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ABSTRACT: Bouchard, Raymond William, Taxonomy, ecology and phylogeny of the subgenus
Depressicambarus, with the description of a new species from Florida and redescriptions of Cam-
barus graysoni, Cambarus latimanus and Cambarus striatus (Decapoda:Cambaridae). Bulletin
Alabama Museum of Natural History, Number 3, 34 pages, 14 figures, 4 tables, 1877. A study
of the subgenus Depressicambarus is presented to further the understanding of this widely dis-
tributed group of crayfishes in the southeastern United States. The definition of the subgenus is
emended to include recent information. In addition to diagnoses of the 11 present members of
Depressicambarus, relationships and phylogeny are discussed, nomenclatorial changes are pro-
posed, one new species is described and three are redescribed. Cambarus pyronotus, a new
species of primary burrowing crayfish from Torreya State Park in Liberty County, Florida, is
described and illustrated. Cambarus graysoni, C. latimanus and C. striatus are redescribed and
illustrated. Cambarus jordani and C. floridanus are synonymized with C. latimanus and C.
striatus, respectively. Color notes, life history notes, and ecological data are presented for the

four described species.

Introduction

With the exception of the monotypic subgenera Veti-
cambarus and Exilicambarus, the eight other nominal
subgenera of Cambarus are fraught with taxonomic prob-
lems. One of the most imposing groups is Depressicam-
barus, a widespread subgenus of epigean and burrowing
crayfishes ranging from North Carolina to the Florida
panhandle and westward to Mississippi and Kentucky.
Most of the problems associated with this subgenus are
related to the burrowing activities and variability of the
taxonomic features of many of its members. Because of
the arduous task of collecting burrowers, they are poorly
represented in museum collections. In addition, many
populations of morphologically similar crayfish (especial-
ly burrowers) often exhibit seemingly significant varia-
tions from one another, compounding the problem of
analysis of morphological characters. This latter problem
was noted early by students of crayfishes. As stated by
Kingsley (1899): “The discrimination of the species is

Editorial committee for this paper:

not easy . . . difficulties which surround the systematic
arrangement of these forms can be seen from the fact
that the late William Stimpson, our most accurate stu-
dent of the Crustacea, would not touch the crayfish, re-
marking that either we had only one species of Cambarus
[=Cambarinae and Cambarellinae] in our country, or
each mud puddle has its own species.”

This study of the subgenus Depressicambarus, includ-
ing several proposed nomenclatorial changes and the de-
scription of a new species, should provide a better under-
standing of this widely distributed group and hopefully
will serve as a basis for assessing newly discovered popu-
lations belonging to Depressicambarus. While this work
attempts to define the relationships and morphological
limits of the known members of the subgenus, complete
analysis is not possible until additional spectmens of
Cambarus latimanus from Alabama, C. striatus from Ala-
bama and Mississippi and C. reduncus from North Caro-
lina are collected and the descriptions of new species are
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published. This paper includes an emended diagnosis of
the subgenus Depressicambarus, diagnoses of and a key
to the species, mensural data and drawings of variation
in the gonopods. Because the original descriptions of
C. latimanus, C. graysoni and C. striatus were brief, re-
descriptions and drawings of the three species are in-
cluded, and a new species from Florida is described. All
measurements are from adult specimens, with juveniles
tending to possess shorter areolae that would increase
range values of morphometric data involving this struc-
ture. Morphometric data in parentheses refer to single
measurements lying outside the clustered range for the
species.

Although I originally had no thought of examining
the entire subgenus, the broad subject encompassed in
this paper was precipitated by a study of the Tennessee
fauna. Here members of Depressicambarus, exhibiting
three different color patterns (see color notes under Cam-
barus graysoni and C. striatus), are found together in
central Tennessee. One of these color morphs is easily
recognizable as a dominant epigean species of the Nash-
ville Basin (Bouchard, 1974) referred to in the literature
as C. striatus. After morphological analysis, the remain-
ing two color forms were determined to be color morps
of the same species, closely related to C. striatus. The
most surprising aspect of this study was the discovery
thac this latter species is conspecific with the type-speci-
mens of C. striatus, and the species identified as C. stri-
atus for more than thirty years is actually Faxon’s (1914)
C. graysoni. A consistent character (epistomal zygoma)
for separating C. graysoni from C. striatus was known
(see Bouchard, 1973), so additional research leading to
this presentation centered around defining the variabil-
ity within striatus and finding characters to separate it
from other morphologically similar species.

A brief recounting of the taxonomic histories of C. lati-
manus, C. striatus and C. graysoni is helpful in revealing
factors that may have contributed to our confusion in
identifying C. striatus. Cambarus striatus was described
from Nashville, Tennessee, by Hay (1902) as C. latimanus
striatus. His designation of striatus as a subspecies of
latimanus was in keeping with the taxonomic interpreta-
tion in astacology at that time. Populations of crayfishes
that did not differ greatly in morphology from certain
nominal species were designated as subspecies of that
species.

Ortmann (1931) believed C. striatus to be “more close-
ly related to C. bartoni than to latimanus” and in keep-
ing with contemporary taxonomic principles designated
striatus a subspecies of bartonii. He also stated that
Faxon's “graysoni . . . is very likely the same as striatus”
[Faxon (1914) had described C. graysoni from Grayson
County, Kentucky, considering it “related to C. ortman-
ni"’]. Rhoades (1944), in his study of Kentucky crayfishes,
supposedly followed Ortmann in regarding striatus as a
subspecies of bartonii: “Cambarus bartont striatus is rep-
resented by several local varieties and races which inter-
grade into each other to a greater or lesser degree. I have
not seen my way clear to create new subspecies and,
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furthermore, I have followed Ortmann in uniting Cam-
barus graysoni with C. b. striatus. . . .” 1 do not inter-
pret Ortmann (1931) as definitely uniting graysoni with
striatus (see above). Rhoades (1944) himself s the first to
state definitely that C. graysoni is a junior synonym of
C. striatus as follows: “Cambarus graysoni is . . . a local
variety of striatus equivalent to the others listed here.”
Of special interest is another statement by Rhoades
(1944) concerning specimens related to C. striatus: “I
possess four collections of mostly small individuals of a
variety from the lower Green River drainage which is
probably a distinct species.” Rhoades (1944) noted some
differences in this probable new species but “did not
describe this form because of the lack of mature speci-
mens.” My examination of those specimens, which were
deposited in the United States National Museum, shows
them to be C. striatus.

For later astacologists, another factor obscuring the
identity of C. striatus was that C. graysoni is the most
common member of the subgenus Depressicambarus col-
lected in epigean waters near Nashville, Tennessee (the
type-locality for C. striatus). Since these two species are
morphologically very similar, collections of graysoni in
this area were assumed to represent C. striatus but have
proven to be inseparable from topotypic C. graysoni.

When close relatives of C. striatus were examined in
the course of this study, no mensural or meristic charac-
ter could be found to distinguish C. floridanus popula-
tions from C. striatus. The red color attributed to C. flo-
ridanus (Hobbs and Hart, 1959; Hobbs, 1969) also proved
to be an inadequate character, The color pattern of live
topotypic material (kindly supplied by Horton H. Hobbs,
Jr.) is not drastically different from C. striatus (see color
notes for C. striatus). Therefore, without a difference be-
tween C. floridanus and C. striatus, the former is here
regarded as a synonym of C. striatus. The bright orange-
red colored populations of C. floridanus in Torreya State
Park, Liberty County, Florida (Hobbs, 1942; Hobbs and
Hart, 1959), are distinct enough to be considered a sep-
arate species which is described herein.

A morphologically close ally of C. striatus is C. lati-
manus. They are both considered valid species, although
certain individuals cannot be clearly assigned to either
species (see relationships). The crayfishes are distinct and
easily separable in syntopic populations where C. stri-
atus generally prefers a burrowing habitat and exhibits
a larger branchial chamber reflected in its longer and
narrower areola. Cambarus latimanus dominates the
open stream and displays a comparatively shorter and
wider areola. The most consistent character to separate
all populations of C. striatus from C. latimanus appears
to be the ratio of areola length to width, although the
range of measurements from occasional individuals and
certain populations of each overlaps.

An examination of C. latimanus material revealed con-
siderable variation in a number of characters but most
importantly in spination. Among populations of C. lati-
manus, the range of variation in the development of
spines on the rostrum and cephalothorax, a character



NUMBER 3, 1978

thought to be highly variable in many members of the
genus Cambarus (Bouchard, 1976b), suggests that C. jor-
dani is a form of C. latimanus. In those populations of
C. latimanus in which the juveniles possess rostral spines,
(Fig. 2b) these spines usually become reduced with ma-
turity. An adult population may possess rostral margins
that blend indiscernably with the acumen, margins that
are well inflated above the acumen, or margins with
tubercles representing remnants of the juvenile spines
(Fig. 2a).

The description of C. jordani (Faxon, 1884) from the
Etowah River near Rome, Floyd County, Georgia, was
based upon a single juvenile male which had well-
developed rostral spines (c¢f. Faxon, 1885: plate 3, fig-
ure 3). Specimens assignable to C. jordani from localities
near the type-locality do not differ from C. latimanus.
The only distinctive character in C. jordani, spines or
tubercles on the rostrum, is not uncommon in members
of C. latimanus. The variation in rostral spination among
populations of C. latimanus encompasses populations
considered to be C. jordani, and the latter should, there-
fore, be considered a synonym of C. latimanus.
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Diagnosis of the Subgenus Depressicambarus

Cambarus (Depressicambarus)y Hobbs, 1969:102. Type-
species: Astacus latimanus Le Conte, 1856:402. Eyes vari-
able in size and pigmented. Rostrum with or without
tubercles or small spines (spination most evident on
juveniles), margins variable in thickness. Areola width
variable, obliterated to 2.9 times longer than broad and
constituting 29.8 to 45.7 percent of total length of cara-
pace (38.2-50.7 percent of postorbital carapace length);
bearing as many as 7 shallow punctations across narrow-
est part. Postorbital and cervical spines rare except in C.
englishi, C. halli, C. obstipus and some populations of C.
latimanus. Suborbital angle obsolete to moderately well
developed except in C. cymatilis, C. graysoni and some
populations of C. halli in which well developed. Bran-
chiostegal spines present. Chela broadly subtriangular,
strongly depressed (less so in C. halli, C. englishi and
some populations of C. sphenoides) with mesial margin
of palm comparatively short and bearing two major rows
of tubercles, small squamous tubercles and/or puncta-
tions studding dorsal surface; lateral margin of fixed
finger strongly costate and punctate; fingers never wide-
ly gaping but with well-defined longitudinal ridges dor-
sally, proximal opposable margin of dactyl never deeply
concave; conspicuous tuft of setae never present at mesial
base of fixed finger, lateral base flattened. First form
male with first pleopods almost contiguous at base and
with distal portion of shaft almost straight, never in-
clined caudad; terminal elements consisting of (i) blade-
like, broad or tapering central projection recurved at
angle of approximately 90 to 155 degrees to main shaft,
subapical notch present or absent, (ii) mesial process
tumescent, caudally directed, and sometimes exceeding
tip of central projection caudally, contracted apical por-
tion sometimes with two or more projections, (iii) caudal
knob typically vestigial or absent (well developed in
some populations of C. striatus, rarely so in C. latimanus)
(See Fig. 12a, d, j). Hook on ischium of third pereiopod
simple, overreaching basioischial articulation and gen-
erally not opposed by tubercle on basis.
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Key to the Species of the Subgenus Depressicambarus

1. Propodus of chela with opposable margin bearing conspicuous gap between second and third tubercles
FrOm DASE (FI. 1f).ccvmeriiiiiieimm i ieeeceeesse et e sas et et et bt sses bbb s cymatilis
Propodus of chela with opposable margin lacking conspicuous gap between second and third tubercles
from base (Fig. 4). ..o b e 2

2. Epigtomal zygoma gently bent (Fig. 2¢)........c..cccooomiviiiiicn graysoni
Epistomal zygoma moderately well to strongly arched (Fig. 2d-f) LL3

3. First pleopod of first form male aciculate (Fig. 3h) ... reduncus
First pleopod of first form male not aciculate (Fig. 3¢)........cccocooiiriiiii 4

4. Abdominal pleura with moderately sharp caudoventral angles (Fig. 15).........c.ccoooovviniiccninnnn, englishi
Abdominal pleura with broad caudoventral angles (Fig. 1a)............ccccooooormiiiiniii s 5

5. Antennal scale moderately narrow with steeply declivous mesial margin (Fig. lc)................ catagius
Antennal scale moderately broad to broad with declivous to angulate mesial margin (Fig. le).............. 6

6. Dactyl of chela with opposable margin bearing 8 or 9 fairly evenly sized tubercles (Fig. 1i)...obstipus
Dactyl of chela with opposable margin bearing 4 or 5 dominant basal tubercles, first, fourth or fifth;
first and fourth or first and fifth largest (Fig. 48) ... 7

7. Areola densely punctate (Fig. 1) ..halli
Areola moderately to sparsely punctate or oblxterated (Fig. 18) oo 8

8. Suborbital angle obsolete (Fig. 9b); proximolateral portion of telson with caudolateral corners bearing
single immovable spine (rarely movable spine also present) ........ s pyronotus
Suborbital angle poorly to moderately well developed (Fig. 10b); proxiinolateral portion of telson with
caudolateral corners bearing single movable and immovable Spines ... 9

9. Epistomal zygoma strongly arched (cf. Fig. 2f); fingers of chela with opposable margins bearing dou-
ble or triple row of denticles (cf. Fig. 1k, ). sphenoides
Epistomal zygoma moderately well arched (Fig. 2d, ¢); fingers of chela with opposable margins bear-
ing double row of denticles only (Fig. L).......ccciiiiiiiiiiic s 10

10. Areola narrow, length 10 or more times greater than width, or obliterated (occasional individuals from

above the Fall Line, especially the Tallapoosa River system, range as low as 9.1 times)

(FEES. 108, T18) oot e striatus
Areola broader, length less than ten times greater than width (populations from below the Fall Line

in Georgia and Alabama, and upper Savannah and Santee River systems, South Carolina, with pro-

portions up to 11.8 and 12.3 times, respectively) (Fig. 50 latimanus

Cambarus (Depressicambarus) catagius
Hobbs and Perkins, 1967

DiagNosis.—Rostrum excavate dorsally with slightly
concave, subparallel margins devoid of marginal spines
or tubercles. Areola narrow and long, 14.4 to 32.0 times
longer than broad, comprising 37.0 to 40.1 percent of
total length of carapace [(43.6) 44.4 - 47.3 percent of post-
orbital carapace length], with no punctations or as many
as 2 across narrowest part. Carapace vaulted; cervical
spines reduced to small, rounded tubercles. Suborbital
angle weakly developed and rounded. Antennal scale
moderately narrow; margin of lamellar portion steeply
declivous (Fig. 1¢). Cephalic portion of epistome of me-
dium width; epistomal zygoma moderately well arched
(cf. Fig. 2d,e). Chela with opposable margin of dactyl
bearing 4 dominant tubercles, first or fourth largest
(fourth primarily), sometimes subequal in size; opposa-
ble margin of propodus with 3 dominant tubercles in-
creasing in size distally, third largest; opposable margins
of both fingers with double row of denticles (cf. Fig. 1I).
First pleopod of first form male with central projection
lacking subapical notch or bearing very shallow one and
recurved at angle of approximately 115 to 120 degrees.
Annulus ventralis situated deep in sternum, suboval in
outline; caudal wall conspicuously thickened and ele-
vated above cephalic portion, latter bearing shallow sinus
flanked by low ridges.

RANGE.—Cambarus catagius is known from only Greens-
boro, Guilford County, North Carolina. Greensboro is
in the Piedmont province and the Cape Fear River basin.

Cambarus (Depressicambarus) cymatilis
Hobbs, 1970

DiacNosis—Rostrum excavate dorsally with slightly
concave, subparallel margins devoid of spines or tuber-
cles. Areola long, comprising 41.7 to 44.8 percent of total
length of carapace (48.1 - 50.4 percent of postorbital cara-
pace length) and obliterated to narrow with space for no
more than 1 punctation in narrowest part. Carapace
vaulted; cervical spines reduced to small rounded tuber-
cles. Suborbital angle well developed and acute. Anten-
nal scale narrow; margin of lamellar portion steeply de-
clivous. Cephalic portion of epistome narrow; epistomal
zygoma moderately well arched. Chela with opposable
margin of dactyl bearing 2 dominant tubercles, distal
one larger; corresponding margin of propodus with 3
dominant tubercles, proximal 2 increasing in size distally
followed by large gap between second and third (Fig. 1);
opposable margins of both with single row of evenly
spaced denticles (Fig. 1m). Central projection of first
pleopod of first form male short, with well-defined sub-
apical notch and recurved at angle of approximately 95
to 105 degrees. Annulus ventralis situated deep in ster-
num, suboval in outline; caudal wall conspicuously thick-
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ened and elevated above cephalic portion, latter bearing
shallow sinus flanked by low ridges.

RANGE.—This primary burrowing crayfish has been
collected from the Coosa River basin in the Ridge and
Valley province. Within this drainage C. cymatilis is
known from Murray County, Georgia, and Bradley
County, Tennessee.

Cambarus (Depressicambarus) englishi
Hobbs and Hall, 1972

DiaeNosis.—Rostrum of adults lacking or possessing
tubercles, but if absent, base of acumen generally delim-
ited by conspicuous angles; that of juveniles with spines
or tubercles decreasing in size with maturity; margins
concave and subparallel; surface excavate. Areola mod-
erately long, 33.2 to 38.0 percent of total length of cara-
pace (41.3-46.7 percent of postorbital carapace length);
3.4 to 4.9 times longer than broad (as low as 3.3 in some
juveniles) and bearing 4 to 6 punctations across narrow-
est part. Carapace depressed; cervical spines small and
acute. Suborbital angle weakly to moderately well devel-
oped and rounded to obsolete. Antennal scale somewhat
broad; margin of lamellar portion angulate (cf. Fig. 5h)
to declivous. Cephalic portion of epistome of medium
width; epistomal zygoma moderately well arched. Chela
with opposable margin of dactyl bearing 4 or 5 dominant
tubercles, first and fourth or first and fifth largest; cor-
responding margin of propodus with 3 or 4 dominant
tubercles, third or fourth largest; opposable margins of
both with single or double row of crowded denticles.
Central projection of first pleopod of first form male
tapering, lacking subapical notch and recurved at angle
of approximately 105 to 115 degrees; element long. An-
nulus ventralis situated moderately deep in sternum, sub-
quadrangular in outline; caudal wall elevated; cephalic
portion bearing shallow sinus flanked by low ridges. Ce-
phalic portion of annulus ventralis sometimes equal in
height to caudal wall.

RANGE.—Cambarus englishi occurs in that portion of
the Tallapoosa River system which drains the Piedmont
province in Georgia and Alabama. This crayfish has been
collected from Haralson County, Georgia, and Clay,
Cleburne and Tallapoosa counties, Alabama.

Cambarus (Depressicambarus) graysoni
Faxon, 1914

DiacNosis—Body and eyes with pigment. Rostrum
usually without tubercles. Areola 9.0 to 15.1 times longer
than broad and constituting 37.1 to 41.1 (43.9) percent
~ of total length of carapace [(43.2) 44.2-49.2 percent of
postorbital carapace length] with 2 to 4 punctations
across narrowest part. Cervical spines reduced to small,
rounded tubercles or absent; hepatic spines absent; bran-
chiostegal spines present; suborbital angle well devel-
oped, acute, sometimes terminating in small spine or
tubercle; postorbital ridge moderately strong, rounded
cephalically. Antennal scale moderately broad to wide;
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margin of lamellar portion angulate. Cephalic portion of
epistome comparatively wide; epistomal zygoma with an-
terior margin gently bent. Chela with 2 rows of 8 or less
tubercles on mesial surface of palm; opposable margin
of dactyl with proximal 4 tubercles prominent—first,
fourth or first and fourth largest; corresponding margin
of propodus with proximal 3 or 4 tubercles dominant in
size, third or fourth largest; opposable margins of both
with irregular double to quadruple row of denticles, in-
creasing to triple and quadruple row with age; lateral
margin costate and lateral base of fixed finger impressed
above, less so below. Hook on ischium of third pereiopod
of male overreaching basioischial articulation and not
opposed by tubercle on basis. First pleopod of first form
male with central projection corneous, bladelike, lacking
subapical notch, recurved at angle of approximately 115
to 140 degrees; mesial process tumescent, tapering to sub-
acute tip, and directed caudally at angle of approxi-
mately 90 degrees to shaft of appendage. First pleopod
of second form male noncorneous; central projection
rounded distally; mesial process tapering to subacute tip.
Annulus ventralis asymmetrical, subquadrangular, with
caudal portion somewhat movable; cephalic half bearing
longitudinal median trough between subparallel ridges,
and caudal half with sinuate sinus and elevated caudal
wall. First pleopod of female uniramous and reaching
beyond midlength of annulus when abdomen flexed.
The following description of C. graysoni is based upon
topotypes collected from Bear Creek, Grayson Springs,
Grayson County, Kentucky. After comparing a second
form male and a female from the syntypic series (3 males,
form II; 1 female) with topotypes, I concluded that,
without a doubt, they represent the same species.

ToroTyric MALE, ForMm I (USNM 144571).—Body sub-
ovate, slightly depressed (Fig. 4b). Abdomen narrower
than thorax (15.3 and 18.0 mm). Greatest width of cara-
pace greater than depth at caudodorsal margin of cervi-
cal groove (18.0 and 12.6 mm). Areola 10.6 times longer
than broad with 2 punctations across narrowest part;
length of areola 38.5 percent of total length of carapace
(44.2 percent of postorbital carapace length). Rostrum
excavate dorsally with subparallel, thickened margins
devoid of marginal spines or tubercles. Acumen set off
from basal portion of rostrum with concave, oblique
margins, not swollen; small upturned tubercle at tip
broken; upper surface with submarginal punctations and
others scattered between. Postorbital ridges moderately
strong, shallowly grooved dorsolaterally and rounded ce-
phalically. Suborbital angle strong; branchiostegal spine
small. Cervical spines or tubercles absent; hepatic area
and lateral portion of branchiostegite tuberculate; dorsal
portion of carapace punctate.

Abdomen longer than carapace (36.1 and 33.0 mm);
pleura of moderate length with caudoventral extremity
broadly angular. Cephalic section of telson with single
movable and immovable spines in each caudolateral cor-
ner; separated from caudal section by paired oblique ex-
cisions. Basal podomere of uropod with spines extending
over mesial and lateral rami. Lateral ramus of uropod
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with median ridge terminating in acute spine at trans-
verse flexure; additional small ridge lateral to median
one; proximal portion with row of small spines distally
and movable spine submarginally at caudolateral corner.
Mesial ramus of uropod with median ridge terminating
distally in premarginal acute spine. Caudal margin of
tail fan with plumose setae; dorsal surface lightly se-
tiferous.

Cephalic lobe of epistome (Fig. 4k) pentagonal with
slightly upturned cephalolateral margins and with small
cephalomedian projection; ventral surface convex. Basal
portion of epistome with deep median fovea and pair of
obliquely disposed slitlike fossae immediately cephalic
and subparallel to thickened, gently bent anterior mar-
gin of epistomal zygoma; lateral extremities lacking tu-
bercles. Proximal segment of antennule with small spine
on ventral surface at base of distal third. Antennae bro-
ken. Antennal scale (Fig. 4d) moderately broad, broadest
slightly distal to midlength; thickened lateral portion
terminating in acute, corneous-tipped spine projecting
forward beyond tip of rostrum; lamellar area with mesial
margin broadly angulate, crenulate and edged with long,
plumose setae.

Left chela (Fig. 4i) approximately 2 times longer than
broad (23.2 and 11.4 mm), depressed, although more in-
flated proximolaterally; mesial margin of palm with 2
rows of 6 tubercles each in primary and secondary rows,
and several smaller tubercles on dorsal surface over me-
sial half of palm; distoventral surface of palm with 2
large, swollen tubercles at base of dactyl, mesial one with
very small, rounded, corneous tip. Lateral surface ot
propodus costate with row of punctations rendering
proximolateral margin of fixed finger irregular in dorsal
aspect. Fixed finger with proximolatera]l base impressed
dorsally, less so ventrally; dorsal and ventral surfaces
with distinct submedian ridges flanked by setiferous
punctations; opposable surface with row of 5 tubercles
along proximal three-fifths of finger, fourth largest, de-
creasing in size proximally; additional small tubercle
present on lower level at base of distal two-fifths, and
double row of minute denticles extending proximally
from corneous tip of finger to fourth tubercle from base,
interrupted by fifth. Dorsal and ventral surfaces of dac-
tyl with median longitudinal ridges, flanked by setif-
erous punctations; opposable margin with row of 6 tu-
bercles, first largest; mesial margin of dactyl tuberculate
along nearly proximal two-thirds and punctate distally;
row of minute denticles extending from corneous tip to
third tubercle, interrupted by fourth.

Carpus longer than broad with deep oblique furrow
dorsally; mesial surface with large procurved spine near
midlength and with smaller one located caudally and
one ventrally; distoventral margin with strong spiniform
tubercle; dorsomesial surface with 8 small, rounded tu-
bercles; podomere otherwise punctate.

Dorsodistal surface of merus with 3 rounded tubercles;
ventral surface with lateral row of 4 tubercles, some cor-
neous-tipped, and mesial row of 9 corneous-tipped, acute
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tubercles; both rows decreasing in size proximally. Ischi-
um with row of 4 small tubercles on mesial margin.

Hook on ischium of third pereiopod only (Fig. 4h);
hook simple, overreaching basioischial articulation and
not opposed by tubercle on basis. Coxa of fourth pereio-
pod with prominent caudomesial boss; fifth pereiopod
without prominence. For measurements see Table 1.

Table 1. Measurements (mm) of Cambarus
(Depressicambarus) graysoni

Topotypic  Topotypic  Topotypic
Male,FormI  Female Male, Form II

Carapace

Height 12.6 15.8 113

Width 180 24.6 17.2

Total length of carapace 33.0 444 319

Postorbital carapace length  28.7 38.5 273
Areola

Width 1.2 1.5 1.1

Length 12.7 174 12.1
Rostrum

Width 45, 59 44

Length 4.3 5.9 4.6
Chela

Length, mesial margin of palm 7.0 8.8 5.7

Width, palm 114 14.7 19.7

Length, lateral margin 232 30.1 19.7

Length, dactyl 14.7 19.0 122

First pleopods (Fig. 4e, f, g) reaching caudal portion of
coxae of third pereiopods when abdomen flexed. See
“Diagnosis” for description.

Tororyric FEMALE (USNM 144571).—Differing from
topotypic male, form I, in following respects: tip of
acumen terminating in small, rounded, corneous tuber-
cle. Primary row of tubercles on mesial margin of palm
consisting of 7 tubercles, secondary row of 5. Carpus
with 2 tubercles caudal to large procurved spine on me-
sial surface; dorsomesial surface with 5 and 4 small,
rounded tubercles on right and left, respectively. Ventral
surface of merus of right cheliped with 5 tubercles on
lateral margin and 11 on mesial margin of left. Ischia of
chelipeds with row of 3 tubercles on each. Opposable
margin of right propodus with 7 tubercles. Opposable
margin of dactyl with 5 tubercles on both left and right
chelipeds; row of minute denticles extending from cor-
neous tip to second tubercle, interrupted by third and
fourth tubercles from base. Cervical spines consisting of
small, rounded tubercle with setal tuft.

Annulus ventralis (Fig. 45) subquadrangular, broader
than long and situated moderately deep in sternum with
cephalic portion fused to sternum and caudal half mov-
able. Annulus ventralis divided by sinus into C-shaped
and triangular portions, latter with basal tongue project-
ing into concavity of “C.” Cephalic half with sinus
broadening into median longitudinal trough flanked by
subparallel, longitudinal ridges; caudal portion elevated
and nearly bisected by shallow sinus. Postannular scler-
ite subconical and approximately two-thirds width of
annulus.
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Tororyric MALE, Form II (USNM 147861).—Differ-
ing from topotypic male, form I, in following respects:
tip of acumen terminating in small, upturned, corneous
tubercle. Areola with 3 punctations across narrowest
part. Opposable margin of propodus with 7 tubercles on
both right and left chelae. Opposable margin of dactyl
with 5 tubercles on each chela. Carpus with 2 tubercles
proximal to large procurved spine on mesial surface of
left cheliped and 6 small, rounded tubercles on dorso-
mesial surface of both left and right. Upper surface of
merus with 2 spines on each cheliped; ventral margin
with 11 and 10 tubercles in mesial row of right and left
chelipeds, respectively. Suborbital angle terminating in
small spine. Cervical spines reduced to small, rounded
tubercle with setal tuft.

Hook on ischim of third pereiopod much reduced, not
reaching basioischial articulation, and not opposing tu-
bercle on basis; boss on coxa of fourth pereiopod some-
what smaller and less sharply defined. First pleopod of
uniform texture and reaching caudal portion of coxa of
third pereiopod when abdomen flexed. See “Diagnosis”
for description.

Coror Notes.—Cephalothorax and abdomen mottled
or concolorous brown, green-brown to green. Abdomen
with or without pair of submedian and paired lateral,
narrow, broken, dark brown stripes extending onto dor-
solateral part of thorax as very small sinistral and dextral
horns. Occasional individuals with blue or red color pat-
terns. Young crayfish well mottled, color pattern becom-
ing concolorous with maturity and abdominal stripes less
discernible. Gastric region with paired, lighter, vermicu-
lated areas marking attachment of mandibular muscles.
Branchiostegites and hepatic areas mottled to concolor-
ous brown, green-brown to green dorsally, fading to
white ventrad. Pleural regions of abdomen with distinct
ventral, broad, mottled, cream to yellow colored margin,
often most evident on first abdominal segment as cream
through yellow colored spot on each side; spots especially
striking in populations from Green River system in Ken-
tucky and Tennessee. Ventral aspects of cephalothorax
and abdomen white, occasionally tinged with blue.

Rostral margins yellow, tan or brown. Postorbital
ridges light brown or same color as cephalothorax. Tu-
bercles, spines and articular condyles yellow through
cream. Lateral margin of antennal scale darker than
lamellar portion. Antennae generally dark green or
brown.

Chelae brown, green-brown, green to green-blue dor-
sally with lighter proximolateral area; white ventrally.
Distal ends of fingers red, orange, yellow or cream, fad-
ing with age or if living in turbid waters. Pereiopods
same general color as cephalothorax but lighter dorso-
laterally; white ventrolaterally. Distal podomeres darker
dorsally than proximal ones.

Type-LocaLITY.—Bear Creek (Green River System), at
Grayson Springs, Grayson County, Kentucky (Faxon,
1914). On 11 May 1973 a collection from the type-locality
revealed the following crayfish associates: Cambarus
(Erebicambarus) tenebrosus and Orconectes putiami.
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DisposiTioN ofF TyPEs-—The syntypes, consisting of
111 and 3¢ were collected by F. W. Putnam on 24 Octo-
ber 1874 and deposited in the Museum of Comparative
Zoology, Harvard College, (MCZ 3593). Two series of
topotypes consisting of 241, 5411, 109, 19 juv.d and
12 juv.? are in the National Museum of Natural His-
tory, Smithsonian Institution.

RANGE.—This crayfish is a common inhabitant of
streams primarily draining limestone deposits of the
Highland Rim and Nashville Basin sections (Bouchard,
1974) and occurs at the western edge of the Cumberland
Plateau (Bouchard, 1976b) in Kentucky, Tennessee and
Alabama. In valleys at the western edge of the Cum-
berland Plateau, C. graysoni has primarily penetrated
streams draining Mississippian limestone deposits. The
streams here have notched headward into the predomi-
nantly Pennsylvanian sandstone cap exposing the under-
lying Mississippian limestones.

VariaTions.—The most significant variations exhib-
ited by C. graysoni are in the gonopod of the first form
male and on the rostrum. The central projection of the
first form male gonopod varies in its length relative to
the cephalocaudal diameter of the shaft of the append-
age (see Fig. 3d, e), being generally longer in populations
south of the Green River system. In most populations of
C. graysoni, the rostrum is unadorned, although it is not
uncommon for very small juveniles to exhibit small
spines on the cephalic ends of the margins. These spines
are usually lost with maturity, but in some populations
remnants are retained in the form of tubercles. These
rostral tubercles are especially noticeable in populations
from the Caney Fork (Cumberland) River system, Ten-
nessee.

S1ze.—The largest specimen available is a female from
Smith County, Tennessee, with a carapace length of 68.6
mm (postorbital carapace length 59.7 mm).

Cambarus (Depressicambarus) halli Hobbs, 1968

DiacNosis.—Rostrum with or without tubercles on
adults, but if absent, base of acumen delimited by con-
spicuous angles; juveniles with spines or tubercles de-
creasing in size with maturity; margins nearly straight
and slightly converging, excavate dorsally. Areola short,
28.9 to 35.1 percent of total length of carapace [39.3 -42.5
(43.3) percent of postorbital carapace length], and 2.9 to
4.5 times longer than broad, moderately to densely punc-
tate, with space for 5 to 7 punctations across narrowest
part. Carapace subovate; cervical spines small and acute.
Suborbital angle moderately to well developed and ob-
tuse to rounded. Antennal scale of medium breadth and
lamellar portion with declivous margin (Fig. le). Ce-
phalic portion of epistome of medium width; epistomal
zygoma moderately well arched. Opposable margin of
dactyl of chela with proximal 4 or 5 tubercles promi-
nent—I{irst, fourth or {ifth or first and fourth or first and
fifth largest; corresponding margin of propodus with
proximal 3 or 4 tubercles dominant in size, third or
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fourth largest; opposable margins of both with single or
double row of crowded denticles. Central projection of
first pleopod of first form male moderately long, bearing
subapical notch and recurved at angle of approximately
120 to 130 degrees. Annulus ventralis situated moder-
ately deep in sternum; subquadrangular in outline; cau-
dal wall elevated; cephalic portion bearing shallow sinus
flanked by low ridges.

RANGE.—Cambarus halli is known from only that por-
tion of the Tallapoosa River system draining the Pied-
mont province in Alabama and Georgia. This crayfish
has been collected from Carroll and Haralson counties,
Georgia, and Chambers, Clay, Cleburne, Lee, Randolph
and Tallapoosa counties, Alabama.

Cambarus (Depressicambarus) latimanus
(LeConte, 1856)

Cambarus jordani, 1884:119.

DiacNosis.—Body and eyes with pigment. Rostrum
with or without tubercles in adults; juveniles often with
spines or tubercles, decreasing in size with maturity;
sometimes low carina; margins subparallel to acuminate.
Areola variable, 3.4 to 12.3 times longer than broad and
constituting 29.8 to 38.9 percent of total length of cara-
pace (88.2-45.8 percent of postorbital carapace length)
with 2 to 5 punctations across narrowest part. Cervical
spines variable, prominent or reduced to small, rounded
tubercles or absent; hepatic spines absent; branchiostegal
spine present; suborbital angle moderately well devel-
oped and rounded to acute, sometimes with small spine
or tubercle; postorbital ridge somewhat strong, rounded
cephalically or terminating in acute spine or tubercle.
Antennal scale moderately broad to wide; margin of
lamellar portion angulate. Cephalic portion of epistome
comparatively wide; epistomal zygoma moderately well
arched. Chela with 2 rows of 8 or fewer tubercles on
mesial surface of palm; opposable margin of dactyl with
proximal 4 or 5 tubercles prominent—first, fourth or
fifth or first and fourth or first and fifth largest; corre-
sponding margin of propodus with proximal 3 or 4
(rarely 5) tubercles dominant in size, third, fourth or
fifth largest; opposable margins of both with irregular
double row of denticles; lateral margin costate and lat-
eral base of fixed finger impressed above, less so below.
Hook on ischium of third pereiopod of male overreach-
ing basioischial articulation and not opposed by tubercle
on basis. Central projection of first pleopod of first
form male corneous, bladelike, with or without subapical
notch, recurved at angle of 100 to 145 degrees; mesial
process tumescent, tapering to subacute tip, and directed
caudolaterally at angle of approximately 90 degrees to
shaft of appendage (Fig. be, f, g). First pleopod of second
form male noncorneous; central projection rounded dis-
tally; mesial process tapering to subacute tip. Annulus
ventralis asymmetrical, subquadrangular, with caudal
portion somewhat movable; cephalic half bearing longi-
tudinal median trough between prominent or reduced
subparallel longitudinal ridges, and caudal half with
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sinuate sinus and elevated caudal wall. First pleopod of
female uniramous and reaching at least to midlength of
annulus when abdomen flexed.

According to Hobbs (1974), there are only two indi-
viduals of C. latimanus that can be considered type-
specimens. These are a dry second form male at the
Museum of Comparative Zoology, Harvard University,
and a dry female (Faxon, 1914) at the Academy of Nat-
ural Sciences of Philadelphia. Taking thorough, descrip-
tive notes and figures from such specimens would not be
possible and would probably damage them. Therefore,
the following descriptions are based upon topotypes col-
lected in Athens, Clarke County, Georgia.

TorotyriC MALE, Form I (USNM 146435).—Body sub-
ovate, slightly depressed (Fig. 5b). Abdomen narrower
than thorax (14.8 and 17.1 mm). Greatest width of cara-
pace greater than depth at caudodorsal margin of cervi-
cal groove (17.1 and 12.6 mm). Areola 5.8 times longer
than broad with 2 punctations across narrowest part;
length of areola 35.4 percent of entire length of carapace
(42.8 percent of postorbital carapace length). Rostrum
excavate dorsally with subparallel, thickened margins
devoid of marginal spines or tubercles and elevated well
above acumen; upper surface with submarginal puncta-
tions and others scattered between. Acumen set off from
proximal portion of rostrum with concave, oblique mar-
gins, not swollen, and terminating in corneous, acute,
upturned tubercle. Postorbital ridges moderately strong,
with a somewhat deep groove dorsolaterally and rounded
cephalically. Suborbital angle acute; branchiostegal spine
large. Cervical spines reduced to single small, rounded
tubercle on each side; hepatic area and lateral portion
of branchiostegite tuberculate; dorsal surface of cara-
pace punctate.

Abdomen longer than carapace (33.5 and 31.1 mm);
pleura of moderate length with caudoventral extremity
broadly angular. Cephalic section of telson with single
movable and immovable spines in each caudolateral cor-
ner, separated from caudal section by paired oblique
excisions. Basal podomere of uropod with spines ex-
tending over mesial and lateral rami. Lateral ramus of
uropod with median ridge terminating in acute spine at
transverse flexure; additional small ridge lateral to me-
dian one; proximal portion with row of small spines
distally and movable spine (missing on right side) lo-
cated submarginally at caudolateral corner. Mesial ra-
mus of uropod with median ridge terminating distally in
premarginal acute spine; lateral margin terminating in
acute spine. Caudal margin of tail fan with plumose
setae; dorsal surface lightly setiferous.

Cephalic lobe of epistome (Fig. 5k) pentagonal with
slightly upturned cephalolateral margins and with small
cephalomedian projection; ventral surface convex. Basal
portion of epistome with deep median fovea and pair of
obliquely disposed slitlike fossae immediately cephalic
and subparallel to thickened, moderately well-arched
epistomal zygoma; lateral extremities without tubercles.
Proximal segment of antennule with small acute spine
on ventral surface at base of distal third. Antennae bro-
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ken. Antennal scale (Fig. 54) moderately broad, broadest
slightly distal to midlength; thickened lateral portion
terminating in acute, corneous-tipped spine projecting
forward beyond tip of rostrum; lamellar area with broad-
ly angulate mesial margin, crenulate and edged with
long, plumose setae.

Left chela (Fig. 5¢) approximately 2 times longer than
broad (22.1 and 11.4 mm), depressed, although more in-
flated proximolaterally; mesial margin of palm with 2
rows of 6 tubercles each in primary and secondary rows,
and squamous tubercles over dorsal surface of palm;
distoventral surface of palm with 2 large, swollen tuber-
cles at base of dactyl, with small, rounded, corneous,
acute tip. Lateral surface of propodus costate with row
of punctations rendering proximolateral margin of fixed
finger irregular in dorsal aspect. Fixed finger with proxi-
molateral base impressed dorsally, less so ventrally; dor-
sal and ventral surfaces with distinct submedian ridges
flanked by setiferous punctations; opposable surface with
row of 6 tubercles along proximal three-fifths of finger,
fourth largest, decreasing in size proximally; additional
small tubercle on lower level at base of distal third bro-
ken; double row of minute denticles extending proxi-
mally from corneous tip of finger to fifth tubercle, in-
terrupted by sixth from base. Dorsal and ventral sur-
faces of dactyl with median longitudinal ridges, flanked
by setiferous punctations; opposable margin with row of
8 tubercles, first and fourth largest; mesial margin of
dactyl tuberculate along nearly proximal three-fifths and
punctate distally; double row of minute denticles ex-
tending from corneous tip to fourth tubercle from base,
broken by fifth and sixth.

Carpus longer than broad with deep oblique furrow
dorsally; mesial surface with large procurved spine near
midlength and small ones located proximally, proximo-
ventral and ventral to large spine; distoventral margin
with strong subspiniform tubercle and additional small-
er one proximodorsally; dorsomesial surface with 10
rounded tubercles; podomere otherwise punctate.

Dorsodistal surface of merus with 2 subacute tuber-
cles; ventral surface with lateral row of 5 tubercles de-
creasing in size proximally, some corneous-tipped, and
mesial row of 11 corneous-tipped, acute tubercles. Ischi-
um with row of 4 small tubercles on mesial margin.

Hook on ischium of third pereiopod only (Fig. 5d);
hook simple, overreaching basioischial articulation and
not opposed by tubercle on basis. Coxa of fourth pereio-
pod with prominent caudomesial boss, fifth pereiopod
without prominence. For measurements see Table 2.

First pleopods (Fig. 5e, f, g) reaching caudal portion of
coxae of third pereiopods when abdomen flexed. See
“Diagnosis” for description.

Torpotyric FEMALE (USNM 116986).—Differing from
~ topotypic male, form I, in following respects: margins
of rostrum less swollen. Areola with 3 punctations across
narrowest part. Cervical spines consisting of slightly
larger rounded tubercles. First chelipeds missing.

Annulus ventralis (Fig. 5;) subquadrangular, broader
than long and situated moderately deep in sternum with
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Table 2. Measurements (mm) of Cambarus
(Depressicambarus) latimanus
Topotypic  Topotypic  Topotypic
Male, Form I Female Male, Form II
Carapace
Height 12.6 125 112
Width 17.1 17.0 15.6
Total length of carapace 31.1 31.7 30.2
Postorbital carapace length  25.7 26.8 25.0
Areola
Width 1.9 2.2 1.7
Length 11.0 115 106
Rostrum
Width 35 3.8 35
Length 54 49 52
Chela
Length, mesial margin of palm 6.7 * 6.5
Width, palm 114 * 10.7
Length, lateral margin 22.1 * 21.9
Length, dactyl 13.7 * 13.6
* no chelae

cephalic portion fused to sternum and caudal half mova-
ble. Annulus ventralis divided by sinus into C-shaped
and triangular portions, latter with basal tongue pro-
jecting into concavity of “C.” Cephalic half with sinus
broadening into median longitudinal trough flanked by
subparallel, longitudinal ridges; caudal portion elevated
and nearly bisected by shallow sinus. Postannular scle-
rite subconical and approximately half width of annulus.

Torotyric MALE, Form II (USNM 118442).—Differ-
ing from topotypic male, form I, in following respects:
margins of rostrum less swollen. Areola with 3 puncta-
tions across narrowest part. Cephalic portion of epistome
with anterior edges rounded. Chelae with 5 and 4 tu-
bercles in secondary row on mesial surface of palm of
right and left ones, respectively. Propodus of each cheli-
ped with 9 tubercles along opposable margin and addi-
tional smaller one on lower level, third largest on right
propodus; row of denticles extending from corneous tip
to third tubercle from base on right (fourth on left), in-
terrupted by fourth tubercle (fifth on left). Opposable
margin of dactyl of each chela with 9 tubercles; denticles
extending from corneous tip to third tubercle from base
on right dactyl, interrupted by fourth and fifth tubercles
(fifth on left). Carpus with 2 tubercles located proximad
to large procurved spine on mesial surface, lacking disto-
ventral tubercle on left carpus and ventrally disposed
one on right; ventral margin with 2 tubercles situated
proximodorsad to large one on distoventral margin.
Merus with 3 tubercles on dorsodistal surface of each
cheliped; mesial row on ventral surface with 10 tubercles
on both left and right chelipeds. Ischium of right with
row of 5 small tubercles.

Hook on ischium of third pereiopod much reduced,
not reaching basioischial articulation and not opposing
tubercle on basis; boss on coxa of fourth pereiopod
somewhat smaller and less sharply defined. First pleo-
pods of uniform texture and reaching caudal portion of
coxae of third pereiopods when abdomen flexed.
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CoLor NotEes.—Cambarus latimanus exhibiting dimor-
phic color pattern. Cephalothorax and abdomen mot-
tled to concolorous, usually brown, green-brown or green.
Abdomen with (i) pair of complete, moderately broad,
submedian, and narrower, broken, lateral, dark brown
stripes or, (i) pair of submedian and lateral narrow,
broken stripes. Abdominal stripes extending onto tho-
rax as sinistral and dextral horns, darker in color morph
with solid stripes and often extending length of bran-
chiostegites. Abdominal stripes, especially narrow, bro-
ken ones, often less discernible on mature specimens.
Gastric region with paired, lighter, vermiculated areas
marking attachment of mandibular muscles. Branchio-
stegites and hepatic areas mottled to concolorous brown,
green-brown or green dorsally, fading to white ventrad.
Caudal margins of abdominal terga sometimes bearing
inconspicuous, narrow, red border. Pleural regions of
abdomen with obvious ventral, light, mottled margin
sometimes terminating dorsally on first abdominal seg-
ment as conspicuous, single, large spot on each side, vary-
ing from cream through yellow. Ventral aspects of ceph-
alothorax and abdomen white, occasionally tinged with
blue. Young crayfish more mottled than adults, becom-
ing more concolorous with age.

Rostral margins yellow, tan or brown. Postorbital
ridges yellow, light-brown, or same color as cephalotho-
rax. Tubercles, spines and articular condyles yellow
through cream. Lateral margin of antennal scale darker
than lamellar portion. Antennae generally dark-green
or brown.

Chelae brown, green-brown or green dorsally with
lighter proximolateral area; white ventrally. Distal ends
of fingers red, orange, yellow or cream, fading with age
or if living in turbid waters. Pereiopods same general
color as chelae dorsolaterally, only lighter; white ventro-
laterally. Distal podomeres darker dorsally than proxi-
mal ones.

TyPE-LOCALITY.—‘Georgia superiore” (LeConte, 1856).
The type-locality was restricted by Hagen (1870) to Ath-
ens, Georgia, based upon an examination of a female
type-specimen on deposit at the Academy of Natural
Sciences of Philadelphia and more than a dozen speci-
mens deposited at the Museum of Comparative Zoology,
Harvard College, and collected by LeConte from Athens.

DisposiTion OF TYPES.—According to Hobbs (1974) the
only extant specimens that can be regarded as types are
syntypes consisting of 18T (MCZ 3378) at the Museum of
Comparative Zoology, Harvard University, and a single
female (ANSP 329) at the Academy of Natural Sciences,
Philadelphia. At the National Museum of Natural His-
tory there are 59 specimens that probably represent topo-
typic material from Athens, Clarke County, Georgia.

RANGE.—This crayfish is common in the Piedmont and
Coastal Plain provinces from the Pamlico River drain-
age in North, Carolina to the Altamaha River system in
Georgia and from the Apalachicola River basin west-
ward to the Escambia and upper Alabama rivers and
their tributary systems in Florida and Alabama. Cam-
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barus latimanus is conspicuously absent from the Pee
Dee River drainage of North Carolina and South Caro-
lina. [Curiously, only in the Pee Dee Rjver system does
C. acuminatus (sens. lat) possess prominent abdominal
stripes typical of G. latimanus (Hobbs, personal com-
munication).] Cambarus latimanus also occurs at the
southern end of the Blue Ridge province in Georgia and
southeastern Tennessee as well as in the Coosa River
basin draining the Ridge and Valley province in Ten-
nessee, Georgia and Alabama and the eastern edge of
the Cumberland Plateau in Georgia and Alabama where
limestone exposures are present (Bouchard, 1976b). Be.
sides those aforementioned drainages of the Atlantic and
Gulf of Mexico, C. latimanus has crossed into the Ten-
nessee River system of Georgia and Tennessee. Here
the species occurs downstream in the Ocoee (Tennessee)
River drainage to the Little Frog Mountains in Polk
County, Tennessee, This species has also been collected
from a single locality in the French Broad River system
(Blue Ridge province) in Transylvania County, North
Carolina, and may represent an introduction since it is
the only record from the Tennessee River system outside
the Ocoee River basin.

VariaTioNs.—The most notable variations exhibited
by this species other than an expected range in meristics
are seen in the suborbital angle, rostrum, relation of
areola width to length, annulus ventralis, morphology of
the first form male gonopod and development of spina-
tion on the body. The suborbital angle varies from
rounded to acute and may possess a small spine or tu-
bercle. The cephalic extremities of the rostral margins
often bear small, acute spines on juveniles (Fig. 2b)
which become reduced with maturity. Adults display all
grades of development of the rostral margins from tu-
bercles (Fig. 2a) to margins that merge imperceptably
with the acumen. The margins of the rostrum also vary
from subparallel to acuminate. The areola is typically
less than 10 times as long as broad in populations of
C. latimanus above the Fall Line except for occasional
populations in the Savannah and Santee River drainages
in South Carolina where the areola may be as much as
12.3 times as long as broad. Below the Fall Line in Ala-
bama and Georgia it may attain a length of 11.8 times.
The annulus ventralis varies in its development of the
cephalic ridges bordering the anterior trough, from well
developed to indiscernible. The trough itself ranges in
width from narrow to moderately wide. The caudal wall
ranges from broadly rounded to angulate. The gonopod
of the first form male varies in the angle of the central
projection to the shaft of the appendage from approxi-
mately 100 to 145 degrees (Figs. 6, 7, 8). The length of the
central projection is also variable with populations north
of the Pee Dee River drainage in North Carolina usually
exhibiting a longer one (Fig. 6¢-j). The central projec-
tion may or may not bear a subapical notch with an
array of notch development when present (Figs. 6, 7, 8).
The mesial process exhibits one to several distal projec-
tions (Figs. 6,7, 8), a common feature in many members
of the genus Cambarus. Over most of the range, no ap-
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parent caudal element is exhibited in populations of
C. latimanus except in the Apalachicola and Coosa River
systems (Figs. 7e, g, 0). The spination of the body and
appendages varies from acute spines to rounded tuber-
cles depending on the populations and the amount of
abrasion of these structures.

Size.—The largest specimen available is a female from
Orange County, North Carolina, with a carapace length
of 64.0 mm (postorbital carapace length 54.0 mm).

Lire HisTory NoTEs.—Of the numerous collections of
C. latimanus that have been made, only three specimens
are females with eggs (or young). This probably indi-
cates that the female retreats to a burrow to lay eggs.
Two of these ovigerous females were collected from un-
der a large, flat rock which partly rested upon the shore
in a tributary of the Tallapoosa River in Cleburne
County, Alabama, on 22 April 1973, The third ovigerous
female was collected from a tributary (Brier Creek?) of
the Neuse River in Wake County, North Carolina, on
16 April 1977.

Cambarus (Depressicambarus) obstipus Hall, 1959

DiaeNosis.—Rostrum with or without tubercles in
adults, but if absent, base of acumen delimited by con-
spicuous angles; juveniles with spines or tubercles, de-
creasing in size with maturity; excavate dorsally with
margins concave and subparallel to subacuminate. Areola
comparatively long, (33.7) 35.4 to 39.6 percent of total
length of carapace (34.0-47.0 percent of post orbital cara-
pace length) and 6.5 to 11.1 times longer than broad,
moderately punctate with space for 2 to 4 (modal num-
ber 8) punctations across narrowest part. Carapace sub-
ovate; cervical spines small and acute. Suborbital angle
moderately well developed and rounded. Antennal scale
of medium breadth, lamellar portion possessing angu-
late to declivous margin. Cephalic portion of epistome
wide; epistomal zygoma moderately well to strongly
arched. Chela with opposable margin of dactyl bearing
8 or 9 fairly evenly sized tubercles, first and/or fourth or
first and/or fifth sometimes slightly larger; propodus
with proximal 4, 5 or 6 tubercles large, fourth, fifth or
sixth largest; opposable margins of both with single or
* double row of crowded tenticles. First pleopod of first
form male with central projection short, tapering, bear-
ing shallow subapical notch and recurved at angle of
approximately 90 to 100 degrees. Annulus ventralis situ-
ated moderately deep in sternum, subquadrangular in
outline; caudal wall elevated; cephalic portion elevated
equal to or greater in height than caudal wall.

RANGE.—Cambarus opstipus has been collected from
the Black Warrior River system where it drains the pre-
~ dominantly Pennsylvanian sandstone and shale deposits
- of the Cumberland Plateau in Blount, Cullman, Fayette,
. Jefferson, Tuscaloosa, Walker and Winston counties,
: Alabama (Bouchard, 1976b). An additional locality in
Marion County, Alabama (one specimen from the Butta-
hatchee River), probably represents an introduction, and
it is unknown if a population is established.
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Cambarus (Depressicambarus) pyronotus, new species

Diacnosis—Body and eyes with pigment. Rostrum
without tubercles or spines. Areola 18.3 to 26.0 times
longer than broad and constituting (37.8) 39.0 to 40.3
percent of total length of carapace (43.8 - 46.2 percent of
postorbital carapace length) with 1 punctation in nar-
rowest part. Cervical and hepatic spines absent; suborbi-
tal angle obsolete; postorbital ridge somewhat strong,
rounded cephalically. Antennal scale moderately broad
to wide; margin of lamellar portion angulate. Cephalic
portion of epistome comparatively narrow; epistomal
zygoma moderately well arched. Chela with 2 rows of
4 to 6 tubercles on mesial surface of palm; opposable
margin of dactyl with proximal 4 tubercles prominent,
first and /or fourth largest; corresponding margin of pro-
podus with proximal 3 tubercles dominant in size, third
largest; opposable margins of both with irregular double
row of denticles; lateral margin costate; lateral base of
fixed finger impressed above, less so below. Hook on
ischium of third pereiopod of male overreaching basiois-
chial articulation and probably not typically opposed by
tubercle on basis (see “Holotypic male, form I”). First
pleopod of first form male with central projection corne-
ous, bladelike, bearing very shallow subapical notch, re-
curved at angle of approximately 115 degrees; mesial
process tumescent, tapering to subacute tip and directed
caudolaterally at angle of approximately 90 degrees to
shaft of appendage. First pleopod of second form male
noncorneous; central projection rounded ventrodistally;
mesial process tapering to subacute tip. Annulus ven-
tralis asymmetrical, subquadrangular, with caudal por-
tion somewhat movable; cephalic half bearing longitu-
dinal median trough between subparallel, longitudinal
ridges; caudal half with sinuate sinus and elevated cau-
dal wall. First pleopod of female uniramous and reach-
ing midlength of annulus when abdomen flexed.

Horotyric MALE, Form 1.—Body subovate, slightly
vaulted (Fig. 9b). Abdomen narrowed than thorax (10.2
and 13.9 mm). Greatest width of carapace greater than
depth at caudodorsal margin of cervical groove (13.9 and
12.2 mm). Areola 18.7 times as long as road with 1 punc-
tation across narrowest part; length of areola 39.0 per-
cent of total length of carapace (44.6 percent of post-
orbital carapace length). Rostrum excavate dorsally with
swollen, subparallel, slightly concave, thickened margins
devoid of marginal spines or tubercles. Acumen set off
from proximal portion of rostrum, oblique margins con-
cave, not swollen and terminating in corneous, acute,
upturned tubercle; upper surface of rostrum with sub-
marginal punctations and others scattered between. Post-
orbital ridges moderately strong, grooved dorsolaterally
and rounded cephalically. Suborbital angle absent; bran-
chiostegal spine small. Cervical spines consisting of row
of 3 small, rounded tubercles on each side; hepatic area
and lateral portions of branchiostegites tuberculate; dor-
sal surface of carapace punctate.

Abdomen shorter than carapace (25.6 and 28.7 mm);
pleura of moderate length with caudoventral extremity
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broadly angular. Cephalic section of telson with single
immovable spine in each caudolateral corner, separated
from caudal section by paired oblique excisions. Basal
podomere of left uropod with spine extending over me-
sial ramus. Lateral ramus of uropod with median ridge
terminating in acute spine at transverse flexure; addi-
tional small ridge lateral to median one; proximal por-
tion with row of small spines distally and movable spine
submarginally at caudolateral corner. Mesial ramus of
uropod with median ridge terminating distally in pre-
marginal acute spine; additional acute spine at disto-
lateral margin. Caudal margin of tail fan with plumose
setae; dorsal surface lightly setiferous.

Cephalic lobe of epistome (Fig. 9k) triangular with
slightly upturned cephalolateral margins; ventral surface
convex. Basal portion of epistome with deep median
fovea and pair of obliquely disposed slitlike fossae imme-
diately cephalic and subparallel to thickened, moderately
well-arched epistomal zygoma; lateral extremities with-
out tubercles. Proximal segment of antennule with small,
acute spine on ventral surface at base of distal fourth.
Antennae broken. Antennal scale (Fig. 9h) moderately
broad, broadest slightly distal to midlength; thickened
lateral portion terminating in acute, corneous-tipped
spine projecting forward to level of tip of rostrum; lam-
ellar area with angulate mesial margin, crenulate and
edged with long, plumose setae.

Both chelae regenerated. Hook on ischium of third
pereiopod only (Fig. 9d); hook simple, overreaching
basioischial articulation and opposed by small, rounded
tubercle on right (lacking on left). Coxa of fourth perei-
opod with prominent caudomesial boss, fifth pereiopod
without prominence. For measurements see Table 3.

Table 3. Measurements (mm) of Cambarus
(Depressicambarus) pyronotus

Holotype Allotype  Morphotype

Carapace

Height 12.2 13.9 11.6

Width 13.9 15.7 12.7

Total length of carapace 28.7 32.1 275

Postorbital carapace length  25.1 28.0 23.8
Areola

Width 0.6 0.7 0.6

Length 11.2 12.8 11.0
Rostrum

Width 3.1 36 33

Length 3.6 41 3.7
Chela

Length, mesial margin of palm * 6.9 5.1

Width, palm . 10.6 8.2

Length, lateral margin * 229 16.5

Length, dactyle * 15.2 10.8

¢ chelae regenerated

First pleopods (Fig. 9e, f, g) reaching caudal portion of
coxae of third pereiopods when abdomen flexed. See
“Diagnosis” for description.

ArrotypE.—Differing from holotype in following re-
spects: rostrum broader and cephalic portion of epistome
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terminating in small cephalomedian projection. Single
dominant cervical tubercle on each side.

Right chela (Fig. 9) approximately 2 times longer
than broad (22.9 and 10.6 mm), depressed, although
more inflated proximolaterally; mesial margin of palm
with 2 rows of tubercles, 6 and 4 in primary and sec-
ondary rows, respectively; small, squamous tubercles over
mesial half of palm; distoventral surface of palm with 2
large, swollen tubercles at base of dactyl, mesial one with
small, corneous, acute tip. Lateral surface of propodus
costate with row of punctations rendering proximolat-
eral margin of fixed finger irregular in dorsal aspect.
Fixer finger with proximolateral base impressed dor-
sally, less so ventrally; dorsal and ventral surfaces with
distinct submedian ridges flanked by setiferous puncta-
tions; opposable surface with row of 5 and 6 tubercles on
right and left chelae, respectively, third largest, decreas- -
ing in size proximally; additional small tubercle present
on lower level at base of distal two-fifths, and double
row of minute denticles extending proximally from cor-
neous tip of finger to third tubercle, interrupted by
fourth to sixth tubercles from base on right chela
(fourth and fifth on left). Dorsal and ventral surfaces
of dactyl with median longitudinal ridges, flanked by
setiferous punctations; opposable margin with row of 7
tubercles on each chela, fourth largest; mesial margin of
dactyl tuberculate along nearly proximal half and punc-
tate distally; double row of minute denticles extending
from corneous tip to fourth tubercle from base, inter-
rupted by sixth and seventh tubercles on both chelae.

Carpus longer than broad with deep oblique furrow
dorsally; mesial surface with large, corneous-tipped pro-
curved spine near midlength with 5 smaller, rounded
ones nearby on each cheliped; distoventral margin with
corneous-tipped tubercle and additional one proximo-
dorsally; dorsomesial surface with 9 and 7 small, rounded
tubercles on left and right chelipeds, respectively.

Merus with 3 tubercles dorsodistally on right cheliped
(2 on left); ventral surface with lateral row of 6 and 8
tubercles on right and left chelipeds, respectively, de-
creasing in size proximally, and mesial row of 11 tuber-
cles on right cheliped (10 on left). Ischium with row of
3 very small tubercles on mesial margin of each cheliped.

Annulus ventralis (Fig. 9j) subquadrangular, broader
than long, and situated deep in sternum with cephalic
portion fushed to sternum and caudal half movable. Ce-
phalic half bearing median longitudinal trough flanked
by low subparallel, longitudinal ridges; caudal half bear-
ing high caudal wall and divided by sinistral, sinuate
sinus. First pleopods uniramous and extending to ce-
phalic half of annulus when abdomen flexed. Postannu-
lar sclerite subconical with flattened caudal surface and
approximately three-fifths width of annulus.

MorpHOTYPIC MALE, ForM I1.—Differing from holo-
type in following respects: rostrum broader with sharply
delimited acumen and single cervical tubercle conspicu-
ously larger than others. Cephalic portion of epistome
with cephalomedian projection. Proximal segment of
antennule lacking spine on ventral surface.
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Right cheliped (left regenerated) differing from allo-
type (those of holotype regenerated) as follows: mesial
margin of palm with secondary row of 6 tubercles. Op-
posable margin of dactyl with 6 tubercles; row of denti-
cles extending from distal end to second tubercle from
base, interrupted by third through sixth. Dorsal surface
of carpus with 3 small, rounded tubercles. Ischium with
row of 4 small tubercles on mesial margin.

Hook on ischium of third pereiopod much reduced,
not reaching basioischial articulation and not opposing
tubercle on basis; boss on coxa of fourth pereiopod
somewhat smaller and less sharply defined. First pleo-
pods of uniform texture and reaching caudal portion of
coxae of third pereiopods when abdomen flexed. Sce
“Diagnosis” for description.

Coror Notes—I have not seen live or freshly pre-
served specimens, but Hobbs (1942) indicates the spe-
cies to be a “distinct orange-red.”

Type-LocaLITY.—This species was dug from burrows
along a tributary of the Apalachicola River south of
Indian Ridge, Torreya State Park, Liberty County, Flor-
ida, The first permanent creek south of Indian Ridge is
Beaver Dam Creek. This stream, some 4 to 10 feet wide
and less than a foot deep, flows over a mostly sandy sub-
strate, although scattered brush and leaf litter are pres-
ent as well as a few scattered rocks immediately down-
stream from a trickling water fall. The shore consists of
moss near the water, especially above and downstream
from the waterall, while the surrounding area, as de-
scribed by Hubbell (1939) is as follows: “ ‘Camp Torreya’
is a deep ravine situated about one mile south of Rock
Bluff Landing—one of many cutting back into the sandy
uplands which border the Apalachicola River valley on
the east. Moist and cool, these ravines contain an inter-
esting assemblage of plants and animals which comprise
southern species, northern relicts, and a number of en-
demics of very limited distribution. The steep slopes and
bottoms of the ravines are covered with dense forest in
which beech, magnolia, red oak, hickories and sweet
gums are dominant, and jronwood, wild plum, slippery
elm, holly, spruce pine and other trees are also common.
. The undergrowth is composed largely of stinking cedar
or savron (Tumion taxifolium, formerly Torreva), a co-
niferous shrub or small tree confined to the Apalachicola
ravines, as is also the less common Florida yew (Taxus
floridane). A characteristic member of the ground flora
is the needle palm (Rhapidophyllum hystrix), growing
- side-by-side with such northern types as bloodroot, Tril-
lium, hepatica, and toothwort. The sandy soil is thickly
. carpeted with dead leaves and humus, and brush heaps
and decaying logs are numerous.”

DisposiTioN oF Types.—The holotypic male, form I
~ (no. 146761), the allotype (no. 146762) and the morpho-
. typic male, form II (no. 146763) are deposited in the
- National Museum of Natural History, Smithsonian Insti-

tution. Paratypes consisting of 7¢, 7 juv. and 5 juv.?
are in the National Museum of Natural History.
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RANGE AND SPECIMENS EXAMINED.—This new species of
crayfish is known from only Torreya State Park in Lib-
erty County, Florida. The species has been collected from
burrows in the following localities: (i) ravine in north-
ern part of Torreya State Park, 17 March 1939, J. S.
Rogers, etal, 2 juv.4 and 2 juv. 2, (ii) Rock Bluff, deep
ravine in Torreya State Park, 13 December 1939, L. Ber-
ner and H. H. Hobbs, Jr, 1 juv.d and 1 fragment, (iii)
ravine south of Indian Lodge in Torreya State Park,
8 April 1941, HHH. H, 1411, 12, 4 juv. & and 2 juv.?,
(iv) stream south of Indian Ridge, Torreya State Park,
28 November 1941, HH. H,, 161, 72 and 1 juv.?.

VARIATION.—The most notable variation exhibited by
this species concerns the caudolateral corners of the
proximal portion of the telson. Two of the 21 specimens
examined possessed a single movable spine on each side
of the telson, absent in all others.

S1ze.—The largest specimen available is a female with
a total carapace length of 33.0 mm (postorbital carapace
length 28.9 mm). The only first form male available has
corresponding lengths of 28.8 and 25.1 mm. Females
with eggs or young have not been collected to date.

EcorocicaL Notes.—Hobbs (1942) noted that “From
a ravine in the northern part of Torreya State Park
where latimanus occurs I have several specimens which
were taken from complex burrows . .. [and] were a dis-
tinct orange-red.” A description of the burrows in Tor-
reya is presented by Hobbs (1942) as follows and is appli-
cable to C. pyronotus as well as C. latimanus (Hobbs,
personal communication): ‘“The rill and brook occupy-
ing this ravine . . . empties into the Apalachicola River.
. . . Also along this stream are many complex burrows
which extend downward and beneath its banks. Because
there is such an entwined mass of roots in this soil, dig-
ging into these burrows is a laborious job that seldom
yields any specimens.”

Collected with C. pyronotus at Torreya State Park were
Cambarus (Lacunicambarus) diogenes Girard (1852) and
C. (D)) latimanus.

ETymoLocy.—Pyr (Gr.), fire, in combination with notos
(Gr.), back; so named because of the orangered color
exhibited by the species at the type-locality.

Cambarus (Depressicambarus) reduncus
Hobbs, 1956

DiacNosis.—Rostrum excavate dorsally with nearly
straight and subparallel to subacuminate margins devoid
of marginal spines or tubercles. Areola 6.6 to 28.4 times
longer than broad and constituting 36.4 to 42.1 percent
of total length of carapace [(40.0) 43.2-47.8 percent of
postorbital carapace length]. Carapace subovate to some-
what vaulted; cervical spines lacking or reduced to small
rounded tubercles. Suborbital angle obsolete to weakly
developed and rounded. Antennal scale narrow; margin
of lamellar portion angulate to steeply declivous. Ce-
phalic portion of epistome of medium width; epistomal
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zygoma moderately well arched. Chela with opposable
margin of dactyl bearing 4 prominent basal tubercles,
first and fourth largest; propodus with 3 or 4 major basal
tubercles, third or fourth largest; opposable margins with
irregular double row of denticles. First pleopod of first
form male with central projection long, aciculate, well
separated from mesial process and inclined at angle of
approximately 130 to 140 degrees. (Fig. 34). First pleopod
of second form male with conspicuous wide gap between
central projection and mesial process (Fig. 3i). Annulus
ventralis situated deep in sternum; suboval to subquad-
rangular in outline; caudal wall conspicuously thickened
and elevated above cephalic portion, latter bearing sinus
flanked by low ridges; sinus deep and often very wide,
greater than one-third width of cephalic portion.

REMaRrks.—In Catawba County, North Carolina, there
are populations of a crayfish that probably represent
variants of this species. The carapace is more vaulted
and the areola is obliterated or nearly so constituting
41.5 to 42.6 percent of the total length of the carapace
(46.4 - 48.4 percent of postorbital carapace length). The
color pattern is blue (Hobbs, personal communication)
rather than typical grayish olive to brown (Hobbs, 1956).
In other regards, especially the distinctive gonopod of
the first form male, there appears to be little significant
difference between these populations and others of C.
reduncus. Because the areola width is narrower than in
any other known population, I have not included the
areola measurements of these populations with those of
typical C. reduncus in the “Diagnosis.” When more popu-
lations of C.reduncus are sampled the gap between the
two sets of data may not remain. These morphological
differences possibly reflect the more fossorial behavior
of the variant populations much in the same manner as
in some primary burrowing populations of C. striatus
which sometimes also exhibit a blue color pattern.

RANGE.—This species of crayfish has been collected in
the Piedmont province from the Cape Fear River drain-
age in North Carolina southward to the Santee River
basin in South Carolina.

Cambarus (Depressicambarus) sphenoides
Hobbs, 1968

DiagNosis.—Rostrum lacking tubercles or spines in
adults; small juveniles occasionally with small spines or
tubercles; margins subparallel to subacuminate; surface
excavate to comparatively flat and often with low carina.
Areola 32.8 to 39.3 per cent of total length of carapace
[(41.6) 42.4-45.6 (46.5) percent of postorbital carapace
length], 5.0 to 9.2 times longer than broad with space
for 2 to 5 punctations across narrowest part. Carapace
subovate; cervical spines reduced to small rounded tu-
bercles. Suborbital angle poorly to moderately well de-
veloped, rounded to acute, sométimes exhibiting small
tubercle. Antennal scale moderately broad to wide; mar-
gin of lamellar portion angulate to declivous. Cephalic
portion of epistome comparatively wide; epistomal zygo-
ma strongly arched. Chela with dorsal surface of palm

BULLETIN ALABAMA MUSEUM NATURAL HISTORY

bearing numerous small squamous tubercles; opposable
margin of dactyl with basal 4 or b tubercles prominent,
first, fourth or fifth or first and fourth or first and fifth
largest; opposable margin of propodus with basal 3 tu-
bercles conspicuous, third largest; opposable margins of
fingers with irregular double or triple rows of denticles,
increasing to triple row with age. First pleopod of first
form male with subapical notch on central projection;
element moderately long, tapering little and inclined at
angle of approximately 115 to 130 degrees (Fig. 37). An-
nulus ventralis situated moderately deep in sterum; sub-
quadrangular in outline; caudal wall elevated; cephalic
portion bearing shallow sinus flanked by low ridges.

RaANGE.—Cambarus sphenoides is endemic to the Cum-
berland Plateau from Marion County, Tennessee, north-
ward to Jackson County, Kentucky, in the Tennessee,
Cumberland and Kentucky (one locality) River systems.

Cambarus (Depressicambarus) striatus Hay, 1902

Cambarus floridanus Hobbs, 1941:114.

DiacnNosis.—Body and eyes with pigment. Rostrum
without spines or tubercles; sometimes with low carina.
Areola obliterated to 9.1 times longer than broad and
constituting 33.9 to 43.6 (45.7) percent of total length of
carapace [41.6-49.7 (50.7) percent of postorbital cara-
pace length] usually with 1 or 2 punctations across nar-
rowest part. Cervical spine reduced to small, rounded
tubercle or absent; hepatic spines absent; branchiostegal
spine present; suborbital angle weakly to moderately well
developed, rounded to obtuse; postorbital ridge some-
what strong, rounded cephalically. Antennal scale mod-
erately broad to wide; margin of lamellar portion angu-
late. Cephalic portion of epistome comparatively wide;
epistomal zygoma moderately well arched. Chela with
2 rows of 8 or fewer tubercles on mesial surface of palm;
opposable margin of dactyl with proximal 4 or 5 tuber-
cles prominent—first, fourth or fifth or first and fourth
or first and fifth largest; corresponding margin of pro-
podus with proximal 3 or 4 (rarely 5) tubercles dominant
in size, third, fourth or fifth largest; opposable margins
of both with irregular double row of denticles; lateral
margin costate and lateral base of fixed finger impressed
above, less so below. Hook on ischium of third pereio-
pod of male overreaching basioischial articulation and
not opposed by tubercle on basis. First pleopod of first
form male with central proection corneous, bladelike,
with or without subapical notch and recurved at angle
of 95 to 155 degrees (Figs. 12-14); mesial process tumes-
cent, tapering to one to several subacute to acute tips,
generally directed caudally at angle of approximately 90
degrees to shaft of appendage (Figs. 12d, 7). First pleopod
of second form male noncorneous; central projection
rounded distally; mesial process tapering to subacute tip.
Annulus ventralis asymmetrical, subquadrangular, with
caudal portion somewhat movable; cephalic half bear-
ing longitudinal median trough usually between sub-
parallel, longitudinal ridges, and caudal half with sinu-
ate sinus and elevated caudal wall. First pleopod of
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female uniramous and reaching at least midlength of
annulus ventralis when abdomen flexed.

SyNtYPic MALE, Form I (USNM 25109).—Body sub-
ovate, slightly depressed (Fig. 10b). Abdomen narrower
than thorax (15.5 and 18.3 mm). Greatest width of cara-
pace greater than depth at caudodorsal margin of cervi-
cal groove (18.3 and 13.7 mm). Areola 38.0 times longer
than road with 1 punctation across narrowest part;
length of areola 43.6 percent of entire length of cara-
pace (49.5 percent of postorbital carapace length). Ros-
trum excavate dorsally with subparallel, thickened mar-
gins devoid of marginal spines or tubercles; upper sur-
face with several submarginal punctations with few scat-
tered between. Acumen set off from proximal portion
of rostrum with concave oblique margins, latter not
swollen, and terminating in small upturned tubercle at
tip. Postorbital ridges moderately strong with moder-
ately deep grove dorsolaterally and rounded cephalically.
Suborbital angle weak; branchiostegal spine small. Cer-
vical tubercles bituberculate; hepatic area and lateral
portion of branchiostegites tuberculate; dorsal portion
of carapace punctate.

Abdomen shorter than carapace (33.1 and 34.9 mm);
pleura of moderate length with caudoventral extremity
broadly angular. Cephalic section of telson with single
movable and immovable spines in each caudolateral cor-
ner; separated from caudal section by paired oblique ex-
cisions. Basal podomere of uropod with spine extending
over mesial and lateral rami. Lateral ramus of uropod
with median ridge terminating in acute spine at trans-
verse flexure; additional small ridge lateral to median
one; proximal portion with row of small spines distally
and movable spine submarginally at caudolateral corner.
Mesial ramus of uropod with median ridge terminat-
ing distally in premarginal acute spine. Caudal margin
of tail fan with plumose setae; dorsal surface lightly
setiferous.

Cephalic lobe of epistome (Fig. 10f) pentagonal with
slightly upturned cephalolateral margins and bearing
cephalomedian projection; ventral surface convex. Basal
portion of epistome with deep median fovea and pair of
obliquely disposed slitlike fossae immediately cephalic
and subparallel to thickened, moderately well-arched
epistomal zygoma; lateral extremities with single tuber-
cle on each side. Proximal segment of antennule with
small spine on ventral surface at base of distal third.
* Antennae broken. Antennal scale (Fig. 104) moderately
broad, broadest slightly distal to midlength; thickened
lateral portion terminating in acute, corneous-tipped
spine projecting forward beyond tip of rostrum; lamel-
lar area with mesial margin broadly angulate, crenulate
. and edged with long, plumose setae.

- Right chela (Fig. 10l) approximately 2 times longer
¢ than broad (24.4 and 11.6 mm), depressed, although
. more inflated proximolaterally; mesial margin of palm
with 2 rows of 6 and 5 tubercles in primary and sec-
ondary rows, respectively; several smaller squamous tu-
- bercles on dorsal surface over slightly less than half of
mesial portion of palm; distoventral surface of palm with
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2 large, swollen tubercles at base of dactyl. Lateral sur-
face of propodus costate with row of punctations render-
ing proximolateral margin of fixed finger irregular in
dorsal aspect. Propodus with proximolateral base of fin-
ger impressed dorsally, less so ventrally; dorsal and ven-
tral surfaces with distinct submedian ridges flanked by
setiferous punctations; opposable margin with row of 6
tubercles along proximal two-thirds of finger, fourth
largest, basal 4 decreasing in size proximally; additional
small tubercle present on lower level near base of distal
third; double row of minute denticles extending proxi-
mally from corneous tip of finger to fifth tubercle from
base, interrupted by sixth. Dorsal and ventral surfaces
of dactyl with median longitudinal ridges, flanked by
setiferous punctations; opposable margin with row of 8
tubercles, first and fourth largest, second and third
slightly smaller; double row of minute denticles extend-
ing from corneous tip to sixth tubercle from base, inter-
rupted by seventh and eighth; mesial margin of dactyl
tuberculate along proximal two-thirds and punctate dis-
tally.

Carpus longer than broad with deep oblique furrow
dorsally; mesial surface with large procurved spine near
midlength and smaller ones located proximally and
proximoventrally with additional small tubercle near
base of spine; distoventral margin with large subacute
tubercle; dorsomesial surface with 5 small, rounded tu-
bercles; podomere otherwise punctate.

Dorsodistal surface of merus with 4 rounded tuber-
cles; ventral surface with lateral row of 5, decreasing in
size proximally, and mesial row of 11 tubercles, some
corneous-tipped. Ischium with row of 3 very small tuber-
cles on mesial margin.

Hook on ischium of third pereiopod only (Fig. 10d);
hook simple, overreaching basioischial articulation and
not opposed by tubercle on basis. Coxa of fourth pereio-
pod with prominent caudomesial boss, fifth pereiopod
without prominence. For measurements see Table 4.

Table 4. Measurements (mm) of Cambarus
{Depressicambarus) striatus

Syntypic Syntypic Syntypic
Male, Form I Female Male, Form II

Carapace

Height 13.7 134 12.7

Width 18.3 17.5 16.0

Total length of carapace 34,9+ *e 312

Postorbital carapace length  30.7 29.2 27.3
Areola

Width 04 0.5 04

Length 152 13.8 13.4
Rostrum

Width 4.1* 4.0 3.6

Length 4.90% L1 39
Chela

Length, mesial margin of palm 7.3 6.9 59

Width, palm 11.6 10.6 10.2

Length, lateral margin 244 222 19.6

Length, dactyl 15.8 13.9 12.7

* rostrum damaged (see Fig. 10:)
** tip of acumen missing
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First pleopods (Fig. 10e, f, g) reaching caudal portion
of coxae of third pereiopods when abdomen flexed. See
“Diagnosis” for description.

SyNtyric FEMALE (USNM 25019).—Differing from syn-
typic male, form I, in following respects: cervical spine
consisting of low, rounded tubercle and bearing several
setae. Areola open but lacking punctations across nar-
rowest part. Left chela (right missing) with 3 tubercles
in secondary row on mesial surface of palm. Dorsomesial
tubercles of left carpus consisting of single very small
proximal and proximoventrally disposed ones. Opposa-
ble margin of propodus with row of minute denticles ex-
tending from corneous tip proximally to fourth tubercle,
interrupted by fifth. Opposable margin of dactyl with
row of minute denticles extending from corneous tip
proximally to fifth tubercle from base, interrupted by
sixth and seventh.

Annulus ventralis (Fig. 10k) subquadrangular, broader
than long, and situated moderately deep in sternum with
cephalic portion fused to sternum and caudal half mova-
ble. Annulus ventralis divided by sinus into C-shaped
and triangular portions, latter with basal tongue pro-
jecting into concavity of “C.” Cephalic half with sinus
broadening into median longitudinal trough flanked by
low, subparallel, longitudinal ridges; caudal portion ele-
vated and nearly bisected by shallow sinus. Postannular
sclerite subconical and approximately three-fifths width
of annulus.

SyNTYPIC MALE, Form II (USNM 25019).—Differing
from syntypic male, form I, in following respects: ros-
trum with median carina present on acumen. Areola nar-
row and open but lacking punctations across narrowest
part. Cervical spines consisting of single low, rounded
tubercle on each side bearing several setae. Cephalic
portion of epistome with cephalomedian projection.
Chelae with 5 tubercles in primary row on mesial sur-
face of palm; 6 tubercles in secondary row of right. Op-
posable margin of propodus of right chela with row of
denticles extending from corneous tip proximally to
sixth tubercle. Opposable margin of dactyl of right chela
with 9 tubercles; row of denticles extending from corne-
ous tip proximally to fourth tubercle from base, inter-
rupted by fifth, sixth and seventh on each chela.

Hook on ischium of third pereiopod much reduced,
not reaching basioischial articulation, and not opposing
tubercle on basis; boss on coxa of fourth pereiopod
somewhat smaller and less sharply defined. First pleo-
pods of uniform texture and reaching caudal portion of
coxae of thirdpereiopods when abdomen flexed. See
“Diagnosis” for description.

CoLor Notes.—Cambarus striatus exhibiting dimor-
phic color pattern. Cephalothorax and abdomen mottled
to concolorous, usually brown, green-brown or green.
Abdomen with (i) pair of complete, moderately broad,
submedian, and narrower, broken, lateral, dark brown
stripes or, (ii) pair of submedian and lateral narrow,
broken stripes. Abdominal stripes extending onto tho-
rax as sinistral and dextral horns, darker in color morph
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with solid stripes and usually extending length of bran-
chiostegites. Populations known with blue, blue-gray or
dark red-brown coloration. Abdominal stripes, especially
narrow, broken ones, often less discernible on mature
specimens. Gastric region with paired, lighter, vermicu-
lated areas marking attachment of mandibular muscles.
Branchiostegites and hepatic areas mottled to concolor-
ous brown, green-brown or brown dorsally, fading to
white ventrad. Pleural regions of abdomen bearing in-
conspicuous ventral, narrow, light, mottled margin some-
times terminating dorsally on first abdominal segment
as distinct single large spot on each side, varying from
cream through yellow. Ventral aspects of cephalotho-
rax and abdomen white, occasionally tinged with blue.
Young crayfish more mottled than adults, becoming
more concolorous with maturity.

Rostral margins yellow, cream, tan or brown. Post-
orbital ridges yeilow, light-brown or same color as ceph-
alothorax. Tubercles and spines yellow through cream.
Articular condyles of chelae red, yellow or cream. Lat-
eral margin of antennal scale darker than lamellar por-
tion. Antennae generally dark green or brown.

Chelae colored as cephalothorax with lighter proximo-
lateral area, white ventrally. Distal ends of fingers red,
orange, yellow or cream, fading with age or if living in
turbid waters. Pereiopods same general color as chelae
dorsolaterally, only lighter; white ventrolaterally. Distal
podomeres darker dorsally than proximal ones.

Specimens from Leon County, Florida (type-locality,
C. floridanus), more colorful with chelae exhibiting blue
fingers and orange tubercles. Postorbital ridges orange;
margins of rostrum and articular condyles of chela red-
dish-orange. Caudal margin of abdominal terga, distal
edge of transverse flexure of outer ramus of uropod and
lIateral edge of telson margined with red. Tail fan
blue. Pereiopods with blue tips and orange articulations.
Abdominal pleura with white ventral margins.

Additional color notes are provided by Hay (1902),
and Hobbs and Hart (1959) furnish the following color
notes from specimens collected from southwestern Geor-
gia and adjacent portions of Florida: “purplish-red dor-
sally fading to pinkish-lavender along the lower lateral
margins of the carapace. The chelipeds are also purplish-
red with dark tubercles.”

TypE-LocALITY. —Reported as “near Nashville, Ten-
nessee,” by Hay (1902). The exact locality cannot be de-
fined but was surely a part of the Cumberland River
system and probably in Davidson County, Tennessee.
There apparently were no crayfish associates collected
with C. striatus at the type-locality.

DispositioN oF Types.—The syntypes, consisting of
151, 32911, 42 (USNM 25019) and 11, 141l and 39
(MCZ 7348), were collected by E. B. Williamson and de-
posited in the National Museum of Natural History,
Smithsonian Institution, and Museum of Comparative
Zoology, Harvard College, respectively.

RaNGE.—This crayfish is widespread above and below
the Fall Line east and south of the Mississippi and Ohio
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rivers. It is known to occur in the following geomorphic
regions above the Fall Line: Highland Rim, Cumber-
. land Plateau, Nashville Basin, Shawnee Hills, Ridge and

Valley, Blue Ridge and Piedmont. Below the Fall Line
C. striatus inhabits waters in the Gulf (including the
Mississippi Embayment but minus the Mississippi Alu-
vial Plain) and Atlantic Coastal plains. In the Missis-
sippi River drainage, this species is known from the
Green River system, Kentucky, downstream to the Homo-
- chitto River system in Mississippi. Cambarus striatus
occurs upstream in the Cumberland River system onto
the Cumberland Plateau in Tennessee and Kentucky
. and in the Tennessee River basin to Jefferson and Knox
* counties, Tennessee. This species is also known from the
. Pearl River drainage eastward to and including the en-
© tire Mobile Bay basin (i.e., Tombigbee, Black Warrior,
Coosa and Tallapoosa River systems) and from the Gulf
¢ drainages east of Mobile Bay to the Ochlockonee River
- basin. In the Atlantic drainages, C. siriatus has been col-
lected from the Altamaha River system.

VARIATIONS.—The most outstanding variations exhib-
- ited by this species are in the gonopod of the first form
male, the length-width ratio of the areola, annulus ven-
tralis and in the rostrum. Most populations of C. striatus
- lack a subapical notch on the first form male gonopod,
. although certain populations in the Pearl, Coosa, Alta-
maha, lower Cumberland and upper Tennessee River
system exhibit a well-defined notch (Fig. 13m, s, t). The
central projection of the first form male gonopod also
© varies in its angle to the shaft of the appendage (Figs. 12,
13, 14). In many populations a well-developed caudal
shoulder can be observed on the gonopod of the first
form male, and the mesial process offers a great deal of
- variation in the number of apical projections (Figs. 12,
13, 14). The areola varies in its length and width usually
- relative to the fossorial behavior of the population, nar-
rower in the burrowing members. The width of the
areola varies from obliterated to 9.1 times the length.
The annulus ventralis varies in its development of the
. cephalic ridges bordering the anterior trough, from well
- developed to indiscernible. The trough itself ranges in
* width from narrow to moderately wide. The rostrum of
C. striatus also varies from subparallel to a more acumi-
~nate condition in some populations. Compare Figs. 10
and 11.

. S1ze.—The largest specimen available is a female from
- Murray County, Georgia, with a carapace length of 60.1
- mm (postorbital carapace length 52.8 mm).

- Lire History NoTEs.—Only a single female with eggs
* or young has been collected. The female, carrying 5 eggs,
‘was taken from Rickwood Cavern in Blount County,

Alabama, on 11 March 1966. This species appears to
" occupy burrows during the period of egg laying.

' Ecology

Crayfishes of the subgenus Depressicambarus occur in
a wide range of epigean waters as well as in the sub-
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surface water table as burrowers. The invasion of the
subsurface water table has contributed greatly to their
radiation and speciation. The epigean species [C. englishi,
C. graysoni (in part), C. halli, C. latimanus (in part), C.
obstipus, C. sphenoides (in part) and C. striatus (in part)]
occupy lotic and lentic habitats ranging from small to
large streams, springs and ponds where they can be found
under rocks, in leaf litter, roots of riparian trees and in
mats or dense growths of algae and aquatic vascular
plants. While most epigean species occur primarily in
pool areas, C. obstipus is also commonly found in riffles.
Cambarus englishi is more likely to inhabit riffle areas,
including those in large streams, than the other species
and exhibits morphological characteristics that may be
advantageous to locomotion in fast flowing waters by re-
ducing resistance to water flow. The dorsoventrally flat-
tened carapace and sharply angulate abdominal pleura
(moderately sharp caudoventral angles in C. englishi) are
especially distinct in some of its relatives of the cam-
baroid line (within the subfamily Cambarinae, after
Hobbs, 1969), Barbicambarus cornutus (Faxon, 1884), C.
(Erebicambarus) hubbsi Creaser (1931) and C. (E.) rus-
ticiformis Rhoades (1944), all three of which commonly
inhabit areas of streams with a rapid or moderately rapid
flow. Since these three species live in regions dominated
by the genus Orconectes (Bouchard, 1976 a) and C. eng-
lishi lives in a river system that possesses three close rela-
tives—C. halli, C. latimanus and C. striatus, the above
characters possibly assist in exploiting an available habi-
tat. The flattened body is probably the more important
of the two characters for an existence in fast flowing
waters. That such modifications are not limited to in-
habitants of swiftly flowing water is evidenced by mem-
bers of the subgenus Hobbsastacus (Bouchard, in press)
of the genus Pacifastacus which also exhibit sharply an-
gulate abdominal pleara, and at least P. fortis and P. con-
nectens (Faxon, 1914) occur primarily in pool areas of
streams. It also should be noted that members of the
genus Orconectes occur in riffle areas of streams and do
not exhibit either of the above characters.

Most species of Depressicambarus are well adapted to
a burrowing existence and are divisible into three over-
lapping categories as defined by Hobbs (1942). The pri-
mary burrowers are those that are restricted to burrows.
This group includes C. catagius, C. cymatilis, C. pyrono-
tus and certain populations of C. reduncus and C. stri-
atus. The secondary burrowers generally occupy burrows
but at times occur in open waters (slightly modified from
Hobbs, 1942) and include C. reduncus (in part) and C.
striatus (in part). Those species that are abundant in
open waters but burrow either in periods of seasonal low
water levels, to lay eggs or because of the paucity of epi-
gan habitats constitute the tertiary burrowers (modified
from Hobbs, 1942). These include C. graysoni (in part),
C. latimanus (in part), C. sphenoides (in part) and C. stri-
atus (in part). Although C. obstipus has never been col-
lected from a burrow, its moderately narrow areola and
broad, flat chelae, similar to those of fossorial species,
indicate an adaptation to burrow.
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Cambarus latimanus adults are most common as bur-
rowers below the Fall Line, probably due to the lack of
well-indurated rocks to provide cover. Cambarus striatus
adults, on the other hand, are more frequently found in
surface waters in the Tennessee River basin from the
Hiwassee River system (Tennessee) downstream to Har-
din County, Tennessee, and in the Mobile Bay drainage
above the Fall Line in Tennessee, Georgia and Alabama.

Relationships

The subgenus Depressicambarus appears to be a dis-
tinct group of closely related crayfishes within the genus
Cambarus the members of which generally exhibit a
brozdly subtriangular, depressed chela bearing two major
rows of wbercles along the mesial margin of the palm.
Based upon morphological and color pattern similarities
within the subgenus, it is further divisible as termed here
into the halli and latimanus groups. In the halli group,
C. halli, C. englisht and C. obstipus are distinctly more
closely related to one another than to any other member
of the subgenus and display more plesiomorphic charac-
ters. The latimanus group, exhibiting more apomorphic
characters, includes C. latimanus, C. striatus, C. sphe-
noides, C. graysoni, C. pyronotus, C. catagius, C. cym-
atilis and C. reduncus. Members of this group display a
wider array of morphological variation than do those of
the halli group; this is in part due to their utilization of
and adaptation to diverse habitats. Convergent evolution
in the burrowing members of the latimanus group has
obscured many morphological characters that would pro-
vide a clearer understanding of relationships within this
group.

The halli group generally possesses rostral tubercles
(often reduced or lacking in adults, but if absent, base of
the acumen is usually delimited by conspicuous angles)
and well-developed cervical spines and displays a bright-
green color pattern with red, reddish-orange or reddish-
brown postorbital ridges and margins of the rostrum. The
chelae exhibit red, reddish-orange or reddish-brown artic-
ular condyles and a pale-white coloration on approxi-
mately the distal half of the fingers. The ventral and
caudal margins of the abdominal pleura and caudal edge
of the terga (except the sixth) are white, that of the first
tergum broader and more conspicuous. Some populations
of C. obstipus display a more subdued coloration of the
dimorphic, striped, abdominal patterns typical of C. lati-
manus, C. sphenoides and C. striatus (see color notes in
the sections on C. latimanus and C. striatus).

Within the halli group, C. halli is morphologically
more similar to C. englishi, and the three species are sep-
arable utilizing the following characters. The central
projection of the gonopod of C. obstipus is distinc-
tive, being short and bearing a shallow subapical notch
(Fig. 8g). The moderately long central projection of the
first form male gonopod of C. halli possesses a distinct
subapical notch (Fig. 3f); the longer one of C. englishi
lacks a notch (Fig. 8¢). The most rheophilic C. englishi
exhibits a more dorsoventrally flattened carapace and
possesses abdominal pleura that are less broadly angulate
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(Fig. 1b) than in any other member of the subgenus
(Fig. la). In C. obstipus the opposable margin of the
dactyl on the chela is distinct from the rest of the sub-
genus in possessing a row of 8 or 9 fairly evenly sized
tubercles (Fig. 17). All other species in Depressicambarus
bear 2 to 5 dominant basal tubercles on the opposable
margin of the dactyl.

Of the three, Cambarus obstipus possesses the narrow-
est, least punctate areola: 6.5 to 11.1 times longer than
broad with space for 2 to 4 punctations (modal number 3)
across the narrowest part. In C. halli the areola is 2.9 to
4.5 times as long as broad with 5 to 7 punctations (Fig. 1f)
and in C. englishi 3.4 to 4.9 times as long with 4 to 6
punctations (Fig. 1#). Cambarus halli has a shorter areola
[28.9-35.1 percent of the total length of the carapace
or 393 to 42.5 (43.8) percent of the postorbital cara-
pace length] than does C. englishi (33.2-38.0 percent
and 41.3 -46.7 percent). In addition, C. halli possesses -
straighter rostral margins (concave in C. englishi) and
lacks an elevated cephalic portion on the annulus ven-
tralis which is typical of C. obstipus and present in popu-
lations of C. englishi that are syntopic with C. halli. Syn-
topic populations of C. kalli and C. englishi exhibit some
character displacement in the areola (length, width and
number of punctations), rostrum and annulus ventralis
and are much easier to separate into their respective spe-
cies than allotopic populations which show a broader
overlap in these characters.

Members of the latimanus group are morphologically
more diverse with only one species sharing some of the
distinctive characters of the halli group. Certain popula-
tions of C. latimanus bear moderately well-developed cer-
vical spines or rostral tubercles and/or have a short,
broad areola similar to that in C. halli. These two char-
acters—spination and the length-width ratio of the areola
—are the only consistent morphological characters that
will separate C. latimanus from its close ally C. siriatus.
The small rostral spines found on the young of C. lati-
manus are lacking in C. striatus. The areola of C. lati-
manus is normally wider than that of C. striatus which
generally is 10 or more times longer than broad. Excep-
tions for both species occur, however. This ratio may be
as low as 9.1 for C. striatus, especially in the Tallapoosa
River system, Alabama and Georgia, above the Fall Line.
Populations of C. latimanus with individuals that exhibit
an areola greater than 10 times as long as broad (up to
12.3) are found below the Fall Line in Alabama and
Georgia and in the upper Savannah and Santee River
drainages in South Carolina.

Cambarus sphenoides is morphologically similar to C.
latimanus and C. striatus, sharing with them a dimorphic
striped color pattern (see color notes for C. latimanus and
C. striatus). Cambarus sphenoides may be separated from
these two species using a combination of the following
characters. While C. latimanus and C. striatus have a
moderately well-arched epistomal zygoma (Fig. 2d, ¢), it
is more strongly arched in C. sphenoides (cf. Fig. 2f).
Both C. latimanus and C. striatus have a double row of
denticles along the opposable margins of the fingers,
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while C. sphenoides has a double or triple row (increas-
ing to triple row with age). In addition, C. sphenoides
differs from C. striatus in exhibiting a broader areola, 5.0
to 9.2 times longer than broad (Fig. 1g) (9.1 to oblit-
. erated in C. striatus, Figs. 104, 11{), and often more con-
. vergent rostral margins with an intervening surface that
is comparatively flat and often bearing a low carina
- (Fig. 1g). The rostrum of C. striatus has subparallel mar-
- gins with a deeply excavate surface (Figs. 10z, 117).
Cambarus graysoni bears a close resemblance to C. sphe-
- noides and C. striatus and has long been confused with
. the latter. Cambarus graysoni with a gently bent episto-
. mal zygoma (Fig. 4k) differs from C. striatus and all other
- members of the subgenus Depressicambarus which possess
. one that is at least moderately well arched (Fig. 2d, e, f).
Cambarus graysoni is further distinguished from C. sphe-
. noides by the lack of a subapical notch on the central
;. projection of the gonopod (Fig. 3d,¢). In addition, the
i areola of C. graysoni is 9.0 to 15.1 times longer than
. broad (5.0-9.2 times in C. sphenoides) and the rostrum
_ bears subparallel margins and a concave surface (often
subacuminate with a comparatively flat surface in C.
sphenoides).
- Cambarus pyronotus is more closely related to C. stri-
. atus than to any other species but differs from C. striatus
- in the following characters. It bears an obsolete suborbi-
. tal angle which is usually moderately well to weakly de-
' veloped in C. striatus. The opposable margin of the pro-
i podus bears 3 dominant tubercles proximally in C. pyro-
- notus and generally 4 in C. striatus (Figs. 91,10/, and 111).
. The caudolateral corners of the proxjmal portion of the
- telson of C. pyronotus lack a movable spine (2 of the 21
: specimens examined actually do possess a movable spine

. on each side) while the telson of C. striatus generally

: bears both a movable and an immovable spine in each
¢ corner, rarely only the immovable spine. In addition,
- C. pyronotus is a bright, orange-red color not found in
. C. striatus.
- Two morphologically similar relatives of C. cymatilis
are C. catagius and C. reduncus, all three of which are
i burrowers. In C. cymatilis the opposable margins of the
« fingers of the chela are distinct with the dactyl bearing
. 2 dominant basal tubercles (3 - 5 in other members of the
i subgenus, except C. obstipus usually with 8 or 9 fairly
i evenly sized ones Fig. 1i), the distal one largest, and the
: propodus with 3 dominant basal tubercles, the proximal
' 2 of which increase in size distally, followed by a large
- gap between the second and third (Fig. 1j) (no such large
s gap exists in any other nominal member of the subgenus,
i Figs. 41, 51, 91, 10/, 11]). A narrow to moderately narrow,
‘steeply declivous antennal scale (Fig. 1c, d) is shared by
all three although C. reduncus also exhibits one that
‘varies from steeply declivous to angulate. In addition,
‘the weakly developed suborbital angle, often obsolete, of
:C. reduncus is in contrast to the well-developed and acute
isuborbital angle in C. cymatilis and the moderately well
.developed and rounded one in C. cdtagius. All three spe-
icies display a suboval and deeply situated annulus ven-
‘tralis with a conspicuously thickened caudal wall. The
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very wide cephalic trough is a distinguishing feature of
the annulus ventralis of some populations of C.reduncus.
The first form male gonopod of C. cymatilis bears a
short central projection with a well-defined subapical
notch (Fig. 3b) and differs from that of C. catagius which
bears a central projection of moderate length with a sub-
apical notch that is poorly defined or lacking (Fig. 3a).
In C. reduncus the long, aciculate central projection
(Fig. 3h) of the male gonopod is unique among the mem-
bers of the genus. The gonopod of the nonreproductive
male is also distinctive, bearing a wide gap between the
central projection and mesial process (Fig. 3:). The lat-
ter feature also serves to separate the second form male
of this species from any other member of the subgenus.

Phylogeny

The two most likely sites of origin of the subgenus
Depressicambarus are the Cumberland Plateau section
and the Piedmont province. Hobbs (1969) proposed that
the subgenus probably originated on the slopes of the
Cumberland Plateau. An equally viable hypothesis is
that the ancestral stock of the subgenus arose on the
southern end of the Piedmont. These regions are not too
far removed from one another, and outliers of the Cum-
berland Plateau actually lie in close proximity to the
Piedmont province in Alabama. It is in these regions
that members of the subgenus exhibiting the most plesio-
morphic characters are found. These members, C. eng-
lishi, C. halli and C. obstipus, constitute a distinctive unit
(halli group) within the subgenus. Cambarus englishi
and C. halli are endemic to the Tallapoosa River system
(Piedmont province) in Georgia and Alabama as is C.
obstipus to the Black Warrior River system (Cumberland
Plateau section) in Alabama. The Tallapoosa drainage
seems to have undergone two occupations by the halli
group, first by C. halli and later by C. englishi.

The halli group may have moved northward along the
strikes of the Piedmont, Ridge and Valley and Cumber-
land Plateau, although no member of this group is pres-
ently known outside the southern portions of the Pied-
mont and Cumberland Plateau. Based upon the present
distribution of other crayfishes within these physio-
graphic regions, movement along the dispersal corridors
seems to be a probable avenue of migration (Bouchard,
1976a). Movements among the Piedmont, Ridge and Val-
ley and Cumberland Plateau seem certain based upon
present distributions of the halli group. This migration
was facilitated by (i) the close proximity of the three
regions in the southern parts of their ranges, (ii) the low-
er elevaation of the eastern escarpment of the Cumber-
land Plateau toward its southern end before it is over-
lapped by Coastal Plain deposits and (iii) the presence of
the Coosa River system which not only drains the Ridge
and Valley but also the eastern and western flanks of the
Cumberland Plateau and Piedmont, respectively.

The members of the latimanus group display a wider
variation in morphological characters, many of which are
mode advanced than those of the halli group. Within the
former group the closest relative to the more plesio-
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morphic halli group is C. latimanus with some popula-
tions displaying the more primitive short, broad areola
and well-developed spination on the body typical of C.
halli. The latimanus group (C. catagius, C. cymatilis, C.
graysoni, C. latimanus, C. pyronotus, C.reduncus, C. sphe-
notdes and C. striatus) probably also arose on the Pied-
mont province, but further to the northeast than the
halli group in the Georgia-South Carolina area, and util-
ized several corridors of migration.

The latimanus group moved northeast following the
strike of the Piedmont as well as southwest onto the
Ridge and Valley province. From here it probably moved
southwest and northeast, following exposures of the Ridge
and Valley and westward through Walden Gorge, gaining
access here to the predominantly Mississippian limestone
streams of the Highland Rim section. This Tennessee
River corridor through the Cumberland Plateau has been
utilized by a number of crayfishes [C. girardianus, Orco-
nectes forceps, O. erichsonianus and O. spinosus (sens.
lat.)], distributions of which predominantly occur in
limestone areas on both sides of the Cumberland Pla-
teau. The latimanus group also entered the Cumberland
Plateau either along the eastern escarpment of the region
where it borders the Ridge and Valley or along the Se-
quatchie Valley. In addition, streams draining the Blue
Ridge province in the Tennessee and Georgia area were
penetrated by this group from the Ridge and Valley.
Migrations into the Coastal Plain province probably in-
itially occurred from the Piedmont and Ridge and Val-
ley. From here they spread along the Coastal Plain.

Cambarus pyronotus probably represents a recently de-
rived species having been isolated from striatus stock that
migrated along the Apalachicola River drainage into the
Torreya Ravine area. Torreya Ravine is a unique area in
that it supports an assemblage of plants and animals rep-
resenting southern species, northern relicts that were iso-
lated in the area after the last glacial egression and some
endemics of limited distribution (Hubbell, 1939).

The ancestral stock of the subgenus Depressicambarus
probably exhibited the following characteristics, many of
which are presently found in C. halli and in the chela of
some populations of C. sphenoides north of the Obey and
Emory River systems in Tennessee and Kentucky: (i) eyes
large, (ii) carapace subovate, (iii) rostrum with straight,
subparallel margins bearing distal rostral tubercles, (iv)
suborbital angle acute, (v) antennal scale with mesial
margin of lamellar portion angulate (Fig. 11#), (vi) post-
orbital ridge with cephalic spine, (vii) cervical spine pres-
ent, (viii) areola short (29 -85 percent of total length of
carapace or 39-43 percent of postorbital carapace length),
broad (less than 4.5 times longer than broad) and densely
punctate (5-7 punctations across narrowest part), (ix)
chela subovate and subrectangular with squamous tuber-
cles over dorsal surface of palm and with two primary
rows of larger ones along mesial margin of moderately
long palm; opposable margins of fingers with triple row
of crowded denticles, (x) annulus ventralis subquadrate
and situated moderately deep in sternum; caudal wall
elevated; cephalic portion elevated, at least equal in
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height to caudal wall and divided by median trough ex-
tending caudally as sinuate sinus that divides caudal
wall, (xi) first form male gonopod with central projec-
tion short, corneous, bladelike, directed caudally, bearing
subapical notch and inclined at angle of approximately
90 degrees to main shaft of appendage; mesial process
caudally directed and tumescent; caudal element con-
spicuous; (xii) color bright green with dark saddle at
caudal end of cephalothorax; margins of rostrum and
postorbital ridges red; chelae with at least distal half of
fingers pale white and articular condyles red; abdominal
segments with caudal margins of terga (except sixth) and
ventral and caudal margins of pleura white, that of first
tergum broader and more conspicuous. This species prob-
ably was most common under rocks in pool areas of small
to medium-sized streams.

Evolutionary trends in the epigean members of the
subgenus Depressicambarus have involved the following
changes: (i) reduction of spination on rostrum, postorbi-
tal ridges and cervical spines, (i1) mesial margin of an-
tennal scale becoming declivous, (iii) lengthening and
narrowing of areola with réduction in number of punc-
tations, (iv) chela becoming more subtriangular and flat-
tened; reduction in number of squamous tubercles over
surfacé and shortening of mesial margin of palm; oppos-
able margins of fingers with reduction in number of
rows of crowded denticles; lateral margin of propodus
becoming more impressed, (v) annulus ventralis with
elévated cephalic portion reduced to ridges bordering
cephalic trough and lower in height than caudal wall,
(vi) first form male gonopod with central projection be-
coming longer, reduction in subapical notch and inclin-
ing toward angle of more than 90 degrees to main shaft
of appendage, (vii) color pattern more subdued greens
and browns with margins of rostrum and articular con-
dyles yellow, if light colored; chelae with distal tips of
fingers red, orange, yellow or cream; abdominal segments
retaining only lighter ventral pleural margins,

The burrowing species of the subgenus, especially
the more fossorial primary burrowers, exhibit further
changes in morphology as follows: (i) reduction in size
of eyes, (ii) vaulting of carapace, (iii) narrowing of ros-
trum, (iv) postorbital ridges becoming reduced, (v) an-
tennal scale narrower and with more steeply declivous
mesial margin (Fig. 3b), (vi) suborbital angle further re-
duced, (vii) areola narrower and longer, (viii) chela
broader and more depressed with reduction in number
of tubercles and rows of denticles along opposable mar-
gins of fingers, (ix) deepening of sternum, (x) annulus
ventralis becoming suboval with conspicuously thickened
caudal wall, (xi) abdomen reduced in width, (xii) color
variable, red, blue or subdued browns or greens.

Addendum

In view of the paucity of information concerning life
history aspects of C. latimanus and C. striatus additional
information has been obtained subsequent to the submis-
sion of this paper and is added as follows: A single
female with young of C. striatus was collected under a
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rock approximately a half meter from shore in a tribu-
tary of Spring Creek (Coosa River system) off Alabama
State Highway 85, Cherokee County, Alabama, R10E-
TB8S-S2INE, on 9 October 1977. A copulating pair of
C. latimanus was observed in midstream under a bridge
crossing a tributary of Talladega Creek (Coosa River
system) at Talladega County Road 9, Talladega County,
Alabama, R6E-T20S-S3NE, on 2 November 1974.
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Fig. 1. a, C. halli, Lateral view of abdomen; b, C. englishi, Lateral view of abdomen; ¢, C. cyma-
tilis Antennal scale; d, C. catagius, Antennal scale; e, C. halli, Antennal scale; f, C. halli, Dorsal
view of carapace; g, C. sphenoides, Dorsal view of carapace; h, C. englishi, Dorsal view of cara-
pace; i, C obstipus, Doxsal view of chela; j, C. cymatilis, Dorsal view of chela; &, C. graysoni,
Opposable margin of distal end of propodus; I, C. latimanus, Opposable margin of distal end of
propodus; m, C. cymatilis, Opposable margin of distal end of propodus.
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Fig. 2. a, C. latimanus, Dorsal view of carapace; b. C. latimanus, Juvenile, Dorsal view of cara-
pace; ¢, C. graysoni, Epistome with gently bent epistomal zygoma; d, C. striatus, Epistome with
moderately well-arched epistomal zygoma; e, C. striatus, Epistome with moderately well-arched
epistomal zygoma; f, C. obstipus, Epistome with well-arched epistomal zygoma.
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Fig. 3. Lateral view of left first pleopod of eight spedies of Depressicambarus. a-g, i-j, Male, form
I; k, Male, form 1I% a, C. catagius, Guilford Co., N.C.; b, C. cymatilis, Murray Co., Ga.; ¢, C. eng-
lishi, Haralson Co., Ga.; d, C. graysoni, Lincoln Co., Tn.; e, C. graysoni, Grayson Co., Ky,; f, C.
halli, Haralson Co., Ga.; g, C. obstipus, Lawrence Co., Al; h, C. reduncus, Chatham Co., N.C;
i, C. reduncus, Fairfield Co., S.C.; §, C. sphenoides, Cumberland Co., Tn.
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Fig. 4. Cambarus graysoni. a, Mesial view of first pleopod of topotypic male, form II; b, Lateral
view of carapace of topotypic male, form I; ¢, Lateral view of first pleopod of topotypic male,
form IT; d, Antennal scale of topotypic male, form I; ¢, Mesial view of first pleopod of topotypic
male, form I; f, Caudal view of first pleopod of topotypic male, form I; g, Lateral view of first
pleopod of topotypic male, form I; k, Basipodite and ischiopodite of third pereiopod of topotypic
male, form I; i, Dorsal view of chela, Lincoln Co., Tn.; j. Annulus ventralis of topotypic female;
k, Epistome of topotypic male, form I; I, Dorsal view of carapace of topotypic male, form I.
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Fig. 5. Cambarus latimanus. a, Mesial view of first pleopod of topotypic male, form II; b, Lat-
eral view of carapace of topotypic male, form I; ¢, Lateral view of first pleopod of topotypic male,
form II; d, Basipedite and ischiopodite of third pereiopod of topotypic male, form I; ¢, Mesial
view of first pleopod of topotypic male, form I; f, Caudal view of first pleopod of topotypic male,
form I; g, Lateral view of first pleopod of topotypic male, form I; &, Antennal scale of topotypic
male, form I; i, Dorsal view of chela, topotypic male, form I; j, Annulus ventralis of topotypic
female; k, Epistome of topotypic male, form I; I, Dorsal view of carapace of topotypic male,
form I.

51
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Fig. 6. C. latimanus. Lateral view of left first pleopod, male, form I. a-b, Polk Co., Tn; c-d,
Craven Co., N.C; e-g, Durham Co., N.C,; k, Halifax Co., N.C; i, Onslow Co., N.C,; §, Orange
Co., N.C; k, Aiken Co.,, S.C.; I, Anderson Co $.C.; m, Chester Co., 8.C.; n, Fairfield .Co., 8.C,;
o, Greenville Co., S.C.; p, Oconee Co., $.C.; g, Pickens Co., S.C; r-u, Richland Co., S.C.
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Fig. 7. C. latimanus. Lateral view of left first pleopod, male, form I. a-b, Lee Co., Al,; ¢, St.
Clair Co., Al.; d, Shelby Co., Al; e, Talladega Co., Al,; f, Tallapoosa Co., Al; g, Bartow Co., Ga.;
h, Bibb Co., Ga.; i, Carroll Co., Ga.; j, Chattooga Co., Ga.; k, Douglas Co., Ga.; I, Elbert Co., Ga.;
m, Hancock Co., Ga.; n, Madison-Franklin cos., Ga.; o, Pickens Co., Ga; p, Polk Co, Ga.; g, Rich-
mond Co., Ga; r, Walton Co,, Ga.; s-, Liberty Co., Tl
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Fig. 8. C. latimanus. Lateral view of left first pleopod, male, form I. a-g, Calhoun Co., Al; h,
Chambers Co., Al; i, Cherokee Co., Al; j, Chilton Co., AL; k-0, Clay Co., AL; p-7, Cleburne Co.,
Al; s-t, Coosa Co., Al.; u, Lee Co., Al
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Fig. 9. Cambarus pyronotus, new specics. a, Mesial view of first pleopod of morphotypic male;
b, Lateral view of carapace of holotype; ¢, Lateral view of first pleopod of morphotypic male; d,
Basipodite and ischiopodite of third pereiopod of holotype; e, Mesial view of first pleopod of
holotype; f, Caudal view of first pleopod of holotype; g, Lateral view of first pleopod of holo-
type; h, Antennal scale of paratypic female; i, Dorsal view of carapace of holotype; j, Annulus
ventralis of allotype; &, Epistome of morphotypic male; [/, Dorsal view of chela of morphatypic
male.
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Fig. 10. Cambarus striatus. a, Mesial view of first pleopod of topotypic male, form II; b, Lateral
view of carapace of topotypic male, form I; ¢, Lateral view of first pleopod of topotypic male,
form II; d, Basipodite and ischiopodite of third pereiopod of topotypic male, form I; e, Mesial
view of first pleopod of topotypic male, form I; f, Caudal view of first pleopod of topotypic male,
form I; g, Lateral view of first pleopod of topotypic male, form I; h, Antennal scale of topotypic
male, form II; i, Dorsal view of carapace of topotypic male, form I; j, Epistome of topotypic
male, form I; k, Annulus ventralis of topotypic female; /, Dorsal view of chela of topotypic male,
form 1.
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Fig. 11. Cambarus striatus. Bradley Co., Tn. (Mobile R. dr.)). a, Mesial view of first preopod
of male, form II; b, Lateral view of carapace of male, form I; ¢, Lateral view of first pleopod of
male, form 1I; d, Basipodite and ischiopodite of third pereiopod of male, form I; e, Mesial view
of first pleopod of male, form I; f, Caudal view of first pleopod of male, form I; g, Lateral view
of first pleopod of male, form I; &, Antennal scale of male, form II; i, Dorsal view of carapace
of male, form I; j, Annulus ventralis of female; k, Epistome of male, form I; I, Dorsal view of
chela of male, form 1.
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Fig. 12 C. striatus. Lateral view of left first pleopod, male, form I. a, Blount Co., Al,; b, Cullman
Co., Al; c-d, DeKalb Co., AlL; e, Etowah Co., Al; f-g, Fayette Co, Al; h, Hardin Co., Tn.; i,
Henry Co., Al.; j-k, Jefferson Co., AlL; I-n, Lee Co., Al; o-p, Macon Co., Al; g, Madison Co., Al;
r, Marion Co., Al.
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Fig. 13. C. striatus. a, c-k, m-t, Lateral view (!, Mesial view) of left first pleopod (b, right first
pleopod), male, form 1. a, Marion Co., Al; b-¢, Marshall Co., Al; f, Randolph Co., Al; g, Sumter
Co., AlL; h, Franklin Co., Al; i-k, Tuscaloosa Co., AL; I-m, Dawson Co., Ga.; n-o, Gordon Co.,
Ga.; p, Harrnis Co., Ga.; ¢, Walker Co., Ga.; r, Whitfield Co., Ga.; s-t, Wilkinson Co., Ga.
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Fig. 14. C. striatus. Lateral view of left first pleopod, male, form I. a, Bledsoe Co., Tn.; b, Cheat-
ham Co., Tn.; ¢, Coffee Co., Tn.; d, Davidson Co., Tn.; e, Hardin Co., Tn.; f-h, Henderson Co.,
Tn.; i, Knox Co., Tn,; j, Linooln Co., Tn.; k, Loudon Co., Tn.; /, Montgomery Co., Tn.; m, Rhea
Co., Tn.; n, Rutherford Co., Tn.; o, Scott Co., Tn.; p, Lafayette Co., Ms.; g, Lowndes Co., Ms.;
r, Monroe Co., Ms.; s-t, Winston Co., Ms.





