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INTRODUCTION

Decapod crus t aceans (spe cifically crayfishes and fre shwater s hrimps) are

quite numerous in the drainages of the southeastern United States and o ccupy

an extremely important niche i n aquatic systems. As predators they act as

disturbanc e compon ents on ben t hic freshwater commun i t i es a nd may se rve an

int egral pos i t ion in the early s t ages of det r i t a l decompos i t ion . They cons t i ­

tute an important prey item in the diets of a wide v a r iety o f t erre strial and

aquati c vertebrate predators, including game fishe s, such as Micropt erus

salmoides (La Cepede ) a nd other cen t r a r chi ds .

Researchers at the Savannah Riv er Pl ant (SRP) e mp loy the s e c rustaceans in

s t udies of t he e f f e c t s of therm al a nd he avy meta l po l l ution on surv iva l an d

behavior, as wel l a s in investigations of the fate s of he avy metal s and r adioactive

pollution in freshwater environments. A common problem t o these studi e s is the

unc ert ainty of species de t erminations, and it is our intent t o present an illus­

trated dicho tomous key t o the decapod c r us t aceans f ound i n the aquat ic habitats

o f t he SRP . I n addi tion , e a ch s pecies is t r eated sepa r ately wi th r eference to

specific t axonomic c har acters, eco l ogy , life history, colo r patterns, etc . A

brief di s cussion o f co l l ecti ng t e c hn i que s , preservation and preparatio n and

e qu i pmen t needed f o r identification also is p res e nted .

STUDY AREA

The Sava nnah Ri ver Plant (SRP) o ccup ies approximately 200 ,000 ac res i n

s o u thwest Sou th Carol i na and i s l ocated near t he ci t i e s o f Aug us t a , Geo rg i a and

Aiken, Sou th Carolina. Re cently the SRP has been designat ed as the first

Nat iona l Env i ronmen ta l Re s e arch Park, a protected o u t door l aboratory in which

experimental and ana l ytic al r e s earc h may be conducted . Borderi ng 22 mi l es of

the Savannah River , t h is unique a rea i n clude s a d iver s ity o f protected e cosystems

wh e re long rang e p r o jec ts conc erning man' s impact o n t he environment c an be
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implemented. The SRP is located on the geological Fall Line and supports

natural vegetational communities typical of the upper southeastern coastal

plain. These habitats include extensive lowland hardwood forests and cypress-

gum swamps, sandhills dominated by turkey oak and longleaf pine, upland oak­

hickory forests , and a large old field area. The aquatic habitats include a

large swamp bordering the Savannah River, a 2800-acre reservoir, various natural

and thermally affected (from several nuclear production reactors located on-site)

streams, and numerous Carolina bays, beaver-dam ponds, and abandoned farm ponds .

SPECIES LIST OF DECAPOD CRUSTACEANS ON THE SRP

Two families, five genera, and fifteen species of decapod crustaceans are

i nc l u d e d in the following list. Those species that have not been collected but

the ranges of which abut or encompass the SRP and probably occur there are

marked with an asterisk.

FAMILY PALAEMONIDAE Rafinesque, 1815

GENUS Palaemonetes Heller, 1869

Palaemonetes paludosus (Gibbes, 1850)

FAMILY CAMBARIDAE Hobbs, 1974al

GENUS Cambarus Erichson, 1846

Cambarus (Depressicambarus) sp. Hobbs (description in prep.)

Cambarus (Depressicarnbarus) latirnanus (LeConte, 1856)

Cambarus (Lacunicambarus) diogenes diogenes Girard, 1852*

GENUS Fallicambarus Hobbs, 1969a

Fallicambarus sp.

GENUS Faxonella Creaser, 1933

IPor synonymies and additional references pertaining to the crayfishes see

Hobbs, 1974b.
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..

.. Faxonella clypeata (Hay, 1899)

GENUS Procambarus Ortmann, 1905

Procambarus (Hagenides) pygmaeus Hobbs, 1942*

Procambarus (Hagenides) truculentus Hobbs, 1954*

Procambarus (Leconticambarus) barbatus (Faxon, 1890*

Procambarus (Ortmannicus) acutus acutus (Girard, 1852)

Procambarus (Ortmannicus) hirsutus Hobbs, 1958a

Procambarus (Ortmannicus) pubescens (Faxon, 1884)

Procambarus (Pennides) ~chinatus Hobbs, 1956*

Procambarus (Pennides) raneyi Hobbs, 1953

Procambarus (Scapulicambarus) troglodytes (LeConte , 1856)

ECOLOGICAL CONSIDERATIONS

The following is a classification of the habitats that will be useful in

locating decapod specimens in the SRP, and also l i s t e d are the most efficient

and productive methods for capture of decapods .

LENTIC HABITATS

Ponds - trap, d ipnet (littoral zone), headlight at night

Roadside ditches - dipnet, dig (burrowers) , headlight at night

Carolina Bays - dipnet, seine (if vegetation allows) , dig (burrowers)

Burrows - dig (burrowers), headlight at night (swamps and seepage areas)

LOTIC HABITATS

Streams - seine, dipnet , trap , headlight at night

Seepage areas - dig (burrowers) , headlight at night

Burrows - dig, headlight at night

Swamp - dipnet, seine, headlight at night

3



COLLECTING TECHNIQUES

Palaemonidae . The grass shrimp f ound in the streams of the SRP are most

easily secured with the aid of a f i ne- me s he d dipnet or a ~-inch-mesh s eine

(spe cimens will easi ly pass through larger mesh sizes). The use o f wire traps

with inverted cones and baited with meat (chicken scraps, l i ver, fish scraps,

etc .) wil l also produce samples of populations, however this method is not

r equired unle ss the area t o be sampled is heavily choke d with vegetation or is

t ypified by deep wa t er. In some of the s ha l low, sand-bottomed streams, they

may be caught at nigh t with t he aid o f a he adlight and dipnet: t he light

r e fle cted by the i r eye s appear s scar l et i n color~

Camba r i dae. In plac e s where t he water i s s hallow a nd not choked wi t h

vegetation, a ~-inch-mesh sei ne ha s p roven to be the bes t sampling devic e f or

crayfishes . The sei ne may be ancho r ed downstream no more t han two meters from

the area to be sampled, and debris and vegetation may be vigorously agitated .

Crayfishes will "back-stroke" and be carried by the current i nto t he s eine. Pools

and s ha l low ponds may be s ampl e d e f f e c t i vely by dragging the s eine acros s them,

alwa ys taking ca re t o ke ep t he anchored por t ion o f the seine in cont act wi t h the

s ubstrate. As mentioned f or s hri mp, in vege t at ion-choked or deep bodies o f

water, wire traps may be utilized, wi th best results o c curring af t er a r e side nc e

t ime o f a night o r two. A sturdy d ipnet (i . e. O- ring) i s e xt remely useful in

s amp l i ng small mud- bottomed pools , r oadside-ditch poo l s , and are a s choke d wi th

vege t a t i on . Since c r a y f i s hes are g e ne r a l ly nocturnal, activity increase s a t

night and t ho s e individua l s wh ich r emain in bur rows in the stream bank during

the day mov e i nto open water a t night . A headlight and small hand net are most

useful f o r night col lec t ing.

Under severe conditions o f drought , a l most without except ion , c rayfishes

burrow i nto the mois t substrat e until appropr iate water l eve l s r e turn. However ,
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..

.. numerous species invade the hypogean habitat regularly and some are restricted

t o burrows' through all or most of their life (primary burrowers). I n t he SRP

three species o ccur as primary bu r rower s : Cambarus (~.) ~. Di ogenes, C. (~)

sp., and Procambarus (~.) truculentus. Two species, Fallicambarus sp. and

Procarnbarus (~.) barbatus are g enerally f o und i n burrows but wander i nto open

water during rainy periods (secondary burrowers).* The remaining specie s are

t ertiary bur r owers ; they burrow only during periods of drought or occasionally,

but not ne c e ssarily, during the bre eding seas o n.

The us ual sei ne an d di pnet technique s of col l ect ion a re of little aid in

captur i ng t he burrower s and s everal additional methods hav e been found to be

mode r a tely s uccessf u l . Since the s ize of t he burrow, and more so , the size of

the ch imney pel l e ts , gives some indication o f the size of the crayfis h that

made the e x cavati on, one may assume that t he smaller burrows c on t a i n j uve niles,

and thus concen t r a te on larger burrows (if a l l openings are small, these may be

the t emporary homes o f Faxonella c l yp eata and/or Fallicambarus sp. , particular ly

if the sample area is a ditch). After sel e c t i ng a p romis i ng burrow, the chi mney ,

if pre sent, s hou l d be caref u l ly r emoved and t he mouth of t he bur row opened and

en lar ged to a llow the hand to be i nserte d to t he l eve l of the wat e r . The wat e r

shou l d b e ag itated v i gorously and left undis turbed for severa l minutes , a f t e r

which i ndividual s of most spe c ies come t o the s ur f ace in a short t ime. The

antennae may be seen waving at the surfac e of the water and an open hand s houl d

be thrust swi f t ly into the hole , pinning the crayfish t o the side of t he bur row .

With c a refu l manipulation, t he individual can be seized with the fing ers. I f

t h e crayf ish esc ap e s by r e tre at ing into the bur r ow, u sually i t agai n r e t urns to

the surface wi thin a few minutes .

Many crayfishes t hat construct c omplex r ami fying bu rrows are apparently

more re l uctant to invest igat e a disturbanc e at the mouth of the ir e xcavation.

*Cambarus (~. ) la timanus i s also a secon dary burrower bu t specimens on t he SRP

appear to spend a great deal more time in the streams rather than in burrows.
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Therefore, a dissection of the entire structure with the hand and a smal l shovel

or trowel may be necessary. In such burrows, the inhabitant usually s eeks the

deepest tunnel bu t infrequently retreats t o one of the side tunn els . A

par t i cu l ar ly bad problem exists in dissecting the burrows on the SRP since t he

s ubs t r a t e of many areas consists of sandy soi l . Whe n excavation of a burrow

is initiat ed , ve ry qu ickl y one r e cognizes t he p rob l ems o f continual collap s e

of t he sides of the ga l leries ; t he walls of the t unnels co l lapse and f orm a

thick soup . In a sandy s ub strate, it is s uggested that a hol e be dug paral l el

to the burrow so that the s a nd p ar t i c les do not fill the c r ayfish excavation .

Then the burrow may be dissected , a llowing the s and t o f all away f r om the

t unne ls. It s houl d be pointed out that t he us e of glove s i s of no help . If

used, the cr ayf i sh is o f t e n crus he d before on e realizes that i t is i n o ne 's

grasp .

Less e f f or t i s expended if col lection s are made at ni ght. The burrowing

cr ay f i s he s come to the mouths of their burrows and often wander over the s ur f a ce

of the ground . This is particularly true following a rain or when t he humidity

i s high . With t he aid of a headlight, occasionally they can be colle cted in

l arge numbers .

PRESERVATION OF DECAPOD CRUSTACEANS

I ndividua l cr ayf i s he s and s h r i mps should be killed i n 5-6~ neutral f ormalin

and s hou l d r emain in the so lution f or up t o a week , depe ndi ng upon the size .

The specimens shou l d be wa s he d in running t ap wate r fo r several hours and then

be t rans f e r red t o 70% ethanol (Et hy l alcohol). I n this sol ution co loration

cannot be preserved but if kept i n da rknes s, the colors f ade more s lowly. Whi t e

and Peters (1969) have devis ed a t echnique that adequately p reserves colors but

it i s recomme nde d that only a f ew selec ted speci me ns be so t reated , as l arg e
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collections would require entirely too much time to be preserved in this manner.

Whatever preservative is utilized, the solution should be changed periodically

(every 3-5 years) to insure lo?g-timc safe keeping of specimens.

PREPARATION OF SPECIMENS FOR IDENTIFICATION

Palaemonidae:

Reliable identification of freshwater shrimps can be made only if appendages

are dissected and mounted on a microscope slide. However, since only a single

species of Palaernonidae is known from SRP, identification is straightforward.

It is still advised that the second pleopod of adult males should be extirpated

and mounted on a slide (water or glycerin) for examination. Such males are

recognized by a well-developed appendix masculina on the second pleopod (Figs.

2b, c, 3). The distal portion of the appendix masculina should be viewed and

the apical and subapical setae counted, taking note of the position of the setae

on the appendix and their relative position on the endopod (Figs. 2b, c).

For further clarification of species, all appendages of shrimp should be

cleared. The clearing process involves "cooking" the entire shrimp in a lactic

acid-chlorozol Black E stain solution (3-5 drops of 1% alcoholic (95%) stain

solution per 20 ml of lactic acid - can sutstitute a 1% solution of fast green)

at 1500C for 15 minutes (longer for larger specimens). The soft parts should

then be absent and a translucent purple (or green) organism can then be washed

and transferred to glycerine. A semi-permanent slide can be made of separate

appendages by mounting them in glycerine and "ringing" the cover slip with a

suitable sealing compound.

Cambaridae:

For many of the crayfishes, a hand lens is adequate for identifying the

larger specimens; however, many smaller specimens cannot be observed adquately

without the aid of forceps, needles and a steroscopic microscope.
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Although the dichotomous key presented below is applicable t o both adult

male and most f emale cr ayf i s hes (and s hrimp), often first f orm (b r e e di ng )

male s are required for pos it i v e identification of a spe cies. First f orm

males may be distinguished from juvenile and second form (non-breeding adults ­

apparently i ncapable of transferring sperm t o the female) by the pr e sence of

o ne or more corneous ye l low to brown termina l e lements o n t he dis t al e nds o f

the first pleopod s (Fig . 4a) . Fir st p leopods o f juvenile and s econd form males

hav e much les s we l l defined termi na l e leme nts , o f which a re a l l non-corneous.

The tw o forms referred t o are two di stinctly diff erent and us ually alternating

(at e a ch molt) morphological f orms def i nitely associated with the r epr odu c t ive

cycle. Secondary sexua l characte r s o f Form I males include s t rong ly developed

hooks on t he isch iopodites of var ious pe r e iopod s a nd oft en e nl a r ged outgrowths

(bos ses) from the bases of the coxopodi tes (proximal s egments) of the f ourth

and/or fifth pereiopods (Figs. Sa, b).

Most f ema l es demonstra te no dimorphism wi t h r eference t o molting- r eproducti ve

cycles a nd the annu l us vent ra l is (located be t we e n t he 5 t h pair o f pereiopods )

i s, l ike t he f i rst p leopods of ma l e s , of t en r equir ed for positive speci e s iden­

tification .

Of t he s everal cha r ac ters used in the identification of crayfishe s at the

Savannah River Pla nt , the fi r st p leopod o f the male and the annu lus vent ralis

o f the f emale a r e the mos t r eliable of a l l t axonomi c c haracte r s , fo r t hey

demonstrate min imal varia tion within t he spe cies and are appar ently l i t tle

affe c t ed by adap t ation to the envi ronment (Hobbs, 194 2: 25) .

Some membe r s o f the g e nus Procambarus possess subt erminal s etae on the

distal e nd o f the fi rst p leopod (i .e . ~. (~.) raneyi) which p artially or

comple t e ly obscure t he t e rmina l e l eme nts . The s e t ae must be remo v e d carefu l ly

i n o r de r that t hese e lements can be viewed clearly. The c rayf ishes ' l eft
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-
- pleopod should be removed and p l aced in a dish of 70 % ethanol under a stereo­

scopic mi c r o s co pe . The p l eopo d s ho ul d be he ld at its base wi t h fo rceps and

set ae r e mov ed wi th a fine needle. Care s hould be t aken so as not t o i n jur e o r

br eak on e of t he termina l elements . The p leopod shou ld t hen be posi tioned

with t h e f lattened mesial surface agains t t he bottom of the dish and compared

wi th t he illus tra t i ons included in the t e xt. Ide n t i fi cation of crayf i shes of

other gene ra may be f a c i litated a lso by r emova l of the l eft p leopod and positi oned

as mentioned.

The major c haracters utiliz e d in i dentifi cation are i llu s t r a t e d and r e f e rred

to t hroughout t he t ext. Refe rence was made pre viously o f the impo r t an ce of t he

f i rst p l eopod and fo r des cri p t i v e pur poses , t hi s appendage is conside r ed t o hang

pendant from the abdomen . Towar d t he a t t ache d ("hinged") end i s conside red

pro ximal; t oward the opposite ("free" ) end, distal; the side t oward the anter ior

cepha l ic ; towar d t he telson, c auda l; the side facing the "middle" of the body

and corre sponding pleopod of t he pai r , me sial; and that facing the s i de of the

body , lateral, For f urther c lari f icat ion , when the appendage i s held in normal

or r e s t i ng pos i t i on ag a i nst the s t e r num o f t he c ep ha l o t ho r ac i c region , the s ide

i n contact with the t hora x i s t he cephal i c s urface a nd t he side viewed i n ventra l

aspect i s t he cauda l s u r face.

ADAPTATIONS TO HABI TAT

We have di scuss e d previous l y s ome o f the major feature s that are uti lized

f or recognit i on of taxa . The se cha r acters a re c l e a r l y phy l ogenetic, howeve r ,

othe r char acte rs may u s e fu l l y b e e mp l o ye d for species i de n t i fi c atio n that a re

adaptive in nature . Strict l y l otic c rayf ish s p e c i e s t end to be spinate with

var i ous s p i n e s located on t he rostrum, postorbi t a l ridge s, a nd a long t he cervi cal

gr oove (e .g. P. (P.) raneyi - s ee Figs . Ga, l 8a) . Sp i nes of burrowing c ray f i s hes

9



are reduced or absent (e .g. ~. (~. ) sp. - see Fig . Ba). The length - breadth

ratio of the areola is indicative of habitat type; that is, most crayfishes

that have a broad and short areola (see Fig. 16a ) and thus a amaLl.ez' gill

ch ambe r (presumably an adaptation to high oxygen levels) are r estricted to

lotic habitats . Those crayfishes which are commonly found in lentic situations

and, in particular , t he primary burrowers , possess the largest gill chamber ,

a s is noted by the long , narrow or partially obliterated areola (e.g. ~. (~.)

da diogenes). Primary burrowers demonstrate other c onspicuous structural

adaptations such a s a r educed abdomen , and broad, s hor t , depressed che l a e

(Fig . 9b) .

KEY TO THE GENERA AND SPECIES OF DECAPOD CRUSTACEANS

OF THE SAVANNAH RI VER PLANT

-
-
-
-
-
-
-

1

I '

2 (I' )

2 '

Rostrum a nd abdomen laterally compressed; rostrum extending well

beyond antennal scale and armed with dorsal and ventral teeth

(Fig . 2a, e) ; first two pairs of pereiopods chelate, second pair

of chelae larger than first (Fig. 2a ) • . .. .. .. .•. . (Palaemonidae)

Palaemonetes paludosus (Gibbes)

Rostrum and abdomen dorsoventrally compressed ; rostrum short and

lacking dorsal and ventral teeth (Fig. 4b); first three p a i r s of

pereiopods chelate , first pair of chelae larger than o t hers

(Figs. 4a , b ) (Cambaridae) 2

Areola obliterated along part of its l ength (Fig. 9a ) .•. .. . .. .•.. 3

Areo la open along its entire length (Fig. 4b ) . • . . . . . . . . .. . .. . .. .. 5

-
-
-
-
-
-
-3( 2) Male with hook s on ischia of third and fourth pe r e iopods (Fig . 5b);

first p leopod with shoulder on cephalic surface (Fig. 19c) ; terminal

processes directly distally (Fig. 19c); annulus ventralis of female

comparat ive l y flat and freely movable (Fig. 199); .. . . .. ...... ...•

... . . •. . . Procambarus (Scapulicambarus) troglodytes (LeConte)
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-
- 3 '

4 {3 ' }

4'

5 (2' )

5 '

6 (5)

6 '

7 (5' )

7 '

s (7)

Mal e wi th hooks on ischia of thi rd pe r e i pod s only ; firs t p l eopod

never wi t h shoulder on cephal i c s ur f a ce (Fig . Sa ); t erminal processes

di rected at right angl e s to sha f t of appendage (Fi g . 7c); annu lus

ventral i s of f emale di s t inct l y sculptur e d and s l ightl y , i f a t a l l ,

movable {Fig . 7f) . .... ... • . • . . . •.. •. •.. . .••.... • .. .. .. .. . • . • . . • . . 4

Col or deep r eddi s h purple , adu l t wi th oppasable ma rg i n of da ctyl

of chela not concave p roxi ma l l y (Fi g. Sb } .

· Camba rus (Depres s i cambar us ) sp.

Color ol i ve t o tan with s carle t t i pped c laws, adults wi th opposab l e

margi n of dactyl of che la conc ave prox imally {Fi g . 9b )-- - - - - - - - - ­

. . ... . . • • •. . . . • . Cambarus (La cun i camba rus ) diogenes diogenes Gi r a r d

Two o r more cervical spines pr e s ent (Fig . 6a ) .. .. .. . .. . .. . • . .. . . . 6

Singl e cerv i cal spi ne p r e sent or absent (Fig . 6b ) 7

Usua l ly wi t h mo r e than tw o cer v i ca l s pine s {Fig . 6a } ; fi r s t p l e opod

of f i r st form mal e wit h cepha lic p r oces s (Fig . 1 7f) .. ... ... .. . . • .

· . . .... . ... • ...... . . . ..... . . . .. Procambarus {Pennide s } echi na tus (Hobbs)

Never wi th more than t wo cervical spines (Fi g . 6b); fi r s t p1 eopod

of first form male without cepha l ic process (Fi g . l Sf } . . . • . .. ....

· .. ... • • •..... ..... .. ..... ... .... Procambar us (Pe nnides ) raneyi Hobbs

Ros trum wi t h mar ginal spines o r tuberc l e s (Fi g. 15a) . . . . . . . . . ..• . S

Rost rum without marg inal spines or tuberc l e s (Fig . lOa ) l O

Areol a with no mor e than thr ee punctations across narrowest p art

(Fi g a 14a) i f i r s t p leopod o f f i rst f orm male wi th s ub t e rmi na l se t ae

l oc a t e d on cep hal olateral l y s i t ua t ed kn ob (Fig. 14c) , t ongue of

annu l us vent ra l is o f femal e disappea r ing be neat h hi gh ly e leva t e d

prominence (Fig . 14g ) .

... .. ... .. .. . . .. Pro cambarus (Ortmannicus ) a cutu6 acu t us (Girard )

11



8'

9 (8' )

9'

10 (7' )

10'

11(10)

11'

Areola with four or more punctations. across narrowest part (Fig.

l5a); first pleopod of first form male with subterminal setae

located at cephalolateral base of terminal elements (Fig. l5c);

tongue of annulus ventralis of female not projecting under elevated

prominence (Fig . l5g) . ....... ... .. ... ........... .... ........ •.•.. 9

First pleopod of first form male lacking caudal process (Fig. l5f);

caudal knob rounded, never in the form of a ridge .

................... ... Procambararus (Ortmannicus) hirsutus Hobbs

First pleopod of first form male with vestigial caudal process at

base of central 'projection (Fig. l6f); caudal knob, when viewed

laterally in form of ridge (Fig. l6e) .........••... ..............

. . . . . . . . . . ~ Procambarus (Ortmannicus) pubescens (Faxon)

Areola narrow, with no more than one punctation in narrowest part

(Fig. l2a) 11

Areola moderately broad to broad, with more than one punctation

across narrowest part (Fig. l3a) 12

First pleopod of male with terminal portion of appendage conspicu­

ously flared and terminal elements directed caudally (Fig. l2c);

annulus ventralis of female .subovate with greatest diameter in

longitudinal axis and bearing broad median depression (Fig. l2g)

. ........... ...... ..... Procambarus (Hagenides) truculentus Hobbs

First pleopod of male with terminal portion of appendage not flared

and terminal elements extending distally (Fig. lIe); annulus

ventralis subcircular with longitudinal median trough (Fig. llg)

.. .................... . .. .... Procambarus (Hagenides) pygmaeus Hobbs

12
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-
- 12(10')

12'

13( 12' )

13 '

First p leopod of male wi t h set ae on cephalod istal margin of appendage

and t ermi na t ing i n three acute elements (Fig. 13c ) ; chela o f ma l e

wi th mesial surface of palm bearded (Fig. 13b) ; annu l us ventralis

of female flar ed and mul tituberculate cephal ical ly (Fig . 13g) •. • .

. . . . . • . .... .. .. ... Procambarus (Leconticambarus) barbatus (Faxon)

Fi r st pleopod of male never with s etae on cephalodistal mar g in of

appendage and terminati ng in two e lements (Fi g. I De); che l a of male

never with mesial s urface of pa l m bearded; a nnulu s ventra l is of

fema l e neither f lared no r bearing tubercles cephallically . .••.. •13

Areola with no more than three punc tat ion across narrowe s t part

(Fig . 7a ); male wi th terminal e lements of fir s t p leopod bent at

r ight angles t o s ha f t of appendage (Fig. 7c ) ; annulus ventra l i s of

f ema le with cephal o l a teral port i on p lane or depr essed (Fi g. 7£)

.... ... .... . . . .. .. •. . • •. Camba rus (Depre s sicambarus) l a timanus (LeConte)

Are o la wi th f our or more punctations a cross narr owe s t p a r t (Fig .

l Oa ) ; male wi th t erminal e lements of fir s t p leopod consis t i ng of

one l ong and one ve s tigi al element (Fig. 10c) ; annulus ventra l i s

of f ema l e with c ephalolateral p or t ion s e l eva ted (v ent r a l l y) i n

r ounded l obe s (Fig . 10f) . . .. .. . . . •• .• • . .. . . . . . . .•Faxonella cylpea ta (Ha y)

13



DESCRIPTION OF DECAPODS

The following is a summary of information that aids not only in species

determinations but also presents information concerning type-localities,

geographic distribution of the species, their ecology, life history, and

color patterns.

FAMILY PALAEMONIDAE RAFINESQUE, 1815:98

GENUS PALAEMONETES Heller, 1869

DIAGNOSIS: Rostrum well developed and provided with dorsal and ventral

teeth; carapace smooth with antenna! and branchiostegal spines well developed

and branchiostegal groove present. Abdomen smooth, pleura of first four

segments rounded at tip; telsan bearing two pairs of dorsal and two pairs

of posterior spines. Antenna with well developed scaphocerite, ou t e r margin

of which terminating in distinct tooth; spine located on outside of antennal

peduncle near base of scaphocerite. First pereiopods slender, and chelate;

second pereiopods chelate, slender but longer than first pair; last three

pairs of pereiopods slender, not chelate. First pleopods with endopod

lacking appendix interna, present on all other pleopods; second pleopod of

male with appendix masculina extending beyond distal extremity of appendix

interna.

TYPE SPECIES: Palaemonon varians Leach, 1814 from the Eastern Atlantic .

Palamonetes paludosus (Gibbes)

(Figures 2a-e, 3, 20)

DIAGNOSIS : Translucent; rostrum slender, extending to or somewhat beyond

end o f s caphoc erite; upper margin concave with 6 to 8 teeth and tip -directed

upwards; lower margin bearing 3 or 4 teeth. Branchiostegal spine situated
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...
just beneath b ranchiostegal gr oove with more than half its length extending

beyond anter ior margin of carapa c e . Sixth abdomi nal segment l e s s t han t wice

as long as f i fth an d slightly s ho rter than t els on. Ante rior pai r of dorsal

spi nes on t elson l ocated immediately posterior t o midlength ; post e r i o r pai r

si t ua t e d appr oxim a tely midway betwee n a n t e r i o r pair and pos ter i o r margin of

t elson; posterior margin t erminating in gene ral ly distinc t median point and

provided wi th two pairs of spine s. Second pair o f pereiopods di stinctly long er

than first ; e ntire che l a extending beyond scaphocerite. Male with f our or

more api cal setae on app end i x mascu l ina ; oviger o us fema le with r e l a t i v ely few

(15-60-Dobkin, 1963:43) l arge eggs. See Fleming (1 969) and Vil lalobos and

Hobbs (1 974) for a de t a i led a c count o f taxonomi c cha racters us ed in separat i ng

thi s specie s f rom ot her s of t he genus; see als o St renth (i n p ress ) f or furthe r

s ystematic i nformat i o n co ncern i ng t his spec i es .

TYPE-LOCALITY: St. Andrews, Charle s ton Count y , south Carolina.

DISTRIBUTION: Cornmon i n fre sh wate r s o f the l ower Piedmont and Coas t a l

Plai n provinces east of t he Al l e gh e ny Moun tains , from New J ers ey t o Flori da .

Thi s species has been introdu ced i nt o several l oca l it i e s west of t he Al leghenies :

Louisiana (environs of New Orleans a nd Morgan Ci t y ) , Texas (San Mar cos) and

Okl ahoma (Holthuis, 19 52 : 211) . Hobbs and Hart (1959:150) r epo rted i t from

Mis s issippi and Strenth (1974: 8) not ed tha t i t had been i nt r oduced i nto

s outhern Cal i forni a and no r thern Mexico. The s hr i mp serves as f i s h f o od, and

Wor th (1908) mentioned s h ipments of living speci me ns of ~. pal udos us f r om

Hal i fax , North Carol ina t o Washington , D. C. a nd to Neosho , Mis souri .

ECOLOGY : Meehean (1 936 : 436) discussed t he habi tat of his ~. pa ludosus

(~ ~. kadiakensis , Rathbun , 1902) f rom the env i rons -of Natchitoches , Louis iana ,

and his summary i s app l i cable to the habitat of P . pal udosllS : "The s e shrimp

15



are fairly abundant in the qu i e t wa te r s i n thi s se ct i on of Louisiana. The y

are found among the emergent vegetation , on t he branches o f tre es which have

falle n i nto the water, or clinging under the duckwe ed which enti r e ly covers

t he s ur face o f some ponds during warm weather. I n· h i gh wate r , the shrimp

a re abundant in the i nundated t err estrial vegeta t ion along t he shore , and

especi ally among the h i gh grass and bushes . They may also be t aken among

the floating vegetation i n lakes ." Dobkin (1 963 : 42) collected i ndividuals

"from a fresh water can al 18 mi l es west o f Miami , Florida , by means o f a push

net swept t hrough the f loa t i ng veget a tion and s ha l low water grasses. " On the

SRP, this spec ies i s widely d i stribute d (Fig. 20) i n all the ma j or s t r eams a nd

i s most abunda nt in l otic areas whe r e vegetation is r elatively dens e.

LIFE HISTORY : Meehean (1936 : 43 8) rep or t ed "the life history of ... (~.

kadiakensi sl i s confined t o a singl e year . The young appear in the s amp l es

as a smaller age group in ab ou t midsummer. Their growth can be traced until

they r each the maximum size a t approximate ly the time the f i rs t eggs are laid

in the sp r ing . The se larger i ndividuals d ie o f f leaving t hose whi ch mature

l ater and a t a s ma l l e r size, un t il t he whole generation r eproduc es and dies

of f t o be r eplac ed by the new one . " Observat ions o f individuals on the SRP

i nd icat e t ha t t his species f ollows c l o sely t he development i ndicated by Meehean;

howev er, detai led s t udy wi l l be requ i red (bot h l aborat ory and f i eld) before an

adequate unders tanding of this speci e s on the SRP i s a ttained . Dobkin (1963)

g i v e s a very de tai led a c c o unt o f the pos tembryoni c development of ~. p aludosus.

COLOR: Living f orms a re nearl y tran s lucent , wi t h a s l ight t an or pink tint .

METHOD OF CAPTURE : Thi s spec ies i s mo s t eas i ly a ttained by using a s e ine

o r d ipnet , however a trap c an a l s o be uti lized wi th some s uccess.

16
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... F~~ILY CAMBARIDAE HOBBS, 1974a:lO

GENUS CAMBARUS Eric hson, 1846

DIAGNOSI S ; IIAn tenna never with conspic uous f r i ng e on me s i a l border . Thir d

maxilliped with t eeth on mesial margin o f ischium. Mes ial margin o f palm of

chela wi t h r ow of fewer t han 12 tUbercles except in albinsi tic speci es i n which

more present ; late ral margin o f f i x ed f i nger ne v e r bear ing spini form tuber c l e s ;

opposable ma r gin of dacty l a lmost never wi th prominent excision. Areola b road

to obl iter ated or linea r at midlength. I schium of thi rd pereiopod with hook.

Coxa of f ourth pe r e i op od of mal e with caudomes i a l boss. Fir st pleopods of

f irst f orm male symmet r ical , cont iguous basal ly, with d istal port ion of s haft

never included caudal ly , and terminat ing i n 2 or 3 distinct parts (medial process ,

centra l projection , and o c c a s i ona l ly caudal knob; cephal i c p rocess alway s absent),

2 p rominent ones bent cauda l ly or caudolater a l ly between 45 and 100 degrees

or wi t h cent r a l pro ject ion f orming arc app r oach i ng 180 degrees; cent ral proj e c­

tion b ladelike o r taper ing f rom base, wi t h or wi t hou t subapical not ch ; me s i al

p rocess s ub coni c a l , bu l biform , or conspicuous ly infl ated at base , seldom

corneous, never appearing twisted or subsp atual te d i s t a l ly , and l a cking

eminence on cephalic (mor p hological ) border ; ca ud a l e lement seldom present ,

but occasi ona l ly r epresent e d by kn oblike prominence at caudo l ateral base of

central projection . Fema l e with an nu l us ventralis immovable o r wi th cauda l

ha lf s l ightly movable; fi rst pleopod present, r udimentary , or absent" (Hobbs,

1974a: 11-12).

RANGE : Nor t h Amer ica : Coasta l r e g i on o f Ne w Br un s wi ck, Canada, sout hward

to panhand l e of Fl o r ida; westwar d t o Texas and northwa r d t o Minne s o t a and

southern Ontario .

TYPE-SPECIES: Astacus Bartoni i Fabricius, 17 98 by s ubsequent designation .

17



Cambarus (Depressicambarus) latimanus (LeConte)

(Figures 7a-f, 21)

DIAGNOSIS: Rostrum without marginal spines or tubercles, concave with

elevated margins and contracted distally to form sho r t , triangular acumen.

Cervical spine pr e s ent or represented by tubercle. Areola moderately broad

with 3 or 4 punctations in narrowest part; length constituting 28 to 37 % of

enti re c ar apa c e l ength; chela compressed with two rows of five or six tubercles

along mesial margin of palm. Ma le with ho ok on i schiopodite o f third p e r e i op od

only; f irst pleopod of first form male r eaching coxopodite of third per e i opod

whe n abdomen flexed, and terminating in two elements; mesial process bulbous,

tapering to sub-acute prominence or with several e x c r esc e nc e s and non-corneous;

central p ro ject ion scyt he- l i ke and corneous and directed p roxi mal ly; cephalic

and c a uda l processes absent. Annulus ventralis subovate with gr eat est length

in transverse axis and possessing submedian longitudinal depression; anterior

par t of annulus on ly slightly obs cur e d i n ventral aspect by s t e r num.

TYPE-LOCALITY: Athens, Clarke County, Georgia

DISTRIBUTION : Common in sma l l streams and borrows of the Pi edmont and

Coasta l Plain provinces from North Carolina to Alabama, chiefly in the Pi edmont

but ex t ending i nto west e r n Florida along the Apalachicola River . On the SRP

t his species is t he mo st widely distributed and cer t a i n ly the mos t ubiquitous.

It i s pre s ent in all the major s t reams on the Pl a nt where it i s f ound f r om

t he upp er to the lower reaohes (Fig. 21).

ECOLOGY: This species a n t he SRP appears t o be most prevalent i n the

small sand-or c l ay-bot tomed s t r e ams ; ho wever , it o c curs also i n well dra i ne d

swamp are a s . and in the beds of intermittent streams. It is f o un d common ly in

de bri s pile s littering the s t r e am beds and in burrows excava t e d i n the banks
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- of the streams. The mouths of burrows are not always marked by a pile of

mud pellets and the complexity of the burrows is extremely variable, ranging

from a straight vertical tunnel to a complex, highly branching burrow. In

addition to openings above the level of the water, often openings were observed

beneath the surface . Most of the burrows are excavated to a depth of one-half

meter; rarely so deep as a meter.

LIFE HISTORY: Breeding males (Form I) are evidently present in the

populations except during July and August. Ovigerous females and those carrying

young have been observed only during March and April (Hobbs, in prep.).

COLOR: A dimorphic color pattern exists in this species on the SRP. The

ground cOlor in both patterns varies from light brown (tan) to a pale greenish

gray. Like all crayfishes of the area, the colors and patterns are commonly

masked by the dark "black ll covering of tannins on the exoskeleton. One color

pattern in characterized by a general tan to gray appearance and with orange­

tipped chelae; the joints of the pereiopods and tubercles on the palm of the

chelae are cream colored; few other distinguishing patterns are readily vi~ible,

although a darker color accompanied by moderate spots is noted in the area of

the "muscle scars" on the dorsal side of the carapace. The second color pattern

is .noted by a longitudinal stripe of light tan or cream color that is situated

on the mid-dorsal line and extends from the basal third of the rostrum pos­

teriorly to the ultimate or penultimate abdominal segment. The stripe, which is

bounded laterally (from anterior to posterior) by the postorbital ridges and

the muscle scars, expands laterally beyond the margins of the areola, and

constricts to cover the mid-dorsal surface of the abdomen (where it is bounded

laterally along its entire length by paired darker brown stripes). The

tubercles of the palm of the chelae and numerous pereiopod joints are cream

colored and the tips of the chelae are often orange or red.
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METHOD OF CAPTURE : This species may be captured using various methods ,

depending on the s ample area: s e ine, dipnet, trap, digging from burrow .

Carnbarus (Depressicarnbarus) s p . Hobbs , in prep .

(Figure 8a - f , 23)

DIAGNOSIS: Rostrum without marginal s pine s or tuberc les ; short and

concave, with convergent , s l i gh t ly t hickened margins , contracted abruptl y

at base of s hort triangular a cumen ; eyes sma l l . Cervical spi ne absent (t wo

s mal l t ube rc l e s representing cervi ca l s p i nes ) , but l at e ral s ur f a ce of carapace

with numerous punctations. Are ola narrow with never more than onc punctation

in narrowest part; length constituting 40-44% of entire carapace l e ng t h. Chela

compressed with two well-defined rows of 7 or 8 tubercle s along mesial s ur f a ce

of palm . Male with hooks on i schiopodite of third pereiopod only ; first

pl eopod of f irst form ma le r eaching coxopodite o f t h i r d pereiopod and termi­

nating in two elements: me s i a l process inflated but wi t h s l ender apical portion ;

cent r a l projection s t rongly arched , its tip directed proximally and with adjacent

subapical notch; caudal knob we l l defined ; caphal ic p roces s absent . Annu l us

ventralis subovate with g reate st l e ngt h in transverse axi s and wi th submedian

depression; s t r ong ly a symmetrical; cepha l ic area with s ubmed i a n trough , its

caudal portion curved dextrally a nd obscured beneath high dextral wall; anterior

part of annulus not obscured i n vent r a l aspect of s ter num.

TYPE- LOCALI TY : Not ye t de signated.

DISTRIBUTION: Burrows (pr ima r y bu r rower ) from Geor gi a : Burke and Effingham

c o unt i es ; South carolina : Allendale and Barnwe ll count i es.

ECOLOGY : On the SRP this species has been captured from a s i ng l e locality

(Fig. 23), a l ow-lying boggy are a where the water table was o nly a f ew inche s

below the s u r face . The burrows a re cappe d by poorly formed chimneys , consisting
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simply of a pile of black muck and the tunnels are complex and interwoven

among numerous roots. The mouths of the burrows may be covered beneath logs.

The tunnels are relatively deep, one was dissected to a depth of approximately

one meter. Hobbs (in prep.) describes localities similar to this but also

has found this new species on higher ground (a seepage area on a bluff) along

the Savannah River.

LIFE HISTORY: Hobbs (in prep .) reports Form I males during August and

September, and a female with young was found in August.

COLOR: Ground color reddish brown to dark orange, no distinct markings

on carapace; distal portion of finger pinkish orange; tubercles on entire

chela pinkish cream to orange (see Hobbs, in prep. for more detailed account) .

METHOD OF CAPTURE: This species is collected by excavating burrows or

with the aid of a headlight at night .

Cambarus (Lacunicarnbarus) diogenes diogenes Girard

(Figures 9a-f)

DIAGNOSIS: Rostrum short, narrow and concave with elevated margins con­

tracted to form short triangular acumen, and lacking marginal spines or

tubercles. Cervical spine or tubercle absent (Fig. 6b). Areola very narrow,

with room for no punctations in narrowest part or, more commonly, partially

obliterated; l ength constituting 39-42% or entire length of carapace. Chelae

large, broad and tuberculate; 2 or 3 rows of tubercles along mesial margin of

palm, mesial most row consisting of 5 to 7. Male with hook on ischiopodite

of third pereiopod only first pleopod of first form male reaching coxopodite

of third pereiopod when abdomen flexed an~ terminating in two elements; mesial

process slender and tapering to subacute prominence; central projection non­

tapering and distally rounded, both projections directed caudally at"a~gles
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only s l ightly greater t han 90 degrees ; cephalic and caudal processes absent.

Annulus ventr a l i s somewhat diamond-shaped wi th greatest l e ngth in transverse

ax i s and pos s ess ing an S- shaped median depre s sion; nearly symmetrical .

TYPE-LOCALITY : Vicinity of washington , D. C.

-
-

water of s t reams east of the Rocky Mount a i ns and south of the Great Lakes

(except Florida peninsular), the Al l e gheny Moun t a i ns and l ower Miss i s sippi

River drainage in Louis iana (Hobb s , 1969b :K15). Al though thi s species has not

been col l e cted from the SRP proper, it has bee n collected in t he i mme diate

env i rons and undoubtedly occurs there as well.

ECOLOGY: This specie s is commonly found burrowing along t he banks of

both l arge and small streams , a nd occasionall y in s e ep age are a s in t he head­

waters of sma l l s t r e ams ; individuals are found commonly burrowing r oadside

ditches . The mouths of the burrows are commonly covered by neatl y cons truc t e d

chimneys t ha t of t e n extend upwards as h igh as 30 em . Usually the bur rows have

two o r more openi ng s , one be l ow the wate r table and one or more above it, and

se l dom hav e more than two or t h ree passageways. However, i n s e e pa ge areas

the burrows may branch in s everal directions and have two o r more ch imn e ys.

Gene r a l l y the burrows may ext e nd into the soi l to a depth o f one mete r ; however,

Hobbs and Hart (1959 : 189 ) s t a t e that t h e "Burrows along t he banks o f the

Apa l achicola River (Florida) with op e nings 10 to 15 f e e t above t he wa t e r l evel

are almost certa i n l y excavated by this s p e cie s II Harri s (1 9 0 3 :8 5- 96 ) and Or tmann

(1 906: 41 6-4 24, 480- 486 ) presented v e ry comprehensive accounts o f their observa­

t ions o n habits and habitats o f t his spe cie s, and a lthough other more recent

repor ts exis t , l itt le additional new information has been a dded t o the s tudies

men t ioned .

DI STRIBUTION : Burrows (primary burrower) and occasionally s t and i ng

-
-
-
-
-
-
-
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-
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LIFE HISTORY: Based on collections made in Flor ida, Georgia , North and
...

South Carolina, breeding males are present in the populations during Mar ch to

May, August, October to December; ovigerous females are f ound from l ate Sp r i ng

to early Fall.

COLOR: The variable ground color ranges from a creamy yel l ow to a blui sh

green , wi th t he majority of populations being tannish brown. Most i ndividuals

are ma r ked with red or crimson along the margins of the r o strum , pos t or b i t a l

r i dges , tubercles and t i p s of t he ch ela.

METHOD OF CAPTURE: This spec ies i s col lect ed p rimarily by d i ggi ng ,

occ as i ona l ly by using a seine.

GENUS FALLICAMBARUS Hobbs, 1969a

DIAGNOSIS : "An t enna never wi th conspicuous fringe on me sial border . Third

maxill iped with teeth on mes i a l margin of ischium. Mesial ma r gin of palm of

depressed che l a with r ow of f ewer than 1 2 tubercles; l ater al marg in of fix ed

fing er never with r ow of spines or t uberc l e s ; opposable margin of dactyl us ua l l y

with prominent excision . Areola linear or obliterated at mi dlengt h . Ischium

of third pereiopod, and sometimes that of f ourth, of male with hook. Coxa of

f ourth pe r i opod of male with prominent caudome sial bo ss. First pleopods of

first form male symmetrical , contiguous "basally, and termi nat ing in 2 or 3

e l ement s (mesial pr o c e ss , central p r o jection , and, occasiona l ly , cephalic

proce ss) bent caudall y or caudomesially at angle great er t han 95 degre es t o

main shaft or forming b r oa d arc of a l most 180 degrees; centr al pro j e ction

bladelike or tapering , and usually lacking s ubapical notc h; me s ia l proce s s

neve r bulbi form but appearing t wis ted and of ten wi th emine nce on cophalic

(morphologica l ) border; cep ha l i c p r ocess a t l e ast partially corneous, situated

at mesial base of mesia l process, and directed caudad or caudodistad. Fema l e

with annu l u s ventral is on ly slightly movabl e; first p leopod present" (Hobbs

197 4a: l 2).
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RANGE: North America: Texas to Ontario; southward to the panhandle · of

Florida.

TYPE-SPECIES: Cambarus strawni Reimer, 1966, by original designation.

Fallicambarus sp.

DIAGNOSIS: Two juvenile specimens collected from a small stream in a

Cypress swamp in the southwest portion of the SRP (Fig. 21) have been tena­

tively assigned to the genus Fallicambarus. In as much as F . uhleri (Faxon,

1884:116) is the only member of the genus reported to occur in South Carolina

(Hobbs, 1974b:24) they have tenatively been assigned to this species and

definitive determination must await the capture of adult specimens .

GENUS FAXONELLA Creaser, 1933

DIAGNOSIS: IIAntenna never with conspicuous fringe on mesial border. Third

rnaxilliped with teeth on mesial margin of ischium. Mesial margin of palm of

chela with or without much reduced tubercles; lateral margin of fixed finger

never with row of spines or tubercles; opposable margin of dactyl never with

prominent excision. Areola moderately broad at rnidlength. Ischium of third

p ereiopod of male with hook. Coxa of fourth pereiopod of male without caudomesial

boss. First pleopods of first form male symmetrical, contiguous basally, and

terminating in one long (central projection) and one short (mesial process)

element, latter no more than half length o f former; central projection of paired

appendages always overlapping. Female with annulus ventralis freely movable;

first pleopod rudimentary to virtually absent" (Hobbs, 1974a:13).

RANGE: North America: Oklahoma and Texas east to Gadsden County, Florida,

a nd Richland County, South Carolina.

TYPE-SPECIES: Cambarus clypeatus Hay, 1899, by monotypy .
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..

.. Faxonella c lypea t a (Hay)

(Figure s 10a-f, 22)

DIAGNOSIS: Ro strum broad a nd spat u late and wi t hout marginal s p i nes ,

wi dest immediat ely distal to base a nd lacking acumen. Cervical spines abs ent.

Areol a wi de wi th about five punctations i n nar r owe s t part ; l e ng t h cons t i t uting

about 20% of total length of carapace . Chela elonga te (p alm longer than movable

finger) and not co ns p i cuou s ly depressed ; pa lm bearing large number o f smal l

t ubercles. Ma l e wit h hooks on i s chiopod i t e of thi r d per iopod o nly; first

p leopod of f i r st f orm male r ea ching coxopodite o f f i rst p e r e iopod when abdomen

f l exe d and terminating in two r ami : me sial p r oce s s acute, non-corne ous and

very s hor t ; central p ro ject ion s lender , cor neou s , very long, and over l apping

t hat of other fi r st p l eopod ; cephalic and cauda l process e s ab s ent. Annulu s

vent r a l is s ubovate with great e s t l ength i n transverse axis, fre ely mov able,

a nd cepha l ic reg i on e levated in s omewha t pai r ed lobes overlying caudal po r t i on

of s ter num.

TYPE-LOCALI TY: Bay St . Louis, Hancock Count y , Mississippi.

DISTRIBUTION: LeFlore County , Oklahoma and Ma r ion County , Te xas t o

Ga ds de n County , Flori da a nd Aiken , Barnwe ll, and Richl an d count ies , South

Ca rol i na .

ECOLOGY : This species is r eported from s l uggish streams , l e ntic s itua tions

and burrows (tert iary burrowe r ) . Al l · sp ecimens col l e cted i n t he SRP came f rom

r oadside d i tches where they were caught wi th a dipnet or were dug from shallow

bur rows . The y appear t o be r e stricted to t he l ow l ying areas of t he west and

southwe st portion o f t he SRP (Fig. 22) . Hobbs (1 942 :155-156 ) r eport e d t hem

f r om a t l ea s t f our t ype s of situat ions . He co l l e c t e d them from .. ... a r oads ide

di t ch i n a sma l l a rea o f flatwoods, whe re they were c ommon among the vegetation

cove r i ng t he b o ttom o f t he ditc h and i n burrows near the water . The bu r r o ws,

mar ked by small , neat l y c onstructed chimneys , were simple and ranged i n depth
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from six inches to a foot." He reported that "two females were taken f rom

t he submerged vege t a t i on of a clear, sand bottomed, moderately flowing stream."

Als o he found spe c i mens "in a sma l l , s l uggish , s i l t y stream that flows through

a section o f pine and cypres s l owland ." . .. "In a small cypress pond" ... thi s s pec ies

was "seen scu rryi ng about in the water as I waded into it. The bottom of t he

pond had a thi ck mat of l eave s f rom which many specimens were taken with a

dipnet . 1l

LIFE HISTORY: "Firs t form males have been collecte d . .. f rom Februa ry

t hrough April and f rom June through September. No female s wi t h e ggs have

be en f ound" (Hobbs and Hart, 19 59: 185) .

COLOR: Dimorphic color p atter n e xis t ing in this s pec i e s o n t he SRP.

Gro und color f or both patterns va ryi ng from light to r eddish brown. One

co lor pa t t ern char a ct er i zed by mottled appearance with patche s o f dark r ed,

t a n and dark brown scattered over ca r apa ce ; abdominal segments with l a t e r a l

da r k brown marks f orming dark l ateral streaks : first pereiop od pale p i nk or

cr eam-colored wi th red splot ches randomly di spersed. Second color pattern

char acterized by median l ongi t udinal s t r ipe of light tan or cream s i t ua ted

on mid-dorsal line extending from apex of r ostrum posteriorly t o last abdomi na l

segme n t . Stripe narrow anteriorly, expandi ng ov er are ola, t hen const r ucts t o

fo r m narrow s t rea k on mid-dor s al surface of abdomen . On abdomen f lanked on

e i ther side by gray-brown s tripe , which in t urn f l anked ventrolate r a l ly by

cream- colored streak . Che lae t an and mott led with darke r t an p igment .

METHOD OF CAPTURE : This species is captured by usi ng a sei ne , dipne t,

by digging, or with t h e aid of a headl i ght at night .

26

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



-
-

-

-

GENUS PROCAMBARUS Ortmann, 1905

DIAGNOSIS: "Antenna never with conspicuous fringe on mesial border.

Third maxilliped with teeth on mesial margin of ischium. Mesial margin of

palm of chela with none to many tubercles; lateral margin of fixed finger

never bearing spiniform tubercles; opposable margin of dactyl occasionally

with prominent excision. Areola broad to obliterated at midlength. Ischia

of third, fourth, or third and fourth pereiopods of male with or without

caudomesialboss. First pleopods of first form male symmetrical or asymmetrical

(latter in all species on SRP), sometimes deeply withdrawn between bases of

pereiopods and at least partially concealed by setae extending from ventro­

lateral margin of sternum; subcontiguous, contiguous, or partially overlapping

basally, and terminating in 2 or more, usually 3 or 4 elements; presence of

subterminal setae in many members of genus unique; terminal elements highly

variable in form and disposition; if only 2 elements present (mesial process

and central projection), shoulder present on distal third of cephalic surface

of appendage, or central projection forming distally projecting triangular

plate, or central projection arising from caudal margin of enlarged terminal

region; if more than 2 elements present, central projection seldom bladelike,

if so, directed laterodistally or lacking subterminal notch, and elements

never bend caudally at angle of so much as 90 degrees. Female with annulus

ventralis freely movable, although sometimes partially covered ventrally by

caudally projecting prominences from sternal plate immediately cephalic to it;

first pleopod usually present" (Hobbs, 1974a:15-16).

RANGE: North America: Guatemala and Cuba to Minnesota and southern

~ew England, except in mountains. Introduced into California, Hawaii, and

Japan.

TYPE-SPECIES: Cambarus Digueti Bouvier, 1897, by subsequent designation.

27



Procambarus (Hagcnides ) pYgmaeus Hobbs

(Figures lla-g)

DIAGNOSIS : Rostr um without marginal spines; f lattened dorsal ly with

s cat t e r e d punctations; acumen absent; margins converging to tip . Cervical

spine prominent . Areola narrow with o nly o n e punctation in na r rowe s t p a r t ;

length constituting abo~t 35% of total l engt h of c ar apace . Che la distinctly

depressed, of moderate l e ngt h and breadth ; inner margin of palm with cristiform

row of 8 tubercle s. Male with hooks on i s chiopodite of third pereiopods on ly.

Fi rst p leopod of f irst f orm ma le reaching base of second p e rei opod when abdomen

flexed and terminating in three distinct p ar t s : mesial process slender and

tape r ing, a nd ex tending caudodistally s l i ght ly be yond cent r a l projection ;

c epha l i c p roce ss absent; c entra l projection subtri a ngular , l a r g e , p l a t e - l i ke ,

and directed di stally ; caudal element f orming sharp corneous ridge along

caudolateral base of central pro jection . Annulus ventralis subovat e (nearly

c i r cul a r ) with gr e a tes t l ength in longitudinal axi s , and bearing cons p icuous

s ubmedi an l ongitudinal f u r row.

TYPE-LOCALITY : A small swamp s t ream flowing through a cypre s s bay in

the f latwoods r egi on about 16 miles north of Fargo on Ge or gi a State Highway

89 , Cl i nch County, Ge or g i a .

DISTRIBUTI ON: Coas tal Plain of Geor gi a (from Tifton upland t o coast) ,

between Ogeechee and Suwannee basins , an d from Flor i da (Gulf , Li be r t y, Le on ,

and Wakulla Counti es).

ECOLOGY : Hobbs (1 94 2:8?) noted "that in every l oca l i t y from which thi s

spec i e s has b e e n t aken i s i n swampy t e rrain , and whether in quiet o r flowing

wa t e r Jun cus r e pe n s is abundant . In most o f thes e l o calities this brilliantly

r ed and green co l ored plant forms thickly matted beds over l a r ge areas of the
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pool or stream bottoms." Hobbs continues by indicating that this species had

"been taken from burrows in nearly all of the localities cited. ~. pygrnaeus

apparently is a secondary or teriary burrower . These burrows are ... complex

... having a number of side passages and sometimes several openings over which

are moderately constructed chimneys. Most of the burrows I have seen were in

soft muck very cl o s e to the edge of the water or in recently dried up ditches ."

LIFE HISTORY: Breeding males have been taken in the Spring (March and

April) and in the Fall (October) and a female with eggs was observed in May

(Hobbs, 1942:86).

COLOR: The "bright g r e e n color set off by scarlet tubercles, ridges, and

terminal margins of joints readily distinguishes this crayfish from any other

known" (Hobbs and Hart, 1959:175). They continue (p. 176) by indicating

"The ground color varies from olive to forest green, and practically all

ridges, tubercles, and r ims of joints are scarlet red. Red markings are also

present on the epimera o f the abdominal segme nt s " .

METHOD OF CAPTURE: This species is dug from burrows, or can be collected

by the use of a seine or dipnet in lentic and lotic environments, especially

in beds of Juncus repens.

Procarnbarus (Hagenides) truculentus Hobbs

(Figure 12a-g)

DIAGNOSIS: Rostrum excavate above with raised margins converging, and

lacking spines; acumen indistinct. Areola very narrow with room for on l y two

punctations in narrowest part; length constituting about 39% of entire length

of cephalothorax; lateral surface o f carapace lacking spines. Chela depressed

and studded with tubercles; mesial margin of palm with single row of cristiform

tubercles . Male with hook o n ischiopodite of third pereiopod only; first

pleopod of first form male r eaching coxopodite of second pereiopod when abdomen

flexed and terminating in three caudally directed parts; mesial process and
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central proj ection acute; caudal element consisting of truncate caudal knob

situated immediately proximal to central projection; cephalic p rocess l a ck i ng .

Annulus vent:Flis ovate with greatest length in longitudinal axis and bearing

longitudinal midventra l depression .

TYPE-LOCALITY: "Boggy, seepage area 11 miles north of Lyons in Emanue l

Coun t y , Georgi a , on U. S . Highway 1" (Hobbs , 1954 :114 ) .

DISTRIBUTION: Thi s species i s known from J enkins , Emanuel , and Bu l loch

Counties, Georgia but i s p r obab l y more widely distributed in the Coastal

Plain p r ov i nce .

ECOLOGY: This crayfish is a primary burrower. The type-locality des cribed

by Hobbs (1954 : 11 5) was a seepage area l ying "on a gently s lop i ng hill at the

foot of which is a sma l l s l ugg i sh creek . The area i n which the cr ay f ishe s

were found in approximately 200 feet up the hi ll from the c ree k , and probably

only in rainy seasons is there any appreciable surface run-off into the stream ."

Hobbs (1954 : 117) further typifies thi s spe cies ' habitat and hab i t s by

stating that "Unlike s ome of the more a stute burrowing species . P. trucule ntus

may be attracted t o t he sur f a c e of t he water i n the bur row t hus obviating t he

necessity for laborious digging. Most of my s pe c ime ns were col lect ed by

opening the mouth of a burrow with a sp ade and vigorously r oiling the water .

After this was done other burrows were s imi larly opened. When a number of

them had been so treated , upon quiet ly approaching the open burrows , the c r ay­

f i s h were ofte n s e en a t t he s ur f ace of the water , l ying i n a horizontal position

with one of the bra nchios t egites e xpo s ed , and thus r elatively easi l y c aught

wi th the hand.

"In order to determine the extent of some of the burrows they we r e carefully

dis sec ted, and it was fou nd that whi l e there were a number o f passages that

wound bot h ver ti c a l l y and hori zo ntally , with sev era l openi ng s to t h e s urface ,
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there was usually only one passage which dipped much below the normal water

table. Such passages were seldom more than two or three feet deep, and they

~;
usually had no more than one side branch.

liThe soil in the localities from which most of the specimens were taken

is black, sandy muck, and supports a dense growth of wire g rasses, pitcher

plants, and other bog-inhabiting plants. The water table fluctuated from the

surface to about two feet below it."

LIFE HISTORY: No first form males have been observed in their natural

habitat, however Hobbs (1954:117) raised some in the laboratory and one

individual molted to first form in November and another i n October. He also

reported that burrows were examined in the Spring (May) and a large number of

those contained females with young approximately 10 mm in total length.

COLOR: "Ground color of carapace grayish-tan; cephalic portion lighter

than thoracic region, the latter dark green with a buff suffusion changing

to buff along ventral margins. Cervical groove, margins of rostrum, and

postorbital ridges bluish-green. Abdomen grayish-buff with nondescript

markings in cream and dark gray; pleura pale mauve on buff with a light

greenish-gray line along base; telson and uropods with lateral portions and

tips like pleura, otherwise colorless with grayish-green splotches. Ground

color of chelae and pereiopods buff with greenish-blue and gray markings

(particularly at joints and on upper surfaces); tubercles on ch~lae bluish-green

as are the bases of joints of dactyls; row of tubercles on inner margin of

palm greenish-blue at base but cream at tips; outer margins of chelae and

lower surfaces light orange-buff with pink suffusions; tubercles on opposable

margins of fingers cream. Lower portion of body and appendage~whitish cream.

Hair on ventral surface light gray" (Hobbs, 1954:115) .
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METHOD OF CAPTURE: This crayfish is captured by digging or by using a

headlight at night.

Procambarus (Leconticambarus) barbatus (Faxon)

(Figures 13a-g)

DIAGNOSIS: Rostrum spatulate, lacking acumen and marginal spines or

tubercles. Cervical spines absent. Areola moderately broad with three to

five punctations in narrowest part; length constituting about 31-35% of entire

length of cephalothorax. Chelae somewhat depressed and palm slightly inflated

and tuberculate; mesial margin of palm of first form male bearded with dense

growth of plumose setae. Male with hooks on ischiopodite of third and fourth

pereiopods; first pleopod of first form male reaching coxopodite of third

pereiopod when abdomen flexed and terminating in three parts : mesial process

(most conspicuous of elements subspiculiform, corneous , and directed distally

and slightly recurved cephalicallYi cephalic process small, corneous, and

arising from mesial surface of · appendage ; central projection small, corneous,

triangular, and arising from central portion of tip; cephalic margin of main

shaft near distal end of appendage bearing cluster of setae, forming single

row; caudal process lacking. Annulus ventralis subrectangular with flared

tuberculate cephalolateral prominences ; greatest length in transverse axis and

bearing submedian longitudinal furrow.

TYPE-LOCALITY: "Habitat in fossis Georgiae inferioris" (LeConte, 1856:

401); restricted by Hobbs (1974b :50) to "2.5 miles west of Riceboro, Liberty

County Georgia, in pine flatwoods."

DISTRIBUTION: On the Coastal Plain, from the Altamaha River in Georgia

to the Edisto River in South Carolina.

ECOLOGY: Although not collected in the SRP boundary, this species probably

occurs there. It is a secondary burrower and is commonly found in roadside

32

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-



-
-

-

di tches of f latwoods areas. Gener a l ly, the burrows are very s i mple , consisting

o f a s i ng le stra i ght or f orked tunnel whic h l eads nearly straight downward

for no more than one meter ; although some bur rows are curved and t erminate i n

a s l i ght enlargement. The mouth o f t he bu rrow i s r ecogn i zed by a l ow, crudely

constructed chimney and occurs in sandy c lay s o i l and b l ack , rich or ganic "muck. "

LIFE HISTORY: Firs t f or m males hav e been collected from J an ua r y through

March , May , August , September , and December ; ov i gerous f emale s car r ying 31 t o

265 eg g s were taken f r om burrows in Apr i l a nd May (Hobb s, in prep .) .

COLOR: Hobbs (in prep .) r eports two color pat ter ns f or this specie s :

"a s tripe d phase charac ter ized by a dorsome dian l ongitudinal light (cream t an

t o pale g reen ) s t r ipe extend i ng from the r o s trum t o the t elson and a s pec kled

phase i n which smal l irregular spots of dark brown or greenish bla c k are

s cattered over t he carapace and dorsum of t he abdome n . 1I

METHOD OF CAPTURE: This species is capt ured by digging or by t he aid of

a headligh t at night .

Pro cambarus (Ortmannic us) acut us acutus (Girard)

(Fi gure s l4a-g , 23 )

DIAGNOSIS : Ros t rum l o ng, bro ad a t ba s e, t apered , t erminating at ba s e of

acumen in acute cepha lol a teral l y directed s pines. Cervica l spine p rominent .

Areo la mode r a te l y nar row wi th about 3 pun c t a t i on s i n nar rowest part ; l ength

const i t uting about 20% of tot al carapace l e ngt h. Che lae l ong and s lender ;

r ow of 8 or 9 t ubercles along mesial margin of palm. Male with hook on

i s c hiopo di t e of third and four t h pereiopods; first p leopod of f irs t form male

r e a c hi ng coxopodite of thi rd pereiopod when abdomen flexed and t ermina ting in

f our distinc t pa r t s : mes i a l p r oc e ss long a nd spi ni form , di rected laterodi stally;

cauda l p rocess an d centr a l projection acute , blade l ike , cornerous , comp ressed
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laterally and directed caudodistally; cephlic process also acute and directed

caudodistally; terminal tuft of setae borne on laterally situated knob . Annulus

ventralis subovate with greatest length in transverse axis and possessing

longitudinal median furrow; slightly obscured cephalically in ventral aspect

when abdomen flexed.

TYPE-LOCALITY: From a tributary to Mobile River in Kemper County,

Mississippi.

DISTRIBUTION: Coastal Plain and Piedmont provinces from Maine to Georgia,

from panhandle of Florida to Texas, and from Minnesota to Ohio; intergrades

with P. (Q.) a. cuevachicae (Hobbs, 1941) in southwestern Texas and northern

Mexico.

ECOLOGY: This species is found in sluggish to moderately flowing streams

and most lentic habitats. In the SRP this species appears to be confined to

the lower reaches of the streams and swamps draining into the Savannah River

(Fig. 23). It has been found in all of the tributaries on the SRP except

Lower Three Runs and this is probably due to inadequate sampling.

LIFE HISTORY: Based on collections from Alabama, Florida, Georgia, North

and South Carolina, breeding males have been collected from every month of the

year. Ovigerous females are present in populations from May to August and a

collection from Alabama contained a female with young in September.

COLOR: Ground color reddish brown to brown; carapace somewhat mottled

with dark brown to black splotches widely spaced; rostrum and mid-dorsal area

of carapace, immediately anterior to areola and posterodorsalmost area of

carapace, dark brown to black. Abdomen with cephalic 5 somites bearing broad

dark brown longitudinal band; cephalic portion of each somite pigmented heaviest.

Pleura of 6 somites bounded dorsally by pale, brown, undulating streak, separated

from broad dorsomedian band by pink streak and ventrally by tan to brown stripe;
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.. sixth a bdominal s omite, t elson , and uropods co l ored and mot t led as in

carapace . Merus and carpus of che l ae light brown t o pink and with dark brown

tubercle$ ~ dorsal surface of palm br own t o reddish brown and s t udded with dark

tube r cles; fingers of che lae brown t o tan dorsal ly , and ventrally; remai ning

pereiopods pink to o l ive.

METHOD OF CAPTURE: This specie s most easily collected with t he aid of

a se i ne or dipnet ~

Procarnbarus (Ortrnanni cus ) hirsutus Hobbs

(Fi gure s lSa-g, 22 )

DIAGNOSIS : Rost r um long, with acute margi nal s p i nes; uppe r surface

pubes cent a nd hi rsute at bas e o f a cume n ; slender a cumen s hor ter than half

r emainder o f r o strum . Entire dors al s ur face o f c a r apa ce with setif e rOlls

punctations . Post or b i t a l ridge s t erminating cepha l i c a l l y in s harp spines .

Cervi ca l spine pr omi nent . Areola broad and s ho r t , with 8 t o 10 punctat ions

in nar rowes t part , and constituting about 26 t o 30% of t otal l ength of

carapace. Che l a e e longa te , moderately s lender an d tubercu late (e xcept f or

f i ngers) ; poorly defined r ows of t ubercle s along mes i a l marg in of p a lm . Ma le

with hook on i schiopodi te o f t h i r d and f ourth pereiopods; f i r s t p leopod of

fir s t f orm ma l e asymmet r ica l ly s i t ua ted , reaching coxopodi te o f third

pereiopod when abdomen flexed, wi th rounded hump on cepha l i c su r f a ce , and

termina ti ng in f our distinc t p arts: mesia l process subspiculiform, curved

c audodista l ly and s omewha t l a t er ally; cephal i c p r ocess a l so directed caudodi s ­

t a lly , but with d istal part curved , and apex d i rected almo st caudal ly ; central

projection cor ne ous , beaklike, and d irect ed more caudal ly than ventra l l y ;

cauda l e leme n t consis t i ng o f prominent rounded knob o n distal caudol ate ral

portion o f appendage - - cauda l process lacking. Annulus ventralis e l l iptical with
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greatest length i n transverse axis and possessing submedian depression;

s t ernum cephalic to annulus wi t hout caudal l y pro jecting prominences.

TYPE-LOCALITY: Sa l keha t ch i e River, 1. 9 miles s outh of Barnwell, Barnwell

County , South Ca r o l i na , on State Highway 3.

DISTRIBUTION: This spe cies appea rs t o be conf ined to t he dra i nag e s ystems

of the Edisto , Sa l keha tchie , and Savannah Ri ver s i n South Car o l ina (Aik en ,

Allendale, Bamberg , Barnwell , Ca lhoun , Colleton, Lexington and Orangeburg

Counties ) .

ECOLOGY: Hobbs (l958a :l63) state s t hat the Salkehatchie River at the

t yp e -locality "varies greatly in width, qui te narrow in de e p a reas and more

than 50 f eet wide i n the shallow r e ache s . The dark brown wate r flows ove r a

s a nd and mud bottom and at the bridge are many rocks. Va l l isne r i a , Sa ururus

cernuus , and Pontederia are abundant . My s pec i me ns of P . hirsutus were col lected

a t night on the open mud bottom and among the eelgrass . " Apparently this species

i s r estricted to sandy-mud bottomed l otic env i r onme nts that s uppor t a growt h

of aquatic macrophytes.

LIFE HISTORY: First form males have bee n collec t ed i n Janua ry , Apr i l ,

June, July, August, and Sep t ember and f emale s with eggs have been f ound in

April (Hobbs, 1958a:164).

COLOR: "Body dark brown wi t h br ight o range (or scarlet ) mott l ings ove r

en t i r e car apace and te r ga of abdomen . A p oo r l y de f ined dark saddle- l ike marking

p r esent i n t he f orm o f a t ran s verse bar across the caudal marg i n of the carapace

and a p air of forward- pro j e cting lateral horns on t he l a t eral surfaces o f t he

br anchiostegites . This p a ttern i s f r equently modified so that t he l a t eral

ho r ns a r e r epresented by t wo l ate r al pai rs o f da r k spots r epre s enting the

anter i o r a nd poster ior portions o f t he horns . Upper s urface of che l ae brown i s h

orang e wi t h bl ack tubercles , whi l e t he t ube rcles on l ower surface are l i ght .
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Legs dark g ray above a nd below; f ingers of chelate appendages gre eni sh b l ue

as are distal podomeres o f four th and f ifth per e iopods " (Hobbs, 19 58a:163) .

METHOD OF CAPTURE : Thi s specie s i s most eas i l y obtained by using a

seine o r dipne t i n l o tic envi ronments .

I t must be pointed out that thi s spec i es and P . (Q. ) pubes c ens are very

closely r elated and are somewhat di f f i cult t o di s t inguish . Usi ng t he char ac­

t e rs outlined i n the diagnos es of each s peci e s (particular ly with r e f ere nce t o

the termi nal e lement s of the fi r s t pleopod of males) and the color d i f f e rence s ,

t hese two s pe c ies s houl d not be mi s identif ied on t he SR? Although not con­

s istent in a ll indi vidua l o f a l l popula tions the fol lowi ng colors an d pat terns

will ge nerally ai d in their identifi cation . ~. pube scens has a c ompl e t e

s a ddl e wi th uniterrupted horns l ate r a lly; P . hirsu tus possesses a saddle that

in which the horns a re r epre s e nted by two s pots on each s ide . P . hi r sutus

i s ge ne ral l y more mottled i n appe arance (particular l y on t he abdomen) than i s

P . pubesc ens; ~. pu bes c e n s po ssess es a def inite l i g h t tan , o range , or c ream

mid-dors a l stripe on the carapace; generally this i s l acking in i ndivi duals

of P . hirsutus (see Hobbs (1958b ) f or a dis cus sion of the s e and ot her c r ayf ish

s pe c i es ) .

Pr ocarnbarus (Ortrnannicus) pubescens (Faxon)

(Figur e s 16a-g, 24 )

DIAGNOS IS : Ros trum l ong with a cute marg inal spines , upp e r s urface pubescent

and hir s u t e a t base of a cumen ; s lend e r acumen shor ter than hal f r emainde r of

rostrum . Entire dor sal surface o f carapace wi th s e t i fe rous punctations. Post­

orbital ridges termi nat ing cepha l ically in sharp s p i nes . Cervical spi ne prominent .

Areo l a b road and s ho rt, with 8 t o 10 punc t a t i o ns in narrowes t par t , a nd c o ns t i ­

t uting about 25 t o 30% of tota l l e ngt h of c a r apace . Chelae e longate , moderat ely
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slender, and tuberculate (except for fingers) ; poorly defined rows of tubercles

along mesial margin of palm. Male with hook on ischiopodite of third and

fourth pereiopods. First pleopod reaching coxopodite of third pereiopod when

abdomen flexed , with rounded hump on cephalic s urface , and terminating in four

distinct parts : mesial process subspiculiform, straight, and directed caudo ­

dis t al l y; cephalic process, also s l ender and straight, directed caudod i s t a l ly :

c entral p r o jection subtriangular and di spos ed subparallel to mes i a l p rocess ;

caudal e l emen t consisting o f caudal knob, scmewha t depressed laterally and

forming r idge along distal margin , a nd small but well defined subtriangular

caudal pro c e s s situated at c audomes i a l base of c entral projectio n. Annulu s

ventrali s subov a te with greatest l ength in transvers e axi s and possess i ng

s ubmed i an depressio n : sternum cepha l i c t o annu lus without caudal l y p ro jecti ng

prominenc es.

TYPE-LOCALITY : McBean Creek, s out h of Augusta , Richmond County, Georgia.

DISTRIBUTION: Georg i a and Sou th Carolina in the Oconee Oge e chee, and

Savannah River systems .

ECOLOGY : Thi s crayfi sh f requents a wide variety of l otic habi tats r a nging

from sma l l clear, s andy brooks to sluggish mud-bottomed de ep creeks. Alt hough

populations seem to be larger in rock-littered or vegetation choked areas,

stretches of sma l l streams with l i t t l e l i t t e r or cover , except f or unde r cut

banks , s upport many individuals of this spe c ies .
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in April, May , Aug u s t , September, a nd December. An ovigerous f emale was f ound

by h i m in September, and females c a r ry i ng young were obtained in Augus t and

Sep t ember .

COLOR: Body dark brown t o t an with orange mottlings ove r en t i re carapace

a nd t erga of a bdomen ; l i g ht tan or orang e s tri pe exte nding from r o s t rum t o

LIFE HISTORY, Hobbs (194 7 :5 ) r e port ed breedi ng mal e s t o have been f o un d ...

...

...

...
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posterior margin of carapace on mid-dorsal line, dark saddle-like marking in

form of transverse bar across caudal margin of carapace ; pair o f anterior­

projecting l ateral horns o n lateral s u r f a ces of branchiostegite s, rarely

modified on SRP s uch that lateral ho rns represented by two lat eral p a i r s of

dark spots (anteri or and poster portions o f horns) . Upper s ur face of c helae

brownish orange t o tan with black tubercles, tubercles on l ower s urf ace light.

Legs dark g r ay t o brown above; s e e above discussion of P. hirsutus for further

co l o r notes .

METHOD OF CAPTURE : This species i s collecte d wi th the aid of a sei ne or

dipnet from l otic e nv i r onments .

Procambarus (Penni des) echina t us Hobbs

(Figures 17a - g )

DIAGNOS I S : Ros t rum l ong, excavate, with acumen l on ger t han half r emainder

of r o strum; sides convex and bearing a cut e cepha l o lat e ra lly di rected s pi ne s a s

base of a cume n . Two o r more cervical spines p resent . Areo la r ela t i vely broad

and shor t wi th 8 or 9 fine pu nctations in narrowest part , l engt h cons t itut i ng

21 to 28% of t otal l ength of carapace. Che l a somewhat depressed with p a lm

sligh tly inflated wi th s i ng le row of 8 tubercle s along mesia l ma r gin o f palm ,

r ow o f f our tubercles immediately above t hi s row and a s ing l e tubercle us ually

pres ent be low i t near distal e nd . Male with hook on i s chiopodite of third and

fourth pereiopods; first pleopod of f i r s t f orm male reaching coxopodite of third

p ereiopo d when abdomen fle xed and t erminating in f our par ts : me sia l pro c e s s

subspi c ll l iform wi th only tip corneous a nd directed a t angle o f about 8 0 degrees t o

ma in s haft o f appendage; c e pha l ic proces s corne ous, s lender and l y i ng l a t e r al

to c e ntra l p ro j ect ion ; c entral proj e ction (most c onsp icuous of t erminal e leme nts )

corneous, s ub a cut e and dire c t ed a t an ang l e of about 70 degre es t o main s ha f t t o
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appendage; caudal element consisting of a poorly defined, truncate caudal knob

from which arising subacute , s c a l e l i ke , corneous caudal process. Annulus

v entralis s ubova t e with greatest length in transverse axis a nd po s ses s i ng longi ­

tudinal median furrow; cephalic region partially obscured in ventral aspect

by multituberculate promine nc e s extend ing c auda l l y from s t e r num .

TYPE- LOCALITY: Salkehat chie River, 1. 9 mi l e s south of Ba rnwe l l , Ba rnwel l

County, South Ca ro l i na , on Stat e Hi ghway 3.

DI STRIBUTION: The Sa l keha t chie River and in headwate r streams of the

Edisto Ri ver in Bamberg, Barnwell, and Ai ke n Coun t i es , South Carolina .

ECOLOGY: Hobbs (1956:120) descri bes the type-locality : " Here the s t r e am

varies from 10 t o 10 0 feet acro s s with a s a nd and mud bottom . The water is dark

br own, with lit tle silt suspension, and in many places flows wi t h a moderate

current through dense growth of Vallisneria and Saururus c er nuus . My specimens

were taken after dark resting on eel gras s in the swifter reaches of t he stream

an d on submerg ed roots near the surface o f the water."

LI FE HISTORY: Very f ew breeding male s have been cap t ured and no ovi ge r ous

females or those carrying young have been ob se r ved .

COLOR: "Carapac e olive-gre en dors ad , fading ven t ra l ly i nto creamy white

with ridges e dge d in black. In addition to the ground color of carapace the

cepha l i c r eg i on is marked by a broad dis t i nc tly U-shaped black yo l k f ollowing

the c ontour of t he cervical groove; howeve r , base o f U not continuous (sic)

bu t broken between attachments o f mand i bula r muscle . Thorac ic po rtion o f

carapace wi t h a similarly dis posed a nd br oken U-shaped black mar king-- t he br oken

portion occurring at caudal end of areola . Abdomi na l segments gr e e ni s h wi t h

cauda l portion bright blue bear ing r eddis h-pu r ple and -vivid red ma rk i ngs . Che l a

reddish bla ck with white tubercles; dist al port ion o f finge r s red but f ading

at the extreme distal e nds i nto the yellow cor neous sp ines" (Hobbs, 1956:121).

METHOD OF CAPTURE: Se i ne or dipnet (handnet) from lotic e nv i r onments .
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Procambarus (Pennides) r a neyi Hobbs

(Figures l8a-g, 23)

DIAGNOSIS: Rostrum moderatel y l ong, excavate ; base of a cumen long and

set off by acute marginal spines. Two cervical spines prominent. Areola

relatively broad and short (approximately 4 t imes as l ong as broad and con­

stituting 28% of enti r e l engt h of carap ace). Chela depre s s ed with palm

inf l ated in mi ddle and beari ng row of 7-9 tubercles along mesial ma r gi n . Male

with hook on ischiopodites of third and four th pereiopods; f i r s t p leopod of

f i r s t form male r eaching coxopod i t e o f third pereiopod whe n abdomen fle xe d

an d terminat ing i n three distinct p a r t s : cephali c process absent; me s i a l

process l ong and s lender and s light l y r e cu rve d ; central p rojection beaklike

a nd most prominent of termina l e leme n t s ; caudal proce s s small, curved and

s i tuated at caudal base of central p r o j ect i on . Annu l us ventralis subovate

wi th gr ea test lengt h in t ransverse axis a nd possessing a submedian depr e s s i on

ne ar mid l ength ; anterior region partially hidden in ventral aspect by tube rcu­

l a t e extensions from sternum.

TYPE-LOCALITY : South fork of the Broad River, one mile south of Carlton

on the Oglethorpe - Madis on Count y line , Geor g i a .

DISTRIBUTION : Ocrnu l gee a nd Savanna h Ri ver basins in Geor g ia , and in

l a t t e r i n Sout h Carolina .

ECOLOGY : Th i s species is known only from l o t i e e nv ironments where i t

occurs amo ng p lants , s tones, debri s o r u nde r any obj ect which wi l l c onceal it

during the day . At night , by us i ng a headl ight , the crayfish may be obs e rve d

near the s u r f ace clinging to blade s o f eel gras s (Vallisneria) or moving

around a meter or l ess from sho re i n open water.

LIFE HISTORY: Breeding mal e s ha ve been co l l ect ed from March t o June ,

September, and Novemb er; a s i ng l e o v i g e rous f emale was co l lected in Apr il;

no female with young has been obs erved (Hobbs, in pr ep . ).
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COLOR : Gr ound color light o l ive t an with da r k tan t o br own marki ngs .

"Dorsal surface o f ros t rum and do rsomesial postorbita l areas g reenish t an.

Hepatic and both median and posteri or gas t r ic a reas -mot t led with brown.

Branchiostegites with paired , transverse, subrectangular, b~wn bars on

caudo dorsa l margin and hor ns of saddle r ep r e s en t ed by s parsely a rranged s mall

brown spot s no t contiguous with bars. Marg inal spines on r ostrum, postorbital

and cervical spines cream . Abdome n wi t h cephal ic 5 somites bearing paired

dark brown rectangular spots dorsolaterally , those on sixth somi te extend ing

lateral ly onto pleura. Pl eura of second through f ifth somites wi t h bl uish

brown l i ne a t base and ve rtical band a long caudal margin, p l eur on of second

somite with cephali c vertical bar. Tels on wi t h cephalic r egion bearing brown

transverse band and cephalomedian and cephalolateral brown spots ; caudal region

mott led dark brown. Uropods mott led, and ba sal a rticle , proximal portion of

mes ial ramus, l ate r al margin of l ater al ramus, and distal p ort i ons of bo th rami

mostly da r k brown • . . Di stal portion of merus and carpus o f cheliped olive tan ,

mottled with dark b rown and bearing white-tipped tubercles; dorsal surface o f

palmar area of pr opodus ye l lowish t an and studded with da r k b rown t ube r cle s,

thos e tube r cle s a l ong me s i al margin of palm with white or cream t i ps ; f inge r s

of chela dark brown dorsally and ventral ly wi th l i gh t er tuberc l es, those on

mesial margin of dac tyl cream-tipped , and tips of bo th finge r s red . Rema i ning

p e r e i op ods mottled o live on cream di s t a l t o midl ength of merus . Ve nt r a l surface

o f body and bases o f appendages bluish cream o r cream" (Hobbs , in pz-ep , ) .

-
-
-
-
-
-
-
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-
-
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-
-

METHOD OF CAPTURE :

o f a sei ne o r dipnet.

This spe cies is most eas i l y collected with the aid
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Procambarus (Scapulicambarus) troglodytes (LeConte)

(Figures 19a-g, 24)

DIAGNOSIS: Rostrum of moderate length, subplanar, margins convergent

with or without small spines or tubercles at base of short acumen. Post­

orbital ridges terminating cephalically in weak spines or tubercles. Cervical

spine small. Areola narrow, with only 1 or 2 punctations in narrowest part

and constituting about 28 to 30% of total length of carapace. Chelae elongate,

weakly depressed, and tuberculate (except for fingers); well defined row of

tubercles (7 or 8) along mesial margin of palm. Male with hook on ischiopodite

of third and fourth pereiopods. Left first pleopod of first form male reaching

coxopodite of third pereiopod when abdomen flexed, with distinct shoulder on

cephalic surface at base of distal one third, and terminating in four distinct

parts: mesial process subspiculiform, straight and directed caudodistallYi

cephalic process consisting of large rounded hump; central projection compara­

tively small, subtriangular and disposed subparallel to mesial process; caudal

element situated in caudal-most position of appendage and directed distally.

Annulus ventralis subovate with greatest length in transverse axis and planar

except for paired cephalic ridges; sternum cephalic to annulus lacking tubercu­

late caudal extensions.

TYPE-LOCALITY: Rice fields in Georgia.

DISTRIBUTION: This species ranges from the Altamaha to the Pee Dee basin,

in Georgia and South Carolina.

ECOLOGY: This appears to be a ubiquitous species, inhabiting roadside

ditches, cypress ponds, streams and burrows. Although not collected from burrows

on the SRP, ~. troglodytes constructs simple burrows consisting of a single

verticle tube or, at most, bifurcating onee. The preferred habitat appears to

be somewhat temperary lentic or sluggish lotic habitats.
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LIFE HISTORY: Breeding males have been collected during every month

except November; no ovigerous females or females carrying young have been

collected, suggesting that females of this species probably burrow prior to

ovulation . ..

COLOR : Ground color a dark brown with orange and tan mottlings over

entire carapace and terga of abdomen ; dorsum of abdomen dark, flanked laterally

by tan to orange stripes which in turn abutted ventrally by undulating dark

stripe; lateral margin of rostrum orange to light tan; upper surface of chelae

brown with orange tubercles ; l e g s dark brown to tan.
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EXPLANATION OF FIGURES

Figure 1: Map of Savannah River Plant, showing major aquatic features. Solid

black lines - streams; solid black areas - lakes and ponds; wavy

lines - swampy areas.

Figure 2: Palaemonetes paludosll5 (Gibbes): ~, lateral view of male; £, dorsal

view of anterior region of carapace of male; ~, second pleopod of

male; i, lateral view of abdomen of ovigerous female; ~, distal

portion of appendix masculina .

Figure 3: Schematic diagram of shrimp in lateral v i e w: £, basis; £, coxa;

~, dactylus; i, ischium; ~, merus; £1 propodus; ai, appendix interna;

am, appendix masculinai as, antenna! spine; bh, branchiostegal

grove; bs, branchiostegal spine; cp, carpus; end, endopod; ep,

epipod; ex, exopod; hs, hepatic spine; ps, pterygostomian spine;

sc, scaphocerite; ss, supraorbital spine '(f r om Hobbs, Hobbs, and

Daniel, in press).

Figure 4: Schematic diagram of male crayfish: ~, ventral view; ~, dorsal

view (from Hobbs, Hobbs, and Daniel, in press).

Figure 5 : Ventral view of basal podomeres of pereiopods of male crayfishes

showing variation in number of hooks on ischia (solid black) of

third and fourth: ~, hook on third pereiopodj ~, hooks on third

and fourth pereiopod (modified from Hobbs, 1972:15 ).

Figure 6: Lateral view of carapace: ~, showing cervical spines (cs); £,

showing no c e r v i ca l spines (modified from Hobbs, 1 972:15) .
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After examining crayfish specimens on the SRP for variation of morphological

features, Figure s 7, 9- 19 were redrawn from Hobbs , 1 974b . The l ettering uti lized

i n Figur e 7 a l so applies to Fi gur es 8- 10 ; t hat in Figure 11 , to Figures 12-19.

Figure s 7 - 10: ~,dorsal view of carapace of male; £ ' dorsal view of chela

of first form male ; ~, mes ial view of first p leopod of f i r s t f orm

ma l e ; ~, l a t eral view of s ame ; ~ , l a t e r a l view of f irst p leopod

of second f orm male; !, annulus ventralis; ee , cent r a l p rojection ,

~, mesial proces s .

Figure s 11 - 19: ~, dorsal v i ew of c ar ap ace of ma l e; ~, dorsal v iew o f chela

o f first f orm male ; ~; lateral view o f first ple opod of fir s t f orm

male; ~, l ateral view of s ame of second form male; ~, me sial vie w

of tip of fi rst pleopod of f irst f orm male ; i , l atera l view of s ame ;

~ , annulus ventralis , £, c au da l proces s; ee , centra l projection ,

c k , c auda l knob, cp, cepha l i c p r oce s s ; ~, mesial proces s .

Figure s 20 - 24 : Dis t r i bu t ion maps of decapod species on the SRP.

20 , P. pa l udos us ; 21 , £. (D.) l atimanus and Fallicambarus sp . ;

22 , P. (Q . ) hir s ut us and F . c l yp e a t a ; 23,~. (Q .) ~ acutus ,

P . (~.) raneyi, and C. (g.) sp.; 24 , P . (~. ) trog lodytes and

P. (0 .) pubescens .

The distribution o f spe cie s in Figur es 20-24 i s not meant t o be complete .

Co nt i nua l s ampl i ng s hou l d reveal wi de r distributions for most o f t he spe c i es

li sted .
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Figure 5. Basal podomeres of pereiopods of male
crayfishes
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Figure 6. Lateral view of carapace
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-
-

-

-
-
-

-
dc

' . ' " ,

- . '

-. : - .' . ' , .

... ".. - , .,

. ' .. '. - .

- . ;":... .... : . "

a

Figure 14 . Procambarus <Ortmanicus) acutus acutus

-
58 -

-



-
-

dc

. - : : r-:
> ~. ' .

~ .:\I:~:/:~·:::~

't:::==='1a ~';;,t!';;b
Figure 15. Procarnbarus (Ortrnanicus) hirsutus

a
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