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INTRODUCTION 

Reported herein are the results of an investigation of 

the entocytherine ostracod fauna of the James and York River 

basins. The Entocytheridae (Hoff, 1942) constitute a family 

of commensal ostracods associated with amphipods, isopods, 

freshwater crayfishes and crabs. Members of the family 

characteristically possess, among other distinctive features, 

slightly unequal, elliptical shells that are compressed 

laterally; eyes, if present, fused; antennules composed of 

six or seven podomeres; antennae consisting of four podomeres 

and terminating in two or three claws; well developed 

mandibles with two-jointed palps; and three similar pairs of 

ambulatory appendages, each supporting a distal dentate 

curved claw (Figure la). Only the nominate subfamily is 

represented in the James and York River basins where the only 

known hosts are freshwater crayfishes. Seventeen species, 

representing eight genera, were found in the James, and nine 

of them were collected in the York River drainage. 

Following a brief description of the two basins, the 

collecting methods utilized during the study and the 

preparation of the specimens for examination are described. 

A summary of previous reports of entocytherids in the James

York systems is presented, and an evaluation of the charac

teristics utilized in identifications introduces a key to 

the ostracods that were found during the course of the study. 

1 
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In the Annotated List, complete bibliographic citations for 

each species are followed by a diagnosis, its range, distri

bution within the area, a list of hosts and another of its 

entocytherid associates. Illustrations of diagnostic 

features of each species are also provided. When it is 

deemed appropriate, brief remarks are added. Concluding the 

report are a discussion of the fauna and bibliographic 

references to the literature cited. 

The River Basins.-- The watershed of the James River 

consists of 10,060 square miles, all of which except 80 are 

in the state of Virginia. "The main stream is 340 miles in 

length and descends a total vertical distance of 988 feet to 

sea level at Richmond" (Nelson, 1950). 

The headwaters of the James River arise in the mountains 

of Highland County at the western edge of the Valley and 

Ridge Province in the northwestern part of Virginia and its 

southern tributaries include creeks of Craig County, 

Virginia, and Monroe County, West Virginia. These streams 

are located in mountains composed of sedimentary rocks that 

extend as ridges of folded sandstone and shale in a northeast 

to southwest direction to a height of approximately 4500 

feet. The Great Valley is characterized by lower ridges of 

sedimentary rocks separated by valleys with floors of soluble 

limestone from which many streams emerge that flow into the 

James River. To the east, the Blue Ridge, consisting 

primarily of granitic igneous rock, is traversed by the James 
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River in a narrow gorge from which the River emerges on the 

lower, gently rolling Piedmont. At Richmond, the hard, 

resistant granitic rock is quickly supplanted by the soft and 

easily eroded sedimentary rock and unconsolidated sediments 

of the Coastal Plain. The topography eastward is quite flat 

and the river is much wider as it joins the waters of the 

Chesapeake Bay (Stow, 1950). 

The York River arises on the upper Piedmont in Louisa 

and Orange Counties and, as it crosses southeastward, it 

courses through'an area not unlike that in the James River 

basin. The confluence of the Mattaponi and Pamunkey Rivers 

gives rise to the York River at West Point, Virginia, in the 

Coastal Plain. Its watershed drains 2,661 square miles 

(Anon., 1970). 

Material Studied.-- The specimens on which this study is 

based were derived from two sources, field collections made 

during the course of the investigation and others housed in 

the National Museum of Natural History, Smithsonian Insti

tution. Many of the specimens borrowed from the latter were 

gleaned from the crayfish hosts and were prepared for study 

as outlined below. 

Most of my field work was conducted in the Coastal Plain, 

and, whereas the majority of the locality records cited for 

other physiographic provinces are based on material obtained 

by others, several excursions were made into the Piedmont 

and ~ountainous regions to gain first-hand knowledge of the 
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habitats in which the ostracods and their hosts occur. 

Approximately 3,000 specimens were examined from 120 

localities in the James River system and 41 in the York River 

basin. Only the numbers of males, however, are included in 

the "Specimens Examined" cited in the Annotated List. 

Methods of Collection.-- In order to obtain entocytherine 

ostracods, one must collect the crayfish hosts harboring them, 

and therefore the methods utilized are largely determined by 

the habits and habitat of the crayfishes. For most stream 

dwelling crayfishes, a seine is invaluable and requires less 

effort in obtaining specimens than alternative aids or by 

catching them with bare hands. The seine is placed immedi

ately down-stream from the area to be searched. If the 

stream is muddy and laden with debris, the undercut banks and 

piles of debris are vigorously aggitated, forcing the cray

fishes to move down-stream and into the seine. If the stream 

is rocky and swiftly flowing, the rocks may be turned by hand 

or the crayfishes caused to abandon cover by rocking smaller 

boulders back and forth. 

Frequently in lentic habitats, a dipnet is preferable to 

a seine because of the difficulty in using the latter in 

dense mats of aquatic vegetation and tree litter; such 

difficulties are often augmented by discarded wire and other 

metalic objects. Fewer crayfishes are captured with the 

dipnet, however, and where it is possible to make seine hauls 

in non-flowing waters, the seine has proved to be far more 



5 

effective in obtaining larger numbers of individuals. 

To obtain burrowing crayfishes, the method of capture 

depends upon the response of the occupant to an invasion of 

its burrow. If a mound of earth has been deposited over the 

entrance, it should be carefully removed without allowing 

material to fall into the hole. The opening is then widened 

with the use of a trowel or spade and excavated until the 

surface of the water in the burrow is exposed. If the water 

table is too deep, or if the ground is hard, capturing the 

crayfish may be facilitated by pouring water into the burrow 

until the level reaches the enlarged opening. The water 

should then be thoroughly roiled and left undisturbed for a 

few minutes. Individuals of some species will move to the 

entrance and their presence near the surface becomes apparent 

when the antennae are seen whipping across the under side of 

the surface film. A quick thrust of ones hand into the 

burrow, pinning the crayfish to the side of the tunnel, 

assures an easy capture. If the antennae of the crayfish 

have not appeared at the surface after a few minutes, then 

the burrow may have to be dissected, following carefully each 

of the branches to its terminus. This is an arduous and 

frequently unproductive undertaking. Far less effort is 

expended if one searches for the burrowing species after dark 

with the aid of a headlight. At that time the occupants are 

often at the mouths of burrows, particularly on warm nights 

following a rain. 
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In specimens which I obtained, an effort was made to 

separate the various host species prior to their preservation 

so that the ostracods could be correlated with the hosts on 

which they occurred. In collections obtained from the 

Smithsonian Institution, frequently two or more crayfish 

species from the same locality were present together and 

consequently, it is not known which ostracods were associated 

with which crayfish. Some of the questionable associations 

cited below and in Table 3 are based on such collections. 

In the Annotated List of Species, the diagnosis 

presented is usually a revision of the original one. Also, 

some information included in the original descriptions, such 

as shell shape, distribution of setae, and presence or 

absence of eyes, are of no value in diagnosing the species 

of the James-York basins, and has been omitted. 

Preservation and Preparation of Specimens for Study.-

After capture, the crayfishes were sorted and each species 

placed in a container of 70 percent ethyl alcohol or 10 

percent solution of formalin where most of the ostracods fell 

from the host and settled to the bottom of the container. 

In the laboratory, the preservative and sediments were poured 

through a series of sieves, the ostracods being trapped in 

that with a mesh of 0.105 mm. The specimens were then trans

ferred, by washing with water, to a petri dish. At this time, 

the crayfishes were removed from the container and the 

setiferous areas were subjected to a stream of water from a 
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pliable plastic (squeeze) bottle in order to dislodge those 

ostracods that were trapped among the setal mats. These 

ostracods were added to those already in the petri dish, and 

with the aid of a fine pipette and stereoscopic microscope, 

the ostracods were sorted from the debris and moved to a 

small stender dish containing 70 percent ethyl alcohol. 

Dehydration was accomplished in two changes of glacial acetic 

acid, for one or two minutes each, and the specimens were 

cleared in methyl salicylate and mounted in balsam. 

Field Notes and Records.-- A field notebook containing 

pertinent records of the localities from which specimens were 

collected has been maintained. Included for each collection 

were the name of the stream or pond, the distance from an 

urban community or from intersections of major highways, the 

drainage system, the width and depth of the body of water, 

the nature of the substrate, turbidity, rate of flow, 

weather, the aquatic vegetation, the nearby terrestrial 

vegetation, the names of the collectors, and date. The 

identifications of the ostracods and their crayfish hosts 

were recorded on the data sheets after the specimens had been 

examined in the laboratory. 

In addition to these data sheets, a slide catalogue was 

prepared in which most of the field data were transcribed. 

Access to all specimens of each species was made possible by 

keeping a card file arranged alphabetically by genera and 

species. In it were recorded the slide numbers, the collec-
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tion (field) number, the data, hosts, drainage system, 

county, and state. 

Previous Studies of the Entocytherids of the James and 

York River Basins.-- Of the thirteen contributions to our 

knowledge of the entocytherid fauna of Virginia (Hart, 1962; 

Hart and Hart, 1969, 1971; Hobbs, 1955, 1966, 1967; Hobbs, 

Holt, and Walton, 1967; Hobbs and Walton, 1962, 1963b, 1966, 

1970; and Walton and Hobbs, 1971), only four contain refer

ences to the James River basin, and no entocythererid has 

been reported from the York watershed. 

The earliest published record of these epizootic 

ostracods from the James drainage system was that of Hobbs 

and Walton (1963b) in which they described Donnaldsoncythere 

ardis from Little Oregon Creek near Maggie, Craig County, 

Virginia. Dacty10cythere jeanae and Ornithocythere waltonae 

were described from Princess Anne County by Hobbs (1967). 

Later the same year, Hobbs et a1. (1967) in treating the 

entocytherids of the Mountain Lake Region, recorded locali

ties for the following in the headwaters of the James: 

Ascetocythere asceta, Donnaldsoncythere ardis, On. ileata, 

Dn. scalis, Dactylocythere suteri, Entocythere internotalus 

and Phymocythere phyma. A key for the identification of the 

species of the Region was also included as were observations 

on habitats, population sizes, and food habits. For each 

species, a species bibliography and diagnosis were presented, 

and the range, specimens examined, host, and associates were 
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added. The only other contribution is that of Hart and Hart 

(1971) in which Dacty10cythere banana is described from 

Highland County. 



ECOLOGICAL NOTES 

With one exception, the association of Uncinocythere 

zaruri Hobbs (1971) with a freshwater crab of the genus 

Pseudothelphusa in Mexico (Hobbs and Villalobos, 1958), 

entocytherine ostracods are restricted to crayfishes. 

Although ostracods appear to be far more abundant elsewhere 

on the exoskeleton of crayfishes, Marshall (1903) described 

Entocythere carnbaria from the gill chamber. Rioja (1940) 

reported that E. heterodonta (=Anky10cythere heterodonta) 

was found clinging to the setae of the outer surface and was 

only rarely found in the branchial chamber. 

In the infestations studied by Walton and Hobbs (1971), 

the ostracods were found in greatest numbers on the abdomen 

and gnathal areas of the crayfish. When two species were on 

a single host, one population dominated the gnathal region 

while the other was concentrated on the abdomen. Hobbs et 

ale (1967:7) indicated that ostracods were not found on 

exposed surfaces of the crayfish but congregate in areas 

where setae are present "to which they may cling or in 

grooves which lend support." 

Marshall (1903) believed that E. cambaria fed on the 

blood flowing through the branchiae of the crayfish; in 

contrast, Rioja (1941) reported observations of the feeding 

process in E. heterodonta Rioja (1940) (= Ankylocythere 

heterodonta) in which the apical claws of the feet and 

antennae were used to move detritus to the mouth. According 

10 
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to Hobbs et ale (1967), the mandibles and maxillae are in 

constant motion receiving particles from the second antenna. 

Entrapped particles are removed from the setae of the host 

by the terminal claws of the la-L 1:€.r appendage. Fecal pellets 

were observed to contain portio~s of diatoms, "small rods 

(presumably bacilli), and what are believed to be spore cases. 

Furthermore, we have not observed a single ostracod among the 

gill filaments, where, were they parasitic, they would most 

likely occur" (Hobbs et al., 1967: 15). 

Although the entocytherids do not exhibit host speci-

ficity as do many parasitic organisms, some are largely 

confined to a single crayfish species. For example, Dactylo

cythere jeanae, Okriocythere cheia, and Ornithocythere 

waltonae are found almost exclusively on the burrowing cray-

fish Cambarus d. diogenes Girard (1852), and Ascetocythere 

asceta, and Dt. chalaza on the burrowing C. carolinus 

(Erichson, 1846) [= C. dubius]. Correspondingly, in the area 

under investigation, Ankylocythcre telmoecea is found 

only on the crayfish Procambaru3 acutus acutus (Girard, 

1852), an inhabitant of swampy areas and temporary lentic 

habitats. Cambarus acuminatus (Faxon, 1884), which is 

largely restricted to moderately to swiftly flowing 

streams, is infested with Dactylocythere suteri. In 

contrast, Donnaldsoncythere hiwasseensis occurs on four 

crayfishes in the James and York River basins and on many 

others elsewhere in its range. Host-commensal ties seem to 
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be much stronger among the species occurring primarily in 

burrows than in those inhabiting open bodies of water. 

Hobbs et ale (1967) reported that Ascetocythere asceta 

and Dacty10cythere chalaza were confined to Cambarus caro

linus (=C. dubius) in the Mountain Lake Region. According 

to Hobbs III (1968) the genus Ornithocythere may exhibit 

host specificity for Cambarus d. diogenes. 



LIFE HISTORY 

The only study primarily concerned with the life history 

of an entocytherine ostracod that has been undertaken was 

that of Rioja (1940) on Ankylocythere heterodonta. According 

to him, five instars occur prior to this ostracod's reaching 

the adult stage. The first of these five juvenile stadia is 

characterized by the presence of an antennule with five 

segments, an antenna of three segments and two apical claws, 

a single pair of larval feet, and a pair of posteroventral 

setae on the shell. In the second instar, a second pair of 

larval feet is present, and the third instar is devoid of 

larval feet but has a single pair of subadult legs and the 

antennule is composed of six segments. The addition of a 

second pair of subadult legs is indicative of the fourth 

instar. The penultimate, or fifth, instar is typified by the 

loss of the posteroventral setae on the shell and the 

addition of a third pair of legs; in the male, paired rudi

ments of the copulatory complex appear in the posterior 

portion of the body; in the "biunguis female" (penultimate 

instar) there are only two apical claws on the antenna, the 

penultimate podomere of which is undivided, and it is in this 

instar that copulation occurs with males of the ultimate 

instar. The adult females (ultimate instar), designated as a 

"triunguis female," possesses three apical claws on the 

antenna, the penultimate segment of the antenna of the 

13 
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biunguis female becomes divided, and a distinct genital 

apparatus is usually discernable. The adult males exhibit 

a conspicuous copulatory apparatus that is described in 

detail on page 15. 

Following cop~lation, the biunguis female molts to the 

ultimate, triunguis stage at which time oocytes begin to 

enlarge and the eggs are deposited on setae in several body 

regions of the host (Young, 1971; Walton and Hobbs, 1971). 

According to Young, the incubation period of the eggs of 

Ankylocythere sinuosa (Rioja, 1942) is eight to ten days at 

20 to 22 C. He further indicated that egg deposition is 

strongly influenced by the molt cycle as well as the size of 

the host. Unfortunately, there are no data on the duration 

of any of the juvenile stadia or on the life span of any 

entocytherid ostracod. 

A summary of all previous contributions to our knowledge 

of the life history of members of the family Entocytheridae 

was presented by Hobbs (1971). Only the studies of Young 

(1971) and Walton and Hobbs (1971) have added additional 

information. No data are available on the life history of 

the ostracods frequenting the James and York River basins 

except for a few notes on Ascetocythere asceta, Dactylo

cythere chalaza, Donnaldsoncythere hiwasseensis and 

Phymocythere phyma which were included in a study of their 

distribution on the host crayfishes by Walton and Hobbs 

(1971) • 



CHARACTERS USED IN THE IDENTIFICATION 

OF ENTOCYTHERIDS 

In identifying most entocytherid ostracods, one must 

rely ultimately on the structure of the copulatory complex 

of the male (Figure lb). This complex consists of paired 

members, each of which is composed of a comparatively massive 

peniferum that rotates 180 degrees; a clasping apparatus 

that may be only curved, C-, or L-shaped; a short, straight 

dorsal finger; and a long, usually curved, ventral finger. 

Typical of some genera is the presence of a finger guard that, 

as its name suggests, is situated near the base of the dorsal 

and ventral fingers. 

Inasmuch as each member of the copulatory complex 

rotates through an arc of 180 degrees, a standard position 

for descriptive purposes had to be adopted: all descriptions 

are arbitrarily based on the complex as it is held during 

copulation, that is, with the clasping appratus and the two 

fingers situated anterior to the peniferum. 

Within the peniferum is the penis which consists of 

spermatic and prostatic elements. The former is continuous 

with the vas deferens which, near the anterior surface and 

near the midlength of the peniferum, forms the spermatic 

loop. Extending posterodorsally from the base of the penis 

in some entocytherids is the accessory groove, and whether or 

not it reaches the level of the spermatic loop or surpasses 

15 



16 

it constitutes an important feature in the recognition of 

members of the genus Dactylocythere. The ventral portion of 

the peniferum may terminate in relatively simple projections. 

Some curve anteriorly and taper to a point distally as in the 

genus Dactylocythere; others bear a rounded lobe distally as 

in the genus Okriocytherei or possess an anterodorsally 

directed beaklike extension characteristic of the genus 

Ornithocythere. In contrast, the peniferum of other species 

bear several subventral elements including a clublike lobe, 

a small acute, anterior projection, and a curved shelflike 

element, all found in some members of the genus Ascetocythere. 

The clasping apparatus if C- or L-shaped may be somewhat 

clearly divided into a vertical ramus and a horizontal ramus. 

The horizontal ramus may possess projections on the internal 

or external border or both: in members of the genus 

Ankylocythere, the external border bears a talon that may 

extend a short distance or may reach almost to the distal 

end of the ramus. 

Some extralimital species, however, may be recognized 

using non-secondary sexual structures such as the shape of 

the shell. The shell of some species resemble that of 

Daphnia; other shells are egg-shaped, oval or almost oblong. 

Some triunguis female entocytherids (see below) possess 

a genital apparatus that enables generic determinations, and 

some of them have unique female genitalia. Most of the 

females of the genus Dactylocythere possess a J-shaped rod 
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and amiculum while the females of the genera Ankylocythere 

and Donnaldsoncythere have a short simple tubule projecting 

ventrally from the posterodorsal region of the body; in the 

females of the latter genus the tubule is always highly 

sclerotized. 

In the genus Entocythere, the triunguis females are 

readily distingushed from all other females by the possession 

of an accessory pectinate lobe at the base of the terminal 

claws of the second antenna. In addition, in most members of 

the genus the distal tooth of the mandible of both males and 

females is not pectinate as is typical of the members of all 

other genera. 

On the basis of our present knowledge, even generic 

determinations of isolated female entocytherids usually are 

not possible and specific identifications of females of 

most species can only be determined by associating them with 

males. 



KEY TO THE SPECIES OF MALE ENTOCYTHERIDS 

OF THE JAMES AND YORK RIVER BASINS 

1 Copulatory complex with finger guard ••••••••••••••... 2 

11 Copulatory complex without finger guard .•.••.•.•..... 7 

2 Peniferum with ventral portion bulbous; 

accessory groove absent ••••.•••..... Phymocythere phyma 

2' Peniferum never with ventral portion bulbous; 

accessory groove present ••••••.••• Dactylocythere .•. 3 

3 Clasping apparatus with conspicuous thickening 

at junction of horizontal and vertical 

rami ••••••••••••••••••.•••••••.• Dactylocythere chalaza 

3' Clasping apparatus without apparent thickening 

at junction of horizontal and vertical rami ••.....••• 4 

4 Peniferum truncate ventrally; accessory groove 

extending dorsal to level of spermatic 

loop •.•...•.•...•••••••••••..••. Dactylocythere falcata 

41 Peniferum never truncate ventrally; accessory 

groove never extending dorsal to level of 

spermatic loop ••••••••••• o............................ 5 

5 Anteroventral extremity of peniferum acute; 

accessory groove reduced, never reaching 

level of spermatic loop •••..•••.. Dactylocythere banana 

5' Anteroventral extremity of peniferum rounded; 

accessory groove reaching level of spermatic loop •••• 6 

18 
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6 Internal border of clasping apparatus bearing 

one tooth and 2 or 3 serrations; apex with 3 

denticles ••••••••••••••••••••.••. Dactylocythere suteri 

6' Internal border of clasping apparatus bearing 

one tooth but lacking serrations; apex with 2 

denticles ••••.•.••...•.•..••••••• Dactylocythere jeanae 

7 Ventral portion of peniferum with delicate 

anterior lobe and conspicuous ventral 

expansion consisting of shelflike projection 

and tapering prominence ••••••••••• Ascetocythere asceta 

7 1 Ventral portion of peniferum with or without 

cephaloventral expansions; if present, 

expansion beaklike or lobate, never shelf-

like or taping •••..••••••••••.••••••••••.••.•••.•.... 8 

8 Clasping apparatus clearly divisible into 

horizontal and vertical rami •••••••..•.•••••.•.•.••.. 9 

8 1 Clasping apparatus not clearly divisible 

into horizontal and vertical rami 

.......••.••...••••••••••.•.•• Donnaldsoncythere ••• 15 

9 Clasping apparatus with external border 

of horizontal ramus bearing free or adnate 

talon •••••••..••••••••..•••••••••• Ankylocythere ••• 10 

9' Clasping apparatus with external border of 

horizontal ramus entire or with 3 or more 

serrations ••..••••••••••.•.••••.•••••.•••••••..•.••• 12 
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10 Talon adnate •••.••••••.•••...•. Ankylocythere te1moecea 

10' Talon free .•••••••.••••••••••.•...•••..•.••..•• ~ .... 11 

11 Talon more than half length of 

horizontal ramus •••••••.•••••••.•• Ankylocythere ancyla 

II' Talon less than half length of 

horizontal ramus •••.••••.••••• Ankylocythere tiphophila 

12 Peniferum with anteroventral beaklike 

projection ••••..••••••••••••.•. Ornithocythere waltonae 

12' Peniferum truncate ventrally or with 

rounded anteroventral lobe ••.•.••.••.•.••••••••.•••• 13 

13 Clasping apparatus with external border 

of horizontal ramus emarginate and less than 

half as long as vertical ramus •••••• Okriocythere cheia 

13' Clasping apparatus with external border 

of horizontal ramus entire and more than 

half as long as vertical ramus •••••• Entocythere ••. 14 

14 Clasping apparatus bearing mesial cuplike 

projection at junction of rami 

••.•.••.•••.•.•••••••••••••••• Entocythere internotalus 

14' Clasping apparatus lacking mesial cuplike 

projection at junction of rami •.••.•. Entocythere sp. A 

15 Peniferum with anterior lobe 

truncate •••••..••••••••••••• Donnaldsoncythere truncata 

IS' Peniferum with anteroventral lobe 

rounded or acute.................................... 16 
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16 Peniferum with anteroventral lobe 

rounded .•.••..••••••••.• Donnaldsoncythere hiwasseensis 

16 1 Peniferum with anteroventral lobe 

acute ••....•..••••••••••••.•... Donna1dsoncythere ardis 



KEY TO THE GENERA OF ENTOCYTHERID TRIUNGUIS 

FEMALES OF THE JAMES AND YORK RIVER BASINS 

1 Accessory pectinate lobe at base of 

terminal claws of the second antenna; 

distal tooth of mandible nonpectinate •.•••• Entocythere 

l' No accessory pectinate lobe at base of 

terminal claws of the second antenna; 

distal tooth of mandible pectinate ••••••••••••••••••• 2 

2 Amiculum present ••••••••••••••••••.•.••• Dactylocythere 

2' Amiculum absent .•••••••••••.•••••.•••••••.•••.•••.••. 3 

3 Genital complex with campanula; tubule 

and tubercle lacking •.•••••....•.•...•.. Ornithocythere 

3' Genital complex lacking campanula; 

tubule or tubercle present ••..••.•••...•.•••.•.•..••. 4 

4 Genital complex tuberculiform; postero-

dorsally directed tubercle ..••.•...•••..• Ascetocythere 

4' Genital complex tubuliform; postero-

dorsally directed tubercle absent •••••.••••••.••••••• 5 

5 Genital tubule with one or two basal 

splnes •........•••.•.•.•••••.••...•.•••.•• Okriocythere 

51 Genital tubule devoid of spines •...•...•.........•... 6 

6 Genital tubule short, tapering apically, 

and heavily sclerotized •••••••••••... Donnaldsoncythere 

22 
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6' Genital tubule elongate with almost 

uniform diameter and very weakly sclerotized •••.•.•.• 7 

7 Length of genital tubule approximately 

twice its diameter at midlength .••••.•.... Phymocythere 

7 1 Length of genital tubule at least 

four times its diameter at midlength ..... Ankylocythere 



ANNOTATED LIST OF SPECIES 

Genus Anky10cythere Hart, 1962 

Anky10cythere ancy1a Crawford 

(Figure 2a) 

Anky10cythere ancy1a Crawford, 1965: 148 - 149, 152 - 153, 

figs. 1 - 3, 6 - 7.-- Hobbs, 1966: 70, 74, fig. 13.-

Hobbs, Holt, and Walton, 1967: 7, 18, 20, 25, 33 - 35, 

41, 43, 45, 49, 54 - 55, 61, 63, 69, 72 - 73, fig. 7g.-

Hobbs and Perkins, 1967: 146.-- Ferguson, 1968: 501.-

Hart and Hart, 1971: Ill. 

Type-1oca1ity.-- nFrom a burrowing crayfish related to 

Cambarus 1atimanus (Le Conte, 1855) [=C. catagius Hobbs and 

Perkins, 1967] Greensboro, Guilford County, North Carolina tl 

(Crawford, 1965: 149). 

Diagnosis.-- Copulatory complex with peniferum possess

ing anteroventral projection; clasping apparatus L-shaped 

with distinct horizontal and vertical rami, former bearing 

talon approximately half as long as, and projecting distally 

subparallel to, horizontal ramus; internal border of hori

zontal ramus with tooth situated midway between junction 

with vertical ramus and apex bearing two denticlesj male 

shell height: 0.24 rom (0.22 - 0.27 rom), male shell length: 

0.41 rom (0.38 - 0.44 rom); female shell height: 0.25 rom 

(0.22 - 0.27 rom), female shell length: 0.42 rom (0.39 - 0.44 rom). 

24 
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Range.-- Known from the Santee River basin in South 

Carolina to the York River drainage system in Virginia. 

James-York Records.-- Ranges from the upper Coastal 

Plain to the Alleghany Mountains. Most common in the 

Piedmont province. 

Specimens Examined.-- Approximately 380 males from 40 

localities. 

James-York Hosts.-- Procambarus a. acutus (Girard, 

1852), Cambarus acuminatus, c. 10ngulus Girard (1852) and 

Ca ~. bartonii (Fabricius, 1798). 

Entocytherid Associates.-- Frequently found with 

Dactylocythere suteri and Donna1dsoncythere hiwasseensis and 

infrequently with Anky10cythere telmoecea, On. ardis, Dt. 

jeanae, Entocythere internota1us, Okriocythere cheia and 

Ornithocythere wa1tonae. 

Remarks.-- One of the most frequently found entocytherids. 

Ankylocythere te1moecea (Crawford) 

(Figure 2b) 

Entocythere telmoecea Crawford, 1959: 150 - 151, 167 - 173, 

177, 180 - 181, 183, 187, figs. 24 - 30; 1961: 237.-

Hart, 1962: 123, 128. 

Ankylocythere telmoecea.-- Hart, 1962: 128.-- Hobbs and Walton, 

1963a: 459.-- Hobbs, 1966: 68, 73, fig. 9.-- Hobbs, 

Holt, and Walton, 1967: 77.-- Ferguson, 1968: 501.--

Hart and Hart, 1971: 106, Ill. 
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Type-locality.-- "Gill's Creek on S. C. Route 48, 2.7 

miles south-southeast of the University of South Carolina 

stadium, Richland County, South Carolina ll (Crawford, 1959: 

171). Host: Procambarus troglodytes (Le Conte; 1856). 

Diagnosis.-- Copulatory complex with pointed peniferumi 

clasping apparatus L-shaped bearing one or two prominent 

teeth on internal border of horizontal ramus, external 

border with low, broad hump (adnate talon) with two or more 

grooves extending across mesial surface, often reaching 

internal border, apex with two denticles; male shell height: 

0.20 rom (0.19 - 0.22 rom), male shell length: 0.39 rom (0.38 -

0.40 rom); female shell height: 0.27 rom (0.25 - 0.29 rom), 

female shell length: 0.44 rom (0.43 - 0.46 rom). 

Range.-- From the Congaree River basin in South Carolina 

northward to the York River system in Virginia. 

James-York Records.-- Restricted to the Coastal Plain. 

Specimens Examined.-- Fifty-three males from 8 localities. 

James-York Host.-- Procambarus acutus acutus. 

Entocytherid Associates.-- Found with Ankylocythere 

ancyla, once with Entocythere internotalus and questionably 

with Dactylocythere suteri, Donnaldsoncythere hiwasseensis 

and Ornithocythere waltonae. 

Ankylocythere tiphophila (Crawford) 

(Figures 2c, 6k) 

Entocythere tiphophila Crawford, 1959: 150 - 151, 173 - 178, 
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180 - 181, 183, 188, figs. 31 - 37.-- Hart, 1962: 

123, 128. 

Anky10cythere tiphophi1a.-- Hart, 1962: 128; 1964: 245.-

Crawford, 1965: 149.-- Hobbs, 1966: 71, 74, fig. 16.-

Ferguson, 1968: 501.-- Peters, 1971: 100. 

Ankylocythere tiphophyla.-- Hobbs, Holt, and Walton, 1967: 77 

[erroneous spelling]. 

Type-locality.-- "In roadside ditch on S. C. Route 48, 

9.1 miles southeast of the University of South Carolina 

stadium, Richland Co., S. C." (Crawford. 1959: 177). Found 

on Cambarus uhleri (Faxon, 1884) [=Fa11icambarus uhleri] 

and Procambarus troglodytes. 

Diagnosis.-- Copulatory complex with anteroventrally 

pointed peniferum; clasping apparatus L-shaped, internal 

border of horizontal ramus with tooth at midlength, external 

border with talon and concavity distally, apex bearing two 

denticles; male shell height: 0.19 rom (0.18 - 0.21 rom), male 

shell length: 0.35 rom (0.32 - 0.37 rom); female shell height: 

0.24 rom (0.21 - 0.30 rom), female shell length: 0.40 rom 

(0.39 - 0.41 rom). 

Range.-- In the Coastal Plain from the Congaree River 

drainage system in South Carolina to the York River basin 

in Virginia. 

James-York Records.-- Restricted to the Coastal Plain. 

Specimens Examined.-- Approximately 520 males from 16 

localities. 
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James-York Hosts.-- Most frequently occurring on 

Fa11icambarus uh1eri and infrequently on Procambarus a. 

acutus and questionably on Cambarus d. diogenes. 

Entocytherid Associates.-- Frequently found alone, 

infrequently with Ankylocythere telmoecea and questionably 

with Ornithocythere waltonae and Dactylocythere jeanae. 

Genus Ascetocythere Hart, 1962 

Ascetocythere asceta (Hobbs and Walton) 

(Figures 2d, 6c) 

Entocythere asceta Hobbs and Walton, 1962: 42 - 44, 45 - 46, 

figs. 1 - 4.-- Hart, 1962: 123, 128.-- Hobbs and Hart, 

1966: 35.-- Hart and Hart, 1969: 188. 

Ascetocythere asceta.-- Hart, 1962: 128, 145, fig. 2.-

Hobbs III, 1965: 159, 162.-- Hobbs and Hart, 1966: 35, 

38 - 42, 53 - 54, figs. 2 - 7.-- Hobbs, Holt, and Walton, 

1967: 7 - 8, 12, 23, 33 - 34, 36 - 37, 41 - 42, 51, 55, 

58, 61, 64, 68 - 69, 72 - 75, figs. 7c, 8a.-- Ferguson, 

1968: 501.-- Hobbs and Walton, 1968: 238.-- Hart and 

Hart, 1969: 188.-- Hobbs and Hobbs, 1970: 3 - 4.--

Walton and Hobbs, 1971: 87 - 88, 90 - 93, 95 - 96, 102. 

Type-10cality.-- "Crayfish burrows on golf course of 

the Mountain Lake Hotel off Virginia Route 700, approximately 

nine miles NE of Pembroke, Giles County, Virginia" (Hobbs 

and Walton, 1962: 44). Host was Cambarus dubius, not Cambarus 
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carolinus (Erichson, 1846) as cited by them (Hobbs and 

Bouchard, 1973: 62). 

Diagnosis.-- Copulatory complex with ventral portion of 

peniferum expanded and bearing anterior delicate, clublike 

lobe, small acute projection anteroventrally, and massive 

ventral lobe consisting of curved shelflike element and 

elongate distally tapering, often curved, prominence; 

clasping apparatus not clearly divisible into horizontal 

and vertical rami but curved and bearing two teeth on inter

nal border of distal fourth, external border entire and apex 

with three denticles; finger guard reduced to small plate 

anterior and proximal to dorsal and ventral fingers; male 

shell height: 0.25 rom (0.24 - 0.25 rom), male shell length: 

0.42 rom (0.41 - 0.44 rom); female shell height: 0.25 rom 

(0.24 - 0.27 rom), female shell length: 0.43 rom (0.42 -

0.44 rom). 

Range.-- Restricted to the Alleghany Mountains in the 

New River and James River drainage systems of Virginia and 

West Virginia. 

James-York Records.-- Known only from the following 

localities: (1) the Mountain Lake Biological Station 

grounds, Giles County, Virginia; (2) Middle Creek, 1.2 

miles N of Maggie on Route 636, Craig County, Virginia. 

Specimens Examined.-- Ten males from two localities. 

James-York Host.-- Cambarus dubius. 

Entocytherid Associates.-- Found with only Dactylo-
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cythere chalaza. 

Genus Dactylocythere Hart, 1962 

Dactylocythere banana Hart and Hart 

(Figure 3a) 

Dactylocythere banana Hart and Hart, 1971: 108 - 109, 

figs. 3a - c. 

Type-locality.-- "Jackson River at junction of Routes 

220 and 84, 26 miles N of Warm Springs, Highland County, 

Virginian (Hart and Hart, 1971: 109). Found on Cambarus 

longulus. 

Diagnosis.-- Copulatory complex with ventral portion of 

peniferum curved anteriorly and gently tapering to point; 

accessory groove very short, not reaching spermatic loop of 

vas deferens; clasping apparatus curved, not divisible into 

horizontal and vertical rami, internal border with one small 

tooth, external border entire, and apex bearing four 

denticlesj finger guard long and slender, trifid distally; 

male shell height: 0.27 mm (0.26 - 0.28 rom), male shell 

length: 0.44 rom (0.43 - 0.46 rom); female shell height: 

0.30 rom (0.29 - 0.31 rom), female shell length: 0.46 rom 

(0.43 - 0.47 rom). 

Range.-- Known only from the James and Rappahannock 

drainage systems in Virginia. 

James-York Records.-- Found only in the following 



31 

Virginia localities: (1) Jackson River, 23.9 miles north of 

the Bath-Alleghany County line on U. S. Hwy. 220, Bath 

County; (2) Jackson River, 6.8 miles north of Highland-Bath 

County line on U. S. Hwy. 220, Highland County; (3) Jackson 

River at junction of State Route 84 and U. S. Hwy. 220, about 

3 miles south of Monterey, Highland County; (4) Bull Pasture 

River at McDowell on U. S. 250, Highland County. 

Specimens Examined.-- Two hundred forty-five males from 

4 localities. 

James-York Host.-- Found on Cambarus longulus. 

Entocytherid Associates.-- Always found with Donnaldson

cythere ardis and Dn. hiwasseensis and infrequently with 

Dn. truncata. 

Remarks.-- According to Hart and Hart (1971: 108), the 

accessory groove is lacking, and they identified the 

structure resembling a groove as a muscle. In specimens 

available to me the accessory groove is clearly defined and 

the usual massive muscle that depresses the penis occupies 

its characteristic position, originating in the dorsal 

portion of the peniferum and inserting on the posterior end 

of the penis. 

Dactylocythere chalaza (Hobbs and Walton) 

(Figure 3b) 

Entocythere chalaza Hobbs and Walton, 1962: 43, 45 - !I, 

figs. 6 - 9.-- Hart, 1962: 123, 129. 
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Dactylocythere chalaza.-- Hart, 1962: 129.-- Hobbs and 

Walton, 1963a: 460 - 461.-- Hart and Hart, 1966: 4.-

Hobbs and Walton, 1966: 3 - 4.-- Hobbs, 1967: 4.-

Hobbs, Holt, and Walton, 1967: 7 - 8, 12, 23, 33 - 34, 

36, 40 - 42, 51, 55, 58, 61, 64, 69, 72 - 75, figs. 

7e, i, 9c.-- Ferguson, 1968: 501.-- Hobbs and Walton, 

1970: 853, 858, 862.-- Hobbs and Hobbs III, 1970: 7.-

Walton and Hobbs, 1971: 87 - 88, 90 - 96, 102.-- Hart 

and Hart, 1971: 118. 

Type-loca1ity.-- "Crayfish burrows on golf course of the 

Mountain Lake Hotel off Virginia Route 700, approximately 

nine miles NE of Pembroke, Giles County, Virginia" (Hobbs 

and Walton, 1962: 46). Host: Cambarus dubius, not Cambarus 

carolinus (Erichson) as cited by them (Hobbs and Bouchard, 

1973: 62). 

Diagnosis.-- Copulatory complex with robust peniferum; 

accessory groove trifid and extending proximally to level of 

spermatic loop; clasping apparatus L-shaped with thickening 

at junction of rami, external border entire, internal border 

of horizontal ramus with prominent angular projection at 

midlength; apex with three serrations; finger guard bifid 

with larger posterior element; male shell height: 0.26 rom 

(0.25 - 0.28 rom), male shell length: 0.45 rom (0.44 - 0.46 rom); 

female shell height: 0.28 rom (0.26 - 0.29 rom), female shell 

length: 0.46 rom (0.44 - 0.48 rom). 

Range.-- Known only from the James and New River systems 
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of Virginia and West Virginia. 

James-York Records.-- Restricted to the James River 

basin: (1) Middle Creek, 1.2 miles north of Maggie on Rte. 

636, Craig County, Virginia; (2) Potts Creek and Ray Fork, 

"2 miles from Waitsville," Monore County, West Virginia. 

Speciemns Examined.-- Eleven males from two localities. 

James-York Host.-- Restricted to Cambarus dubius. 

Entocytherid Associates.-- Ascetocythere asceta. 

Dactylocythere falcata (Hobbs and Walton) 

(Figure 3c) 

Entocythere falcata Hobbs and Walton, 1961: 379 - 382, 

figs. 2 - 3, 7 - 8.-- Hart, 1962: 123, 130. 

Dacty10cythere fa1cata.-- Hart, 1962: 130.-- Hobbs, 1967: 

4.-- Hobbs, Holt, and Wa1ton~ 1967: 18, 20, 25, 33 - 35, 

41 - 43, 45, 50, 52, 54 - 55, 61, 63, 69, 72 - 73, 78, 

figs. 7j, 10b.-- Ferguson, 1968: 501.-- Hart and Hart, 

1969: 187.-- Hobbs and Walton, 1970: 858.-- Hobbs and 

Hobbs III, 1970: 5. 

Type-locality.-- nA small spring-fed creek, three miles 

south of Charleston, Bradley County, Tennessee, on u. S. 

Route 11" (Hobbs and Walton, 1961: 381). Host was Cambarus 

longirostris Faxon (1885). 

Diagnosis.-- Copulatory complex with ventral portion of 

peniferum truncate, accessory groove with 1/3 of its length 

extending above level of spermatic loop of vas deferns; 
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clasping apparatus L-shaped and borders of rami entire; 

finger guard small with slender anterior lobe: male shell 

height: 0.27 rom (0.27 - 0.28 rom), male shell length: 0.48 rom 

(0.47 - 0.48 rom); female shell height: 0.28 rom (0.24 -

0.31 mm), female shell length: 0.46 rom (0.39 - 0.50 rom). 

Range.-- From the Hiwassee drainage system of North 

Carolina, Georgia and Tennessee to the James River basin 

of Virginia. 

James-York Range.-- Known only from a single locality: 

Purgatory Creek, north of Buchanan on U. S. HWy. 11 in 

Botetourt County. 

Specimens Examined.-- From the single locality, 14 males. 

James-York Host.-- Cambarus longulus. 

Entocytherid Associates.-- Dactylocythere suteri, 

Donnaldsoncythere hiwasseensis, Dn. truncata and Entocythere 

internotalus. 

Dactylocythere jeanae Hobbs 

(Figures 3d, 6b) 

Dactylocythere jeanae Hobbs, 1967: 3, 5, ~ - ~, figs. 19, h, 

i.-- Hart and Hart, 1969: 187 - 188.-- Hobbs and Walton, 

1970: 853, 860.-- Hobbs and Hobbs III, 1970: 6.-

Peters, 1971: 100. 

Type-locality.-- "Roadside ditch in Virginia Beach on 

Rte. 605, near Stumpy Lake, Princess Anne County, Virginia" 

(Hobbs, 1967: 6). Host: Cambarus diogenes diogenes. 
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Diagnosis.-- Copulatory complex with ventral portion of 

peniferum thickened and rounded posteroventrally; accessory 

groove extending to level of spermatic loop; clasping 

apparatus L-shaped with no thickening at junction of rami; 

external border of vertical ramus with angular projection 

midway between base and junction with horizontal ramus, 

latter with prominent tooth distal to midlength of internal 

border and three rounded prominences on distal third; apex 

with three denticles; finger guard slender and bifid; male 

shell height: 0.27 rom (0.23 - 0.28 rom), male shell length: 

0.47 rom (0.45 - 0.49 rom); female shell height: 0.29 rom 

(0.28 - 0.31 rom), female shell length: 0.49 rom (0.48 -

0.53 rom). 

Range.-- In the Coastal Plain from the Neuse River 

system of North Carolina northward to the Maurice River 

basin in New Jersey. 

James-York Range.-- Dactylocythere jeanae is found from 

the eastern most limits of the Coastal Plain into the upper 

Piedmont. 

Specimens Examined.-- Approximately 195 males from 28 

localities. 

James-York Host.-- Cambarus d. diogenes. 

Entocytherid Associates.-- Usually associated with 

Ornithocythere waltonae and Okriocythere cheia; however, 

most frequently found with Or. waltonae. Questionable 

associates include Dactylocythere suteri, Donnaldsoncythere 
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hiwasseensis, Ankylocythere tiphophila and Ank. te1moecea~ 

Dactylocythere suteri (Crawford) 

(Figure 4a) 

Entocythere suteri Crawford, 1959: 150, 152, 162 - 167, 178, 

180 - 181, figs. 18 - 23; 1961: 244.-- Hobbs and Walton, 

1962: 46.-- Hart, 1962: 123, 131. 

Dactylocythere suteri.-- Hart, 1962: 131.-- Hobbs, 1967: 5, 

8.-- Hobbs, Holt, and Walton, 1967: 18, 20, 25, 33 - 34, 

38, 43 - 45, 50, 61, 69, 72 - 73, 77, figs. 7h, 10c.-

Ferguson, 1968: 501.-- Hart and Hart, 1969: 187.-

Hobbs and Walton, 1970: 853, 860.-- Hobbs and Hobbs III, 

1970: 7.-- Peters, 1971: 100.-- Hart and Hart, 1971: 

106, Ill. 

Type-locality.-- "Twenty Five Mile Creek 4.5 miles east 

of Blythewood, Richland County, South Carolina on Secondary 

Route 60, 0.5 miles north-northeast of junction of Secondary 

Route 54 with Route 60 (Langford's Crossroad) 11 (Crawford, 

1959: 166). Host: Cambarus latimanus and C. montanus 

acuminatus [=£. acuminatus]. 

Diagnosis.-- Copulatory complex with peniferum rounded 

ventrally, accessory groove reaching dorsally to level of 

spermatic loop; clasping apparatus L-shaped with no thick

ening at junction of rami; vertical ramus smooth except for 

distinct angle near midlength of external border (sometimes 

appearing smooth when tilted); four teeth and/or serrations 
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on internal border of horizontal ramus; two apical teeth; 

finger guard tri-Iobed with anterior lobe exceeding other 

two; male shell height: 0.26 mm (0.26 - 0.27 rom), male shell 

length: 0.45 mm (0.43 - 0.48 mm); female shell height: 0.31 

rom (0.29 - 0.33 mm), female shell length: 0.49 rom (0.48 -

0.50 mm). 

Range.-- Found in all physiographic provinces from the 

Wateree and Congaree drainage systems in South Carolina 

northward to the York River basin in Virginia. 

James-York Records.-- Occurs from the Coastal Plain 

westward to the Blue Ridge Mountains and Alleghany Mountains. 

Specimens Examined.-- Approximately 1,000 males from 

52 localities. 

James-York Hosts.-- Cambarus acuminatus, C. b. bartonii 

and c. longulus. 

Entocytherid Associates.-- Frequently found with 

Donnaldsoncythere hiwasseensis and infrequently with Ankylo

cythere ancyla and questionably with Ank. telmoecea, 

Dactylocythere jeanae, Okriocythere cheia and Ornithocythere 

wa1tonae. 

Genus Donnaldsoncythere Hart, 1962 

Donnaldsoncythere ardis Hobbs and Walton 

(Figures 4b, 6g) 

Donnaldsoncythere ardis Hobbs and Walton, 1963: 364 - 365, 
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366 - 368, 370, figs. 6 - 10, 26.-- Hobbs, Holt, and 

Walton, 1967: 18, 20, 25, 35, 37 - 38, 44 - 45, 50 - 51, 

54, 57 - 58, 61 - 64, 67 - 69, 72 - 73, fig. 8b.-

Ferguson, 1968: 501. 

Type-locality.-- ULittle Oregon Creek, near Maggie, 0.7 

mile northwest of junction of County Rte. 636 with Rte. 658, 

Craig County, Virginia. Hosts were Cambarus b. bartonii and 

c. longulus ll (Hobbs and Walton, 1963: 368). 

Diagnosis.-- Copulatory complex with peniferum term

inating ventrally in slender, pointed heavily sclerotized, 

extension; clasping apparatus with slightly curved shaft, 

distal portion of shaft enlarged and directed anteroventrallYi 

external border entire, internal border with two teeth; apex 

bearing four serrations; male shell height: 0.24 rom (O.23 -

0.26 rom), male shell length: 0.43 rom (0.41 - 0.44 rom); female 

shell height: 0.25 rom (0.24 - 0.27 mm), female shell length: 

0.39 rom (0.38 - 0.40 rom). 

Range.-- Restricted to the James River basin of Virginia. 

James-York Records.-- From the upper Coastal Plain to 

the Alleghany Mountains of the James River system. Not 

known to occur in the York River basin. 

Specimens Examined.-- Approximately 800 males from 33 

localities. 

James-York Hosts.-- Cambarus acuminatus, C. h. bartonii 

and C. longulus. 

Entocytherid Associates.-- Found with Ankylocythere 
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ancy1a, Dacty10cythere banana, Dt. suteri, Donna1dsoncythere 

hiwasseensis, Dn. truncata, Entocythere internota1us and 

E. sp. A. 

Remarks.-- This is the only endemic species of entocyth

erid known to inhabit the James River basin. 

Donna1dsoncythere hiwasseensis (Hobbs and Walton) 

(Figures 4c, 6h) 

Entocythere hiwasseensis Hobbs and Walton, 1961: 381 - 384, 

figs. I, 4 - 6.-- Hart, 1962: 123, 132. 

Entocythere tuberosa Hart and Hobbs, 1961: 178, 180, 182 -

184, figs. 29 - 32. 

Entocythere tuberculata.-- Hart and Hobbs, 1961: 174 

[erroneous spelling1. 

Donna1dsoncythere hiwasseensis.-- Hart, 1962: 132.-- Hobbs 

and Walton, 1963b: 364, 370, fig. 22.-- Hart and Hart, 

1966: 8.-- Ferguson, 1968: 501.-- Hobbs and Barr, 1972: 

81. 

Donnaldsoncythere tuberosa.-- Hart, 1962: 132.-- Hobbs and 

Walton, 1963b: 364, 370, fig. 22.-- Hart and Hart, 

1966: 9.-- Ferguson, 1968: 502.-- Hobbs and Walton, 

1968: 238, 242.-- Hobbs and Walton, 1970: 855, 857, 

862.-- Hobbs and Barr, 1972: 81. 

Donnaldsoncythere ileata Hobbs and Walton, 1963b: 364 - 365, 

367, 368, 369, 370, figs. 11 - IS, 23; 1966: 6 - 7.-

Hobbs, Holt, and Walton, 1967: 18, 20, 25, 27, 30, 35, 
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37 - 39, 41 - 42, 44 - 45, 47, 49, 51, 54 - 55, 57 -

59, 61 - 64, 67 - 69, 72 - 74, fig. 8c.-- Ferguson, 

1968: 501.-- Peters, 1971: 100.-- Walton and Hobbs, 

1971: 87 - 103. 

Donna1dsoncythere scalis Hobbs and Walton, 1963b: 364 - 366, 

367, 370, figs. 1 - 5, 25; 1966: 6 - 7.-- Hobbs, Holt, 

and Walton, 1967: 7, 12, 20, 27, 30, 33, 35, 38 - 40, 

45, 47, 52, 58, 61, 64, 67, 69, 72 - 73, figs. 7d, 9a.-

Ferguson, 1968: 502.-- Hobbs and Walton, 1970: 860. 

Type-locality.-- itA moderately swift mountain stream, 

2.5 miles east of Brasstown Bald, Townes County, Georgia 

on Ga. Rte. 66" (Hobbs and Walton, 1961: 383). Hosts: 

Cambarus b. bartonii and C. montanus subsp. 

Diagnosis.-- Copulatory complex with highly sclerotized 

ventral extremity of peniferum bearing prominent antero

ventrally rounded lobe; clasping apparatus curved and broad

ened distally, external border entire, internal border with 

three teeth, apex bearing three denticlesj male shell height: 

0.25 rom (0.24 - 0.26 rom), male shell length: 0.44 rom (0.43 -

0.46 rom); female shell height: 0.28 rom (0.25 - 0.31 rom), 

female shell length: 0.46 rom (O.44 - 0.50 rom) • 

Range.-- Northward from the Hiwassee River system in 

Georgia to the Cumberland River basin in Kentucky and east

ward to the Potomac River drainage. 

James-York Records.-- Represented in all physiographic 

provinces of· the James and York River systems. 
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Specimens Examined.-- Approximately 1,500 males from 73 

localities. 

James-York Hosts.-- Frequently associated with Cambarus 

acuminatus, C. b. bartonii and C. longulus and once with 

Procambarus a. acutus. 

Entocytherid Associates.-- Associated with Ankylocythere 

ancyla, Dactylocythere banana, Dt. falcata, Dt. suteri, 

Donnaldsoncythere ardis, Dn. truncata, Entocythere 

internotalus and E. sp. A. 

Remarks.-- Donnaldsoncythere tuberosa was recognized 

primarily on the basis of a reduction or absence of pigmenta

tion in the eyes; and this associated with its assumed troglo

bitic habit. With a better knowledge of the habits and range 

of Dn.hiwasseensis, however, this inhabitant of certain 

Tennessee caves is clearly a variant of the latter species. 

On. ileata and On. scalis have a peniferum terminating 

distally in a rounded extension but that of On. scalis is 

more scooplike. In the specimens examined, difficulty was 

incurred in distingushing the two from each other as well as 

from On. hiwasseensis since the appearance of the ventral 

portion of the peniferum was highly variable with character

istics of all three. Therefore On. tuberosa, On. ileata and 

Dn. scalis are synonomized with On. hiwasseensis. 

Donnaldsoncythere truncata Hobbs and Walton 

(Figure 4d) 
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Donnaldsoncythere truncata Hobbs and Walton, 1963b: 364 -

365, 366 - 367, 369, figs. 16 - 20, 24.-- Hobbs, Holt, 

and Walton, 1967: 18, 20, 25, 27, 35, 38, 40, 43, 45, 

49, 52, 54 - 55, 59, 61, 63 - 64, 67 - 69, 72 - 73, fig. 

9b.-- Ferguson, 1968: 502. 

Type-locality.-- ItWhitleys Branch, tributary to Walker 

Creek and New River at the junction of County Rte. 730 and 

622, Giles County, Virginia" (Hobbs and Walton, 1963b: 369). 

Host: Cambarus b. bartonii. 

Diagnosis.-- Copulatory complex highly sclerotized with 

ventral extremity of peniferum slightly produced antero

ventrally in short truncate lobe; clasping apparatus slightly 

curved and enlarged distally, external border entire, internal 

border bearing two teeth, apex with four serrations; male 

shell height: 0.26 mm (0.25 - 0.28 rom), male shell length: 

0.46 mm (0.43 - 0.48 mm); female shell height: 0.30 rom 

(0.28 - 0.31 mm), female shell length: 0.48 mm (0.45 -

0.50 rom). 

Range.-- From the Holston River system and the upper 

New River drainage to the Roanoke and James River basins of 

Virginia. 

James-York Records.-- In the James River drainage system 

from the Valley and Ridge province. Not known from the York 

River basin. 

Specimens Examined.-- Approximately 400 males from 10 

localities. 
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James-York Hosts.-- Associated with Cambarus acuminatus, 

C. b. bartonii and C. longulus. 

Entocytherid Associates.-- Found with Ankylocythere 

aneyla, Dactylocythere banana, Dt. falcata, Dt. suteri, 

Donnaldsoncythere ardis, Dn. hiwasseensis and Entocythere 

internotalus. 

Genus Entocythere Marshall, 1903 

Entocythere sp. A, new species 

(Figures Sa, 6e, f, 7a) 

Type-locality.-- Rocky Creek, 4.3 miles east of junction 

of U. S. Hwy. 60 and U. S. Hwy. 29 on U. S. Hwy. 60, Amherst 

County, Virginia. Hosts: Carnbarus acuminatus, C. b. bartonii 

and C. longulus. 

Diagnosis.-- Copulatory complex with peniferum truncate 

distally; clasping apparatus L-shaped with thickening at 

junction of rami but lacking cuplike lobe with acute promi

nences on mesial surface, external border entire, internal 

border bearing five teeth, apex with three denticles; male 

shell height: 0.30 rom, male shell length: 0.57 mm; female 

shell height: 0.38 rom (0.36 - 0.39 rom), female shell length: 

0.66 rom (0.61 - 0.68 mm). 

Affinities.-- Entocythere sp. A has its closest affinity 

with E. internotalus. It can be readily distingushed from 

the latter by the absence of the cuplike prominence bearing 

two teeth on the mesial surface of the proximal portion of 
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the horizontal ramus. The females may be distingushed from 

all other members of the genus by the possession of a very 

slender undulating, tubular projection situated postero

dorsally and directed posteroventrally. 

Range.-- Known with certainty only from the James, York, 

and Potomac River drainages of Virginia. 

Specimens Examined.-- The diagnosis of this species is 

based on one male and 37 females from the following localities 

in Virginia: (1) North Creek at St. Rte. 26, 4 miles north 

of junction of U. S. Hwy. 460 and St. Rte. 26, Appomattox 

County, (2) Jennings Branch Creek, 13.2 miles east of the 

Augusta-Highland County line on U. S. Hwy. 250, Augusta 

County, (3) creek, 1.5 miles north of Charlottesville on 

U. S. Hwy. 29, Albemarle County, (4) creek, 15 mi. west of 

Charlottesville on U. S. Hwy. 250, Albemarle County, (5) 

Flannigan's Branch Creek northeast of Charlottesville, 

Albemarle County, (6) creek, 1.5 miles south of Pa1mayra on 

Rte. 15, Fluvanna County, (7) Tuckahoe Creek at St. Rtes. 

623 and 622, Goochland County, (8) Swift Run, 5.9 miles west 

of Stanardsville on St. Rte. 33, Greene County, (9) tribe to 

Westhampton Lake at the University of Richmond, Henrico 

County, (10) Little River on U. S. Hwy. I, 4.1 miles south of 

the Caroline-Hanover Co. line, Hanover County, (11) creek 1.8 

miles west of Stanardsville on U. S. Hwy. 33, Greene County_ 

James-York Hosts.-- Frequently associated with Cambarus 

acuminatus, C. b. bartonii and C. longulus, and once with 
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Procambarus a. acutus. 

Entocytherid Associates.-- Associates are Ankylocythere 

ancyla, Dacty10cythere suteri, Donnaldsoncythere hiwasseensis 

and Dn. ardis. 

Entocythere internotalus Crawford 

(F igures 5b, 7b) 

Entocythere internotalus Crawford, 1959: 150 - 151, 152 -

157, 178, 180 - 181, 183 - 184, figs. 1 - 9; 1961: 

238.-- Hart, 1962: 123, 134.-- Hobbs, Holt, and Walton, 

1967: 18, 20, 25, 33 - 34, 38, 41, 43 - 46, 50, 54 - 55, 

58, 61, 63, 69, 72 - 73, 77 - 78, figs. 7b, lla.-

Ferguson, 1968: 502.-- Hobbs and Walton, 1968: 246.-

Hart and Hart, 1969: 185; 1971: 107, Ill. 

Entocythere internotalis.-- Hobbs, Holt, and Walton, 1967: 35 

[erroneous spelling]. 

Type-locality.-- "Colonel's Creek on S. C. Route 262 

(Leesburg Road), 14.6 miles east of city limits of Columbia, 

Richland Co., S. C. The crayfish hosts are P. enoplosterum 

[Hobbs, 1947] and C. montanus [=C. acuminatus]." (Crawford, 

1959: 156). 

Diagnosis.-- Copulatory complex with peniferum truncate 

distally; clasping apparatus L-shaped with distinct thick

ening at junction of rami, external border entire, internal 

border bearing five teeth, apex with three denticles, mesial 

surface of proximal portion of horizontal ramus bearing 
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cuplike lobe produced into two teeth; male shell height: 

0.27 mm (0.25 - 0.29 mm), male shell length: 0.55 rom (0.54 -

0.57 rom); female shell height: 0.37 rom (0.36 - 0.40 mm), 

female shell length: 0.71 rom (0.70 - 0.74 rom). 

Range.-- From the Tallapoosa River system in Georgia 

northward to the James River basin in Virginia. 

James-York Range.-- Known from the following localities 

in Virginia: (1) Craig Creek, 3.6 miles south of New Castle 

on Rte. 311, Craig County, (2) Craig Creek, 5.9 miles south 

of New Castle on Rte. 311, Craig County, (3) Craig Creek, 6.9 

miles west of junction of Rtes. 621 and 311 on 621, Craig 

County, (4) Dicks Creek, 1.3 miles NWof junction of Rtes. 

658 and 636, Craig County, (5) Rough Creek, 1.6 miles north 

on Cty. Rte. 705, Appomattox County, (6) creek, 2.3 miles 

east of junction of St. Rtes. 625 and 616 on 616, Prince 

George County, (7) Purgatory Creek, north of Buchanan on 

U. s. HWy. 11, Botetourt County. 

Specimens Examined.-- Twenty-nine males from seven 

localities. 

James-York Hosts.-- Associated with Cambarus acuminatus, 

c. longulus and Procambarus a. acutus. 

Entocytherid Associates.-- Found with Anky10cythere 

ancyla, Dactylocythere fa1cata, Dt. suteri, Donnaldsoncythere 

ardis, On. hiwasseensis and On. truncata. 
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Genus Okriocythere Hart, 1964 

Okriocythere cheia Hart 

(Figures 5c, 6d) 

Okriocythere cheia Hart, 1964: 243 - 245, figs. 1 - 2.-

Hobbs, 1967: 3, 8.-- Hobbs III, 1969: 168, 170.-

Peters, 1971: 100. 

Type-locality.-- "Prince George Co., Maryland" (Hart, 

1964: 245). Host: Cambarus d. diogenes. 

Diagnosis.-- Copulatory complex with peniferum termi

nating distally in anteroventral rounded extension; clasping 

apparatus L-shaped with lower arm of L (horizontal ramus) 

greatly shortened and broadly joined to vertical ramus, 

ventral margin of apparatus bearing three teeth and two or 

three ridges encircling anterior portion; male shell height: 

0.27 mm (0.26 - 0.28 rom), male shell length: 0.48 mm (0.47 -

0.50 rom); female shell height: 0.29 rom (0.26 - 0.32 rom), 

female shell length: 0.48 mm (0.44 - 0.52 mm). 

Range.-- From the Pamlico River system in North Carolina 

to the Patuxent River basin in Maryland. 

James-York Records.-- In the lower Piedmont and through

out the Coastal Plain of the James and York River basins. 

Specimens Examined.-- Twenty-two males from 12 

localities. 

James-York Host.-- Restricted to Cambarus d. diogenes. 

Entocytherid Associates.-- Dactylocythere jeanae and 
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Ornithocythere wa1tonae. 

Genus Ornithocythere Hobbs, 1967. 

Ornithocythere wa1tonae Hobbs 

(Figures Sd, 6j) 

Ornithocythere wa1tonae Hobbs, 1967: 2 - !, 7 - 8, figs. 1a -

c.-- Hobbs III, 1968: 40 - 41; 1969: 167, 170i 1970: 

171 - 176, 179, figs. If - g.-- Peters, 1971: 100. 

Type-1ocality.-- "Roadside ditch at Acreda1e, 0.4 mi. 

from junction of Great Bridge and Indian River, Princess 

Anne County, Virginia" (Hobbs, 1967: 3). Hosts: Cambarus d. 

diogenes and Procambarus a. acutus. 

Diagnosis.-- Copulatory complex with peniferum termi

nating distally in sclerotized beak1ike extension directed 

anterodorsal1Yi clasping apparatus L-shaped, external border 

smooth, internal border of horizontal ramus with four 

prominent teeth, four or five apical dentic1es present; 

male shell height: 0.26 mm (0.25 - 0.27 rom), male shell 

length: 0.48 rom (0.47 - 0.50 mm); female shell height: 0.30 mm 

(0.28 - 0.31 rom), female shell length: 0.50 rom (0.50 -

0.51 rom). 

Range.-- Restricted to the Coastal Plain from the 

Roanoke River basin of North Carolina to the Patuxent River 

system of Maryland. 

James-York Records.-- Known only in the Coastal Plain in 
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the James and York River basins. 

Specimens Examined.-- Approximately 125 males from 16 

localities. 

James-York Hosts.-- Frequently associated with Cambarus 

d. diogenes and on one occasion each with Procambarus a. 

acutus, P. c1arkii (Girard, 1852), and c. acuminatus. 

Entocytherid Associates.-- Frequently associated with 

Dactylocythere jeanae and Okriocythere cheia and once each 

with Ankylocythere ancyla, Ank. tiphophi1a and Dt. suteri. 

Genus Phymocythere (Hobbs and Hart, 1966) 

Phymocythere phyma (Hobbs and Walton) 

(Figures 6a, i) 

Entocythere phyma Hobbs and Walton, 1962: 42 - 43, 44 - 45, 

46 - 47, figs. 10 - 13.-- Hart, 1962: 123.-- Hobbs and 

Hart, 1966: 35 - 36. 

cymocythere phyma.-- Hart, 1962: 129.-- Crawford, 1965: 150.-

Hobbs III, 1965: 159, 163. 

Phymocythere phyma.-- Hobbs and Hart, 1966: 35, 48 - 49, 53, 

60, figs. 30 - 31.-- Hobbs and Walton, 1966: 7.-- Hobbs, 

Holt, and Walton, 1967: 20, 29 - 30, 34, 38 - 39, 45 -

46, 52, 54 - 55, 57 - 59, 61 - 62, 64, 67 - 69, 72 -

73, fig. 11c.-- Ferguson, 1968: 502.-- Walton and Hobbs, 

1971: 87 - 88, 91, 93 - 94, 97. 

Type-1oca1ity.~- "White Rock Branch, 6.7 mi. N of the 
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Mountain Lake Biological Station on Rte. 613, Giles County, 

Virginia (.5 mi. S of junction with Rte. 635)" (Hobbs and 

Walton, 1962: 45). Hosts: Cambarus b. bartonii and 

C. sciotensis Rhoades, 1944. 

Diagnosis.-- Copulatory complex with peniferum slender 

proximally but terminating ventrally in a sclerotized bulbous 

expansion devoid of projections; clasping apparatus reduced 

and L-shaped, external border entire, internal border of 

horizontal ramus with two teeth, apex bearing four denticles; 

finger guard slender and curved along anterior border; male 

shell height: 0.23 rom (0.22 - 0.24 rom), male shell length: 

0.39 rom (0.39 - 0.40 rom); female shell height: 0.24 rom (0.23 -

0.25 rom), female shell length: 0.40 rom (0.39 - 0.41 rom). 

Range.-- From the New River and James River systems in 

Virginia northward to the Potomac basin in Virginia and the 

Tygart River drainage of West Virginia. 

James-York Records.-- Reported from 4 localities in the 

James River system of the Alleghany Mountains by Hobbs et 

al., 1967. Specimens have been examined from two of the 

localities: (1) Dicks Creek, 2.2 miles north of junction of 

Rtes. 658 and 636 on 658, Craig County, (2) War Spur Branch 

off Rte. 613, 1.3 miles from Mountain Lake Biological 

Station, Giles County. 

Specimens Examined.-- Two males from two localities. 

James-York Hosts.-- Associated with Cambarus b. bartonii, 

C. longulus and Orconectes juvenilis (Hagen, 1870). 
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Entocytherid Associates.-- Associated solely with 

Donnaldsoncythere hiwasseensis. 
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Explanation of Figure 1 

Figure a - Generalized entocytherid ostracod (from Hobbs, 

1971: 5); 

Figure b - Generalized clasping apparatus of male entocytherid 

ostracod (modified from Hobbs, 1971: 5). 
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Explanation of Figure 2 

Clasping apparatus of males; scale divided into 0.01 rom; 

Figure a - Ankylocythere ancyla 

Figure b - Ankylocythere telmoecea 

Figure c - Ankylocythere tiphophila 

Figure d - Ascetocythere asceta 
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Explanation of Figure 3 

Clasping apparatus of males; scale divided into 0.01 mm; 

Figure a - Dactylocythere banana 

Figure b - Dactylocythere chalaza 

Figure c - Dactylocythere falcata 

Figure d - Dactylocythere jeanae 
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Explanation of Figure 4 

Clasping apparatus of males; scale divided into 0.01 mrn; 

Figure a - Dactylocythere suteri 

Figure b - Donnaldsoncythere ardis 

Figure c - Donnaldsoncythere hiwasseensis 

Figure d - Donnaldsoncythere truncata 
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Explanation of Figure 5 

Clasping apparatus of males; scale divided into 0.01 mm; 

Figure a - Entocythere sp. A 

Figure b - Entocythere internotalus 

Figure c - Okriocythere cheia 

Figure d - Ornithocythere waltonae 
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Explanation of Figure 6 

Figure a - Clasping apparatus of Phymocythere phyma (scale 1) 

Figure b - Dactylocythere jeanae, female genitalia 

Figure c - Ascetocythere asceta, female genitalia 

Figure d - Okriocythere cheia, female genitalia 

Figure e - Entocythere sp. A, female; terminal claw of second 

anntenna with accessory pectinate lobe 

Figure f - Entocythere sp. A, female; mandible with 

nonpectinate distal tooth 

Figure g - Donnaldsoncythere ardis, female; mandible with 

pectinate distal tooth (scale 3) 

Figure h - Donnaldsoncythere hiwasseensis, female genitalia 

Figure i - Phymocythere phyma, female genitalia 

Figure j - Ornithocythere waltonae, female genitalia 

Figure k - Ankylocythere tiehophila, female genitalia 

Figures b, c, d, e, f, h, i, j, k, (scale 2) 

Scales divided into 0.01 rom. 
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Explanation of Figure 7 

Female genitalia; scale divided into 0.01 mm; 

Figure a - Entocythere sp. A 

Figure b - Entocythere internotalus 
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DISCUSSION 

Whereas both the James and York River basins offer a 

wide variety of habitats to the entocytherids and their 

hosts, the James, by virtue of its origin in the Valley and 

Ridge province provides a greater diversity. Arising at 

elevations of approximately 4,000 feet, in springs and 

seepage areas, the smaller tributaries of the James cascade 

between riffles and pools to the valley floor where the rate 

of flow diminishes and the streams, in general, become 

larger. Downstream from the gorge cut through the Blue 

Ridge, the habitats available in the basins of the two rivers 

are markedly similar, both rivers passing through the 

Piedmont and flowing across the Coastal Plain. Low lying 

swampy areas and generally sluggish tributary streams become 

increasingly more common in the lower coastal terraces. 

Habitats.-- In the James River and York River basins, 

the crayfishes and their associated entocytherids are located 

in the following habitats (see Table 1). In the Valley and 

Ridge province, streams with cascades, riffles and pools are 

moderately swiftly flowing and harbor Cambarus acuminatus, 

f. b. bartonii, C. longulus and Orconectes juvenilis. 

Entocytherid associates include Ankylocythere ancyla, 

Dactylocythere banana, Dt. falcata, Dt. suteri, Donnaldson

cythere ardis, Dn. hiwasseensis, On. truncata, Entocythere 

74 



75 

internotalus, E. sp. A and Phymocythere phyma. 

Cambarus acuminatus is the primary inhabitant of rocky 

and sandy bottomed streams with moderate flow in the Piedmont 

and the Coastal Plain. Several entocytherids are associated 

with this crayfish in such habitats: Ankylocythere ancyla, 

Dactylocythere suteri, Oonnaldsoncythere ardis, On. 

hiwasseensis, Entocythere internotalus, and E. sp. A. 

In the Coastal Plain, sluggish streams are frequently 

encountered which contain Procambarus a. acutus harboring 

Ankylocythere telmoecea and Ank. tiphophila. 

On the burrowing crayfishes, the entocytherid fauna is 

seemingly host specific (Hobbs III, 1968). Cambarus dubius, 

an inhabitant of the Alleghany Mountains, constructs 

permanent and complex branching burrows. The only entocyth-

erids which are known to be associated with it are Asceto-

cythere asceta and Oactylocythere chalaza. Another primary 

burrower constructing complex, branching burrows is Cambarus 

d. diogenes. It, however, is restricted to the Coastal 

Plain and Piedmont and harbors ~. jeanae, Okriocythere cheia 

and Ornithocythere waltonae. In contrast, Fallicambarus 

uhleri, which is not confined to burrows and which constructs 

comparatively simple ones in swampy and marshy areas, serves 

as one of the hosts for the apparently more ecologically 

tolerant Ankylocythere tiphophila. 

Barriers within the Two River Basins.-- Although 

essentially nothing is known about the factors that limit 
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the ranges of entocytherids, it is obvious that those species 

occurring in the James and York Rivers demonstrate conspicuous 

differences both in the number of host species they infest 

and in the segments of the river basin in which they occur. 

Both the associations with their hosts and their ranges 

within the basins are summarized in Table 1. Four of the 

ostracods demonstrate broad ecological tolerances -- infesting 

more than one host species and occurring in all of the five 

physiographic provinces recognized herein. Three species 

two of which (Ascetocythere asceta and Dactylocythere 

chalaza) occur on the burrowing Cambarus dubius and one 

(Phymocythere phyma) on two stream-dwelling hosts -- are 

restricted to the Alleghany Mountains. One species (Dacty

locythere falcata), known to occur on a number of hosts 

elsewhere, is restricted to two hosts in the Great Valley 

segment of the James River. Only two species (Ankylocythere 

telmoecea and Ank. tiphophila) are restricted to the Coastal 

Plain, and the remaining seven occur in two or more of the 

provinces. 

For those species that seem to be host specific, their 

ranges are obviously limited by that of their hosts. But 

why along the James River, Cambarus dubius, carrying 

Ascetocythere asceta and Dactylocythere chalaza, has not 

extended its range from the high mountains into the Great 

Valley, and why C. d. diogenes, a common species in the 

Coastal Plain and lower Piedmont that hosts Dt. jeanae, 
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Okriocythere cheia and Ornithocythere waltonae, has not 

breached the Blue Ridge are questions that remain unanswered. 

Equally puzzling is the fact that the wide ranging 

Cambarus b. bartonii, one of the two hosts of Phymocythere 

phyma, has not carried this ostracod with it eastward from 

the higher tributaries in the Alleghanies through the Great 

Valley and Blue Ridge onto the Piedmont. Thus while barriers 

to the migrations of the ostracods and hosts do exist within 

both river systems, their nature has not been determined. 

Endemism.-- Of the entocytherids, fishes and crayfishes, 

only one entocytherid, Donnaldsoncythere ardis, and three 

species of fish are endemic to the James River basin; none is 

confined to the York River system. The endemic fishes are 

Notropis semperasper, Percina notogramma montuosa and Ethe

ostoma longimanum (Jenkins et al., 1971: 90). See Table 2. 

Geographic Ranges.-- Of the 17 species of entocytherids 

known to inhabit the James-York River basins, seven have 

probably had their origin in the extreme southeastern part 

of the United States, and the northernmost part of their range 

lies in Virginia. Of these seven, Dactylocythere falcata, 

Donnaldsoncythere truncata and Entocythere internotalus are 

not found north of the James River basin. The northernmost 

limit of the ranges of Ankylocythere ancyla, Ank. telmoecea 

and Dt. suteri occurs in the York River system while that 

of Ank. tiphophila extends to the Rappahannock River basin. 



78 

The James and York River drainages lie well within or 

near the center of the ranges of Dactylocythere jeanae, 

Donnaldsoncythere hiwasseensis, Okriocythere cheia and 

Ornithocythere waltonae. Dn. hiwasseensis is known from 

numerous localities from the Hiwassee River in Georgia and 

Tennessee northward to the Potomac, while Ok. cheia and Or. 

waltonae are known from the Pamlico and Roanoke Rivers, 

respectively, in North Carolina northward to the Patuxent 

River in Maryland. Dt. jeanae extends from the Neuse River 

in North Carolina northward to the Maurice River system in 

New Jersey_ 

The upper James River marks the southernmost limit of 

the range of the montane Phymocythere phyma. Its northernmost 

limit is the Potomac River in Virginia. 

Entocythere sp. A is known with certainty only in the 

James, York, and Potomac River drainages. 

The remaining four entocytherids exhibit decidedly more 

restricted ranges. Ascetocythere asceta and Dactylocythere 

chalaza are found only on the burrowing crayfish, Cambarus 

dubius, which inhabits the montane province drained by the 

New and James Rivers. Dt. banana is known only in the 

streams of mountains at high elevations in the James and 

Rappahannock River basins, and Donnaldsoncythere ardis, the 

only endemic entocytherid in either the James or York River 

basins is confined to the James River system. Although Dn. 

ardis is known from relatively few localities, it is very 
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abundant in these localities. 

Of special interest is the presence of Dactylocythere 

falcata in Purgatory Creek in the James River basin. Hobbs, 

Holt, and Walton (1967) reported it in the Roanoke River and 

its tributaries. However, its occurrence in a single location 

of the James River on Carobarus acuminatus and f. longulus may 

lend support to the postulate of Ross (1969: 284) that the 

James River, in breaching Purgatory Mountain, captured 

Purgatory Creek from the Roanoke River. Lachner and Jenkins 

(1971: 71), in explaining the presence of certain Nocomis 

species in the James, pointed to the possibility of one or 

two connections of Craig Creek with the North Fork of the 

Roanoke River and further proposed that Catawba and Tinker 

Creeks were also captured by the Roanoke, but there are no 

Dt. falcata records from Craig Creek or any other part of 

the James drainage except in Purgatory Creek. The occurrence 

of this ostracod in this limited segment of the James basin 

therefore supports the hypothesis of Ross. 



80 

Explanation of Table 1 

A summary of the Entocytherids, their hosts, and 

habitat and Geographic distribution in the James-York River 

Basins. 
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~ Hosts 
Physinqraphic Provinces 

Ehtocyt:herids of the ~ ~ ~ ~ ~ ~ ~ ~ :'l j:! ~ a 'tI 

~ 'fa 

f m I James and York ~. Q. ~ ?" ~ ~ ~ ? §.. ~ 

f 
l::: £' Q It <:: tl" ~ !i ..... ~. \b k ~. tl" ~ § \b ;i ...... 

River Basins ~ & ~ l::: ~. ~. f rt 
~. ~. ~ ..... ~ JS l::: ~ ~ ..... ~. ~ & ~ 

~ 
~. ~ ~ ~ ~ ~ ~. O'l ~ ~ ~. \b :J 

~. O'l 

Asoetoaythel'€! asae ta J X .11;> 

Daatyloayther'e ahaZaza J X Rp 

DonnaZdeonaythere hiwasseensis JY X X X X ~ Rw <:!t ... RITI ~ 

Donnaldsonoythere ardis J X X X Sw Sw SW SIn 

Ankylooythere ancyla .TY X X X X Sw SW r:;w Srri SIn 

Dactylocythere banana J X SW 

Donnaldsoncythere trunaata J X X X Sw SW SW 

Entoaythere internotalu8 J X X X SW SW SW fm ~ 

Entoaythere sp. A JY X X X X SW ~ ~ ~ 

Dactyloaythere 8uteri JY X X X Sw Sw SIN SIn 8m 

Daatyloeythere jeanae JY X Rp Rp 

Okriooythere eheia JY X Rp Rp 

Ornithoeythere waltonae ~lY X X X ~p,fm 

Arzkyloaythere tiphophila JY X X Rt,L,:=:s 

A1'lkyloayther>e telmoeaea JY X 55 Rt,L,Ss 

Uaatylooythere falcata J X Sw 

Phymocytnere phyma J X X Sw Sw 

Bp - permanent, usually CXlTplex branching burrcMs SW - cascading to m:xierately swift streams, 

Bt - t:.enporary, always siJ'Tple bu.rroIls usually consistincr Valley and Ridge and Pi.ec!rtalt 

of single subvertical passages SIn - rocky a,rv; sar.dy hottared strP.arT\S of 

L - lentic habitats in swaJTpS am ditches the lO\Er PieiiTont alii Coastal Plain 

J - Jarres River Basin 
Ss - sluggish streams of the O:>astal Plain 

Y - York River Basin 
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Table 2. Number of Species Present in the James-York River 

Basins. Number of endemic forms in parentheses. 

Organism 

Entocytherids 

Fishes 

Crayfishes 

James River 

17(1) 

83 (3) 

8(0) 

York River 

9 (0) 

67(0) 

5 (0) 
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Explanation of Table 3 

Entocytherid Asscociation in the James-York River Basins. 

Species known with certainty to utilize the same host species 

in one or more localities are indicated by X. Questionable 

associations (see page 6) are designated by z. 
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:x.. :x.. :x.. :x.. 1:::1 1:::1 
~ ~ 1:::1 £' £' 1:::1 ?l ?l ~ :? ~ 

~ ~ ;1 ~ ;t- ;t- ~ :s 
~ ~. {J ~ 

~ 
~ r Q ~ ~, ~ a. ;r 

i 
;1 Q ~ ~ ~ ~ lr i i' ~ 

;r 
Q ~ ~ 

(l) ~ s 
~ 

~ (l) 
~ 2 ~' ~ 

:x.. s· (1-
;r 

~ ;f, a <:) 

~ ~ ~ ~ 
0) s (l) (l) It ~ 

~ ;r ! Q (l) 
~. ~ 

So} 
~ Si ~. 

0) 

AnkyZocythere ancyta x x x x x x x " ?, 

Anky'LoaythePe teZmoeaea X X X ~ Z 

Anky Z.ocythere tiphophila X ~ Z 

Asaetocythere asaeta X X 

naatytocythere banana X X X X 

Daatylocythere ahataza X X 

Daatytoaythere fataata X X X x 

naatyZoaythere jeanae Z Z x z x X 

Daatyloaythere 8uteri X X X 7. X X X X X X 7. Z 

Donnaldsonoythere ardi8 X X X X X X X 

Donna'Ld8onoythePe hiwasseensi8 X X X X Z X X X X X X X 

Donna'Ldsoncythere trunoata X X X X X X 

Entoaythere internotaZus X X X X X X X 

En tocy there 8p. A X X X 

Okriocythereaheia Z X Z X X 

Ornithoaythere waltonae Z Z Z X 7. 'l( }{ 

Phymoaythere phyma X 
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THE ENTOCYTHERID OSTRACOD FAUNA OF THE 

JAMES AND YORK RIVER BASINS 

by 

Daniel J. Peters 

(ABSTRACT) 

Entocytherid ostracods were collected on crayfishes 

inhabiting the James and York River basins of Virginia. 

Of the seventeen species encountered, only one (Donnaldson

cythere ardis) seems to be endemic. 

Ankylocythere ancyla, Dactylocythere banana, Dt. falcata, 

Dt. suteri, Donnaldsoncythere ardis, Dn. hiwasseensis, 

Dn. truncata, Entocythere sp. A, E. internotalus and 

Phymocythere phyma occur on the crayfishes Cambarus 

acuminatus, C. b. bartonii, C. longulus and Orconectes 

juvenilis in the streams of the Valley and Ridge Province. 

In the Coastal Plain where sluggish streams are encountered, 

Ankylocythere telmoecea and Ank. tiphophila are associated 

with Procambarus a. acutus. Cambarus acuminatus is also 

found in the Coastal Plain in moderately flowing streams and 

it is infested with Dactylocythere suteri and Donnaldson

cythere hiwasseensis. 

The primary burrowing crayfish of the Alleghany 

Mountains Cambarus dubius) is host to Ascetocythere asceta 



and Dactylocythere chalaza whereas its ecological similar 

Cambarus d. diogenes of the Piedmont and Coastal Plain is 

the only host known with certainty for Dactylocythere 

jeanae, Okriocythere cheia and Ornithocythere waltonae. 

Ankylocythere tiphophila is associated with Fallicambarus 

uhleri, an inhabitant of swampy areas and marshes and may 

occassionally construct simple burrows in the Coastal Plain. 


