
ZOOTAXA

ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2015 Magnolia Press

Zootaxa 3980 (4): 526–546  

www.mapress.com/zootaxa/
Article

http://dx.doi.org/10.11646/zootaxa.3980.4.4

http://zoobank.org/urn:lsid:zoobank.org:pub:ABC1557C-BA0C-4D96-BEBA-6B5C696F1814

Cambarus (Jugicambarus) pauleyi, a new species of crayfish 

(Decapoda: Cambaridae) endemic to southcentral West Virginia, USA, 

with a re-description of Cambarus (J.) dubius

ZACHARY J. LOUGHMAN1, ROGER F. THOMA2, JAMES W. FETZNER JR.3 & G. WHITNEY STOCKER4

1West Liberty University, Department of Natural Sciences and Mathematics, P.O. Box 295, West Liberty, West Virginia, 26074 USA. 

E-mail: zloughman@westliberty.edu
2Midwest Biodiversity Institute, 4673 Northwest Parkway, Hilliard, Ohio, 43026 USA. E-mail: cambarus1@mac.com 
3Carnegie Museum of Natural History, Section of Invertebrate Zoology, 4400 Forbes Avenue, Pittsburgh, PA 15213-4080 USA. 

E-mail: FetznerJ@CarnegieMNH.Org
4Denison University, Biology Department, Granville, Ohio, 43023 USA. E-mail: stocker@denison.edu

Abstract

Cambarus (Jugicambarus) dubius Faxon, 1884 is a polychromatic montane burrowing crayfish with a long, turbulent tax-

onomic history since its original description by Walter Faxon in 1884. Over the years, many distinct color phases have 

been identified, with the majority of these being confined to a specific geographic or physiographic region in the central 

and southern Appalachians. Previous investigations of this species (e.g., Dewees 1972) were unable to discover consistent 

morphological differences among the various groups, and thus were unable to clarify what has long been considered a 

species complex. Due to lingering taxonomic issues, we herein re-describe, delimit and restrict the concept of C. dubius. 

We also describe a new species, Cambarus (Jugicambarus) pauleyi, from the same complex, which can be identified 

through the use of geographic distribution, coloration, and distinct morphological characters. Cambarus dubius sensu 

stricto, as defined here, is restricted to the “typical form” which has an overall orang-ish color pattern on the dorsal and 

lateral sides, with cream ventrally. The distribution of C. dubius s.s. is limited to the central and northern portions of the 

Allegheny Mountains and high elevations of the Appalachian Plateau in central West Virginia, western Maryland, and 

southcentral Pennsylvania. In contrast, C. pauleyi is endemic to high elevation wetlands (>700 m) in the Meadow and 

Greenbrier River basins in Greenbrier and Monroe counties, West Virginia. Cambarus pauleyi can be differentiated from 

C. dubius s.s. by 1) its blue dorsal coloration compared to the orange coloration of C. dubius s.s., 2) its large (palm depth/

(palm length) ratio, and 3) its smaller (rostral width)/(rostral length) ratio. Cambarus pauleyi can be separated from other 

peripatric populations of C. dubius sensu lato that occur in the Meadow and Greenbrier River drainage by its 1) blue col-

oration compared to the orange and black coloration of the latter, 2) the smaller (palm depth)/(palm length) ratio in C. 

pauleyi, and 3) the deeply excavated rostrum of C. dubius compared to the moderately excavated rostrum of C. pauleyi. 

Cambarus pauleyi can be easily differentiated from both taxa by the presence of two subpalmer tubercles. Both C. dubius 

s.s and peripatric C. dubius lack subpalmer tubercles. Cambarus pauleyi has an extremely narrow geographic distribution 

and has possibly experienced a significant range reduction due to the conversion of wetlands into pastures, and should be 

considered “Endangered” according to American Fisheries Society listing criteria (Taylor et al. 2007).
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Introduction

Cambarus dubius Faxon, 1884, has had a long, turbulent taxonomic history since its original description. Initially, 

the validity of the species was questioned (e.g., Hay 1902) due to its superficial resemblance to Cambarus 

carolinus (Erichson, 1846). Overall, coloration of typical C. dubius from Terra Alta (Cranberry Summit), Preston 

County, West Virginia is quite similar to that of C. carolinus, the former being orange to orange-red, as compared to 

the brick to deep red coloration of the latter. Faxon’s (1884) original diagnosis for C. dubius lacked the detailed 

description of morphological characters needed to differentiate amongst these two species, relying solely on chelae 
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