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 A SECOND SPECIES OF POCKET GOPHER IN ARKANSAS

 DOUGLAS A. ELROD, GARY A. HEIDT, DIANA M. A. ELROD,

 MELANEY BIRDSONG, AND EARL G. ZIMMERMAN

 Department of Biological Sciences, University of North Texas, P O. Box 5218,

 Denton, TX 76203 (DAE, DMAE, MB, EGZ)
 Department of Biology, University of Arkansas at Little Rock, 2801 S. University,

 Little Rock, AR 72203 (GAH)

 ABSTRACT-Baird's pocket gopher (Geomys breviceps) has been presumed to be the only species of

 pocket gopher in Arkansas, occurring primarily in the southern half and western third of the state.

 Isolated populations of pocket gophers in Izard Co. in the Ozark Mountains of northern Arkansas

 were examined using allozyme analysis and identification of chewing lice (Trichodectidae: Mallophaga),
 which are considered major indicators of cladogenic events. Results confirm that an isolated popula-

 tion of pocket gophers from Izard Co. is closely allied with plains pocket gophers, G. bursarius, and

 not with G. breviceps. The biogeographical distribution, taxonomic position, and ecological status of

 this population may reflect effects of isolation from a more widespread ancestral species to the north.

 Pocket gophers of the genus Geomys (Roden-

 tia: Geomyidae) occurring in Arkansas were re-

 ferred to as G. bursarius dutcheri by Sealander

 (1979). He reported the species as occurring in

 the West Gulf Coastal Plain, Ouachita Mountains

 division of the Interior Highlands, and the ex-

 treme western portion of the Ozark Mountains,

 but absent or scarce in the Mississippi alluvial

 plain. Subsequent systematic revisions within

 Geomys elevated various taxa to specific rank, in-

 cluding populations now referred to as G. brevi-

 ceps in eastern Texas, Oklahoma, northern Loui-

 siana, and southern Arkansas (Bohlin and Zim-

 merman, 1982). On the basis of morphology,

 Heaney and Timm (1983) tentatively reported

 that a single taxon of pocket gopher (G. brevi-

 ceps sagittalis) occurs in Arkansas and expressed

 the need for more research to be done in this

 area. The occurrence of an isolated population

 of pocket gophers in northcentral Arkansas ac-

 centuates this point and also leads to problems

 associated with taxonomic assessment of species

 that exist in patchy environments. Because of the

 geographic proximity of these populations, it is

 unclear whether these represent G. breviceps, G.

 bursarius, or a new cryptic taxon.

 A major problem in determining the accurate

 distributions for cryptic species of Geomys is the

 lack of diagnostic characters for skins and skulls

 preserved in most collections. Discrimination be-

 tween cryptic species of Geomys has been accom-

 plished using several techniques, including mor-

 phology, karyology, allozyme electrophoresis, ec-

 toparasitic analysis, and restriction endonuclease

 mapping of mitochondrial DNA and ribosomal

 DNA. Cothran and Zimmerman (1985) found

 that G. breviceps and G. bursarius from the vicin-

 ity of Norman, Oklahoma, were fixed for alter-

 nate alleles at two structural gene loci (Ldh-1 and

 Mdh-2) and fixed for alternate alleles on a

 regional basis at two additional loci (Idh-1,

 6-Pgd-1). Bohlin and Zimmerman (1982) found

 that the two species were fixed for alternate al-

 leles at another locus, alcohol dehydrogenase

 (Adh-1). Heaney and Timm (1983) effectively

 used analysis of mensural characters and co-

 evolving lice (genus Geomydoecus) to differentiate

 species of Geomys. Most recently, Davis (1986)

 used mitochondrial and ribosomal DNA to ex-

 amine evolutionary relationships among eight

 species of Geomys.

 Based solely on the morphological analysis by

 Heaney and Timm (1983), Sealander and Heidt

 (1990) reported G. breviceps sagittalis to be the

 only species of pocket gopher occurring in Ar-

 kansas. The analysis of mammals of Arkansas by

 Sealander and Heidt (1990) included specimens

 of pocket gophers collected in the early 1980s

 from north-central Arkansas in the Ozark Moun-

 tains (Izard and Stone counties). These localities
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 FIG. 1-Trapping localities of pocket gophers (Geo-

 mys) in Arkansas and Missouri.

 were separated by approximately 150 km from

 known populations to the north in Missouri and

 to the south and west in the remainder of Arkan-

 sas. The purpose of this study is to establish the

 relationships of pocket gophers from Izard Co.
 to G. bursarius to the north in Missouri and G.

 breviceps to the south and west.

 MATERIALS AND METHODS-Pocket gophers of the

 genus Geomys were collected from six localities in Ar-

 kansas and one locality in east-central Missouri. Locali-

 ties (Fig. 1) were as follows: Geomys breviceps: Arkan-

 sas, 1.-City Golf Course, Silom Springs, Benton Co.

 (n = 4), 2.-Hwy 64, Alma, Crawford Co. (n = 5),

 3.-10 miles S Ozark, Franklin Co. (n = 8), 4.-Inter-

 section Hilldale and Hilltop Rd., Saline Co. (n = 10),

 5.-3.0 miles NW Alleene, Little River Co. (n = 20).
 Geomys bursarius: Missouri, 6.-vicinity St. Louis, St.

 Louis Co. (n = 13). Geomys sp.: Arkansas, 7.-3 miles

 W Melbourne, Izard Co. (n = 13).

 Samples of liver and muscle were removed and
 stored at -800C. Immediately prior to electrophoresis,

 tissues were thawed and homogenized in double-
 distilled water. Starch gels were prepared as 12% sus-
 pensions of hydrolysed starch (1.25:1; Sigma Chemi-

 cal Company, St. Louis, Missouri; Electrostarch Co.,

 Madison, Wisconsin). Electrophoretic techniques fol-

 lowed those of Selander et al. (1971) and Bohlin and

 Zimmerman (1982). Allozymic variation encoded by 17

 presumptive loci was examined by horizontal starch gel

 electrophoresis. Loci assayed included: isocitrate dehy-
 drogenase (Idh-1, Idh-2, EC 1.1.1.42), L-lactate dehy-
 drogenase (Ldh-1, Ldh-2, EC 1.1.1.27), malate dehy-
 drogenase (Mdh-2, EC 1.1.1.37), phosphogluconate

 dehydrogenase (Pgdh-1, EC 1.1.1.44), malate dehydro-

 genase (Nadp+) (Mdhp-1, EC 1.1.1.40), phosphoglu-

 comutase (Pgm-1, EC 5.4.2.2), superoxide dismutase

 (Sod-l, 1.15.1.1), glucose-6-phosphate isomerase (Gpi,
 EC 5.3.1.9), glycerol-3-phosphate dehydrogenase

 (G3pdh, EC 1.1.1.8), peptidase A (Pep-A, EC 3.4.13.18),

 sorbitol dehydrogenase (Sdh-1, 1.1.1.14), xanthine de-

 hydrogenase (Xdh-1, EC 1.1.1.204), cytosol aminopep-

 tidase (Cap-l, EC 3.4.11.1), alcohol dehydrogenase

 (Adh-1, EC 1.1.1.1), and aspartate aminotransferase

 (Aat-1, EC 2.6.1.1).

 Pocket gopher chewing lice (Geomydoecus) have been

 shown to be species-specific and, in some cases,

 subspecies-specific (Heaney and Timm, 1983). From 8

 to 20 lice were collected from pocket gophers from
 each of the seven localities. Each specimen was keyed

 to species based mainly on genitalia and antennae mor-
 phology as established by Timm and Price (1980). All

 specimens were deposited in the Vertebrate Museum

 at the University of Arkansas at Little Rock.

 RESULTS AND DISCUSSION-Of the 17 loci ex-

 amined, two (Mdh-2 and Adh-1) used to differ-

 entiate G. bursarius and G. breviceps in Okla-
 homa and Texas by Bohlin and Zimmerman

 (1982) and Cothran and Zimmerman (1985) ex-

 hibited fixed alternate alleles between the popu-
 lations of G. breviceps from Arkansas and G. bur-
 sarius from Missouri. The Ldh-1 locus, consis-

 tently diagnostic for G. breviceps and G. bursarius

 in previous studies, did not exhibit fixed alter-

 nate alleles between G. breviceps from Arkansas

 and G. bursarius from Missouri. Specimens from
 Izard Co. were fixed for the same alleles at the

 Mdh-2 and Adh-1 loci as found in G. bursarius

 from St. Louis Co., Missouri. The fact that the

 Ldh-1 locus did not differ between G. breviceps

 and G. bursarius in our study probably reflects
 regional differences in genetic differentiation
 noted in previous studies of Geomys by Cothran
 and Zimmerman (1985).

 Heaney and Timm (1983), determined that

 the chewing louse Geomydoecus ewingi occurs on
 G. breviceps, while Geomydoecus spickai occurs ex-

 clusively on G. bursarius missouriensis. Species-
 specificity of lice identified from our known

 specimens of G. breviceps sagittalis and G. bur-

 sarius missouriensis agreed with the findings of

 Heaney and Timm (1983). Lice found on the

 Izard Co. specimens were identified as G. spic-

 396  vol. 41, no. 4
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 kai, based on males having genitalia sacs with six

 spines and a thumb-like projection on the poste-

 rior margin of the antennal scape. Females were

 identified based on the number of complete

 loops (-2) on the genital chamber sacs. These

 findings also establish a range extension for G.

 spickai.

 Based on the allozyme data and identification

 of chewing louse, pocket gophers inhabiting

 Izard Co. are allied with G. bursarius to the north

 in Missouri rather than to the more widespread

 species in the state, G. breviceps. Therefore, two

 species of pocket gophers occur in Arkansas.

 The taxonomic position of the Izard Co. popu-

 lation is unclear. Heaney and Timm (1983) sug-

 gested that G. bursarius, (which they considered

 G. lutescens) from Missouri previously may have

 occurred as far south as Pulaski Co. in central Ar-

 kansas. We feel a plausible explanation for the

 distribution of pocket gophers in this region

 would be that there was a chain of populations

 from the current range of G. bursarius in east-

 ern Missouri extending southwestward into cen-

 tral Arkansas. Localized extinctions may have re-

 sulted in the current distributions.

 To compound the argument, however,

 Heaney and Timm (1983) reported that a popu-

 lation of pocket gophers occurring in southeast-

 ern Missouri was morphologically most similar to

 what is currently recognized as G. bursarius ma-

 jor. These specimens were also distinct morpho-

 logically from the more widespread pocket go-

 phers in Missouri, G. bursarius missouriensis. The

 status of this population in southeastern Missouri

 is questionable, and several attempts by us to lo-

 cate it have met with no success. We believe, as

 did McLaughlin (1958), that this population is

 now extinct. It should be noted, however, that

 convergence in morphology among pocket go-

 pher populations has been shown to be greatly

 influenced by soil composition and texture (Hen-

 dricksen, 1972; Wilkins and Swearingen, 1990),

 perhaps accounting for the similarity of these

 specimens to those of G. bursarius major to the

 west.

 If other populations do exist in the Ozark

 Mountains, there is the potential for contact be-

 tween G. bursarius and G. breviceps. Hybridiza-

 tion between cryptic species of Geomys occurs

 with resultant viable offspring (Tucker and

 Schmidly, 1981; Bohlin and Zimmerman, 1982;

 Dowler, 1982; Cothran and Zimmerman, 1985;

 Jones et al., 1995). Alternately, if this population

 is indeed relictual, then its taxonomic status and

 biogeographic origin merit additional investiga-
 tion. The overall population dynamics and evo-

 lutionary status of this population should also be

 determined for conservation and management
 considerations.

 We thank Mr. and Mrs. Y. D. Whitehurst for permis-

 sion and assistance in trapping specimens on their

 property. J. A. Peppers, M. R. Ingraham, J. Smith,

 R. M. Pitts, and D. J. Gentry assisted in trapping ef-

 forts. Chewing lice identification was assisted by J. C.

 Abbott and R. J. Currie. R. E. Cook, P. D. Sudman, and

 an anonymous reviewer made helpful comments on

 earlier drafts of this manuscript. This research was

 sponsored, in part, by a Sigma Xi Grant to D. A. El-

 rod.
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