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The genus Physalaemus Fitzinger, 1826 currently comprises 47 described species distributed from Central America
(Guianas) to Uruguay (Frost 2016). The genus has been recently organized in two main clades based on molecular data,
Physalaemus signifer Clade and Physalaemus cuvieri Clade (Lourenco et al. 2015). The P. signifer Clade, with 15
species, is composed by the P. deimaticus and P. signifier groups, plus P. nattereri (Steindachner, 1863) and P.
maculiventris (Lutz, 1925) (Nascimento ef al. 2005; Lourengo et al. 2015).

Physalaemus nanus (Boulenger, 1888) belongs to the P. signifier group, which contains nine species (Lourenco et al.
2015). Among these, P. crombiei Pombal & Madureira, 1997, P. obtectus Bokermann, 1966 and P. nanus do not have
their tadpoles described. Physalaemus nanus occurs in forested areas in Parana, Rio Grande do Sul and Santa Catarina
states along the Atlantic Forest domain, at elevations from 0 to 1200 m a.s.1. (Silvano et al. 2004; Crivellari et al. 2014).
Once that tadpole morphology provides an important source of characters for anuran taxonomy (Santana et al. 2016), in
the present article we describe the external morphology of the tadpoles of P. nanus, in comparison with known tadpoles
of the P. signifer group.

Tadpoles of Physalaemus nanus were collected on 31 December 2016 during fieldwork at Sitio Marioti, Urussanga
municipality, Santa Catarina state, Brazil (28°28'48.98"S, 49°21'19.49"W; approximately at 190 m a.s.l.). One tadpole
was reared to metamorphosis to confirm species identification. Specimens were killed in 5% lidocaine, preserved in 5%
formalin and housed at Colegdo Zoologica de Referéncia da Universidade Federal de Mato Grosso do Sul (lot ZUFMS-
AMP05542 and ZUFMS-AMP5625). The pond where we collected the tadpoles has about 5m?in area, located in a forest
edge, and formed by a water flow. The margins and interior of the pond were covered by herbaceous vegetation
(Brachiaria spp.) located in a shadow of forest remnant.

External larval morphology description of Physalaemus nanus was based on one tadpole at Stage 38 (Gosner 1960)
and measurements were made on specimens from Stages 26 to 43 (n=35, Table 1). Morphological description follows
Altig & McDiarmid (1999). Measurements were taken with a digital caliper to the nearest 0.01 mm under a
stereomicroscope. The following measurements were taken: total length (TOL), body length (BL), body height (BH),
body width (BW), tail length (TL), tail height (TH), tail musculature width (TMW), tail musculature height (TMH),
dorsal fin height (DFH), ventral fin height (VFH), eye diameter (ED), eye—snout distance (ESD), interorbital distance
(IOD), naris diameter (ND), naris—snout distance (NSD), internarial distance (IND), oral disc diameter (OD), upper jaw
sheath width (UJSW), upper jaw sheath height (UJSH).

Tadpole description. Body ovoid in dorsal view and globular depressed in lateral view (Figure 1a—c). Body length
less than half the total length (BL/TL=0.39+0.03; see Table 1 for measurements), body height half the body length (BH/
BL=0.48+0.04), body width larger than body height (BH/BW= 0.77+0.05). Snout rounded in lateral and dorsal views.
Nostrils small, rounded and dorsal, located about mid length between the eyes and the tip of the snout. Eyes small (ED/
BW=0.21£0.03), dorsally positioned, located between first and second third of the body. Internarial distance less than
half the interorbital distance (IND/IOD=0.37+0.06). Spiracle short and sinistral, directed posterodorsally, with the inner
wall present, located below the median line; spiracle aperture rounded. Vent tube medial, fused to the ventral fin. Tail
long, about 60% of the total length (TaL/TL=0.6+0.03), with the tail musculature not reaching the end of the rounded
tail; dorsal fin originated on the body-tail junction and ventral fin lower than dorsal fin. Oral disc small, its width
approximately 41% of body width, ventral, laterally emarginated, and bordered by one or two rows of small papillae,
interrupted in a long dorsal gap. Labial tooth row formula 2(2)/3(1). Upper jaw sheath arc-shaped and lower jaw sheath
V-shaped, with the upper jaw sheath being wider than the lower one.

280  Accepted by F. Candioti: 24 Apr. 2017; published: 16 Jun. 2017



S0 80 STOFIOT  PIOFLEO  900F T80 TCOFLYO 6I0OFISO 880 €80 ESIOFOL0 €90 900FSLO SOFEOT 650  SI0F6FO  STOFSTO S0 HSCA
10 €0 900FSTO SOOFHTO SOOFITO TEOFIEO HOOFSTO 810  $T0 [00F¥C0 810 CT00FHI0  I100FSI0 €10 [00FEI0  9TOFEEO  #I0  MSIN
9T €T SO0FIT  EUOFFIT  9TOFSET LOOFIIT CTCOFSET 10T 88T 900F89T TST  SIOFHYT  SIOFIFT 91 0U0FS8TT  €IOFEIT 61 ao
€60 160 LIOFVIT  TCOFTCT  OIOF90T  €UOFLOT  STOFIUT  SI'T  +T1  SOOFEIT 90T +IOFPIT  LOOFIEO I S00F960  HO0FSE0 860 aNI
SE0  TE0  8TOFIY0 THOFTE0 TEOFOLO 9U0F090 HTOFEE0 8IT 660 900FSIT #70 II0F060 [00FLLO 60 SO0FOL0  100F890 €80 asN
620 TE0  900F6T0  SOOFSTO  FOOFLIZO 900FHE0  TOOFLIZO 8€0  ¥TO  HOOFITO SI0  HOOFOLO 100FFTO  ¥TO  FOOFITO  900FLIO  TTO aN
€67 STt EIOFLKT OFOFS8LT O0C0F9ET  OWOFLLT 8TOFOYT tvbT  tvPT  €O0FECT 11T €COFPIT  8OOFSST  +81 SOOFIST  LOOFLST  9LT aol
66T LST  LIOFSST SHOFLOT 8I0FS6T  SIOFILT  8C0F68T 97T T O0U0F0IT  LLT  9TOFI6T  100FE9T 81 ICOFEFT  IT0FIST 9971 asa
160 8T  €O0FLOT 900FH0T  #IOF90T  O9TOFTOT  600F680 80 L8O €00FI80 980 600FT80 90OFTLO 690  vI0OF8LO  900FH90 950 ai
980 60 TIOFP60 HTOFSEO TTOF60T LOTFILT 6T0F90T  #60 80 CTOOFCLO LIT LUOFH80 T00FL90  LLO  800FISO €00F90 9.0  HAA
6I'T  9L0 SOOFIST  €O0F6IT  OLOFIET  LVOFSYT OLOFPIT  €0T 680 6I0F960 ¥I'T +IOFSOT 000FI60  +L0  €00F68°0 900FL0 S0  HAQ
8T 6LT  €00FOLT  TIOFSLT OLOFLYT  O0C0FP8T  6IOFOST ST TET  LIOFOET  8TT  OUOFIIT  ITOFLOT  8CTI PO0F 60T LOOFT  [80  HIL
9I'T 65T  9POFIET  PIOFSHT  0LOF6YT  E€IOFO9T  E€I0FELT €T 60T SOOFEOT  $0T €O0OF880 800FILO 180 IT0F990  €00F€90 890 ML
€6 8¢ 100F6SE  PIOFIFE  PEOFPOC  8Y0FOYY 9E0FIFE 1€ 6T vIOF68T  9E  610FT6T SOUOFSKT  6LT  900FLST  SIOFIOT 8T HL
9T $6T1 060F8CTT 860FLETI €LOFIOTT SYTFISTL 990FISTI  ITTI 1T 907968 698 890F606 690F888 768  S®IFIES  ILOFI8L 889 L
6V€ 69  VOOFTILY  IFOFPIS  €90F98Y  TLOFLYS STOFI6Y  S6F 9t ITOFEIY  €€r  PFOFISE  9I0F00E€  TIE  STOFWET  I€0FPIT  IST Mg
P8T  9E  SKOFEOC  LLOFSKY  OLOFVLE  SLOFOSE SCOFEYE  8FE  8I'C €00F96T SOE  €COF66T  9I0OFITT 99T  TIOFIET  HOOFI6] z HA
$6'9  L98  CO0FSLL SITF6T8 9S0FEL 960F9r8  6E0FOYL €L §9 LIOF699  6S €60F809 ISOFOTS  64S  OI0FLLY  vOOFISY  65F 14
LU8T 1907 L8OFIL6T 90TF9961 6TIFP86L TIEFITOT LLOFLEST #E8T  SLT 6T0FSYST 6§41 SUTFLIST OTIFS0PL  Ivpl  98TFHOEL  990FEETL  LYTI TOL
Mer My @1y e oy (g) 8¢ (g) Lg (9)9¢ (Mse (De @e Dze () 1€ @o0¢ (D6t (¢) 8t @iz (D9
(u) saSeig SQINSBIN
"(HSn) Wstey

yeays mel 1oddn ‘(M S[N) Pp yeays mel rddn ‘(qQ) Jorowerp osIp [e1o ‘(QNI) douelSIp [eLBwIAI {(QSN) SOULISIP INOUS—SLIBY ‘((N) J0JoWeIp SLEU ‘(O]) 9UB)SIP [e)1qI01a)ul ((qSH) SOUB)SIP JNOuSs

—-oKo () 1arouerp akd “(HAA) 1Sty uy [exnuoA ‘(HA(T) 1yStay uy [esiop ‘(HIALL) 1ySioy dimyenosnuu [rey ‘(MALL) Ypiss dxnje[nosnu [ie) ‘(HL) 1yStoy [re) (L) {3udf [1ey ‘(M &) ypis £poq ‘(Hg) 1yStey
Apoq (19) WSue[ Apoq ‘(TOL) YISu9[ [810) SUONBIAIQQY "€H—-97 SI3BIS Jouson) sajodpey snuvu snuiaojpsdyq woly uaye) (UONBIASP PIEPUE)S ‘UBAW) SIQWI[[IWU UI SjuswaInsedw djodpe] "1 AT1IV.L

Zootaxa 4277 (2) © 2017 Magnolia Press - 281

PHYSALAEMUS NANUS FROM SOUTHERN BRAZIL



drmm

0.4mm

FIGURE 1. The tadpole of Physalaemus nanus: (a) lateral, (b) dorsal (c) ventral views, and (d) oral disc.

Coloration in live. Body and caudal musculature light brown with little dark spots. Venter transparent showing
golden spots in lateral regions. Fins translucent.

Coloration in preservative. Body and caudal musculature light brown with dark spots. Ventral region translucent,
with viscerae evident. Dorsal and ventral fins translucent.

Comparison with other species. Comparisons were made with tadpoles of 7 species of the P. signifier group, namely
P. atlanticus (Haddad & Sazima 2004), P. bokermanni (Cardoso & Haddad 1985), P. caete (Pombal & Madureira 1997),
P. camacan (Pimenta et al. 2005), P. moreirae (Provete et al. 2011), P. signifer (Weber & Carvalho-e-Silva 2001), and P,
spiniger (Haddad & Pombal 1998). Tadpoles of P. nanus present body size similar to P. atlanticus and P. moreiae, are
smaller than P. caete and larger than P. bokermanni, P. camacan, P. signifier, and P. spiniger. The ovoid body of P. nanus
differs in dorsal view from the hexagonal body of P. bokermanni. In lateral view, the body of P. nanus is similar to the
depressed globular shape of P. atlanticus, P. caete, P. moreirae, P. spiniger, and differs from the ovoid body of P.
bokermanni and P. camacan and from the elliptical body of P. signifer. Nostrils are similar in size and position among the
species of the group; exceptions are P. camacan with larger nostrils, and P. moreirae and P. signifer with nostrils closer to
the eyes. Physalaemus nanus eyes are larger than those of P. moreirae, P. signifier, and P. camacan, and smaller than
those of P. bokermanni; similar eye sizes occur in P. atlanticus, P caete, and P. spiniger. The configuration of the tail in P,
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nanus, with a dorsal fin higher than the ventral, is similar to all species excepting P. caete that shows an inverse pattern.
Oral discs are ventral and emarginated in P. nanus as in most species; exceptions are the not emarginate disc in P. caete
and the anteroventral disc in P. signifer. The tadpole of P. nanus shares the regular coloration pattern among the species in
the P. signifer group with dorsum light to dark brown with dark spots, with exception of the P. caete and P. spiniger,
which have the body grey.

The tadpole of P. nanus can be diagnosed and distinguished from other species of P. signifer group by a combination
of external morphological traits, except from P. atlanticus tadpole, which does not show morphological differences from
P. nanus. However, adults of this species do not occur in sympatry, and they are easily distinguishable by acoustic
parameters (Haddad & Sazima 2004).

Considering the currently necessity of delimiting species based on integrative taxonomy approaches, the
descriptions of anuran larvae are imperative to solve taxonomic issues in the absence of adult morphological differences
as in P. signifier species group (Haddad & Pombal 1998). Besides, once P. crombiei and P. obtectus share similar
distribution patterns, and are considered cryptic species (Heyer & Wolve 1989; Peres & Simon 2012), the description of
their tadpoles may help to infer species diagnoses because it has proved to be a good source of characters for the
taxonomy of the group.
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