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Description of the tadpoles of Telmatobius platycephalus
and Telmatobius pinguiculus from

montane regions of Argentina
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The tadpoles of two species of the genus Telmatobius (T. platycephalus and T. pinguiculus) from montane regions of
Argentina are described. The larvae of both species are characterized by bodies that are oval in dorsal view and depressed
in lateral aspect. In each, the snout is rounded in dorsal and lateral profiles; the labial tooth row formula is 2(2)/3(1)  and
a short, sinistral spiracle is directed posterodorsally. The tadpoles of T. platycephalus are larger than those of T.
pinguiculus; they also lack a row of mental submarginal papillae and the nares are dorsally oriented instead of
dorsolaterally.
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

The genus Telmatobius Wiegmann contains 58 spe-
cies (Frost, 2008; Barrionuevo & Baldo, 2009) that are

distributed in the Andes, from Ecuador to Argentina
(Lavilla & De la Riva, 2005). These aquatic or semi-aquatic
frogs occupy different montane freshwater habitats, rang-
ing from cloud-forest streams at 1000 m elevation, to
deglaciated ponds at about 5200 m (De la Riva, 2005;
Seimon et al., 2006). Currently, populations of
Telmatobius are experiencing dramatic declines (Merino-
Viteri et al., 2005; Barrionuevo & Ponssa, 2008).

The taxonomy of Telmatobius has been complex since
the early works of Parker (1940) and Vellard (1951, 1953,
1955, 1960, 1969), probably because of the lack of obvious
morphological diagnostic characters, the high degree of
intraspecific variation that blurs species boundaries and
the presumed absence of an advertisement call (Trueb,
1979; Díaz, 1982). Little is known about the biology of this
genus of secretive frogs, which lives in some of the high-
est and inaccessible places in the neotropics. The eggs
are laid in a mass of jelly attached to submerged rocks
(Lavilla & Barrionuevo, 2005; Merino-Viteri et al., 2005).
The large, free-living tadpoles are usually found all year
round as they have been suggested to reproduce con-
tinuously (Cei, 1949; Pisanó, 1955; Díaz, 1982), and the
larval period can last more than a year (Formas et al.,
2005).

Telmatobius platycephalus (Lavilla & Laurent 1988a)
inhabits permanent streams in the Salinas Grandes–
Laguna de Guayatayoc basin in the Argentinean Puna
region. Telmatobius pinguiculus (Lavilla & Laurent,
1988b) inhabits permanent streams in Sierras de Fiambalá,
Catamarca province. The latter species morphologically
resembles T. pisanoi and T. scrocchii (Barrionuevo, pers.

obs.), which occur nearby at Campo El Arenal in
Catamarca province and at Valle de Yokavil in Tucumán
province, respectively.

Although the tadpoles of 30 species of Telmatobius
have been described, many of the earlier descriptions
consist of only brief comments about external morphol-
ogy (e.g. Koslowsky, 1895; Fernández, 1926; Schmidt,
1928; Noble, 1938; Parker, 1940; Vellard, 1946). Recent de-
scriptions of tadpole external morphology available from
the literature are more detailed (Trueb, 1979; Lavilla, 1984;
Díaz & Valencia, 1985, Lavilla & De la Riva, 1993; Cuevas
& Formas, 2002; De la Riva & Harvey, 2003; Formas et al.,
2003, 2006; Merino-Viteri et al., 2005; Aguilar et al., 2007a).
Some of them include observations on anatomy such as
descriptions of the chondrocranium and associated mus-
culature, and buccopharyngeal characters (Fabrezi &
Lavilla, 1993; Lavilla & De la Riva, 1993; Aguilar &
Pacheco, 2005; Aguilar et al., 2007b; Vera Candioti, 2007,
2008). Lavilla (1985) proposed two informal groups within
Telmatobius based on the configuration of the oral disc in
the larvae. In the “meridional group” (Argentinean spe-
cies), the larvae have a row of submarginal papillae in the
mental area, whereas the “septentrional group” (extra-
Argentinean species) lacks this row.

Larval external morphology is known for ten of the 15
Argentine species of Telmatobius. In this contribution
we describe for the first time the external morphology of
Telmatobius platycephalus and T. pinguiculus tadpoles
from this country.

MATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODS

Specimens used in the descriptions are deposited in FML
(Fundación Miguel Lillo), and MLP DB (Diego Baldo Col-
lection, Museo de La Plata). The following samples were
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used for tadpole descriptions: Telmatobius
platycephalus (MLP DB 4730), n=3, stage 38, collected at
Casabindo, Departamento Cochinoca, Provincia de Jujuy,
Argentina (22º59'35'' S; 66º00'47'' W) on 5 January 2006 by
Diego Baldo, Andrés Brunetti, Andrea Dallagnol and
Daiana Ferraro; T. pinguiculus (FML 22280), n=10, stages
33–35, collected at Puesto Lagunillas, Sierras de Fiambalá,
Departamento Tinogasta, Provincia de Catamarca, Argen-
tina (27º26'32''S; 67º20'9''W) on 23 March 2006 by
Sebastián Barrionuevo. Additional specimens examined
are listed in Appendix I.

Morphological terminology follows that of Lavilla
(1988) and Altig & McDiarmid (1999). Tadpole develop-
mental stages follow those of Gosner (1960). Tadpoles
were measured with calipers to the nearest 0.1 mm. Six
measurements were recorded following the methods of
Altig & McDiarmid (1999): total length (TL), body length
(BL), tail length (TaL), maximum tail height (MTH),
internarial distance (IND, measured between the internal
edges of narial apertures) and tail muscle height (TMH).
Thirteen additional measurements were recorded follow-
ing the procedures of Lavilla & Scrocchi (1986): body
maximum width (BMW), body width at nares (BWN),
body width at eye level (BWE), body maximum height
(BMH), rostrospiracular distance (RSD, measured hori-
zontally from tip of the snout to the posterior edge of the
spiracular tube), frontonasal distance (FN, from the tip of
the snout to the anterior edge of nares), eye–nostril dis-
tance (END, from the posterior edge of nares to the
anterior edge of eyes), nostril major axis (N), eye diameter

(E), extranasal distance (EN, distance between external
edges of nares), intraorbital distance (IO, distance be-
tween interior edges of eyes), oral disc width (OD) and
dorsal gap length (DG).

RESULTSRESULTSRESULTSRESULTSRESULTS

Telmatobius platycephalusTelmatobius platycephalusTelmatobius platycephalusTelmatobius platycephalusTelmatobius platycephalus Lavilla & Laurent Lavilla & Laurent Lavilla & Laurent Lavilla & Laurent Lavilla & Laurent
1988a1988a1988a1988a1988a

Tadpole external morphology (Fig. 1A).  The larvae of
Telmatobius platycephalus belong to the benthic
ecomorphological guild (Section II: A: 1) of McDiarmid
and Altig (1999), as revised from Altig & Johnston (1989).
Body length less than 40% of total length (mean BL/TL =
0.37±0.02); body shape oval in dorsal view; with maximum
body width at posterior portion of head or at abdominal
region. Body slightly depressed in lateral view (mean
BMH/BMW = 0.93±0.11); ventral contour of body flat at
level of the head, and convex posteriorly, dorsal contour
distinctly convex from anterior edge of oral disc to poste-
rior border of eyes, and slightly convex from behind eyes
to origin of dorsal fin. Snout rounded in dorsal and lateral
views. Nares not protuberant, oval, dorsolaterally ori-
ented and situated dorsally (mean EN/BWN = 0.39±0.03),
closer to eye than snout (mean FN/END = 1.97±0.04).
Eyes relatively small (E/BWE = 0.15±0.01), oriented
dorsolaterally, and situated dorsally (IO/BWE =
0.27±0.01). Spiracle single, lateral, sinistral, directed
posterodorsally; almost as long as wide, and placed ap-
proximately halfway between snout and posterior margin
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Fig. 1.Fig. 1.Fig. 1.Fig. 1.Fig. 1. A) Tadpole of Telmatobius platycephalus (stage 38) from Casabindo, Departamento Cochinoca, Jujuy,
Argentina (MLP DB 4730), in dorsal, lateral and ventral views; and B) tadpole of Telmatobius pinguiculus (stage 35)
from Puesto Lagunillas, Sierras de Fiambalá, Departamento Tinogasta, Provincia de Catamarca, Argentina (FML
22280), in dorsal, lateral and ventral views.
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of body, with its inner wall present as slight ridge, and
visible in dorsal and lateral views; its opening is oval, lo-
cated below body midline, its diameter being smaller than
tube diameter, opening only visible in lateral view. Intesti-
nal asae central. Vent tube dextral, with opening not
visible laterally, concealed by fold of vent tube wall; right
wall attached anteriorly to ventral fin. Tail large (mean
TaL/TL = 0.64±0.003), with well-developed musculature,
not reaching tail tip. Tail axis straight, and tail tip rounded.
Dorsal and ventral fins of similar height; dorsal fin not
extending onto body; ventral fin starting at end of vent
tube; both fins almost as high as body height (mean
MTH/BMH = 1.01±0.04). Edge of each fin subparallel for
first and second thirds, and convex in posterior third; in
one specimen, dorsal origin of dorsal fin abrupt. Oral disc
(Fig. 2A) anteroventral, transversally elliptical; medium-
sized (mean OD/BMW = 0.38±0.04), not emarginated, and
with large dorsal gap (mean DG/OD = 0.51±0.02) in mar-
ginal papillae, with no mental gap. Marginal papillae
simple, small, longer than wide, subconical; arranged in
single or single alternated row in anterior (upper) labium;
arranged in single alternate, or occasionally double row in
posterior (lower) labium. Submarginal papillae larger than
marginal ones; few and scattered in supra-angular region,
but denser in angular and infra-angular regions. Submar-
ginal papillae in mental area absent. Jaw sheaths robust,
wider than high, finely serrated, and almost entirely
pigmented. Free margin of upper jaw sheath widely arch-
shaped, with lateral process well developed. Lower jaw
sheath V-shaped. Labial tooth row formula (LTRF) 2(2)/
3(1). Gap in A2 clearly visible. Medial gap in P1 narrow.

Tadpole coloration. In preservative, body greyish
brown, tail tan, dorsal and ventral fins translucent. Skin

with small dark flecks. Large, dark blotches on the fins at
tip of tail, more intensely pigmented in one specimen;
venter transparent, internal organs visible; eyes black;
perinasal region darker than surrounding areas.

Tadpole measurements. Range of measurements of three
tadpoles (average in parentheses): TL: 79.0–91.2 (85.0),
BL: 30.8–32.5 (31.6), TaL: 50.5–58.9 (54.7), BMW: 20.9–
24.5 (22.5), BWE: 16.8–19.5 (17.9), BWN: 12.3–13.7 (12.9),
BMH: 18.1–19.9 (19.2), TMH: 10.3–12.3 (11.3), MTH: 18.4–
20.8 (19.3), RSD: 20.2–22.3 (21.3), FN: 5.9–6.9 (6.3), END:
3.0–3.6 (3.2), IND: 3.5–4.1 (3.7), IO: 4.5–5.3 (4.8), EN: 4.9–
5.1 (5.0), E: 2.5–2.8 (2.6), N: 0.9–1.0 (0.9), OD: 7.4–8.8 (7.9),
DG: 3.6–4.5 (4.0).

Telmatobius pinguiculus Telmatobius pinguiculus Telmatobius pinguiculus Telmatobius pinguiculus Telmatobius pinguiculus Lavilla & LaurentLavilla & LaurentLavilla & LaurentLavilla & LaurentLavilla & Laurent
1988b1988b1988b1988b1988b

Tadpole external morphology (Fig. 1B). The larvae of
Telmatobius pinguiculus belong to the benthic
ecomorphological guild (Section II: A: 1) of McDiarmid &
Altig (1999), as revised from Altig & Johnston (1989).
Body length longer than one third of total length (mean
BL/TL = 0.36±0.01); body shape oval in dorsal view with
slight constriction behind the spiracle; maximum body
width located at posterior portion of the head anterior to
spiracle. Body slightly depressed in lateral view (mean
BMH/BMW = 0.92±0.03); ventral contour slightly con-
vex, dorsal contour convex from anterior edge of oral disc
to posterior border of eyes, and almost straight from be-
hind eyes to origin of dorsal fin. Snout rounded in dorsal
and lateral views. Nares not protuberant, rounded or oval,
dorsally positioned (mean EN/BWN = 0.32±0.03) and lat-
erally oriented, closer to eye than snout (mean FN/END =
2.36±0.02). Eyes relatively small (E/BWE: 0.16±0.00), ori-

Descr ipt ion of  Descr ipt ion of  Descr ipt ion of  Descr ipt ion of  Descr ipt ion of  Telmatobius Telmatobius Telmatobius Telmatobius Telmatobius tadpolestadpolestadpolestadpolestadpoles

Fig. 2. Fig. 2. Fig. 2. Fig. 2. Fig. 2. A) Oral disc of a tadpole of Telmatobius platycephalus (stage 38) from Casabindo, Departamento
Cochinoca, Jujuy, Argentina (MLP DB 4730). B) Oral disc of a tadpole of Telmatobius pinguiculus (stage 35) from
Puesto Lagunillas, Sierras de Fiambalá, Departamento Tinogasta, Provincia de Catamarca, Argentina (FML 22280).
Scale bar = 1 mm.



24

ented dorsalaterally and situated dorsally (IO/BWE =
0.27±0.00). Spiracle single, lateral, sinistral, directed
posterodorsally; almost as long as wide, and placed ap-
proximately halfway between snout and posterior margin
of body with its inner wall present as slight ridge, and vis-
ible in dorsal and lateral views; opening visible in dorsal
and lateral views, oval, located below body midline, its
diameter being smaller than tube diameter. Intestinal asae
central. Vent tube dextral, with opening not visible later-
ally, concealed by fold of vent tube wall; right wall
attached anteriorly to ventral fin. Tail large (mean TaL/TL
= 0.63±0.01), with well-developed musculature, not reach-
ing tail tip. Tail axis straight, and tail tip rounded. Dorsal
and ventral fins of similar height; dorsal fin not extending
onto body; ventral fin starting at end of vent tube; both
fins almost as high as body height (mean MTH/BMH =
0.99±0.02). Edge of each fin subparallel for first and sec-
ond thirds, and convex in posterior third. Oral disc (Fig.
2B) anteroventral, transversally elliptical; medium sized
(mean OD/BMW = 0.52±0.05), not emarginated, and with
large dorsal gap (mean DG/OD = 0.50±0.01) in marginal
papillae, with no mental gap. Marginal papillae simple,
small and longer than wide, subconical; arranged in a sin-
gle or single alternated row in the anterior (upper) labium,
and arranged in single alternate or occasionally double
row in posterior (lower) labium. Submarginal papillae
larger than marginal ones; few and scattered in supra-an-
gular region, but denser in angular and infra-angular
regions. Submarginal papillae in mental area forming a
row. These papillae are widely separated from each other,
and are clearly distinct from mental marginal papillae. Jaw
sheaths robust, wider than deep, finely serrated, and al-

most entirely pigmented. Free margin of upper jaw sheath
widely arch-shaped, with lateral process well developed.
Lower jaw sheath V-shaped. Labial tooth row formula
(LTRF) 2(2)/3(1). Gap in A2 clearly visible. Medial gap in
P1 narrow.

Tadpole coloration. In preservative, body grayish
brown, tail tan, dorsal and ventral fins translucent. Skin
with small dark flecks. Large dark blotches present in tail
musculature and at posterior third of fin; venter transpar-
ent, internal organs visible; eyes black; perinasal region
darker than surrounding areas.

Tadpole measurements. Range of measurements of seven
tadpoles (average in parentheses): TL: 56.4–64.1 (59.1),
BL: 21.0–22.8 (21.7), TaL: 35.1–41.7 (37.4), BMW: 11.5–
13.1 (12.3), BWE: 10.7–12.2 (11.5), BWN: 8.0–11.2 (8.9),
BMH: 10.0–10.9 (10.6), TMH: 6.5–7.6 (7.0), MTH: 10.0–
11.1 (10.5), RSD: 13.5–14.7 (14.1), FN: 4.2–4.7 (4.5), END:
1.8–2.1 (1.9), IND: 2.6–3.0 (2.8), IO: 2.9–3.2 (3.1), EN: 3.4–
3.6 (3.5), E: 1.7–2.0 (1.8), N: 0.5–0.6 (0.5), OD: 5.7–6.6 (6.1),
DG: 2.6–3.2 (2.9).

Measurements for each of stages 33–35 are given in
Table 1.

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Adult Telmatobius platycephalus and T. pinguiculus are
easily distinguished from each other, but their tadpoles
are quite similar. Tadpoles of both species have the same
labial tooth row formula, 2(2)/3(1), also shared by all de-
scribed tadpoles of Telmatobius (Lavilla, 1985, 1988; Vera
Candioti, 2008), with the exception of the rheophilous lar-
vae of T. atahualpai (Aguilar et al., 2007b). The
morphological similarity of Telmatobius tadpoles has al-
ready been noted by Aguilar & Pacheco (2005) based on
buccopharyngeal characters and by Vera Candioti (2008)
in her studies of the larval chondrocranium and muscula-
ture. Comparison of the larvae of T. pinguiculus with
those of T. pisanoi (FML 4609) and T. scrocchii (FML
5535) revealed that there are apparently no external char-
acters that unequivocally distinguish these species.

Telmatobius platycephalus can be distinguished from
T. pinguiculus by 1) the larger size of T. platycephalus; 2)
the more dorsal orientation of the nares in T.
platycephalus; and 3) the absence of a row of mental sub-
marginal papillae in T. platycephalus. Although we
describe these tadpoles at different developmental stages
(T. pinguiculus at stages 33–35 and T. platycephalus at
stage 38) due to availability of fresh material, the size dif-
ference was maintained when we compared total length in
additional specimens of T. pinguiculus (FML 5536) at
stage 38. Relative size differences of tadpoles from differ-
ent Telmatobius populations at comparable stages were
noted by Fernández (1926), who erroneously assigned a
heterogeneous sample that included several species from
northwestern Argentina to T. aemaricus. Actually,
Fernández studied, among others, tadpoles of T. pisanoi
from Caspinchango in Calchaquí Valley, Catamarca Prov-
ince; the total length of larvae of T. pisanoi is up to 63 mm,
and tadpoles of Telmatobius rubigo (Barrionuevo &
Baldo, 2009) from Yoscaba, Jujuy Province, which are
somewhat larger, reach a length of 112 mm. The size differ-
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Table 1. Table 1. Table 1. Table 1. Table 1. Measurements (mm) of the tadpoles at
different Gosner stages of Telmatobius pinguiculus,
providing mean±SD and range at stage 33. Variables
are defined in the text.

Stage 33 Stage 34 Stage 35
(n=5) (n=1) (n=1)

TL 57.8±2.4 (56.4–62.1) 60.8 64.1
BL 21.3±0.5 (21.0–22.0) 22.3 22.8
TaL 36.3±2.0 (35.1–39.8) 38.6 41.7
BMW 12.1±0.6 (11.5–13.1) 12.9 12.7
BWE 11.5±0.7 (10.7–12.2) 11.2 11.8
BWN 8.5±0.4 (8.0–9.1) 8.5 11.2
BMH 10.7±0.4 (10.0–10.9) 10.5 10.5
TMH 7.0±0.4 (6.5–7.6) 6.9 7.3
MTH 10.5±0.3 (10.0–10.8) 10.3 11.1
RSD 14.1±0.4 (13.5–14.7) 14.1 14.3
FN 4.4±0.2 (4.2–4.7) 4.4 4.7
END 1.9±0.1 (1.8–2.0) 2.1 1.8
IND 2.8±0.1 (2.7–3.0) 2.6 2.8
IO 3.1±0.1 (2.9–3.2) 3.2 3.1
EN 3.6±0.1 (3.5–3.6) 3.4 3.6
E 1.8±0.0 (1.7–1.8) 1.9 2.0
N 0.5±0.1 (0.5–0.6) 0.5 0.5
OD 6.1±0.3 (5.8–6.6) 5.7 6.5
DG 3.0±0.2 (2.8–3.2) 2.6 2.9
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ences reported by Fernández parallel those that we ob-
served between T. pinguiculus (up to 68.08 mm) and T.
platycephalus (up to 91.2 mm), and hence it would be of
great interest to evaluate size differences in Telmatobius
tadpoles in a phylogenetic framework.

As proposed originally by Lavilla (1985), the geo-
graphic distribution of the “meridional” and
“septentrional” groups of Telmatobius did not overlap;
all species in the meridional group were restricted to Ar-
gentina while all species in the septentrional group were
northern, from Bolivia and northern Chile to Ecuador. Af-
ter the descriptions of the tadpole of T. espadai
(originally described as the tadpole of T. bolivianus:
Lavilla & De la Riva, 1993; De la Riva, 2005) and T.
yuracare (De la Riva, 1994) from central Bolivia, the distri-
butions of the two groups overlapped slightly. Moreover,
the present description of the tadpole of T. platycephalus
from Argentina with a larval morphology corresponding
to the septentrional group, complicates even more the
distributional pattern presented by Lavilla (1985). The
monophyly of the two groups of Telmatobius proposed
by Lavilla (1985) should be tested by a phylogenetic
analysis of these fascinating montane anurans.
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Additional specimens examinedAdditional specimens examinedAdditional specimens examinedAdditional specimens examinedAdditional specimens examined

Telmatobius pinguiculus. Argentina: Catamarca:
Tinogasta: La Ciénaga: FML 5536 (6 specimens, stages
35–38).

Telmatobius pisanoi. Argentina: Tucumán: Tafí del Valle:
Ruta provincial Nº 307 Kilometro 98: FML 4609 (18 speci-
mens, stages 34 –38).

Telmatobius schrocchii. Argentina: Catamarca:
Andalgala: El Ingenio, Campo El arenal: FML 5535 (10
specimens, stages 35–38).

Telmatobius rubigo. Argentina: Jujuy: Santa Catalina: El
Queñoal: FML 21157 (9 specimens, stages 33–37).


