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ABSTRACT. —Newly collected material of a poorly known montane species of Hispaniolan frog, Eleu-
therodactylus darlingtoni, requires a reassessment of that species and its close relative, E. leoncei. Although
previously believed to be sympatric, these two species are redefined, and shown to have allopatric dis-
tributions in the Massif de La Selle and Sierra de Baoruco.

ResumEN. — La colecta de nuevos especimenes de una especie de rana poco conocida de la zona montanosa
de La Espaiiola, Eleutherodactylus darlingtoni, hate necesaria una re-evaluation de dicha especie y su
pariente cercano, E. leoncei. Aunque anteriormente se consideraban simpatridas, ambas especies se rede-
finen y se demuestra la distribution alopatrida de ambas en el Massif de La Selle y la Sierra de Baoruco.

The isand of Hispaniola is inhabited by
over 50 species of Eleutherodactylus, al of
them endemic (Schwartz and Henderson,
1988; Hedges and Thomas, 1989). Most of
these species occur on the biogeographic
“South Island,” the area south of the Cul
de Sac and Vane de Neiba. Among these
South Island species are two relatively large
frogs found in the highest elevations of
the Massif de la Selle (Haiti) and the ad-
joining Sierra de Baoruco (Dominican Re-
public). Eleutherodactylus darlingtoni Coch-
ran is known from only the type series and
associated specimens collected in the re-
gion of Morne La Visite in the Massif de
La Selle, and one specimen from an im-
precise locality, “La Selle ridge on Sal Trou
Road’ (Cochran, 1935; Shreve and Wil-
liams, 1963; Schwartz, 1982). Eleutherodac-
tylus leoncei Shreve and Williams, however,
is known from more specimens and local-
ities, ranging from Morne La Visite in the
west (Massif de La Selle) to 24 km SW Bar-
ahona in the east (Sierra de Baoruco).
Therefore, as presently understood, the re-
stricted range of E. darlingtoni is contained
entirely within the more widely distrib-
uted E. leoncei. Recent collections of Eleu -
therodactylus from the Massif de La Selle
have turned up new material of E. darling-
toni that enhances our knowledge of this
poorly known species, and necessitates a

1

reevaluation of both E. darlingtoni and its
close relative, E. leoncei.

The type series of E. darlingtoni is com-
prised of very dark frogs, dorsally and ven-
trally. This uniform dark coloration was
one of the few diagnostic traits used by
Shreve and Williams (1963) to distinguish
E. darlingtoni from E. leoncei. In the latest
key to Hispaniolan Eleutherodactylus (Hen-
derson and Schwartz, 1984), coloration is
used as the primary means of separating
these two species. However, newly col-
lected materia indicates that E. darlingtoni
is considerably more variable in pattern
and coloration, with some specimens close-
ly resembling the lighter and typically
mottled appearance of E. leoncei. Although
Henderson and Schwartz (1984) attribute
pale scapular blotches only to E. leonce, this
unusual dorsal pattern feature, resembling
a par of quotation marks, is present in al
specimens of E. darlingtoni and E. leoncei
that have been examined. In fact, it is this
distinct pattern feature, along with their
similar size, that suggests a close relation-
ship.

Because of the failure of coloration dif-
ferences in diagnosing these two species,
| investigated the possibility that E. leoncei
is a synonym of E. darlingtoni. It is now clear
that E. leoncel is a valid species based on
other differences, and this new informa-
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tion requires a reevaluation of both spe-
cies.

Eleutherodactylus darlingtoni Cochran
(Fig. 1A)
Eleutherodactylus darlingtoni Cochran, 1935:
368. Type-locality: “near La Visite, La
Selle Range, Haiti” [Department du
Sud'Est]. Holotype: MCZ 19847, adult
male collected 16-23 September 1934 at
“5000 to 7000 feet” [1515-2120 m] by P.

J. Darlington.

Eleutherodactylus leoncei Shreve and Wil-
liams, 1963:335 (part, specimen from
“near La Visite’ [MCZ 21592]).

Diagnosis. —A member of the subgenus
Euhyas, characterized by a liver with long
and pointed left lobe, smooth venter, rel-
atively long vomerine odontophores, con-
spicuous inguinal glandular areas, no vo-
cal dlits or vocal sac in males, and terrestria
habits (Hedges, 1989b). It is a relatively
large species (SVL 20.8 -25.3 mm in males,
32.8 -39.6 mm in females) with supraxillary
and postfemoral glandular areas, expand-
ed digital tips, and a variable color pattern
with one constant feature: a pair of light
scapular marks resembling apostrophes (*).
It can be distinguished from E. leoncei, with
which it shares al of these features, by its
larger digital tips (Fig. 2), shorter vomerine
odontophores (usually extending to inner
margin of choanae), slightly longer hind-
limbs, and a shorter and more rounded
snout (viewed from above). Also, the light
scapular marks of E. darlingtoni are narrow-
er than those of E. leoncei and are surround-
ed by a narrower black border. It is im-
portant to note that the difference in
vomerine odontophore length has some
degree of overlap, and that the difference
in fingertip width is very dight in smaller
individuals (e.g., males). Although Shreve
and Williams (1963) noted the differences
in vomerine odontophores and fingertip
width, their two other differentiating char-
acters (coloration and body size) do not
distinguish E. darlingtoni from E. leoncei.
Both species are variable, overlap consid-
erably in coloration, and there does not
appear to be a significant difference in body
size.

Variation. —There is considerable varia
tion in dorsal skin texture and coloration
in this species. In general, the smaller in-
dividuals (mostly males) are more tuber-
culate than the large (female) specimens.
Coloration ranges from a light brown mot-
tled dorsum (UF 53859), or white venter
with scattered brown flecks (UF 59216), to
a uniform dark brown dorsum and venter
(UF 59241). Female specimens tend to be
darker, but there is overlapping variation
in both sexes. The light scapular marks are
present but faint even in the darkest spec-
imens. The undersides of the hindlimbs
and feet are usually dark except for the
enlarged tubercles, which are distinctly
pale (yellow or orange in life).

Measurements (in mm).—For all adult
specimens (5 males, 12 females, respec-
tively), measurements are (range, mean):
snout-vent length (SVL) 20.8 -25.3 (23.6),
32.8-39.6 (36.3); head length (HL) 7.97 -10.5
(9.26), 12.1 -14.7 (13.5); head width (HW)
7.85 -10.3 (9.22), 119 -15.6 (14.0); tympa-
num (TYM) 1.98-2.35 (2.09), 1.98-2.60
(2.31); eye length (EL) 3.25-3.98 (3.53), 4.05-
5.02 (4.57); eye-naris (EN) 2.02-2.73 (2.46),
3.27-3.96 (3.59); thigh length (THL) 9.95-
12.6 (11.5), 14.9 -19.8 (15.6); shank length
(SHL) 11.3-13.8 (12.4), 16.8 -20.8 (19.2); fin-
gertip (I11) width (FTW) 0.92-1.26 (1.12),
1.57-2.33 (1.94).

Natural History .— Most specimens were
collected under rocks and logs in pine for-
est (Pinus occidentals) during the day, a-
though several were collected in and
around limestone sinkholes (UF 59241-244,
60518-519). Associated species were E. au-
danti, E. furcyensis, and E. jugans. The call
of E. darlingtoni has not been described. Al-
though males lack vocal slits and a vocal
sac, this does not mean that the species is
unable to call. Many voca species of frogs,
especially Eleutherodactylus, have a laryn-
geal apparatus but lack a vocal sac (Hedges,
1989, b).

Distribution. —Known only from a rela-
tively small area in the central Massif de
La Selle, in the general vicinity of Morne
La Visite and the nearby Pare Nationa La
Visite (Fig. 3). Aptitudina distribution from
1720 m to 2200 m.

Remarks. —The sympatry of E. darlingtoni
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and E. leoncei was based on two specimens whereas AMNH 44031, from “La Selle ridge
identified by Shreve and Williams (1963). on Sal Trou road" (=region of Forét des
One, from near Morne La Visite (MCZ Pins), was identified as E. darlingtoni. A re-
21592), was considered to be E. leoncei, examination of both specimens indicates
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Fic. 2. Fingertip width versus snout-vent length in E. darlingtoni and E. leoncei.

that they were misidentified. Although
AMNH 44031 is very dark like many spec-
imens of E. darlingtoni, it has relatively small
fingertips, shorter limbs, and longer vo-
merine odontophores indicating that it is
E. leoncei. It is a poorly preserved specimen,
and this is probably the reason that it is
dark. The other specimen, MCZ 21592, is
a juvenile female (SVL= 18.9 mm). It has
short vomerine odontophores (reaching
inner border of choanae), enlarged finger
tips (0.83 mm), and a nearly uniform dark
brown venter, three characteristics that
(combined) clearly place it with E. darling-
toni. It is likely that this specimen was des-
ignated as a paratype of E. leoncei because
of its mottled dorsum, which differed from
the few specimens of E. darlingtoni known
at that time, all uniformly dark brown.
Specimens Examined. —Haiti: Dept. du
Sud’Est; near [Morne] La Visite, MCZ 19847
(holotype), 19848-849,21590, 21592; 2.7 km
NW Sequin, 1850 m, USNM 307236-38; 3
km WSW Morne Cabaio, UF 53859; “small
creek E Riviere Blandre”, UF 59215-217;
“sinkhole W of La Visite base camp”, UF
59241-244; “limestone outcrop (Saddle
Peak) E of La Visite,” UF 59245; Galette
Seche, UF 59246; “ridge between Roche
Cabritte and ‘Peak 2242 m’,” UF 59247,
“sinkhole on S slope of Morne Cabaio”,

UF 59248; Fe Nois (at peak), UF 29249; 400
meters S road junction with Riviere
Blanche, UF 60518-519; Pare Nat. La Visite,
0.5 km E base camp, UF 60553-554.

Eleutherodactylus leoncei
Shreve and Williams
(Fig. IB)
Eleutherodactylus leoncei Shreve and Wil-
liams, 1963:335. Type-locality: Forét des
Pins near Morne La Selle, Haiti [De-
partment du Sud’Est]. Holotype: YPM
1167, adult female collected 26 February
1959 by P. S. Humphrey.

Diagnosis. —A member of the subgenus
Euhyas, with characteristics as for E. dar-
lingtoni (above), and SVL 18.0 -26.1 mm in
males, 30.8-42.0 mm in females. Distin-
guished from E. darlingtoni by its smaller
digital tips (Fig. 2), longer vomerine odon-
tophores (extending to outer margin of
choanae), shorter hindlimbs, and a longer
and more acuminate snout (viewed from
above). The dorsum of E. leoncei is less tu-
berculate than in E. darlingtoni, especially
when males are compared. Coloration in
E. leoncei is less variable than in E. darling-
toni and no specimens are uniformly dark
brown above and below as occurs in some
E. darlingtoni.



TWO MONTANE FROGS OF HISPANIOLA 15

Fic. 3. Digtributions of E. darlingtoni (circles) and
E. leoncei (triangles). Narrow line = 1500 m contour;
dashed line is border between Haiti and the Domin-
ican Republic.

Variation. —Shreve and Williams (1963)
discuss variation in this species and de-
scribe coloration in alcohol and in life.
Newly collected material of this species
agrees with those descriptions.

Measurements (in mm).—For 20 repre-
sentative adults (10 males and 10 females,
respectively), measurements are (range,
mean): SVL 19.1 -24.3 (21.8), 33,1 -36.9
(34.3); HL 7.65-10.3 (8.73), 11.7 -13.9 (12.7);
HW 7.38 -10.4 (8.52), 12.1 -14.0 (13.0); TYM
1.79-2.21 (1.95), 2.10-2.43 (2.24); EL 2.58-
3.45 (3.08), 3.96-4.44 (4.21); EN 2.34-2.94
(2.54), 3.32-3.87 (3.58); THL 9.06-12.1 (10.4),
12.9 -17.2 (15.5); SHL 9.70-12.7 (11.0), 15.7-
17.8 (16.9); FTW 0.70-1.04 (0.86), 1.15-1.56
(1.38).

Natural History .—The type series and
most subsequent specimens were collected
under rocks and logs in pine (Pinus occi-
dentalis) and hardwood forests during the
day, although one was found crossing a
road in pine forest at night. The call of E,
leoncei has not been described (see com-
ment above for E. darlingtoni).

Distribution .—Known from several wide-
ly scattered locdlities in the Sierra de Bao-
ruco and the extreme eastern end of the
Massif de la Selle (Fig. 3). It probably oc-
curs throughout the upper elevations of
the Sierra de Baoruco. Aptitudinal distri-
bution is from 1180 m to 2300 m.

Specimens Examined. —Haiti: Dept. de
Sud'Est; Forét des Pins, Yae Peabody Mu-
seum (YPM) 1167 (holotype), 1188-1201,

Albert Schwartz Field Series (ASFS X1914-
X1921; 10.6 km SE Forét Des Pins, ASFS V
44715-736; Oriani, ASFS V 23840-849; “La
Selle ridge on road to Saltrou,” AMNH
44031, 44171-176, 44178-186; ca. 15 km W
Gros Cheval on logging roads, USNM
307239-41. Dominican Republic: Bara-
hona; 24 km SW Barahona, ASFS V41620,
Pedernales; Las Abgjas, 11.2 km NW Acei-
tillar, V29845; 2.4 km N Los Arroyos,
V29879; 4.4 km N Los Arroyos, V 29908;
8.3 km N Los Arroyos, V29911-912; 9.6 km
N Los Arroyos, V29916-921; 13.4 km N Los
Arroyos, V29942-949, 29968; 17.8 km N Los
Arroyos, V29953-954; 19 km SW El Agua
cate, USNM 307242; 15 km SW El Aguacate,
V41314; 12 km SW El Aguacate, V 41332,
11 km SW El Aguacate, V41336; 10.3 km
SW El Aguacate, USNM 307243-45.

DiscussioN

The many similarities between E. dar-
lingtoni and E. leoncei, especially in details
of pattern and coloration, indicate a close
relationship. Their allopatric distributions
(Fig. 3) suggest that they evolved as vicar-
iants of an ancestra species that was wide-
ly distributed along the relatively contin-
uous mountain range comprising the
Massif de la Selle and Sierra de Baoruco.
There is no substantial physiographic
boundary between these two ranges, al-
though the slight depression in the vicin-
ity of Forét des Pins and the Haitian/Do-
minican border (to approximately 1600 m)
is often considered the boundary. It is un-
likely that two names would be applied to
this essentially single mountain range if it
were located in one country. Geologically,
it is treated as a single unit, the “La Selle-
Baoruco Block” (Maurrasse et al., 1980),
separated from the Massif de La Hotte Block
by the Jacmel-Fauche depression (Maur-
rasse, 1982).

These two physiographic provinces lo-
cated on the Hispaniolan South Island
have, for the most part, different Eleuthero-
dactylus faunas. The species unique to the
La Selle-Baoruco Range are: alcoae, arm-
strongi, darlingtoni, fowleri, furcyensis, glan-
duliferoides, hypostenor, jugans, leoncei, neo-
dreptus, and rufifemoralis. Two species
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(darlingtoni and glanduliferoides) still are
known from only a small area in the cen-
tral region of the Massif de La Selle, and
two others (neodreptus and rufifemoralis) are
known from only a small area at the east-
ern end of the Sierra de Baoruco. Schwartz
(1973) treated the region north of Peder-
nales (Dominican Republic) along the
Haitian /Dominican border as part of the
Massif de la Selle largely because several
Haitian species reach their easternmost
limits here. However, the upper elevations
of the Sierra de Baoruco between the bor-
der road and the region of Polo are very
poorly known and may harbor some spe-
cies now known only from the La Selle
range.

Besides E. darlingtoni and E. leoncei, the
only other species that appear to be east/
west vicariants in the La Selle-Baoruco
range are E. furcyensis and E. rufifemoralis
(Hedges, 1989b). However, their distribu-
tions are different: E. furcyensis occurs from
the north-central Massif de La Selle (Mon-
tagne Noir) to the western end of the Sierra
de Baoruco (north of Pedernales), whereas
E. rufifemoralis is known only from the ex-
treme eastern end of the latter range. It is
presently unclear what physiographic bar-
riers were responsible for speciation in
these two pairs of South Island Eleuthero-
dactylus (darlingtoni/leoncei and furcyensis/
rufifemoralis), although judging from their
present distributions, it is likely that those
barriers were not the same.
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