1941) noticed that reproduction suddenly ceases in mid September 
when temperatures are still as high as during the summer when propa- 
gation is at its height. Either temperatures were not favorable during 
early development, as will be discussed later, or a factor other than 
temperature must have been in olperation in the spring of 1942 when 
Loxoconcha irnpressa did not appear at the regular time. 

The  life history ol Loxoconchn irnpressa would make an interesting 
study in itself. Although immature forms were not counted or in- 
cluded in the present study, the appearance and disappearance of 
larvae of this species, were sometimes so inexplicable as to suggest the 
outlines of a future interesting problem. One of th'e peculiar facts 
about the life history of this species was )the sudden appearance in the 
Solomon's samples of large numbers 'of adults in the spring, without 
any previous large number of late larval stages such as was conspicuous 
in the fall. This has been noticed before; Elofson found that stages 
as late as stage seven were suddenly common in June in the Skagerak 
(Elofson 1941). Larvae may have been present earlier and were not 

counted in the S,olomon's samples but nevertheless, the large numbers 
of adults were not preceded by late stage l a r v ~  in large numbers in 
the spring. There must be, however, some spring reproduction. Elof- 



son (1941) states that although the time required for the development 
of the eggs of this species is not known, from th'e experiments that have 
been made, it appeared as though the date at which propagation took 
place was about May 10th in the locality in which he worked. He gave 
4" C. as the temperature of the water at that time for that particular 
year. At Solomon's, May temperatures were higher than 4" C., so that 
any propagation that might have taken place in this locality, might 
have occurred sooner than early May. However, only one adult speci- 
men was found in April. While Loxoconcha impressa was plentiful 
by May or June of 1940 or 1941, none was to be found even by June 
in 1942, wh'en the sampling ended. No explanation for this is ap- 
parent in the data. Possibly, temperatures earlier in the spring were 
unfavorable for \the propagation of this form. Although in the spring 
of that year, temperatures rose very rapidly due to the drought, the 
May and June temperatures were average for that time of year. Elof- 
son (1941) quotes Appellof (1912) and Forsman (1938) as stating 
that during the development of an animal, the period most sensitive 
to temperature changes may occur as late as the post-embryonic stage. 
Forsman is also quoted as stating that as a rule the maturation of sex 
products is the most stenothermic and critical stage. It is possible 
that during the critical period of reproduction in 1942, optimum tem- 
peratures prevailed for a longer period than usual during the drought 
or that there was a brief drop in temperature at the critical period. 
There is nothing in the data, however, to support or refute this 
explanation. 

An equally curious phenomenon is the large number of late stage 
larvze which were observed during September. The  presence of these 
almost mature larvz was very conspicuous. The  number of adults 
decreased in October and few were found in November and December. 
Elofson (1941) reported similar conditions; he found stages five to 
eight were common in July through September, still numerous in 
October and present only as isolated specimens of the last stage 
in December. With large numbers of individuals maturing in Septem- 
ber and October, one would expect the adults to be found in increasing 
numbers soon afterwards, but instead, all Loxoconcha disappeared. 
It  seems strange that such a large number of larvz would be produced 
only to die after reaching the last stages, so there must be some other 
explanation of the disappearance of the adults. The  most reasonable 
explanation is that migration of the late larval stages or young adults 



takes place and is followed by a wintering over in deeper waters where 
more even temperatures prevail. This also would explain the sudden 
appearance of adults in the spring without the appearance of larvz. 
The  solution of this question of possible migration and the discovery 
of the wintering place would make an interesting problem. 

Cy therura gi b ba is restricted to a slightly slhorter period during warm 
weather than is Loxoconcha impressa. This species was numerous in 
June, July and August in 1941, and a few specimens were found in 
May, September and October. The  peak of this species corresponds 
very closely to the highest water temperatures, although, as in the 
case of the other warn water species, the col-relation is not so close 
in 1940 as in 1941. Altlhough Loxoconcha impressa had not appeared 
in June 1942, Cytherura gibbn was present in May, a month earlier 
than in the previous year. Temperature is evidently not the only 
factor affecting these two species, otherwise changes in appearance 
during the two years would coincide more closely. Elofson (1941) 
places Cytherura gibba in the group found in temperatures up to 26- 
30" C. A comparison of figures 1 and 7 shows that Cytherura gib bn 
is found in this temperature range at Solomon's. 

In figure 12, where temperature is plotted against the number of 
Cytherz~ra gib ba, the majority of the points do not indicate as definite a 
trend as in the case of the preceding species, however, the graph shows 
that at lower temperatures the number of ostracodes is consistently at 
.the zero line, while at the highest temperatures, the number of speci- 
mens is very high. 

Cyprideis littoralis is also placed by Elofson in the 26-30" C. group. 
Tlhe occurrence of this species, except for the single specimen found 
in March, which may not be significant, is in May, June and July. 
Nemicy there  strandentia might be placed with these species confined 
to warm water, but since this species was found only in June and Sep- 
tember of 1941, it could be considered more properly as a late spring 
and early fall form. Re.cords showing its occurrencle during more than 
one year are needed. None of these species was as numerous in 1940 
as in 1941 and the consistently higher temperatures of 1941 may have 
been responsible for the greater incidence of these warm water species. 

While the two species just discussed are restricted to the warm 
months of the year, Cytheridea papillosa seems to appear mainly in the 
fall and early spring, occurring in greatest numbers in March when 



temperatures were from 3-5" 42. and in October when the temperature 
was 19-24' C. They also appeared in fewer numbers in April and 
September. In 1940, a few were found in October and December but 
Cytheridea papillosa did not appear in the spring of 1942, although 
plentiful the previous fall. This species is evidently not so eurythermic 
as 1,oxoconcha impressa which has a temperature tolerance of 2-26" C., 
or  Cytherura gibba with a tolerance of 0-30" C., since Elofson places it 
in the gi-oup with temperature limits of 18-22" C. However, the 
presence of this species at Solomon's in September of 1941 when the 
temperatures were between 24" and 25" C. indicates that the species 
may be a trifle more tolerant. 

Hn figure 13, where temperature is plotted against the number of 
Cytheridea papillosa, it is apparent that there is not much correlation 
as in tlhe case of the preceediizg species. The  points deviate from 
the zero line for numbers of ostracodes only i n  the middle temperature 
range. This graph indicates that thel-le is no very clear cut correlation 
between temperature and the seasonal distribution of Cytheriden 
papillosa. 

Cytheromorpha fuscata might be considered more or less a cold 
water species. Specimens were found during most of the year, with the 
exception of the summer of 1941, but were most numerous during the 
winter months, indicating a possible preference for cold water. This 
does not wholly agree with the findings of Elofson (1941) . He places 
this species in the group tolerating water temperatures from 0' to 
26-30" C. This temperature range coincides with that found at 
Solomon's but C y p ~ i d e i s  littoralis and Cytherzira gzbbn are found in 
this same group and these species occur in greatest numbers during 
the summer. Elofson states that Cytheromorpha fuscata has been 
found on the coasts of middle Europe and in the Mediterranean 
and that i t  is very eurythermic, which is in accordance with its distri- 
bution throughout most of the year. Furthermore, Elofson states 
that Cytheromorpha fuscatn may be limited to warmer parts of the 
year for reproduction. While there is nothing in the Solomon's data 
to indicate whether or not reproduction 'did take place during the 
summer months, still this species was most plentiful in the colder 
months. In addition to a comparison of figure 1 with figure 9, other 
evidence that Cytheromorpha fusrata is a cold water species is shown A 

in figure 14, where temperature is plotted against the numbers of this 
species. The  points are widely scattered when temperature readings 



are under 14" C. but above this temperature, the points are consistentIy 
near the zero line. There is no appxrent reason why Cytheromorpha 
fuscata is rather clearly a cold water species at Solomon's, whereas, 
according to the evidence given by Elofson, it would be expected to be 
a warm water species with more or less the same seascsilal distribution 
pattern observed in Cytherura gibbn and Cyprideis littoralis. 

Salinity. The salinity of the water at the end of the pier ranged from 
10.3 o/oo to 19.4 o/oo. Redeke (1933) draws thle limit between 
polyhaline water and sea water at 30 o/oo, so the water at Solomon's 
would be considered as brackish. Seasofial fluctuations are not so 
clearly defined as in the case of temperatures and some of the other 
factors. There is, however, an annual cycle that is influenced greatly 
by the spring run-off caused by melting of the winter ice and snow. 
Since most of the water in the upper half of the bay is contributed by 
the Susquehanna River, the precipitation of Pennsylvania and New 
York has more effect on upper bay salinities than local rainfall. The  
year 1941 was ~haract~erized in general by an abnormal decrease in rain- 
fall, resulting in increased values of chlorinity and density in all regions 
of the bay. General conditions resulted in an average of ovler three 
parts of salt per thousand more than the normal for the ~egion  (An- 
nual Report of the Chesapeake Biological Laboratory, 1942) . Figure 
6 shows that the effect o,f the-spring run-off is delayed. The  normal 
rapidly rising salinity in June and July was broken by above normal 
precipitation caused by a few heavy rains during tlhese months. The  
late summer and fa,ll drought again caused rising salinities, which 
levelled off considerably above normal at the end of the year. 

Elofson (1941) gives the following salinity ranges f0.r species which 
are found both at Solomons' and off the Swedish coast: 

10  o/oo and upwards-Cgtheridea papillosa 
Cytheridea punctillata 

5-7 o/080 and upwards-Loxoconcha impressa 
0 (2 )  to  10-15 (17) o/oo-Cyprideis littoralis 

Cytheromorpha fuscata 
Cy therxra  gibba 

A comparison of the ostracode species found at Solomon's with the 
salinity range of these species, shows that all except two species are 
found in the same salinity ranges as reported by Elofson. Since the 
lowest salt content observed at Solomon's was 10.3 o/oo, all the species 
were in water that was sufficiently salty. The  three species in the last 
group are designated by Elofson as true brackish water species. During 



1941 the salt content of the water at Solomon's rose above the amounts 
that these species were ~uppose~d to tolerate. Whether because of ex- 
cessive salinity or not, Gyprideis littoralis was not found during tlhe 
months when salinity was over 16 o/oo, but Cytherornorpha f uscata 
and Cytherura gibba were present when the salt content was as high 
as 19.8 o/oo, showing that these two species are more euryhaline than 
indicated by Elofson. While there is no question as to the identity 
of the species in question, it is easily possible that the American varieties 
may show differing tolerances from those possessed by European forms. 

Evidently salinity is not an important seasonal factor or the seasonal 
change in the salinity of the water at Solomon's is not great enough to 
clearly influence the seasonal distribution of many of the species found 
near the pifer. The only species showing any possibility of a correlation 
are Leptocythere macnllnna, Hernicythere trui t t i ,  and Cytheridea 
papillosa. A comparison of figures 6 and 10 shows that Leptocythere 
macallana was not found during 1940 or until &lay of 1941 when the 
salinity was low, but was found throughout the following months when 
the salt content of the water was increasing; this species was, however, 
absent in October and November when salinity readings were at their 
highest. In December, the species reappeared in greater numbers than 
before, although the salinity was still as high as in the previous two 
months. They were still numerous in February and March when the 
salt con tent had diminished. Except for the disappearance during 
October and November, there is little correlation between salinity 
and the seasonal occurrence of Leptocythere macallnna. This is fur- 
ther shown in figure 16. 

Figurles 6 and 10 show the correlation between the abundance of 
Hemicythere trui t t i  and salinity; the greatest numbers of individuals 
occurred during the winter of 1941 when salinity was high. In Janu- 
ary of that year, however, when salinity averaged 19 o/oo, only one 
specimen was found, while in February, when salinity averaged 18.4 
o/oo, thirty individuals were found, thus indicating that if 'salinity is a 
factor in seasonal distribution of this species, it is not the controlling 
one. The correlation during the remainder of the two year period 
was just as general and inconclusive. Figure 17 shows that when 
salinity readings and occurrence are plotted, the points do not fall on 
a line. 

The correlation between the salinity fluctuation and the appearanc'e 
of Cytheridea papillosa, is a little clearer than in the case of the two 



previous species. The  average salinity readings for February and 
March of 1941 were almost identical, but Cy theriden papillosa did not 
appear until March and then in numbers which were not equalled 
during the two-year period. Another discrepancy occulu-ed in October 
1941, when salinity was at very nearly its highest point. At this time a 
high peak was reached in the numbers of Cytheriden papillosa but 
instead of maintaining this level for the ncxt two months, they sud- 
denly disappeared c'ornpletely and were not seen again; the salinity re- 
mained high for the same period. Certainly the high salt content could 
not have caused the disappearance of this species, since Elofson rcports 
that Cytlzeriden papilkosa has been found in water having 10 o/oo and 
upwards and the high salinities of 1941 (19.4 o/oo) would be well 
within its range. 

Density. Since density is affected by both temperature and salinity, 
the seasonal distribution of density, as shown in figure 3, is midway 
between the salinity curve and a mirror image of the temperature 
curve. T h e  maximum density was reached when the water was around 
4" C., as would be expected. The  drought of 1941 resulted in high 
density as well as high salinity readings. 

Loxoconcha impressa and Cytherura gz'bba show fairly close correla- 
tion with density in their seasonal distributions. However, since den- 
sity is so greatly influenced by temperature it is difficult to determine 
which of these facto~s is the controlling agent. Cyiheromo.rpha fuscntn 
also shows correlation with density and temperature. (Calmpare fig- 
ures 3 and 11 ,  12 and 14) . In figure 15, where distribution ol Cy- 
tharonzorpha f uscata is plotted against density, the relationship is 
obvious. If, on the other hand, one 'compares figures 14 and 15, it is 
apparent that there is more correlation with temperatures than with 
density in the seasonal distribution of this species. 

Cytheriden pafiillosn indicates some correlation with density in the 
fall and winter of 1940-41. At this time, some individuals were found 
in October, December and March, months in which the density was 
fairly high. However, the sudmden disappearance of this species after 
October 1942 is not correlated with any marked change in density 
or with any other ecological change of which records were made. 



SUMMARY AND CONCLUSIONS 

Abundance.  Loxoconcha irnp~essa was by far the most abundant 
os tracode. 

Distribution: Hemicythere truit t i  was present during the greatest 
part of the year. 

Restriction to Depth  and Habitat. Cyprideis littoralis was most 
marked in regard to restriction to depth of water and, while occurring 
in significant numbers, was never found outside the mid-pier region 
where there were abundant weeds. 

Other forms which were more or less restricted to certain zones were: 

Cythere sclerochilus 
Predominantly in shallow water - 

Nemicythere truitti 

Exclusively among aqua tic plants - Cyprideis lit toralis 

P'redominantly among weeds and in Cytheromorpha fuscata 
deeper water (end of pier) - Loxoconcha impressa 

Exclusively at the deep end of pier - Sarsocythere patuxiensis 

Seasonal Restriction. Five of the species occurring in significant 
numbers showed restriction to seasons. 

Summer and Fall - Loxoconcha impressa 

Cytherura gibbn 

Fall and Spring - Cy theridea papillosa 

Winter and Spring - Cytheromorpha fuscatlx 

Influence of Ecological Factors on  Senso?zal Distribution. Three 
species showed clear cut influence of factors; Cytheromorpha fuscata, 
Loxoconcha impressa and Gytherura gib ba. Three others showed 
doubtful effect of ecological factors; Cytheridea papillosa, Leptocythere 
macallana and Memicythere truitti.  

1. Loxoconcha irnpressa and Cytlzerura gibba (and possibly Cypri- 
deis littoralis) were found to follow temperature variations rather 
closely and density variations in reverse to a lesser degree. 

2. Cytheromorpha f zlscata roughly follows the temperature curve in 
reverse and follows the density curve but with a lesser degree of correla- 
tion. 



3. None of these species shows decided relation to Auctuations in 
salinity. 

4. Of the other species showing doubtful correlation, Cytheridea 
papillosa was associated with spring and fall temperatures and to a 
small extent with high salinity conditions. 

5 .  Leptocythere macallana and Hernicytlzere truitti fluctuate with 
salinity changes to a certain degree, but the correlation is very slight. 

Ecological Factors Influencing Seasonal Distribution. The four 
main factors influencing seasonal distribution at Solomons were: 

1. Temper'ature (and Oxygen) seem to be the most important. 

2. Density shows close correlation with a few species but this may 
be due directly to temperature. 

3. Salinity does not show very clear cut influence at Solomons. 

4. Hydrogen ion concentration and transparency apparently have 
no effect on seasoaal distribution of any of the species. 

No explanation can be found in the data for the seasonal fluctuations 
of Cytheridea punctillata, Cythere triangularis and Cyprideis littoralis. 
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Fig. 1.-Cyprideis littoralis, (Brady), right valve, male. Fig. 2.-Cy- 
therideu punctillata, Brady, left valve, female. Fig. 3.-Cytheridea papillosa, 
Bosquet, lefit valve, female. Figs. 4-11.-Cythere scleroclzilus, n. sp; 4, left 
valve, male; 5, right valve, female; 6, first antenna, female; 7, second an- 
tenna, female; 8, mandible, female; 9, palp of maxilla, female; 10, third 
thoracic leg, female; 11, thoracic legs, male. Fig. 12.-Leptocythere rnacal- 
lana, (Brady and Robertson). 





Fig. 13.-Cythero7norpha fuscata, (Brady) , left valve, femlale. Figs. 14- 
18.-Hemicytlzere trztitti, n. sp: 14, right valve, female; 15, second antenna, 
femaIe; 16, first ankegna, femaIe; 17, paIp, female; 18, thoracic legs, female. 
Figs. 19-23.-Hernicythere strandentia, n. sp:  19, right vjaIve, female; 
20, palp of maxilla, female; 21, thoracic legs; 22, second antenna; 23, palp 
and base of mandible, female. 





Fig. 24.-Cgtherura gibba, (0. F .  Miiller), right valJe, female. Fig. 25.- 
Lozoconcha irnpressa, (Baird), right valve, female. Figs. 26-29.-Sarso- 
cuthere patuxiensis, n. gen., n. sp: 26, left valve, male; 27, first antenna 
male; 28, second antenna, male; 29 thoracic legs, male. Figs. 30-31.- 
Cyprideis beaveni, n. sp. : 30, copulatory appendage, male; 31, first antenna 
male. 





Figs. 32, 34, 39-44.-Cyprideis beaveni, n. sp:  32, first leg, female; 34, first 
leg, male; 39, second leg, female; 40, mandible and palp, female; 41, left 
valve, female; 42, right valve, m'ale; 43, third leg, female; 44, second an- 
tenna, female. Figs. 33, 35-38.-Cythe7-e triangularis, n. sp: 33, right valve, 
female; 35, second 'antenna, female; 36, maxilla, female; 37, thoracic legs, 
female, 38, palp of mandible, female. 
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