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In a previous study the writer (1952) intimated that a review of

the subspecies of Orconectes pahneri would be necessary to determine

the status of 0. creolanus. Thus, this research began in 1951. Orig-

inally the problem was one of determining the distributional limits

and the range of variation of the three subspecies each of which was
known from a small number of localities and specimens. O. p. pahneri

was known from the Obion River in Tennessee and the St. Francis

River in Arkansas; O. p. longimanus was known from the Arkansas.

Red and Ouachita rivers in Oklahoma, Texas and Arkansas; and 0. p.

creolanus was known from the Amite and Little rivers in Louisiana.

Plotted geographically, the ranges of these three forms described a

rough triangle: palmer

i

—north, longimanus—northwest, creolanus—
south. Gaps in the total range of the species were present between
any two of the subspecies in each direction along the sides of the

triangle and in the central area, yet clearly all three were closely re-

lated. The obvious approach was to obtain materials ( by exploration

and or from museum collections ) which would represent localities

between the known ranges of the three subspecies.

Four years of field work has helped to solve this problem; however,

the details of variation of the species in the southwest must await

further collecting and research in the west-Louisiana east-Texas area.

Historical Statement
Faxon (1884: 124) described Cambarus pahneri from 25 speci-

mens (form II males- and females) collected from a stream tributary

to Reelfoot Lake, Obion County, Tennessee (cotypes: USNM 4872
and MCZ 3564). Later he gave notes (Faxon, 1898: 665) on the

form 1 males based on specimens collected in the St. Francis and
Black Rivers in northeastern Arkansas. He noted that these latter

specimens agreed "essentially with the Tennessee specimens, differ-

ing from them merely in the outline of the rostrum, which is some-
what longer and narrower, with more convergent sides."

Faxon (1898: 655) also described Cambarus pahneri longi/nanus

' This investig-ation was supported in part by grants NSF-G947
and NSF-G2330 from the National Science Foundation.

- Adult male crawfishes of the subfamily Cambarinae pass
thiough two morphological forms in association with the breeding
cycle. The terminal processes of the first pair of pleopods of males
capable of copulation (form I) are well-defined and usually corne-
ous; those of males incapable of copulation (form II) are usually
poorly defined, blunt and never corneous.
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(holotype: MCZ 7390) in a few lines which left much to be desired.

The complete description is:

"Similar to C. palmeri, but different in the shape of the hand,

the body of which (or palm) is thinner (less inflated) and the

fingers " much longer proportionately. The antennae, too,^ are

longer, and the rostrum as a rule is more deeply excavated."

Faxon's specimens were from northeast Texas ( Arthur City, Lamar

County) and southeast Oklahoma ( Goodland, Choctaw County and

Kainister, Pushmataha County). Included also were notes on the color,

and figures of the whole crawfish, mesial and lateral views of the first

pleopods of both form I and II males, and the annulus ventralis of

the female.

Creaser and Ortenburger ( 193.t: 38) stated that Camhariis longi-

manus "exhibits characters in the chelae and sexual appendages which

are sufficiently different from those of palmeri ... to warrant specific

ranking for longimanus''

Creaser ( 1933: 16) also described Faxonius creolanus from "the

Amite River, one-half mile north of Ethel, East Feliciana Parish, Lou-

isiana" (holotype: UMMZ 53332). Paratypes were recorded from

tributaries of the Little River at Jena, LaSalle Parish, La. and Pollock,

Grant Parish, La. In discussing the relationships of creolanus he made

the following statements:

"This species is closely related to palmeri. The relationship

is manifest in the form of the .sexual appendage as well as in the

structure of the cephalothroax. The flattened fingers, the

spinosity of the inner margin of the palm and outer margin of

the moveable finger, and the small tubei'cles along the opposing

margins of the non-gaping fingers are alike in the two species.

. . . Doubtless the four species, longintanits, fjolmeri, creolanus,

aTid )iii.Hsi.<!sippie)isifi, ai-e very closely related. The ranges of

each of these species, so far as we know do not overlap. The
lelative lengths of the sexual appendage are sufficient to dis-

tinguish creolaiiHs from palmeri, and palmeri from longima)ius."

However, Creaser did not substantiate the last sentence with any data,

nor did he make any statement about distinctions between creolanus

and longimanus.

In 1943, Hobbs and Marchand (p. 28) recorded observations of

O. p. palmeri in the vicinity of Reelfoot Lake, Obion County, Tennes-

see and recorded the collection of fourteen form I males from the

Obion river drainage in this area.

The writer (1952: 744-745) recorded the distribution of what he

considered O. p. creolanus in Louisiana and stated his belief that

creolanus should be considered a subspecies of palmeri.

Williams (1954: 894-895) studied O. p. palmeri and O. p. longi-

maniis in the Ozark and adjacent areas of Arkansas and Missouri. He
added numerous localities to the known lists of both subspecies, and

in particular called attention to a population of what he considered

mtergrades in the White river drainage of northeastern Arkansas.
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Methods
Measitretnents.—Only inflexible parts of the crawfish were meas-

ured. An arbitrary minimum of 23.0 mm cephalothorax length was
selected for form II males and females; subsequently, however, smaller

form I males (19.0 mm cephalothorax length) were encountered.

Calipers and a standard millimeter rule were employed for gross parts.

An ocular reticule mounted in an American Optical Co. stereoscopic

microscope was used to make all finer measurements.

Routine measurements taken on all specimens utilized in the statis-

I

Figures 1-3. Basic measurements. 1. Cephalothorax (A = total
length, B = length of areola, C = length of rostrum, D = distance
hetween postorbital spines) ; 2. Chela (A - total length, B = width
of palm. C - length of dactyl); 3. Mesial surface of first pleopod
of form I male (A -- total length, B = length of central projection,
C = length of mesial pj-ocess, D = length of distal mesial shaft. E =
length of distal mesial shaft plus central piojection, F length of
proximal mesial shaft).

tical analyses were ( 1 ) length of cephalothorax, ( 2 ) length of areola,

( 3 ) distance between apices of postorbital spines, ( 4 ) length of ros-

trum, ( 5 ) length of chela, ( 6 ) width of palm, and ( 7 ) length of

dactyl. Each of these measurements was made as shown in figures 1

and 2. Males were subjected to six additional measurements ( fig. 3 ) :

( 1 ) length of first pleopod, ( 2 ) length of central projection, ( 3 )

length of mesial process, (4) length of distal mesial shaft, (5) length

of distal mesial shaft plus central projection, and (6) length of proxi-

mal mesial shaft.

Qualitative characters.—Not subject to the accuracies of linear

measurement were three characters: ( 1 ) presence or absence of a

rostral carina, and, if present, degree of development; ( 2 ) fingers of

chela gaping or parallel, and, if gaping, to what degree; ( 3 ) rostrum
with margins convergent or parallel, and, in either case, whether
straight or concave.-
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Statistical procedures.—With the exception of material from the

Arkansas, Red and Ouachita rivers all specimens were grouped by

river systems for standard statistical analysis. Certain parallel west-

east clines ( to be noted in detail later ) were apparent in the various

characters studied in the specimens from each of the Arkansas, Red
and Ouachita systems, hence these were finally grouped together by

degrees longitude for final analysis ( fig. 4 ) . In this grouping, ma-
terial from these three river systems lying between 92°31'W to

93°30'W was recorded as the '•93'" group, 93'31'W to 94 30'

W

as the "94°" group, etc.

Analyses are presented in graph form following the methods of

Hubbs and Hubbs (1953) with the exception of the results of

qualitative analyses which were not subject to this type of handling.

Standard deviations of small samples ( fourteen or less ) were computed
without grouping according to the method described by Cazier and

Bacon ( 1949). Significance of differences between any two samples

for any character was calculated by the Student's / test.

No meristic characters were studied, hence all measurements were

reduced to proportional figures. Each proportion is described in

detail in the sections that follow.

Materials Examined

Most of the museum specimens previously assigned to any of the

Figruie 4. Localities from which specimens of OrconecfeH pulmeri
were examined. Dashed lines indicate subspecies boundaries; cross-

hatched section is White River interg-iade area.
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subspecies of Orconectes palnieri and housed in the invertebrate col-

lections of the United States have been examined in the course of

this research. In all, 1,909 specimens were examined; only 746 were

used in the statistical analyses (i.e.. the majority of the mature indi-

viduals), but all were used in assembling the life history data. A
detailed list of localities, number of specimens from each and their

TABLE 1.

Geographic Distribution of Specimens Included in Statistical
Analyses
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museum locations will be supplied to interested parties on request to

the writer. Table 1 will suffice to summarize these data by river

systems for specimens used in the systematic analyses (see also fig. 4).

The Palmeri Group
Taxonomists working with the subfamily Cambarinae have found

convenient the use of "sections", "groups" and "subgroups" as supra-

specific categories instead of other such appellations as "tribe", "sub-

tribe", etc. Although some species appear to be intermediate between

certain sections or groups the temporary use of such taxons is desirable

in the present state of our knowledge of crawfish phylogeny and

variation.

Within the subgenus Orconectes three sections ( Lhnosns. Pro-

pinquus and Virilis) recognized by Ortmann (1905) are in use. The
Virilis section, to which O. palmeri belongs, was described originally

by Ortmann ( op. cit.) as having "Sexual organs generally quite long

(rarely rather stout), reaching about to the second pereiopods, deeply

split at the tips, tips slender ( rarely shorter ) and more or less strongly

curved backward, both in the same direction. Always only the third

pereiopods bearing hooks (barring freaks).' Ortmann ( 19.^1, p- 90)

amended this description by substituting "gently recurved" for "strongly

curved backward" in the quotation above.

The Virilis section is subdivided into three groups: Virilis. Coni-

pressus and Pahiieri. The latter was characterized by Ortmann ( loc.

cit.) viz: "carapace not compressed; lateral spines present: rostrum

without keel; areola obliterated in the middle (species: palmeri. dif-

ficilis. mississippiensis )

."

In view of what we know today the diagnosis for the Palmeri group

should be revised as follows: "carapace not compressed; lateral spines

present; rostrum with or without a carina; areola obliterated in the

middle or extremely narrow." The following key for form I males

is based on the writer's current concept of the phylogenetic relation-

ships of the species of the group. The last two species in the key were

recognized previously ( Penn, 1952) as somewhat intermediate be-

tween the Virilis and Limosus sections.

Key to Form 1 Males of the Palmeri Group
1. Central projection of first pleopod (tig-.

3, iB) longer than distal mesial shaft
(fig. 3, D). 2

Central projection shorter than distal

mesial shaft. 4

2. Rostrum without lateral spines.

})iiiisiHiriipi)ieiisiK (Faxon. 1SS4 : 123)

(tributaries of the Tombigbee River
in eastern Mississippi)

Rostrum with lateral spines 3
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3. Areola usually obliterated; quotient of

length of first pleopod into c-ephalo-

thorax usually greater than ^S.OO

where g-eog'raphic ranges of palmeri
and hobhsi overlap; cephalothorax
length of form I males ranges from
19.0 to 52.0 mm (fig. 5, A).

palmeri. ( Faxon, 1884 : 124

)

(range mapped in figure 4)

Areola slightly open; quotient of length
of first pleopod into cephalothorax
usually less than 3.00; cephalothorax
length of form I males ranges from
18.0 to 22.-5 mm hobhsi Penn (1950: 381)
(streams draining into Lake Pont-
chartrain)

4. Central projection greater than half the
length of the distal mesial shaft;
apex of mesial process extending
caudad at about a 90° angle to pleo-

pod cliff icilis (Faxon, 1898: 656)
(tributaries of the Red River in

eastern Oklahoma and western Ar-
kansas; tributaries of Bayou Teche
and the Calcasieu River in south-
western Louisiana)

Central projection less than a third the
length of the distal mesial shaft;
apex of mesial process extending
caudad at no greater than a 30°
angle to the pleopod hathawayi Penn (1952: 1)
(headwater tributaries of Bayou
Teche in Rapides Parish, La.)

Orconectes palmeri (Faxon)
Diagnosis.—With the characters of the genus and of the subgenus

Orconectes. Rostrum always with a pair of well-developed lateral

spines; excavate dorsally, with or without a median carina. Post-

orbital ridges well-developed and terminating cephalad in strong,

divergent lateral spines. Branchiostegal spine present. One strong

acute lateral spine projecting anterolaterally from each side of the

cephalothorax just caudad of the cervical groove. Upper surface of

cephalothorax with numerous setiferous punctations; lateral portions

finely granulate.

First pleopod of males terminating in two rami. In form 1 males
the central projection is corneous and curved caudad at less than a
45° angle to shaft of pleopod; the mesial process is usually shorter

and similarly curved but non-corneous and somewhat swollen just

proximad of the tip and trough-like. In form II males both rami
are short, stout, non-corneous and curved caudad at less than a 45°

angle.

Annulus ventralis of female sub-elliptical, wider than long; margins
bulbous, with sinus lying at the bottom of a narrow, deep transverse

fossa.
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Other characters and body proportions are variable as described and

discussed in the following sections.

Size distribution of samples.—With the exception of a few speci-

mens (Aii\, li6\\, 199) from the far western limits of the

series (fig. 5-A, 97°), the size ranges and means of geographically

combined series were similar (fig. 5). This was a fortunate circum-

stance for it eliminated the difficulty of using additional tedious
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Figure 6. Ontog-enetic variation in length of the chela, 93° group.
Size groups (cephalothorax length) indicated to left of lines as fol-

lows: A = 23.0 to 25.5 mm. B ^ 26.0 to 28.5 mm, C = 29.0 to 31.5 mm.
D = 32.0 to 34. ."i mm, E = 35.0 to 37.5 mm, F = 38.0 to 39.5 mm.

3 24

_ 10

3.7

Form II Moles

_] L_

Figure 7. Ontogenetic variation in length of areola. 93 grouj).
Abbreviations same as in fig. G.
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c

D

Form I Moles
6

Figure 8. Ontogenetic variation in length of first pleopod of

males, 93° group. Abbreviations same as in fig. 6.

There is a slight tendency for a longer rostrum to the west in form

I and II males and females ( fig. 9-A ) but this is a poorly defined

cline. The only breaks of significance occur in form II males between

the samples from the White River and the 92" group, and between

the St. Francis and Obion River samples.

There is a tendency for a slightly longer rostrum in the south ( fig.

9-B).

Distance between postorbital spines.—This is expressed as a ratio

of the length of the cephalothorax to the distance between the spines

(fig. 1, D); lowest figures indicates the greatest distance between

spines. This measurement was made in lieu of cephalothorax width,

which is difficult to measure accurately, as a means of expressing the

relative width of the cephalothorax.

In males of both forms and females there is a definite smooth west-

east cline with the least width in the west (fig. 10-A). There are no

significant differences between any two groups.

The distance between spines similarly widens toward the south in

form II males and females, though this is not as smooth a cline ( fig.

10-B). The only significant difference occurs between form II males

from the Obion and Yazoo rivers.

Ratio of rostrum length to areola length.—This is expressed as a

ratio of rostrum length (fig. 1, C) to areola length (fig. I. B); figures

greater than 1.0 indicate a rostrum longer than the areola.

There are no significant differences between samples of form I

males or females in a west-east direction (fig. Il-A). However.
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Figure 9. Geographic variation in length of rostrum. A, west-
east series; B, north-south series east of Mississippi River. Abbrevi-
ations .same as in fig. 5.

White river specimens of form II males differ significanrly from
samples on either side to the west and east.

There is a rough ciine from north to south in form II males and

females, with the rostrum slightly longer than the areola in the south

(fig. 11-B). Significant differences occur between specimens from
the Obion and Yazoo rivers in both form II males and females.

Length of arcnhi.—This is expressed as a ratio between the cephalo-

thorax length and the length of the areola; lowest figures indicate the

longest areolas.

On the west-east axis (fig. 12-A) there are statistically significant

differences seen between form 11 males and females in the samples

from the St. Francis and Obion rivers on the east and samples from
the White River. Form I males from the Obion river are significantly

different from samples to the west. Also, in form II males only, the

White River specimens stand distinct in areola length from speci-

mens to the west. There is no real cline exhibited.

East of the Mississippi river (fig. 12-B) there is an interrupted

cline of decreasing areola length irom nortii to soutli. The only breaks
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35 55

FORM I MALES

97' _J_ 5

96- L

FORM II MALES

Ta I 2

Figure 12. Geographic variation in length of areola. A, west-
east series; B, north-south series east of Mississippi River. Abbrevi-
ations same as in fig. 5.

West of the Mississippi River in Gulf drainage streams males of

both forms show a tendency toward a chela of decreasing length in the

west (Table 2) which is the reverse of the cline across Oklahoma and
Arkansas.

Width of pah//.—This is expressed as a ratio of the length of the

chela to pahn widtli (fig. 2, B); lowest figures indicate the widest

palms.

On the west-east axis the widest palms of males (both forms) and

females are toward the east (fig. 14-Aj, however there is not a clearly

defined cline. The trend is interrupted by significant reverses in

several areas. For example, form II males show the west-east cline of

increasing palm width through the 92° group, but the White River
specimens have significantly narrower palms; palms of the St. Francis

River sample are not significantly wider than those of the White
River specimens, but those of Obion River specimens are probably
narrower than those of the St. Francis River form 11 males. Palm
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FORM 11 MALES

13 15 17 19 2 1

9 FORM II MALES

Figure 13. Geographic variation in length of chela. A, west-east

series; B, north-south series east of Mississippi River. Abbreviations

same as in fig. 5.

width varies in a similar manner among rhe females with highly

significant differences in four areas: (a) 94° samples narrower than

95° specimens, (b) 93° specimens wider than 94° specimens, (c)

92° specimens wider than 93° specimens, and (d) White River speci-

mens narrower than 92° specimens.

On the north-south axis (fig. 14-B) there is no cline in either form

II males or females, and the only difference of high significance lies

between the palm widths of females from the Obion and Yazoo rivers.

Length of dactyl.—This is expressed as a ratio of length of chela to

dactyl length (fig. 2, C); lowest figures indicate the longest dactyl.

In males ( both forms ) and females the dactyl is longer to the west,

forming a definite cline. In form II males and females there is a

highly significant difference between samples from tlie White and St.

Francis rivers (fig. 15-A).

On the north-south axis there is no cline shown (fig. 15-B) how-
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OfiM ;i MALES

19 .21 23 25

FORM II MALES

Figure 14. Geographic variation in width of pahii. A, west-east
.series; B, north-south series east of Mississippi River. Abbreviations
same as in fig. 5.

ever, significant differences in dactyl length between various samples
of form 11 males do occur: (a) Tunica Bayou specimens have longer

dactyls than specimens from Thompsons Creek, (b) Thompson's
Creek specimens have shorter dactyls than those from the Amite
River. In females there is also no clinal variation shown, but highly

significant differences occur at three points: (a) Homochitto River
specimens have shorter dactyls than Tunica Bayou samples, (b) Tunica
Bayou specimens have longer dactyls than Thompson's Creek specimens,
and (c) Thompson's Creek specimens have shorter dactyls than those

from the Amite River.

Length of first pleopod of males.—This is expressed as a ratio of

length of cephalothorax to pleopod length ( fig. 3. A ) ; lowest figures

indicate the longest pleopods.

Pleopod length was the most important character cited by Creaser

( 1933) in distinguishing between creolanus and palmeri. and between



248 Tula?ie Studies in Zoology, Vol. 5

7 18 19

roRM I MALES

fOPM II MALES

B 1 2

P, _L 2

S I 2

Figure 15. Geographic variation in length of dactyl. A, west-east

series; B, north-south series east of Mississippi River. Abbreviations
same as in fig. 5.

palmeri and longimamis. The data here seem to bear out Greaser's

observations as far as he went.

The pleopod is shortest in the west and increases in length in a

definite west-east ciine in both form I and II males. However, this

cline is broken by a highly significant difference between the White

and St. Francis river samples (figs. 16, 17), indicating the probable

geographic separation between longwianus (to the west) and palmeri

( to the east ) in Arkansas.

A north-south cline of decreasing pleopod length in form 11 males

(fig. 17; is reversed by a highly significant difference between

samples from Thompson's Creek ( the southernmost tributary of the

Mississippi River) and Amite River (the westernmost tributary of

Lake Pontchartrain ). From the Amite River eastward the pleopod

increases in length. Perhaps the line between the Amite River and

Tliomp.son's Creek sliould be recognized as the boundary between
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2.3 2.5 2.7 2.9 3.1 3.3 3.5 3.7 3.9

S

Figure 1(). Geographic variation in length of first pleopod of form
I males, west-east series. Abbreviations same as in fig. 5.

palnieri (to the north) and creiAaniis (to the soufii and east) on tlie

east side of the Mississippi valley.

West of the Mississippi River in Gulf drainage streams there is a

suggestion of an east-west cline of increasing pleopod length (Table

2 ) which is the reverse of that shown across Oklahoma and Arkansas.

Length of central projection.—This is expressed as a ratio of the

length of central projection (fig. 3, B) to the length of the distal

mesial shaft ( fig. 3. D ) ; highest figures represent the longest central

projection.

The central projection is shortest in the west and increases toward

the east in a definite cline in form I males (fig. 18). However, there

is a highly significant difference in central projection length between

samples from the White and St. Francis rivers as has already been

noted for pleopod length. In form II males there is no cline displayed,

however there is a highly significant difference in central projection

length between samples from the White and St. Francis rivers ( fig.

19).

West of the Mississippi River in Gulf drainage streams there is a

tendency for a longer central projection to the west in form I males

(Table 2), the reverse of the cline shown across Oklahoma and

Arkansas. In form II males there is no cline.

A north-south cline of decreasing central projection length occurs

in form II males through the Thompson's Creek populations. The
cline is reversed in the Amite River sample, the central projection

becoming longer toward the southeast (fig. 19). The difference be-
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Figuie IT. Geographic variation in length of first pleopod of form

II males, west-east series and north-south series east of Mississippi

River. Abl)reviations same as in fig. 5.
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94< 61
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Figure 19. Geographic variation in length of central projection of

form II males, west-east series and north-south series east of Mis-

sissippi River. Abbreviations same as in fig. 5.
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0,5 6 7 8 9 1.0

B

Fig'ure 21. Geographic variation in ratio of length of distal mesial
shaft to length of proximal mesial shaft. A, west-east series of form
I males; B, west-east and north-south series of form II males. Ab-
breviations same as in fig. 5.

from here eastward the number with slightly open areolas increases

through the 92 group, and then again increases to the east to reach

lOO'^V in the St. Francis and Obion river specimens.

On a north-south axis the percentage of obliterated areolas is quite

variable from stream to stream and reaches a low of 17.5''/ in the

Homochitto River specimens (fig. 23).

Shape of the rostrum.—The vast majority of specimens examined

showed a rostrum in which the sicies were convergent anteriorly and

straight (or nearly so). Some individuals from the 93 group (23'^r ),

92 group (
8""^

) and the White River ( 28''V ) were the only ones

which showed any great variation in rostrum shape. In all variants

the sides of the rostrum were convergent anteriorly, but all showed

marked concavity of the sides.

Gaping of the fingers of the chela.—As in the shape of the rostrum,

the vast majority of specimens agreed in having a small amoimt of

gape between the bases of the fingers of the cliela.

On a west-east axis the degree of gape was highest in the western-

most localities. Specimens from the St. Francis and Obion rivers had

little or no gape.

On a north-south axis little or no gape is found in specimens from
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having a base color of olive with a bluish cast and mottlings of

darker olive or blue. Posterior margins of abdominal terga edged

with dark olive or a bluish-black hue. Posterior margins of telson

and uropods edged with dark red. Outer margin of palm and im-

movable finger dark olive or bluish-black; fingers basally dark olive

green with apical fourth bright red or reddish orange.

Specimens from Redwood Creek (Amite drainage) in East Felici-

ana Parish, Louisiana (TU 2801) have a light olive basic color with

mottlings of darker olive. Posterior margins of abdominal terga,

telson and uropods each with a thin bright red line. Both fingers of

chelae darker basally with tip of each claw bright red. Juveniles

from the same locality have an area of creamy white between the

dark basal color and the bright red tips; in this respect, they resemble

the adult specimens from the Yocona River.

The Subspecies of ORCONECTES PALMERI
On the basis of data presented here three ill-defined subspecies may

be recognized. No one character may be utilized to separate them

other than comparative geographic distribution of a number of rela-

tively minor features (see fig. 4), and on inference from their geo-

logical history. The three subspecies here recognized are ( 1 ) O. p.

piih)ieri ( Faxon ) ; St. Francis River and all eastern tributaries of the

Mississippi River between the Obion River and Thompson's Creek

inclusive ( figs. 26, 29) ; ( 2 ) O. p. creolanus (Creaser ) : the Lake Pont-

chartrain drainage area plus the Pearl and Pascagoula rivers (figs. 27,

30); and (3) O. p. longimanus (Faxon): all western tributaries of

the Mississippi River from the Arkansas River to the Gulf, and Gulf

drainage streams from the Mississippi River to the Guadalupe River

in Texas (figs. 25, 28). Thus, the specimens recorded as creolamts

from Claiborne, Franklin, Grant, LaSalle, Madison, Ouachita and St.

Landry Parishes in Louisiana by Creaser ( 1933: 18) and Penn ( 1952:

745 ) are longimanus.

O. palmeri possibly became differentiated as a species in the late

Pleistocene (after the Wisconsin glacial epoch) near the head of the

old Mississippi embayment. From this center of distribution it must

have spread south in streams flowing into the Mississippi River on

both sides. Coincident with reaching its ultimate distribution in a

southerly di'-ection it also moved upstream in the rivers already col-

onized to occupy its westernmost and easternmost limits. Occupation

of Gulf drainage streams could have occurred only during periods of

flooding of the Mississippi River and its tributaries, for the species

is not tolerant to (or, at least does not occur in) pirts of streams

subject to marine tidal influence. If the Mississippi River's earliest

delta was in western Louisiana as suggested by Howe et al. (1935),

then ocaipation of the western Gulf drainage rivers would have been

comparatively easy.

Subsequent to the general distribution of pabiwri westward the

Mississippi River moved eastward and laid down most of south Lou-
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Figures 25-30. First pleopods of males, mesial views. 25. O. p.

longimaiins form I, Red River drainage, Polk County Arkansas

(HHH 7-3141-la) ; 26. O. p. ixdmeri form I, Indian Creek at bam-

burg Obion River drainage, Obion County, Tennessee (HHH t5-

2041-la); 27. O. p. creolatnis form I, Redwood Creek at McManus,

Amite River drainage, East Feliciana Parish. Louisiana (TU 2802);

28 p. louginiainix form II, same data as for fig. 25; 29. O. p.

im'lmeri form' II, Indian Creek near Old Samburg. Obion River drain-

age. Obion County, Tennessee (HHH 7-2541-3a) ; 30. O. p. creolanns

form II. same data as for fig. 27.
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isiana. As it reached its present location its floods became more

restricted by the topography of the land so that any given population

in a stream tended to become isolated. The populations of the sub-

species pahneri in eastern tributaries of the Mississippi River occur

in streams v^'hich have remained in relatively close contact through the

agency of major floods and this is reflected in the pooled characters

of similarity of this subspecies which differ on the one hand from

those of the western subspecies ( longiviani/s ) and the eastern Gulf

subspecies ( creolam/s )

.

Populations of the White River, which lies partially in i.e.. the

Black and Cache rivers and partially out i.e.. the upper White River

proper of the St. Francis basin are in some respects unique, i.e. re-

sembling neither of the subspecies to the east or west; in other respects

the White River populations are intermediate between 0. p. palnieri

and longimanus. I agree, therefore, with Williams ( op. cit. ) that

these represent intergrade populations.

Apparently there have been subsequent isolating factors super-

imposed on the initial three-way geographic distribution of the sub-

species. These isolating factors, operating almost stream by stream,

have resulted in the formation of north-south ecoclines in the sub-

species palnieri east of the Mississippi River; definite west-east eco-

clines in longimanus in both the Arkansas, Red and Ouachita rivers

and in the Gulf drainages streams west of the Mississippi River; and

in less definite west-east ecoclines in creolanus. The infrasubspecific

ecoclines correspond remarkably to some of the ciinal distributions

of meristic characters found by Gibbs (1957) in subspecies of the

cyprinid fish Notropis vennstus.

Life History Data
Although representative numbers of specimens of all size groups for

each of the subspecies were examined their seasonal distribution was

limited mainly to the warmer months. Hence, accurate predictions

of seasonal sequences are not possible. Summaries of the analyses are

given, however, as bases for future studies.

O. p. palmeri.—Collections from April through September only.

Form 1 males in June, July and September. Oocytes in mature fe-

males show progressive growth from May ( average minimum diame-

ter 0.05 mm) through July (average maximum diameter 30 mm).
Ovigerous females unknown, but on the basis of oocyte development

they should be sought in March and April. Collections of small juve-

niles inadequate (only 38 specimens less than 14 mm cephalothorax

length ) and equally distributed from May through July.

O. p. creolanus.—Collections from February and March, and May
through August. Form I males in June and July only. One ovigerous

female (36 mm cephalothorax length) taken on March 29, 1952 in a

tributary of the Pearl River in Marion County, Mississippi ( TU
2665); 453 eggs carried, average egg diameter 2.0 mm. Oocytes in
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mature females showed progressive growth from May (average mini-

mum diameter 0.05 mm) through August (average maximum di-

ameter 0.25 mm). Collections of small juveniles (less than l4 mm
cephalothorax length ) scattered from May through July.

O. p. longimanus.—Collections from January and March, and May
through November. Form I males from May through November
with the greatest number in July. Ovigerous females unknown;
oocyte analysis made only in 18 July specimens, of which sixteen had

oocytes in the 0.25 to 0.30 average diameter range (range for all

eighteen specimens was 0.17 to 0.40 mm). Small juveniles (less than

14 mm cephalothorax length ) most abundant in May and June, per-

haps indicating that eggs are laid in April.
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Abstract
Orconectes pahneri is distributed in streams in south-

central United States from southwestern Tennessee and
southeastern Missouri to western Oklahoma and the Guada-
lupe River, Texas and the Pascagoula River, Mississippi.

The limits of variation of the three previously described
subspecies have been studied and the geographic range of

each defined. O. palweri palmrri (Faxon) is limited to the

St. Francis River in Arkansas and tributaries on the eastern

side of the Mississippi River from the Obion River, Ten-
nessee to Thompson's Creek, Louisiana inclusive; O. p.

longimanus (Faxon) is limited to the Arkansas, Red and
Ouachita River drainages in Oklahoma, Arkansas, Texas
and Louisiana and Gulf drainage streams west of the Mis-
sissippi River; O. p. creolanns (Creaser) is limited to the

Lake Pontchartrain drainage in Louisiana and Mississippi

and the Pearl and Pascagoula River drainages. An inter-

grade area between O. p. palmeri and O. p. longimanu.^

occurs in the White River drainage in northeastern Arkan-
sas. Infrasubspecific ecoclines were found for a number of

the characteristics studied.

0. palmeri apparently originated in the late Pleistocene

near the head of the old Mississippi embayment. Dispersal
from this site of origin was in tributaries of the Mississippi

River and subsequently into Gulf drainage streams to the
west and east.




