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Maximum likelihood tree, redrawn from Morando (2004), of relationshi

ps of all samples of the

fitzingerii group, based on combined cyt-b, ND4, 12S, and GAPDH and C-mos gene regions. Black thick
branches represent posterior probabilities between 0.9-1.0.

have been discovered in northwestern Chubut
Province between 250 and 300 km north of any
previous known locality for L. fitzingerii. Molec-
ular analysis and very distinct dorsal coloration

pattern show that these lizards are more related
to L. fitzingerii and L. xanthoviridis than to any
other member of the fitzingerii group (Avila et al.,
2006; Morando, 2004) and support its recognition
as a new species of thefitzingerii complex.

M ATERIALS AND METHODS

Twenty-two specimens of the new species
were examined. Additionally, we examined
sample series of the species determined by
Avila et al. (2006) and Morando (2004) to be
members of the fitzingerii group (Appendix 1),
from the herpetological collections of Fundacio n
Miguel Lillo (FML), Argentina; Monte L. Bean
Museum, Brigham Young University (BYU);
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SVL 84 mm vs. 90 mm in L. chehuachekenk),
with slender bodies (vs. stout body in L.
chehuachekenk); have six scales surrounding the
mental (vs. four scales in L. chehuachekenk);
a mental scale narrower anteriorly than poster-
iorly; and small lorilabials, frequently in two
rows separating supralabials from the subocular
(vs. one row of larger lorilabials scales in L.
chehuachekenk; Etheridge, 2000). From species of
the Liolaemus darwinii group, with the exception
of Liolaemus albiceps and Liolaemus irregularis, all
of the species in this group have slender bodies,
smaller adult size ( 70 mm vs. 90 mm in L.
chehuachekenk), strongly defined dorsal sexual
dichromatism (vs. absence of sexual dichroma-
tism in L. chehuachekenk), moderately cusped,
and straight sided to slight expanded crowns of
their posterior marginal teeth, rather than
strongly expanded and deeply cusped teeth as
in the fitzingerii species complex (Etheridge and
Christie, 2003). Liolaemus chehuachekenk differs
from both species groups in coloration because
all of the species in the last two groups lack the
black pigment distributed across the throat,
chest, and abdomen in adults of both sexes.
Some species of the wiegmannii or darwinii
groups have ventral spots, reticulations, or
small areas covered with black coloration, but
the patterns are very different from L. chehua-
chekenk (see below).

Species of theboulengeri complex are smaller
( 75 mmvs. 90 mmin L. chehuachekenk), more
slender (vs. stout in L. chehuachekenk), with
dorsal pattern of dorsolateral lines, transverse
marks or series of spots, and marked sexual
differences in body size (males larger than
females), dorsal dichromatism, males normally
with conspicuous pre- and postscapular spots,
ventral melanism reduced, and usually marked
yellow, orange, green, or brick red coloration on
lateral body in reproductive season; none of
these characteristics is ever present in L.
chehuachekenk. Species of therothi complex have
immaculate ventral coloration (always melanic
in L. chehuachekenk), and usually have a dorsal
pattern of transverse series of four irregularly
rounded dark spots on a background of light
gray, tan, or faded pink, and irregularly
distributed yellow patches of almost the same
size as the dorsal spots on the body, head, and
limbs; these characteristics are never present in
L. chehuachekenk. Liolaemus sagei also are smaller
and have more scales around midbody (82—100
vs. 69-75 inL. chehuachekenk).

Species of the donosobarrosi group lack ex-
tended ventral melanism; Liolaemus donosobar-
rosi is a smaller species (maximum SVL
64.2 mm vs. 90 mm in L. chehuachekenk) and
has a dorsal pattern consisting of transverse
series of four half-moon spots surrounding
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white or yellow spots on a background of tan,
pale orange, brick red to brown color, a complete
absence of black coloration in ventral areas,
a lower number of precloacal pores (3-7 vs. 7-10
in L. chehuachekenk), and more scales around
midbody (71-89 vs. 69-75 in L. chehuachekenk).
Liolaemus cuyanus has six scales in contact with
the mental scale (four in L. chehuachekenk), a light
brown dorsal coloration crossed by well-de-
fined transversal brown bands with posterior
white-borders, a conspicuous brown to black
antehumeral band from throat to shoulder, and
white ventral areas; these color characteristics
are absent in L. chehuachekenk. Liolaemus mapuche
usually has six scales in contact with the mental
scale (asL. cuyanus), but L. chehuachekenk has
only four scales in contact with the mental; L.
mapuche also has a very different dorsal color-
ation in life characterized by a light blue head
and scattered blue scales on a light green
background, a black antehumeral arch, four
series of gray paravertebral and lateral spots,
and scattered yellow and blue scales in the
lateral area of the body (Abdala, 2002), all these
chromatic characteristic are never present in L.
chehuachekenk. Liolaemus josei has a dorsal pat-
tern of four series of transversal spots and
strong sexual dichromatism, characteristic not
present in L. chehuachekenk).

Species of the melanops complex (Table 1)
have a general dorsal pattern of diffused spots
or wavy lines with white posterior borders.
Liolaemus morenoi has a slender body and more
scales around midbody (72—85 vs. 69-75) thanl.
chehuachekenk. Liolaemus canqueli has a complete-
ly black head with brilliant yellow body
coloration interrupted by transverse black
marks, which are sometimes fused showing
a reticulated pattern in both sexes; L. chehuache-
kenk never has black head or brilliant yellow
coloration. Liolaemus melanops is a smaller spe-
cies (maximum SVL 82.4 mmvs. 90 mm in L.
chehuachekenk), with a slender body, males with
completely black head and brilliant yellow/
green body coloration with a pattern of trans-
verse black marks. Some populations of L.
melanops described as Liolaemus martorii (see
Abdala, 2003; Avila et al., 2006) lack the ventral
melanism and have a pattern of four transversal
dots.

From species of the fitzingerii complex (Ta-
ble 1), L. chehuachekenk shows few morpholog-
ical differences. Liolaemus xanthoviridis has bril-
liant yellow or green dorsal background
coloration with an irregular dark brown-black
reticulated pattern with irregularly distributed
yellow spots (Cei and Scolaro, 1980; Cei, 1986),
which is never present in L. chehuachekenk.
Liolaemus fitzingerii has a dorsal pattern of small
dark green dots bordered by white or white
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is oviparous, and the reproductive pattern is
very similar to that suggested for L. rothi by
Etheridge and Christie (2003). We suggest that
mating occurs in late summer or autumn, egg
development in spring, followed by oviposition

in late spring and early summer and hatchling
in late summer. No hatchlings were observed in
the area when lizards were collected in early
February (midsummer); adult males collected at
this time had large testes (mean 11.43 8.9 mm),
and all females were characterized by empty,
convoluted oviducts with small ovarian folli-
cles. In one stomach, 49 ant heads were found,
with seven partially digested fruits, 101 small
seeds of an unidentifiable plant, and six seeds of
Ephedra ochreata. This suggests thatL. chehuache-
kenk is similar to other Patagonian lizards in its
use of invertebrates and plants as food re-
sources (Acosta et al. 1996; Quatrini et al., 2001).

DiscussioN

A full assessment of species boundaries and
distributions for all populations under the name
L. fitzingerii is beyond the scope of this work,
but we can address some issues here. Cei (1980),
after an analysis of the type series of L.
fitzingerii, proposed that lizards from near
Puerto Deseado, Santa Cruz Province, Argen-
tina (black arrow in Fig. 3), are most similar to
individuals of the original description by
Dumeril and Bibron (1837). This locality is
700 km southeast of type locality of L. chehua-
chekenk. Recently, and without any clear expla-
nation, Pincheira Donoso and Nuri'ez (2005)
suggest that Chile Chico, Aysen, Chile (500 km
southwest) is the type locality for L. fitzingerii,
following Donoso Barros (1966). Despite the
nomenclatural problems, it is clear that all
populations now considered as L. fitzingerii are
south of the Chubut River, whereas all known
populations of L. chehuachekenk are north of this
river and are restricted to a small series of
valleys and a salty flat basin.

Liolaemus chehuachekenk is the northernmost
member of the fitzingerii complex and it is the
basal taxon of the clade (Fig. 1). The other two
species are found more than 250 km south (L.
fitzingerii) and 300 km southeast (. xanthovir-
idis). Cruz et al. (1999) recorded L. xanthoviridis
for Valdés Peninsula, but we extensively sur-
veyed this area, and no specimens of this
species were found; it is very probable that L.
xanthoviridis does not cross the Chubut River.
Also, we have evidence that the population
mentioned by Cruz et al. (1999) may be an
undescribed species of the melanops group.
Based on the data published in Avila et al.
(2006), the cytochrome b uncorrected pairwise
genetic distance between L. fitzingerii and L.
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chehuachekenk is approximately 4%, which also
supports L. chehuachekenk as a different species.
This molecular analysis that recovers these three
species in a clade differs from the results
presented by Halloy (1998) based on behavior
characters, in which L. xanthoviridis is recovered
as the sister species of L. melanops, and L.
fitzingerii is nested within the arenicola clade.
Abdala (2005) recovered most of the species
studied here in a fitzingerii group based on
a morphological analysis, but phylogenetic
relationships were unclear; neither L. martorii
nor Liolaemus goestchi were recovered in this
group. This incongruent result in part may
becaused by misassignment of populations
treated as L. goestchi by Abdala (2005), because
his specimens were not from the type locality of
this species, and our observations suggest that
these specimens probably represent a different
undescribed species (Avila et al., unpubl. data).
Future work will target unsampled isolates in

the northern region of the Chubut Province and
integrate nuclear gene regions and quantitative
morphological data analyses (geometric mor-
phometric assessment of body shape) into tests
of relationships and species boundaries in this
clade.
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APpPENDIX 1
Specimens Examined

Liolaemus canqueli (60).—ARGENTINA: CHUBUT:
Languineo Department: Pampa de Agnia: BYU 47283—
4, MLP.S 2470, LJAMM 2900, 2902—4. Ruta Nacional
25, 5 km west of Pampa de Agnia: 4665-72. Paso de
Indios Department: Ruta Provincial 12, 6 km south of
Cerro Condor: BYU 47280-1, MLP.S 2472. Valle de los
Martires, Ruta Nacional 25, km 249, 19 km east of
junction Ruta Provincial 27: FML 13053, MLP.S 2467—
8, LJAMM 2148, 2236, 2256. Ruta Provincial 53, 7—
20 km southeast of Paso de Indios: FML 13047,
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southwest of junction Ruta Provincial 20: BYU 47291,
47308, LJAMM 2921-2, 2925. Ruta Provincial 20,
30 km south of Nueva Lubecka, 3 km north of La
Laurita: LJAMM 2888, 4890. SANTA CRUZ: Deseado
Department: 1 km west of Tellier: BYU 47297-8,
LJAMM 2918-20, 4891. Ruta Nacional 3, km 2107,
7 km north of Tres Cerros: BYU 47295-6, LJAMM
2871-2. Ruta Nacional 3, 6 km north of Tres Cerros:
LJAMM 4637-39, 4675-78. Ruta Nacional 3, km 1923,
10 km south of Caleta Olivia: BYU 47299-300, LJAMM
2895-7, 4879. Ruta Nacional 3 and Rio Deseado: BYU
47285, LJAMM 2891-2, 4875-7. Ruta Provincial 43,
16 km east of Las Heras: BYU 472934, LJAMM 2882—

LJIAMM 2149, 2199, 2239-41, 2270-1, 2286. Ruta7 Ryta Provincial 43, 30 km south of Pico Truncado:

Nacional 25, 8 km west of Paso de Indios: LJAMM

4725—7. Ruta Nacional 25, 15 km west of Los Altares:
LJAMM 4602-8. Las Plumas: LJAMM 4613—-4. Ruta
Provincial 53, 48.3 km northwest of EI Sombrero,

37 km southwest of Paso de Indios: LJAMM 3470-5.
Ruta Provincial 27, 6.9 km south of EI Sombrero and

junction to Ruta Provincial 53: LJAMM 3737-45. Ruta

Provincial 27, 78.1 km south of El Sombrero and Ruta
Provincial 53: LJAMM 3760-1

Liolaemus chehuachekenk (22).—ARGENTINA: CHU-
BUT: Cushamen Department: southwest slope of
Calcatapul mountains, Ruta Provincial 13, 8 km
north of El Molle: MLP.S 2535-6, FML 1105-6, BYU
48202-3. Ruta Provincial 13, 10 km north of El Molle:
LJAMM 5926-32. Gastre Department: Ruta Provin-
cial 50, 10 km north of El Escorial: LJAMM 5936-39.
Ruta Provincial 49, 30 km south of Gastre: LJAMM
5961-65.

Liolaemus  fitzingerii (108).—ARGENTINA: CHU-
BUT: Escalante Department: Ruta Nacional 26, km
69, 27 km west of Pampa del Castillo: BYU 47288,
LJAMM 2879, 4888. Florentino Ameghino Depart-
ment: Ruta Provincial 1, 10 km south of Dos Pozos:
MLP.S 2528; LJAMM 2427-8, 2505-8. Bah Camar-
ones; Playa Elola: FML 13052, MLP.S 2469, LJAMM

2464, 2500, 2502—4. Cabo Raso: LJIAMM 2491-7. 20 km

south of junction Ruta Provincial 32 and Ruta
Provincial 1: MLP.S 2460. Ruta Provincial 31, 36 km
south of Florentino Ameghino: LJAMM 6121-6122.
Ruta Provincial 31, 4 km north of junction Ruta
Nacional 3: LJAMM 6124. R'o Senguer Department:
Ruta Provincial 20, 19 km west of Los Manantiales:
FML 13050, MLP.S 2462. Ruta Provincial 20, 5 km
north of Los Tamariscos: LJAMM 4576. Ruta Nacional
40, 2 km south of Rio Mayo: LJAMM 2889. Ruta
Provincial 26, 4.4 km southwest of junction Ruta
Provincial 38, R'o Mayo valley: LJAMM3935-7. Ruta
Provincial 26, 6.8 km southwest of junction Ruta
Provincial 38, Rio Mayo valley: LJAMM 3925-8. Ruta
Provincial 51, 25,2 km south of Ricardo Rojas, near
Chalia Creek and Quilchamal Lagoon: 3919-3924.
Sarmiento Department: 24 km southeast of Sarmiento,
road to Bosque Petrificado: FML 13049, MLP.S 2459.
Tehuelches Department: Ruta Nacional 40, 7.9 km

LJAMM 4612. Ruta Provincial 43, 3 km east of Koluel

Kaike: LJAMM 4618-20. Ruta Provincial 12, 2 km

south of Gobernador Moyano: LJAMM 3929-33. Lago

Buenos Aires Department: Ruta Provincial 43, 19 km

west of Perito Moreno: BYU 47286-7, LJAMM 2875-7.
Ruta Provincial 43, El Pluma: BYU 47292, LJAMM

2913-4. Ruta Nacional 40, 71 km south of Santa Cruz-
Chubut border: LJAMM 4634-4636.

Liolaemus goetschi (5).—ARGENTINA: RIO NEGRO:
25 de Mayo Department: 38 km north of Ruta
Nacional 22, Laguna Playa, north General Roca:
LJAMM 5199-5203.

Liolaemus martorii (25).—ARGENTINA: RIO NE-
GRO: San Antonio Department: El Salado beach:
MLP.S 2454-5, 2465, LJAMM 2511-6, 2584-6, 6126;
Las Grutas, Piedra Colorada beach: MLP.S 2466,
LJAMM 2563-71. Adolfo Alsina Department: Bahia
Creek: MLP.S 2456-7.

Liolaemus melanops (46).—ARGENTINA: CHUBUT:
Telsen Department: Sierra Colorada: MLP.S 2473-4.
Ruta Provincial 61, 40.3 km junction Ruta Provincial
11, between Estancia Ranquilhuao and Estancia San
Manuel: LJAMM 5948-51, 6136-7. Ruta Provincial 11,
55 km north of junction Ruta Nacional 25, 5 km south
of Ruta Provincial 40: LJAMM 5952-8. Ruta Provincial
11, 6 km northwest of Bajada del Diablo: LJAMM
5941-3. RIO NEGRO: Valcheta Department: Ruta
Provincial 60, 10 km west of Chipauquil: BYU 47307,
48129-30, MLP.S 2475-6, LJAMM 2951, 2955-7. 24 km
west of Cona Niyeu, road to El Cain: LJAMM 5986-95,
5147-5150. Ruta Provincial 8, 10 km Rio Negro and
Chubuts limits: 6001-6.

Liolaemus morenoi (2).—ARGENTINA: NEUQUEN:
Collon Cura Department: Ruta Nacional 40, 2 km
south of Cerro Pinon: LJAMM 6477-8.

Liolaemus xanthoviridis (12).—ARGENTINA: CHU-
BUT: Paso de Indios Department: Ruta Provincial 29,
45 km west of Garayalde: BYU 47289-90; LJAMM
2907-9; Petrified forest, junction Ruta Provincial 27
and 29, 106 km west of Garayalde: BYU 46769, 47282,
LJAMM 2911-2. Florentino Ameghino Department:
Ruta Provincial 1, 12 km south of Dos Naciones ranch:
FML 13051, MLP.S 2463, 2458, LJAMM 2418.



