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Crayfish Fauna of the Tennessee River Drainage in
Mississippi, Including New State Species Records

Susan B. Adams®”, Christopher A. Taylor?, and Chris Lukhaup®

Abstract - We present new state records for 3 crayfish species in the Tennessee River
basin in Mississippi, and the first drainage-specific distributional information in the
state for a fourth. The species—Cambarus girardianus, Cambarus rusticiformis,
Orconectes spinosus, and Orconectes wright,—are all known from the Tennessee
River basin in Tennessee, while all but O. wrighti are also known from Alabama.
We also expand the distribution of Procambarus viaeviridis in the state to include
the Tennessee River drainage in Alcorn and Tishomingo counties, MS. We briefly
discuss taxonomic issues involving C. girardianus and O. spinosus. Based on their
distributions in neighboring states, we suspect that several other species may occur
in the Mississippi portion of the basin.

Introduction

Available distributional records for crayfishes in Mississippi reflect
patchy and sporadic collecting since about 1900. Because of a lack of thor-
ough, systematic sampling, distributions of many species in the state are
poorly defined. The Mississippi Crayfish Database v.3.1 (http://maps.fs.fed.
us/crayfish/ [database records accessible after login]; Adams and Henderson
2009) includes collection records from the Smithsonian National Museum
of Natural History (USNM), the Mississippi Museum of Natural Science,
the Illinois Natural History Survey, and the US Forest Service Southern Re-
search Station’s Center for Bottomland Hardwoods Research. The database
indicates that some collecting was conducted in the small portion of the
Tennessee River basin that extends into northeast Mississippi, but most of
the museum records do not indicate methods or collection effort, making it
difficult to judge the thoroughness of the sampling.

The Tennessee River basin includes the only portion of Mississippi (1089
km?; Fig. 1) that was probably not periodically inundated by shallow seas
during the Cenozoic (Ross 2001) and contains a fish fauna distinct from that
in the remainder of the state. The Tennessee River basin is one of the few
areas of the state to contain streams with relatively clear water and rocky
substrates. Within the state, 22 fish species are native to just the Tennessee
River basin (Ross 2001). Although the Tennessee and Tombigbee rivers
have been hydrologically connected by the Tennessee-Tombigbee Waterway
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since the early 1980s, the basins retain distinct fish faunas (Ross 2001). This
difference is due in part, perhaps, to migration barriers and different habitat
characteristics between the 2 basins. Over time, however, the blending of
faunas between the basins may increase.

In light of the distinct fish fauna and habitats in the Tennessee River ba-
sin, we expected that, within the state, a number of crayfish species should
also be restricted to the basin, especially those that are intimately associated
with cobble or boulder habitat in lotic systems. Currently, the only crayfish
with a published Mississippi distribution restricted to the Tennessee River
basin is Orconectes compressus (Hobbs 1989). Procambarus ablusus and per-
haps Orconectes etnieri are restricted to several drainages flowing north into
Tennessee, including, but not limited to the Tennessee River drainage. Taxo-
nomic uncertainties make the exact distribution limits of O. etnieri unclear.

We recently focused crayfish sampling efforts on undersampled areas of
Mississippi in an effort to improve knowledge of crayfish distributions and
provide a better basis for conservation planning. Here we report on recent
collections from the Tennessee River drainage in Mississippi.

Methods

In 1996 and 2007-2009, we collected crayfishes from 10 locations in the
Tennessee River basin. We visited two locations twice and the remainder
once. Our sampling focused on stream habitats, with the exception of one
roadside ditch. We collected by seining, dipnetting, turning rocks by hand,
and searching visually. Some burrows were excavated, but collecting efforts
were concentrated in streams.

Results

We collected and retained 150 specimens of 12 species (Table 1), includ-
ing specimens representing new state or river basin distribution records at 6
of the sites during 8 site-visits (Table 2, Fig. 1) . We also include data from
several unpublished USNM collections. We found 3 crayfish species not
previously reported from the state: Cambarus girardianus, Cambarus rus-
ticiformis, and Orconectes spinosus. In addition, Taylor et al. (2007) listed
Orconectes wrighti as occurring in Mississippi, but no further distribution
information has been published on the species in the state. We examined
form | (reproductive form) males of all of the above species except C. rus-
ticiformis. Finally, we expand the published distribution of Procambarus
viaeviridis within the state to include 2 sites in the Tennessee River basin.
We collected the species in Alcorn County (site 8135; Table 2), and we report
a USNM collection from Tishomingo County (USNM # 144124; collected
by Boschung 3/11/1972, identified by H.H. Hobbs, Jr. in 1972; locality T.2S.
R.9E, Sec. 26, Tishomingo County, MS).

Cambarus girardianus was collected during 1 site visit to Bear Creek.
We found it under large rocks in the middle of the creek during a drought
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Table 1. Crayfish species known from the Tennessee River basin in Mississippi (MS Crayfish
Database; Adams and Henderson 2009). Species in bold are new state records and those with
asterisks have new distributional information.

Species Subgenus Authority Common name
Cambarus diogenes Lacunicambarus  Girard Devil Crawfish

C. girardianus Hiaticambarus Faxon Tanback Crayfish

C. ludovicianus Lacunicambarus ~ Faxon Painted Devil Crayfish
C. rusticiformis Erebicambarus Rhoades Depression Crayfish

C. striatus Depressicambarus Hay Ambiguous Crayfish

Orconectes compressus Gremicambarus (Faxon) Slender Crayfish

O. etnieri Trisellescens Bouchard & Bouchard Ets Crayfish

Orconectes sp.” Trisellescens

O. spinosus Procericambarus  Bundy Coosa River Spiny Cray-
fish

O. wrighti* Faxonius Hobbs Hardin Crayfish

Procambarus ablusus ~ Pennides Penn Hatchie River Crayfish

P. acutus Ortmannicus (Girard) White River Crawfish

P. viaeviridis* Ortmannicus (Faxon) Vernal Crayfish

AUndescribed species

K Orconectes spinosus

Orconectes wrighti

g
ex»

Kilometers Cambarus rusticiformis 1
0, ,2‘5 5, \ 1|0 Cambarus girardianus

Ve

Tennessee

Figure 1. Collec-
tion sites with new
state or drainage | ™
crayfish distribu- @
tional records in —
the  Tennessee
River drainage,
MS.
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period in June 2007. During subsequent sampling visits, even in summer, the
water was too high to effectively sample those habitats. The color pattern of
the Bear Creek C. girardianus specimens differed from that of some other
populations in that the former were a rather uniform tan color and lacked
dark contrasting saddles. Although no form | males were collected, one male
was kept alive until it molted to form 1.

Cambarus rusticiformis was collected twice in 1 location and once in a
second location in Bear Creek. It too was found under rocks or debris in fast
water mid-stream, but was also found closer to the stream edges than was
C. girardianus. All individuals appeared nearly black at first glance, but
upon closer inspection had dark, irregular blotches widely scattered on a
lighter background.

We collected Orconectes spinosus at 1 site in Robinson Creek within
sight of its confluence with the Tennessee-Tombigbee Waterway. We sam-
pled neither the mainstem of the Waterway nor many other locations in the
immediate vicinity, so the species may be slightly more widespread in MS;
however, sampling in Bear Creek has not produced the species. Museum
records for the taxon also indicate it was collected twice in a nearby site in
Robinson Creek in the 1970s (Table 3, Fig. 1). We collected 1 individual
with unusual coloration. Of the two adult females collected, one was colored
normally, but the other was a pink color morph not previously reported; the
two were similar in other respects (for photographs, see Adams and Hender-
son 2009 , http://maps.fs.fed.us/crayfish/).

Orconectes wrighti was found only in the Chambers Creek drainage. While
the sites we visited contained little naturally occurring rocky substrate, most
specimens were collected in the rock rip-rap placed around bridges.

Discussion

As with fishes, the Tennessee River basin in Mississippi contains a
unique crayfish assemblage compared to other areas of the state. While most
of the unique species are widespread beyond Mississippi, others, such as
O. wrighti, have a narrow total distribution. In terms of conservation at the
state level, all four new species should receive attention due to their limited
distributions within the state and to the unique habitats in the drainage.
Two of the species are known in the state only from Bear Creek, the largest
Tennessee River tributary in the state. Bear Creek originates in Alabama
and flows in a roughly 30-km bend through Mississippi before it re-enters
Alabama and joins the Tennessee River in the Pickwick Lake impoundment.
The lower 20+ km of the creek is impounded when Pickwick Lake is at full
pool. Populations of C. girardianus and C. rusticiformis in Bear Creek may
have been reduced by the impoundment of the lower section of the river
when Pickwick Lake was created. Also, the impacts to populations from the
channelization of an upstream segment of Bear Creek are unknown.

Some confusion surrounds the taxonomy of O. spinosus and the very
similar O. putnami (Faxon) (Phallic Crayfish). Taylor (2000) indicated that



\ol. 9, No. 3

Southeastern Naturalist

526

‘uawioads ay) aulwexa jou pip Ing ‘dnoib ayl Jo uonNgLISIp pue AWouoxe] syl Jo Bulpuelsiapun JuslinNd Uo paseq
snsoulds *Q 01 uoIedluUaPI ay) pabueyd swepy 'g'S 'Z86T Ul “Ir Youledzii4 4 Ag paiynuapl ‘lweuind "O Sse paisl| sem ysiAeio siyl ‘aseqerep IAINSN 8ul Ulg
1 ‘ubredweyd ‘Aening A101siH [ednieN stoulf|] = SHNI ‘D@ uoibuiysepn ‘A1o1siH
[e4nJeN 4O WNasNAl [BUOIBN S81RIS Paliun = INNSN ‘SIA ‘PI0JXO ‘UYaseasay SPOOMPIRH PUB|WON0g 104 191UaD ‘U0II8]|0D YSIARID 931AIBS 158104 SN = SASNy

GET8 Swepy 'd's puelg "d'IN JSMIYUMOIN "O°( ‘sSwepy 'd'S €EZvS S4Ssn 0 0 O 0 T 800¢/T¢/E nybum -0 €19y
€ET8 SWePY 'g'S  UOSIED-SUSWWOD "IN’V I8SMIUMIN "O°( ‘sSwepy 'gd'S 9TEVS S4Sn 0 € ¢ T €  6002/0¢/v nybum -0 - 0181
€ET8 Swepy 'd's puelg "4’ JSHIYUMOIN "O°( ‘sSWepy 'd'S  0€ZVS  S4ASN ¢ € 0 T ¥ 800¢/Te/E nybum -0 5091
G801 1ojkel w0 feqes "H'N “1olheL "v'D 8¢¥S  SHNI 0 T 0 0 O 966T/6C/€ nybum 0 508
€118 dneyynt o uuin® "vo ‘dneynT D 'swepy 'g's 90gvS S4Sn 0 T 0 T T 100¢/¥2/9 snsoutds ‘0 /86
8819 Swepy 'd's JBWWIID 'O T9¢8LT INNSM 0 0 T O O G.6T/0T/0T gSnsoutds 'O 088T
889 "Il 'SQQOH 'H'H JBWWIID 'O 6948YT INNSh 0 0 O O T ¥.6T/8T/0T snsoutds ‘O T/6T
puelg ‘9’
6T¢8 10]Ael "¥'D  ‘U0SIED-SUBWIWOD "INV JBMIYMIIN "O°[ 'SWepy 'd'S 026VS S4SN 0 T 0 0 0  6002/0Z/S SIWIOHONSNI "D Z68Y
puelg ‘9’
1718 SWePY 'g'S ‘U0SIBD-SUBWWOD "IN’V ISMIUMIIN 'O ‘SWepy 'd'S 6TEVS S4SN 0 0 O T 0 6002/0¢/S Slwiojonsnt D T68Y
1718 1ojkel w0 uuin® "vO ‘dneynT D 'swepy 'g's v0gvS S4SN 0 T 0 0 0 L00Z/¥g/9 SIWIOHOnsSNI D 668
1718 Swepy 'd's uuin® "vo ‘dneyynT D 'swepy 'g's  v0gvS S4SN 0 Z 0 € 0 L00Z/vg/9 snueiprenb D €68
#oUs  Ag paynuap| $10199]10D # LAN0S  4F 4 INC 2N TIN Pa19||od sa0ads  #
feuibLio  ereq areq p1023Y

"Z 9]qeL Ul SI3quinu 8y} yym puodsaliod s1agquinu as syl "UaAIB ae suswiioads ay) paiyinuapl oym uosiad ay) pue ‘s10199]109 3y} ‘U0II99]09
ay1 ul (ajewidy aj1uaAN[ = 4 ‘ajeway = 4 ‘ajew a[IUsAN[ = |\ ‘8JeW Z W0y = ZIA ‘S]eW T W0y = TIAN) W0} YIes Jo ysiArID JO Iaquinu ‘palos||od ayeq ‘aseqelep
Jeu1BLIo S11 Ul P10931 B 918J0] 03 Pasn aq Ued (# [eulflio) Jaguinu uoioa||0d 1o Bojered [eulBlI0 pue 821n0S BIRP BU) JO UOITRUIGWO0D 3y} Ing ‘aseqeleq ysiAel) 1ddis
~SISSIIAl 8U} WOJY SI 19qUINU PI0231 dYL "SU01193]109 1YBIIM $8103U021Q SB |[am se ‘1ddissISSIA 104 Spi0dal sa1oads ysiyAelo mau Bunuasaidal suonoa||o0d s ajqel




2010 S.B. Adams, C.A. Taylor, and C. Lukhaup 527

the populations belonging to the Orconectes subgenus Procericambarus
in the Tennessee River tributaries in northwest Alabama and southern Ten-
nessee were O. putnami. Further investigation indicates that they should be
considered O. spinosus (C.A. Taylor and G. Schuster, Eastern Kentucky Uni-
versity, Richmond, KY, unpubl. data), although they may ultimately prove to
be a distinct species. The USNM database included two records for the taxon
in Mississippi. Both collections were made at the same site (one each in 1974
and 1975). One was identified by J.F. Fitzpatrick, Jr., as O. putnami and the
other by H.H. Hobbs, Jr., as O. spinosus. Despite those records, Mississippi
was not included in published descriptions of either species’ range, nor was
either included in published species lists for the state. Fitzpatrick (2002)
included O. (Procericambarus) sp., ref.: spinosus in his list of crayfishes of
Mississippi, but included five counties in the range. Because the only known
museum collections of specimens belonging to the subgenus Procericam-
barus in Mississippi are from Robinson Creek, a distribution of the taxon
encompassing five counties in the state is questionable.

Our collections of C. rusticiformis from Bear Creek, MS, may provide
insight into the disjunct populations of the species in the Paint Rock River
drainage of Northern Alabama. Cambarus rusticiformis occurs from the
main-stem of the Ohio River in southern Illinois south across central Ken-
tucky and Tennessee in the upper Green and Cumberland River drainages
(Taylor and Schuster 2004). Within the Tennessee River drainage, the spe-
cies apparently has a very disjunct distribution, known only from the upper
Duck River drainage of central Tennessee and the Paint Rock River drainage
of northern Alabama. The disjunct nature of the Paint Rock River locations
led Bouchard (1976) to speculate that the species was introduced there.
Our discovery of the species from an area of the Tennessee River drainage
somewhat between the Duck-Tennessee River convergence and the Paint
Rock-Tennessee River convergence suggests that C. rusticiformis may be
native to the Paint Rock River drainage and may occur in a much larger por-
tion of the Tennessee drainage than previously known. Recent identification
of C. rusticiformis in four collections from the mainstem and side channels
of the Tennessee River near Florence, AL, further supports this idea (G.A.
Schuster, unpubl. data; collections made by Jeff Garner in Lauderdale and
Colbert counties, AL, in 2001 and 2009). Crayfish sampling in large rivers in
the region has been limited. Future sampling in the mainstems of the Tennes-
see River and its large tributaries will likely reveal additional populations of
C. rusticiformis and other crayfishes characteristic of large river habitats.

The impoundment of the Tennessee River in a chain of large reservoirs
may have isolated populations of C. rusticiformis, fragmenting a much more
contiguous historic distribution. Because C. rusticiformis, as well as C. gi-
rardianus and O. spinosus, occur in fast-flowing, rocky habitats of medium
to large rivers, it is likely that the shoals of the Tennessee River provided
suitable habitat for these species prior to impoundment. Unfortunately, his-
toric data for crayfish distributions in the Tennessee River are too sparse to
shed light on the issue.
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Based on distributional patterns of the species known from the Missis-
sippi portion of the Tennessee River drainage, we consider it plausible that
more sampling could lead to several more new state records. Several other
species in the subgenus Procericambarus occur in Tennessee River tributaries
in northwest Alabama or in Tennessee just north of the Mississippi state line
and may be encountered during future sampling in Mississippi. These include
Orconectes durelli Bouchard and Bouchard (Saddle Crayfish), O. forceps
(Faxon) (Surgeon Crayfish), and O. mirus (Ortmann) (Wonderful Crayfish).
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