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CNEMIDOPHORUS EXSANGUIS
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Stuar, J.N. 1991. Cnemidopborus exsanguis.

Cnemidophorus exsanguis Lowe
Chihuahuan Spotted Whiptail lizard

Cnemidophorus gularis: Ruthven, 1907:556 (part).

Cnemidophorus sexlineatus gularis: Burt, 1931:97 (part).

Cnemidophorus sexlineatus perplexus: Bunt, 1931:122 (part).

Cnemidophorus sexlineatus sackii: Mosauer, 1932:9.

Cnemidophorus gularis octolineatus: Smith, 1946:409 (part).

Crnemidophorus sackii stictogrammus: Burger, 1950:5 (par).

Cnemidophorus sacki strictogrammus: Stebbins, 1954:324 (part).
Emendation and lapsus.

Cnemidophorus sacki stictogrammus: Chrapliwy and Fugler, 1955:
126 (part). Emendation.

Cremidophorus sacki exsanguisLowe, 1956:138. Type-locality, "So-
corro, Socorro County, New Mexico.” Holotype, University of
Arizona (UAZ) 16188 (formerly University of California, Los An-
geles, Dept. of Zoology 3737), collected by Richard G. Zweifel
and Kenneth S. Norris, 10 August 1948 (not examined by au-
thor).

Cnemidophorus costatus exsanguis: Maslin, 1962:212 (pan). See Re-
marks.

Cnemidophorus exsanguis: Duellman and Zweifel, 1962:184 (part).
First use of combination.

Cnemidophorus exanguis: Morafka, 1977:73. Lapsus.

Cnemidopborus exsanguis: McCranie and Wilson, 1987:16. Lapsus.

Cnemidophorus exsanguis exsanguis: Smith, 1987:126. See Com-
ment

= Content. No subspecies have been formally described (but
see Comment).

Flgure. Adult Cnemidophorus manguisfrm—nA}buquerque, Bm’nalo County, New Mexico (Museum of Southwestern Biol, University
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Map. The solid circle indicates the type-locality, open circles other
records. Open circles outside the range boundary are extralimital.
Question marks indicate uncertain records or range boundaries.

= Definition and Diagnosis. Cnemidophorus exsanguisisa
parthenogenetic, allotriploid Cnemidophorus of hybrid origin (or
origins) within the sexlineatus species group (sensu Duellman and
Zweifel, 1962; Lowe et al., 1970a), distinguished by the following
combination of characters: maximum SVL 100 mm; 6 (rarely 7)
complete longitudinal light stripes on dorsum (ventebral stripe usu-
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ally broken or lacking; paravertebrals may be undulant but rarely
broken); light stripes separated by black, dark brown, or reddish
brown interspaces ontorso; numerous light spots overlapping stripes
and dark interspaces and on hindlimbs; venter immaculate;
mesoptychial scales abruptly enlarged; postantebrachial scales dis-
tinatly enlarged.

The hatchling and juvenile dorsal color pattern differs from the
adult pattern by the restriction of spots to the dark interspaces, low
color intensity of spots versus stripes orabsence of spots on body, and
high intensity of vermiculate pattern on limbs (equivalent to that of
stripes). Stripes and limb pattern both fade with maturity, whereas
dorsal spots on body and hindlimbs usually become more distinct,
typically surpassing the intensity of stripes at approximately 80 mm
SVL.

Cnemidophorus exsanguis is closely allied morphologically (if
not ancestrally) with C. flagellicaudus and C. sonorae (all together
constitutingthe exsanguisspecies subgroup, sensuLowe and Wright,
1964), and may be distinguished from these similar forms at points of
sympatry by a relatively high count of dorsal light spots in adults, the
presence of dorsal spots on the light stripes and between the
paravertebral stripes, a greater tendency for distinct dorsal spots on
the neck (often extending anteriorly to the occiput), a marked
reduction in color intensity of stripes with maturity (particularly on
the neck), and the presence of a few dorsal spots in some hatchlings.

s Descriptions. Stebbins (1985) and Conant and Collins
(1991) provided descriptions of the taxon as currently understood.
Meristic and mensural data for various populations are in Lowe and
Zweifel (1952), Lowe (1955, 1956), Zweifel (1959, in part), Duellman
and Zweifel (1962, in pan), Lowe and Wright (1964), Taylor et al.
(1967), Christiansen and Degenhardt (1969), and Case (1983).
Pennock (1965) and Cole (1979) described the karyotypes
(allotriploid, 3n = 69; and modified allotriploid, 3n = 70-71).

= Illustrations. Black-and-white photographs are in Smith
(1946), Lowe and Zweifel (1952), Lowe (1956), Maslin (1959), Cole
and Townsend (1977), Townsend (1979), Hardy and Cole (1981), and
Dessauer and Cole (1989). Color photographs are in Lowe and
Wright (1964), Behler and King (1979), Garrett and Barker (1987),
Obst et al. (1988), and Conant and Collins (1991). Line and color
drawings are in Stebbins (1954) and (1985), respectively. Neaves
(1971) illustrated an apparent C. exsanguisx C. inomatushybrid and
itstetraploid karyotype, and courntship between these species. Taylor
et al. (1967) illustrated a possible male. Line drawings of head
scutellation are available in Lowe and Zweifel (1952) and Lowe
(1956) and of infralingual plicae in Harris (1985). Hardy and Cole
(1981) provided photographs of serial histological sections and line
drawings of the urogenital system and associated structures.
Townsend and Cole (1985) provided X-ray photographs of the
skeleton. Cole (1979) illustrated the karyotype, and Moritz and
Brown (1986) provided electron micrographs of mitochondrial DNA.

= Distribution. Cnemidophorus exsanguis ranges from the
upper Rio Grande, Pecos River, and Canadian River valleys of New
Mexico (from approximately 36°N latitude) southward through west-
emn Texas to central Chihuahua (Rio Conchos and Rio Papigochic
drainage basins), and westward lo extreme eastern Arizona and
northeastern Sonora. The species occurs primarily in Madrean
evergreen woodlands (oak-juniper, juniper, and juniper-pifion asso-
ciations) on mountain bajadas and valley sides, ranging upslope into
Great Basin conifer and lower Madrean montane forests, and de-
scending into semi-desert grassland, Chihuahuan desert scrub, and
(locally) riparian floodplain communities. The known elevational
range is from 760 to 2440 m.

Distributional information and locality records are provided by
Axtell and Webb (1963), Smith et al. (1963), Tanner (1975), Van
Devender and Lowe (1977), Dixon (1987), Tanner (1987), and
Dessauer and Cole (1989). The maps provided by Lowe (1956) and
Duellman and Zweifel (1962) include localities for €. sonoraeand C.
[flagellicaudus.

* Fossil Record. No fossil material has been unequivocally
referred 1o C. exsanguis. Gehlbach and Holman (1974) reported
possible Recent remains from the Guadalupe Mountains, Culberson
County, Texas.

= Pertinent Literature. The most comprehensive life history
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studies were by Milstead (1957a, 1957b, 1958, 1961) for
* Cnemidophorus sack?” (including C. exsanguis), and Medica (1967).
Information on biogeography and habitat use is in Wright and Lowe
(1968), Morafka (1977), Whitford and Creusere (1977), Gehlbach
(1979), and McCranie and Wilson (1987). Dietand aspects of foraging
behavior were studied by Scudday and Dixon (1973), Bissinger and
Simon (1979), and Smith (1989). Maslin (1966), Parker (1973), Smith
(1974), and Schall (1978) reported on reproduction, and Cole and
Townsend (1977), Townsend (1979), and Townsend and Cole (1985)
discussed captive care and husbandry. Aberrant specimens have
been reported, including apparent hybrids (Zweifel, 1959; Axtell and
Webb, 1963; Maslin, 1971; Neaves, 1971) and males (Taylor et al.,
1967, 1989), which also may be hybrids (Lowe et al., 1970b). A
reference to males by Maslin (1959) is apparently erroneous. Sexual
behavior was noted by Neaves (1971), Cole and Townsend (1983),
and Crews etal. (1983). Cuellar (1979) discussed sympatry with other
congeneric species, and Clark et al. (1982) noted use of prairie dog
burrows. Schall (1977) and Schall and Pianka (1980) studied thermal
ecology and escape behavior, respectively. Other studies have
considered isozyme characteristics (Neaves and Gerald, 1968;
Dessauer and Cole, 1984, 1986; Good and Wright, 1984), blood
chemistry (Punzo, 1976), parasitism (Ayala and Schall, 1977;
Mcallister, 1990), genetic similarity to C. sonorae (Lucchino, 1973;
Dessauer and Cole, 1989), anaerobic metabolism (Pough and
Andrews, 1985), nucleolar dominance and ribosomal gene sup-
pression (Ward and Cole, 1986), and variability in mitochondrial DNA
(Moritz and Brown, 1986; Moritz et al., 1989b). Price (1983) reviewed
the available literature.

= Remarks. Priortoformal recognition of this formas a distinct
taxon, populations of C. exsanguis were variously included within
other species of the sexlineatus species group (see synonymies in
Duellman and Zweifel, 1962; and Maslin and Secoy, 1986). The
combination C. sacki exsanguis first appeared in Lowe (1955: Table
1), antedating the formal description. Maslin (1962) placed the form
in C. costatus, apparently following the substitution of costatus for
sacki by Zweifel (1961:98). Lowe and Wright (1964) restricted the
application of the name to the taxon as currently understood.
Duellman and Zweifel (1962) and Maslin (1962) reported the uni-
sexual status of C. exsanguis, and studies involving histology
(Cuellar, 1968; Hardy and Cole, 1981), protein electrophoresis
(Dessauer and Cole, 1984; 1986), captive breeding (Maslin, 1966;
Cole and Townsend, 1977), and karyology (Cole, 1979) have since
corroborated parthenogenetic reproduction and clonal inheritance
inthis species. Neaves (1969) first attempted to elucidate the hybrid
nature of C. exsanguis via enzyme analysis. Subsequent studies in-
volving allozyme electrophoresis (Good and Wright, 1984; Dessauer
andCole, 1989) and mitochondrial DNA analysis (Moritz et al., 1989a,
1989b) have indicated C. exsanguis probably arose by the hybrid-
ization of C. sgptemuvittatus or C. scalaris with an allodiploid inter-
mediate form (or forms) created by one or more earlier hybridization
event(s) involving a male C. inomatusand a female C. costatusor C.
burti.

= Etymology. The name exsanguis(L., “without blood”) refers
to the distinct difference between this species and C. burti
stictogrammus, with which it was formerly included.

* Comment. The taxonomy of Cnemidopborus exsanguisand
its parthenogenetic congeners has been a subject of some contro-
versy. Maslin (1966, 1968) questioned the recognition by Lowe and
Wright (1964) of multiple species within the exsanguis subgroup.
Walker (1986) proposed an informal taxonomy for Cnemidophorus
parthenoforms and classified the three formally recognized taxa
within the exsanguissubgroup as phenotypic variants; C. exsanguis
was designated as C. 'exsanguis’-A or EXSAN-A. Smith (1987) in-
formally proposed that Walker's variants within the subgroup be
recognized as subspecies of C. exsanguis. Frost and Wright (1988)
reviewed thetaxonomic treatment of parthenoforms inthe genus and
noted that the taxon C. exsanguis (as currently applied) represents a
distinct entity in the subgroup based upon available biochemical
evidence and inferred ancestry, a conclusion supported by Dessauer
and Cole (1989; see also Cole, 1990; Frost and Hillis, 1990). Without
a consensus for the classification of Cnemidophorus parthenoforms,
retention of the current nomenclatural arrangement in the exsanguis
subgroup is recommended pending further clarification of relation-
ships within and between formally recognized taxa.
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