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.\lany SpC'cics of marsupial frogs. genus Gastrotheca, occu r in 
the Andes and associated cordill l' ras from western V enczucla south
ward to northern Argentina. Bce<iuse of the paucity of spcci mens 
of many oF the named taxa and confusing variation exhibited by 
sonw spt'cies, the taxonom~· of the marsupial frogs has been chaotic. 
Dudlman and Fritts ( 1972) reviewed the species occurring in the 
Andes to tlw south of the Tl uancahamba ])('pn'ssion in northern 
PerL! and del imited seven species there as nwmbers of the Castro
theca marsupiata group. These frogs diffc•r in cranial characters 
from the species in the lluancabamba Depression and northward, 
all of which were referred to the Gastrotheca arge11teovirens g roup 
by Duel l man and Fritts ( 1972) . 

The Ecuadorian species included in tho latter ~roup were•: C. 
lo;cma Parker, 1932; G. monticola Barbour and 1\oble. 1920; G. 
pluml>ea ( J3oulenger. 1882 ); and G. riobaiiiiJae ( Fowler, 1913 ). 
Colombian and \ 'enezuclan species assumed to belong to tlw same 
group were: C. argenteovirens ( Boettger. 1892 ); G. aureomaculata 
Cochran and Goi n, 1970: G. helenae Dunn, 1944; G. medemi Coch
ran and Coin . 1970: G. mertensi Cochran and Coin . 1970: and C. 
nicefori Gaige, 1933. It now seems apparent that these frogs are 
treated best as two distinct species groups. T he Ecuadorian species 
listed above and two species named in this paper can be referred 
to as the Gastrotheca plumbea group, and the Colombian and \'ene
zuclan species, as the Gastrotheca argenteooirens group. \\'hen bt•t
tcr :k110wn, G. tcilliamsoni Gaige. 1922. and an unnamed species re
lated to G. plumbea from .'\ntioqu ia and Cunclinamarca, Colombia. 

' Curator, Di,·ision of lTC'r1)Ctology, ~ lu~C'ulll of :\a tural 11 i'lory, ll ni\·ersity 
of Kansas. 
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may be referable to the Gastrotheca argentevvirens and plnmbea 
groups, respectively. 

Thus, this paper is a review of the Gastrotheca plu mbea group. 
The purpose of the present paper is to provide a synthesis of accu
mulated information and in so doing, l ) define the species, 2) as
sign names to taxonom ically recognizable populations, and 3 ) sum
marize data on geograph ic variation, distribution. ecology, and life 
history. The results presented here, together with the synthesis of 
the sou them Andean frogs by Duell man and Fritts ( 1972.), will 
provide a basis for a future systematic assessment of the Castro
theca a rgenteovi rens group. 
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\ IATERlALS AND ~IETTTODS 

l have exam ined 1125 preserved frogs ( including type speci
mens of <1 11 t<'lxa ) . 24 skeletons, and 50 lots of tndp:>lcs refe rable to 
the species discussed in th is paper, and I have studied each of the 
species in the field. Terminology fo llows that of DueiJ man ( 1970). 
except for two additional measurements: length of th ird finger is 
the distance from the proximal edge of the palmar tubercle to the 
tip of the finger; length of thumb is the distance from the proximal 
edge of the prepollical tubercle to Lhe tip or the thumb. T hrough
out the te:-:t, specimens a re listed by their catalogue numbers pre
ecd<'cl by the appropri;tte museum abbreviations, as follows: 
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A:\11\:ll 
ANSP 
131\ I 1\:H 
CAS 
CAS-SU 

F1\ I)'.; I-I 
FSl\1 
KU 
1\ICZ 
M]P 
1\INCN 
l\ INH N 
l\III\ IW 
N IIRM 
Sl\IF 
TNIIC 
Ul\11\IZ 
LISNl\1 
liZ~ I 
ZMB 

American l\ luseum of Natural History 
Academy of Natura l Sciences of Phi ladelphia 
British 1\ luseum ( Xatural ll i;tory ) 
California Academy of Sciences 
Stanford Unh·crsity Collection (in California Academy of 

Sciences) 
Field 1\luscum of Natural li i>tory 
F lorida State :--·t useum 
University of Kansas l\ luseum of l\atural I l:istory 
l\ l useum of Comparati\'e Zo<•logy, I larvard Univc•rsity 
l\ luseo Javier Prado, Lima, Pert't 
1\·luseo Nacional de Cicncias Naturales. 1\ ladricl 
Museum Naticmal d'Histoire Naturcllc. Pari~ 
N a tu rh istorisches 1\ luseu m, Wien 
Naturhistoriska Riksmuseet, Stockholm 
S(•nc·ken ht·•·gisdw 11. I useu 111. Fran kfu rl 
Texas 1\:atural I-li~lory Collection 
Un i,·ersitr of l\ lichigan \h•-.eum of Zoology 
United States l\ational 1vlu<rum 
Llnh·ersitets Zni)lol(bkc \lus('um, Copenhaqen 
Zoiilogisches Museum. Berlin 

THE GASTROTHECA PLVJ!BE. \ CROUP 

Species comprising this ~roup hnv<' short to mocleratelv long 
legs. narrow to moclNatel~' wicl<' hc-ack rC'l ativcl~' large hands. 
moderate to r-.;tc-nsivc C'I(OStosi.s of the dermal roofin~ b 'H1<'S. broad 
frontopnrietals expanded into lat<'ral fl anges. the frontoparietal 
fontanelle covered by the frontoparietnls. and a Jon~ cultriform 
process oF the parasphenoicl. All sprci<·s h ave nqu:ltic tadpolPs. 

In contrast. members of lhe Ga.vtrotheca argenteovirens group 
have long legs, broad hl'acls. la rge hands. extensive c-xnstosi <; of the 
dC'rmnl roofing h ones and in some spc·ci<'s co-oss ification and C<lS

quing. and at kast in som<' species a short cultriform process. Tnso
fa r as known. all species in this group have aCJuatic tadpoles. but 
at le-ast in C. argenteovirens. the tadpoles ha tch at an advance-d 
stage, and the la rval p eriod is short. ~kmbers of the Castrotheca 
111.arsupiata group have short legs. narrow heads . .<mall hands. no 
exostosis of the ckrmal roofing bones, small narrow frontoparictals 
not roofing the frontoparietal fontanr lk. and a long cultriform 
process. Three sp ecies have aquatic tadpoles; in th<' o the r four 
development is compktccl in the mate rnal pouch. 

ACCOU~TS OF SPECIES 

In the fo ll owing accounts, each taxon is diagnosed ; the variation 
is discussed. and the d istribution of each species is annotated Per
tinent 1ncasurcmen ts antl proportions nrc given in Table 1. ancl the 
frogs are illustrated in figures 1 ;\nd 2. ?\ fa-..:imum sno ut-,·cnt lengths 
a rt' g iven in the diagnoses. 



T ,\!JLE l. .l>(('asuremcnts and proportions of Andean Gasl'rothr,ca. 
( First line, mean ± 1 SDX; st•c::ond line, range ) 

,..., 
~ 

Spt•t·ic' Snout-\'cnt Tibia Length / Foot Length / lnlerorhital! E yc-I' ost ril l Tympanum/ (") 
(') 

and S<'\ X Length (S\'L) S\'L S\ 'L Tfcad Width Head Length E}'e ;,... 
(/') -G. ca l'ia _ - - c!. 6 5-l.~ ±-L-13.'5 0.-11~+0.013 0.-162+0.2() 0.290± 0.016 0.265±0.0 15 0.539±0.05.5 0 z 

IG.2- 58.5 0.-101-0..135 0A27-0A91 0.276-0.:316 0.2-IG-0.278 0.481-0.632 ;,.. 

~ 14 63.3+2.9-10 0.-115±0.017 0.•-l7Ll±0,023 0.286+0.012 0.256± 0.013 0.621 ± 0,0.12 r 
t-o 57.5- 67.2 0.392-0.~52 0.440-0.509 0.265-0.30H 0.223-0.281 0.56 1-0.695 > 

G. loiatw 6 s 53.-1 ± 2.2:30 OA79± 0.0 12 0.-150± 0.0 11 0.351 ± 0 .022 0.303+0.0 lO o.u09+o.o:w 'V 
{'j 

50.5-;36.0 O.-IG9-0.500 0.-137- 0..16-1 0.:333-0.:3/7 0.29·1- 0.:315 0.587- 0.63(i ::;:; 
(/') 

~ 3 58 .. 5 0.5ll O...t6Ci 0.3\JG 0.297 0 .. 501 ""' 50.7 - G7 ...! 0.-197- 0 . .522 0.-15-1-0.479 0.390- fU06 () .263-0.:319 0.-180-0 530 c 
C . 1110 11/ icola 6 •I .5.5.0 0.-168 0..158 0.285 0.267 0 . .59-1 

(I') 

tr: 
1(1.0-GO.O 0.-1-lfi-0.52/ 0. -1.'32-0 .500 0.273-0.29~ 0.2-17-0.280 o .. s.w - o.GS2 c 

9 -l 66.8 0.505 0.-155 0..118 0.302 0.695 
.,... 

6 I Ji-77 .0 0.-168-0.529 0.-1:3-1-0 .•17 5 () .387-0.4:35 0.278-0.323 0.56·1-0.759 0 
":j 

C. Jllumhca 6 9 57.-1 +3.150 0.-178+0.0 12 0.-170+0.0 10 0.31:3±0.0 13 0.301 ± 0.01-l 0.630± 0.02() z 
.52.2- 62.3 0..157- 0..192 0.·1.52- 0...J83 0.29-1- 0.337 0.280-0.321 0.600-0.667 > 

9 3 ()~ . .5 0.-197 0.-176 0.3-JS 0.296 0.634 >-l 
c 

59.7-GS.O 0.-189-0 .. 509 0.-156-0.510 0.305-0.-103 0.279- 0.308 0.568-0.691 ~ 
G. ,,., ycl"·opl•ila ... 6 I{ ..J9.G+ 1.769 0.-192± 0.020 0.-167 ±0.022 0.353± 0.011 0.263±0.008 0.6.50±0.037 t"' 

·16.0- 5l.5 0.-172-0 .. 52-1 0.·4-12-0.-193 Cl.3-ll-O 3 7 ·I 0.:2-16-0.272 0.579-0.700 
~ 2 60.9 0.50~) 0.510 0.3(i2 0.2-18 0.707 ..... 

(/') 

G0.8- 6l.O 0.502-0 .51.'5 0.505-0.515 0.358-0.365 0.2-1,1- 0.252 0.70-1-0.709 o-l 
0 

G. rioiJamiJae 6 1.'5 ·1:3.4 ± 3.0-13 0.383± 0.021 0.416±0.021 0.259±0.010 0.239±0.01 (i 0.577 ±0.039 ::;:; 
38.8-18.7 0.:357-0.-110 ll .3G2-0. -13-1 0.2-15-0.283 0.2 1:3-0.272 0.532-0.6~-1 >< 

9 9 -17 .8+ 3.-129 0.-112± 0.016 0 .-142±0.017 0.308± 0.013 0.285± 0.012 0.567±0.0:3] 
·11 .0- 51.2 0.373-0.-13-l 0.-116- 0.-178 0.2-1 L-0.2/ 5 0.2 18-0.268 0 .. 5·~9-0.7.'39 
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Gastrotheca cavia new species 

flolotype.-KU 148532, an adult female, 64.0 mm, from Isla 
Pcquciia. Laguna Cuicocha, Provincia Imbabura. Ecuador, 2890 m; 
one of a series collected on 31 October 197l by " ' illiarn E. Duell
man and John E. Simmons. 

Paratopotypes.- KU 138216-20. 24 July 1970. Thomas H. and 
Patricia R. Fritts: 139137-9, 30 January 1971. \VHliam E. D uell man; 
143094. 148530-1. 148533-36, 31 Octobe r 1971. William E. Duell
man and John E. Simmons; 148537-40, 30 January 1971, W illiam E. 
Duell man. 

Diag nosis.-] ) Bocly robus t, 58 .. 5 mm in males, 67.2 in females; 
2) snout mund in dorsal view, rounded above and anteroventrally 
incl in eel in profi le; 3) canthus rounded; 4) !oreal region shallowly 
concave: 5) tympanum vertically elliptical ; 6) supra tympan ic fold 
moderate ly heavy; 7 ) subarticular tubc rcles on hand la rge, round ; 
8) supern ume ra ry tube rcles on hand low, round : 9) palma r tuberclf' 
b ifid ; 10) fingers not webbed: ll ) toes one- third webbecl; 12) t a r
sal fo ld low, extending one-thi rd length of tarsus: 13) inner meta
tarsal tubercle low. ovoid, visible from above: 14 ) oute r metatarsal 
tubercle low, Aat: 15) subarticular tubercles on foot la rge. round : 
16) supernumerary tubercles on foot ~mall, low: 17) discs round; 
18) dorsal skin shagrccnecl. tubercula r in t~·mpanic region; 19) do r
sum grc<'n o r tan with o r ,,·i thout small irregular blac·k spots; narrow 
bronze dorsolateral s tripe usually present: 20) Facial area ·uniform 
g reen or tan: canthal and labial stripes absent: 21 ) Ranks tan with 
numerous small black spo ts: 22 ) dorsal sm·faces of limbs pla in or 
with .small black spots: 23 ) posterio r surfaces of thi.~hs cH·am with 
black mottling; 24 ) \'enter cream with black mottling: 25 ) squa
mosal exostosed , in broad contact with maxillarv: 26 ) temporal 
nn:aclc comple te in large i nd i vicl uals: 27 ) prt·, ·omcrs abutted med i
ally ; 28 ) tntnS\T r:o;c processes o n e ighth pn·sacral ver tebra slig htl r 
i ncl in eel anterior! y. 

Castrotheca caoia resembles C. rioba mlwe in having short legs. 
a narrow inte rorbital d ista nce. and a short snout. It differs from 
C. riobambae in having a distinct dorsolateral lig ht stripe, small 
black flecks on the flanks. and dorsal markings comprised of small 
b lack spots. Gastrotheca rioba 1111Jae lacks a dorsolateral ligh t stripe 
and has la rge clark spo ts on the Hanks and a dorsal p a ttcm consist
ing of paired elong<ltc dark marks: the dorsal pattern is shared w ith 
C. lojana and lnonticola. Castrotheca plumlJea and psychrophila 
have unmarked dorsal surfaces and uniformly dark Hank~ and ven
te rs. The venter in C . caoia i~ cream with small dark spots. 

Variation.-\~1hereas some individuals have onlv a fc"' black 
Aecks on the poste rio r part of the dorsum, othe rs h~ve more flecks 
m·cr the entire do rsum: in 1110 r<:' heavily flec:kecl specimens, flecks on 
the shank tend to form transverse bars. In life, adults arc green; 
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Ftf;. I. \. C:a,lrotlwm t'llt ia , • S\'L GO.O 111111. l..:l 1:391:3!). B. C:. /ojcma. 
·, S\'L 56 . .5 111111 . 1\ l I th.) 19. C. (; monlicola. • Ci.).O 111111. 1\l I 18.568. 
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A 

c 

F 1c. 2. t\. Castrothcca plullllJca, 6, S\'L 55.3 mm, KU 1-1261-i. B. C . 
p.~ychrophila. 9, S\ 'L 61.0 mm. KU 120650. C. C. riolHmd)(le. 6 , ·16 . .'5 mm, 
KU 120725. 



H OCCASIONAL PAPEHS ~lUSEUM OF NATUl~\L HlSTOH.Y 

the ilanks arc cream or bronze with black flecks , fused into reticu
lations in some individuals. The groin and posterior surfaces of the 
thighs arc pale blue with black flecks. T he dorsolateral stript'. ex
tend ing from the posterior edge of the eye to the groi n, usua ll y is 
bronze and distinct. In some individuals, the stripe is na rrow and 
fragmented by black fl ecks; in others it is cream, and in one female 
it is absent. The throat is pale yellow; the rest of the venter is dull 
grayish white with small black spots. The iris is dull bronze, 
hcaviJy marked with brown spots and black flecks. Juveniles arc 
pale green or bronze-tan; the flanks and hidden stu·faces of the 
limbs arc pale greenish yellow with black spots. and the venter is 
pale yellow with or without black reticulations. Although most 
males and all females arc green. three males arc tan. 

Distribution.- This species is known ckf:lnitely from only two 
localities in the Cordi ll era Occidental in northwestern Ecuador 
( Fig. 3). The species is abundant on two rocky islands in a cra ter 
lake, L1guna Cuicocha, at an elevation of 2890 m on the south slope 
of Volcan Cotacachi. The other locality. Hacienda San icolas is 
at an elevation of 2000 m on the Paci.fic slope of the Cordillera 
Occidental. Two specimens from .. \Vcstern Ecuador.. ( mvi JII 
1860.6.16.124-125) and one from Ibarra ( '?) ( B~t JII 1898.4.28.156) 
arc rcfC'rrcd to this species. 

Remarks.-~ I any adults were found in large terrestrial bromc
liads in Jul y, 1970, January and October, 1971.. At the time of the 
last two visits, some adults were found beneath rocks. Brooding 
females were obtained in January and July, but not in October. 
Tadpoles were found in the lake surrounding the island in January. 
and at the same time two metamorphosing young were observed 
on reeds in the lake. Tadpoles havf' two upper and three lower 
rows of dcnticlcs. 

S uperflci ally, Castrotheca cavta resembles C. argenteovi rens 
Boettger; I have exam ined the type of the latter ( S ~IP 2676) and 
have compared living and preserved specimens of argenteovirens 
with cavia. In comparison with C. cavia, C. ar.~enteovirens has 
proportionately longer legs (ratio of tibia length to snout-vent 
length 0.488-0.514, .x = 0.498 + 0.010. I = 5 6 6 ; 0.486-0.514. x = 
0.501 ± 0.012, .l\' = 4 9 9 ) and broad er interorbital distnncc ( mtio 
of interorbital distance to head width 0.335-0.311 + 0.0 L4, x = 
0.:35H, .l\' = 5 d d ; 0.369-0.39.5 x = 0.383 ± 0.0 11, t\ = 4 9 9 ) . 
TIK' Hanks and posterior surfaces of the thigh are rnottlecl with clark 
bltw, and the dorsum la<.:ks black Jlec:ks. F'urthcrmon>, the cultri
Form process of tlw parasplwnoicl is short, and in large individual:-; 
tlwrc is integumentary-cranial co-ossification. 

Etymology.-Thc specific n;trnc is the sarn<· as the generic name 
for Lhc guinc'a pig ( Caviicl<lt' ) . ca ll ed cui in Quccchua the domi-
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F1c .. 3. Di~tribut io n-, of G tl\1 rot II cea curia ( trianglt•, ), C . mcmt icola ( he \.t
l.(om ), C . p/11 miJca ( illH'Ilc·d t 11.111~1l', ), and C . 11' !/Ch rophila ( l'i' dl'' ) . 

ua nt Ind ia n la nguage in tlw Ecuadorian Anclt•s. C' 11icoclw means 
lake o f the guinea pig. 

Gastrothcca lojann Parkl'r 
l\ ew co mbination 

Ca\l rotlwca mar.111piata lo;aua l'arl..t•r . 1 ~)1~:~.'5 [llolot)pP.- B\1'\11 Hl3 U .l2A 
( HH 19 17.2.3 1.13) fru111 l.uja . Prmim·ia Loja . Eeuador: C . Carrio n col
ll't'tor ]. 

Dia!.!, IIOsis.- 1 ) Bod~ depre,'>ed. 56 .0 mm in malc·s. 60.0 in fe
males: 2 ) snout round in dorsal aspect and in profilt-: :3) canthu. 
ro unded : 4 ) !o real rl'~ ion ban· l ~· conca,·e: .5 ) t~ mpanum n •ttically 
<' lliptical: 6 ) supratympa nic fo ld modNatcly lwa' ~ . an~l<·cl postero
\'(' lllrall y behind tympanum; 7 ) suharticular tulwrd(•o., on hand 
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large, round; 8) supernumerary tubercles on hand Sm <1 11, subconi
cal; 9) palmar tubercle bifid; 10 ) fingers not webbed; ll ) toes one
half webbed; 12) tarsal fold low, extending one-half length of tar
sus; 13) inner metatarsal tubercle low, elliptical, visible from 
above; 14) outer metatarsal tubercle low, round; 15) suba1ticular 
tubercles on foot large, round ; 16 ) supernumerary tu bcrclcs on foot 
low, round; 17) discs round; 18) dorsal skin shagrccned; 19) dor
sum tan or green, with or without pair of elongate clark markings; 
narrow bronze or cream dorsolateral stripe present; 20 ) facial area 
green or tan; bronze canthal stripe and cream labial stripe present; 
21) flanks dark brown with cream spots ventrally; 22) dorsal su r
faces of limbs green or tan, with or without narrow brown t rans
verse bars; 23) posterior surfaces of thighs heavily mottled with 
bluish purple; 24) chin and chest gray; belly pinkish bronze; 25) 
squamosal exostosed, in narrow contact with max ill ary; 26) tem
poral arcade complete; 27) prevomers murowly separated med ial
ly; 28) transverse processes on eighth presacral vertebra transverse. 

Gastrotheca loiana resembles G. monticola and riolxunbae in 
usually h:wing a pair of elongate dorsal markings. It differs from 
G. riobambae in having fine pale reticulations lateraUy or dark 
Hanks, nearly uniformly clark posterior smfaccs of the th ighs, and a 
dorsolateral light stripe; G. rio/;a.mbae has large spots on the flanks , 
mottled posterior surfaces of the thighs, and lacks a dorsolateral 
light stripe. Gastrotheca. monticola has mottled posterior surface of 
the thighs and further differs from G. loitl.lla in having a wider 
dorsolateral stripe and a cream venter wit11 dark spots, whereas the 
venter in G. loilmCL is dark brown with creamy-white spots. The 
other Andean Gastrotheca in Ecuador Jack paired dorsal markings. 

Variation.-Variation in coloration can best be described by the 
following accounts of topotypic adult males (colors in life): 

KU 148549.-Tan above with greenish suffusion dorsolatcrally; 
dorsolateral and labial stripes bronze; flanks and dorsal markings 
dark brown; upper surfaces of thighs bronze-tan; upper surfaces of 
shanks and posterior surfaces or thighs dull g reen; anterior surfaces 
of tllighs dark brown; t11roat brown; belly brown with wh ite spots; 
ventral smfaccs of thighs piukish brown; ventral sw-faccs of shanks 
bluish wllite. 

KU 148550.-Tan above with brown m<ukings; face mask and 
anterior Hanks dark brown: labial stripe ercamy bronze; anterior 
and posterior surfaces of thighs mottled dark brown and blue; 
throat gray-brown; belly brown with white spots. 

KU 148551.-Dorsurn dull green with dark brown markings; 
fl anks arc clark brown: an terior and posterior surfaces of th ighs and 
inner surfaces or shanks mottled ch ill blue and dark hrown ; throa t 
dark bronze brown; b<'lly brown with ercam spots. 
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KU 126073.- D orsum pale g reenish brown with clark brown 
markings; labial and dorsolateral stripes cream: Ranks gray-brown; 
groin and posterior surfaces of thighs creamy brown with g reC'n 
fl ecks. 

KU 14260.3.-Dorsum dull leaf g reen with no distinct markings; 
canthal, labial, a nd dorsolate ral stripes bronze; flanks bronze
brown; g roin and anterior and posterio r stnfaces of thighs purplish 
brown: throat pinkish bronze: belly same, becoming da rker brown 
posterio rly, with white spots. 

I n a ll specimens the iris is bronze. Four specimens frorn Cha
chapoyas, D epa rtame nto Amazonas, Pl'rlt ( KU 138238-41) arc 
colored somewha t differently: "Adul ts with leaf g reen dorsum; 
one with thin beige stri.pc from nostr il through eye tu inguinal re
g ion and beige spo ts on fl anks: all with white snpralabi al bo rde r: 
posterior thigh lig ht leaf g reen; a nterior thigh pale leaf g reen with 
few black fl ecks: venter yl'llow-beige: iris metallic ora nge. Tuvenilc 
with w hi te patch at anus: do rsum t:1n with light brown blotches 
edged with dark brown: b lotch b etween eyes ancl inverted U on 
body with few scatte red small ~pots posterior!~: broad rich light 
brown stripe from eye to mi<l fJank g roin gra~'-whitc w ith small 
black blotches; posterior thig h fl<'sh-pink. l<'a f green distall y: supra
labia l area beige-white" (T. H. Pritt~;, field notes, 1 ?\'lay 1970 ). 

The dorsal markings arC' highl ~· Yariahl<'. Some individuals lack 
markings except for a few scattered spots. In most individ uals a 
pair of b road longitudinal mn rks extend from the scapular region 
to the groin . I n some individuals the marks a rc fragmented into 
anterior and posterior components. whereas in others the marks arl' 
confluent antniorl y. If an intcrorhitnl mark is present, it may or 
may not bt' connected to thC' body markings. 

Distrilwtion.-Th i:s :;pecks occuro; at moderate e levations in tlw 
I [uancabamba D <'prcssion ancl as<;ociatecl intcrandcan valleys in 
northern Pc n't and southern Ecuador, where it has heen found from 
elevations of 2100 to 2350 m in both Atlantic a nd Pacific: drainages 
(Fig. 4 ). A record from Zamora, Ecuador. at an elevation of 1000 
m on the Amazonia n slopes is high!~· qu<'stionable: the specimen 
( Bi\ IN II 19.33.6.24.45) is C. loiana, hut the locality data probably 
arc e rroneous. 

Remarks.-In the Loja val! C'y in southern Ecuador this specie's 
is found most frC'q ucntly in la rge Agave. where the frogs seek shel
ter at the bnscs of the leaves by day and call by night. Individuals 
a lso have been found under rocks and in marshy meadows. At 
Chnchnpoas, Pc n't , they were beneath rocks and clods of earth in a 
Cllltivatcd fie ld. Tadpoles were fo und in a ~rassr irrigation ditch. 
They a r(' unifonnJ~, black and have two upper and three lower rows 
of denticles. 
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F1c:. -1. Di~tributions of Gastrotlwca loitmo ( trian!!lcs) and G. rioham/i:((: 

( circles) . 

One specimen ( F'S.\1 30080, an ad ult ma le having a snou t-w nt 
length of 4H.5 mm ) from 24 km \\'S\ V of Lei mcbamba, D eparta
mento Amazonas. Pcrtl, 3370 111 tentatively is referred to G. /ojana. 
T his individual diffe rs from all other G. /ojana by havi ng a da rk 
brown dorsum with tan 1nidclorsal antl dorsolateral stripes; the 
venter is mottled w ith dark gray. Futhcrmurc , the locality is 1000 
m higher than any other rccortll'cl for G. lojana. 

Parker ( 1932:25 ) named /oj(//W as a subspecies of Gastrntheca 
Hwrsupiala, a name which he applied to popubtiuns now known as 
G. rioba111hae. t\s noted in the foregoing dia!!;nosis, C. loja11a clif
Fcrs from C. riol)({mlwe in a number of cha racte rs; thcrc is no cvi
d<•ncc for gt•ne llow between the southern populations o f C. riolJa /1 1-
bae and C:. /ojana. 
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Gash·otheca monticola Barbour and Noble 

Cast rotl1eca monticola Barbour and ~oble, 1920 :·l2() fHolotype.-~lCZ 5290 
rrnm J luancahamha. Dep<u'lamenlo Piura, Per(l; C. K. 1\'oble collector]. 

Ga.\1 rotheca marsupia/a monticola-Parker, 1932:25. 
Gastrotheca monticola monficola-Vellard, 1957:39. 

Dia{!nosis.-1 ) Body J·obust, 60.0 mm in males, 77.0 mm in fe
males; 2) snout round in dorsal view and profile; 3) canthus 
rounded: 4 ) loreal region barely concave; 5) tympanum nearly 
round, slig htly higher than wide; 6) suprat~·mpanic fold moclcratcl~' 
heavy, curved postc rovcn trnlly behind t~rmpanum; 7 ) subarticular 
tubercles on hand large, rmmd; 8) supernumerary tubercles on 
hand large, conical: 9) palmar tubercle bifid; 10) fingers not 
w<:bbcd; ll ) toes one-half webbed; 12) tarsal fold tubercular, C'X

tencling full length of tarsus; 13) inner metatarsal tubercle elongate. 
vis ible from above; 14 ) outer metatarsal tubercle absent; 15) sub
articula r tubercles on feet large, round: 16) supernumerary tuber
cl<•s on hands small , round, nat; 17 ) discs round: 18) dorsal skirr 
shagreencd ; 19) clorsu m green or t~n, usually with paired elongate 
dark markings: cream~' bronze dorsolateral stripe present: 20 ) facial 
area green or tan; c reamy bronze canthal stripe pesent; 21) flanks 
brown with cream allCl black Hccks; groin hlue; 22 ) dorsal surfaces 
of limbs green or tan with or without darker tn1nsverse bands; 
23 ) posterio r smfaccs of thighs blue: 2-l ) throat gra~· : chest and 
belly creamy gnly with gray spots; 25) squamosal weakly exastosed. 
in rnodcratcly broad contact with maxillary; 26 ) temporal a rcade 
comple te in large individu als; 27 ) prevomcrs narro\\"ly separated 
medially: 28 ) transverse processes on eighth presacral vt'Jtchra 
barely inclined anterior!~'· 

Gastrntheca monticola differs from G. p/umlJea and psy<"hrn
phifa in having a pal(' venter with black spots. instead of a uni
fonnl y dark venter. Gastrotheca cavia resembles C. monticola in 
having a broad dorsolatera l stripe and mottled posterior snrfaces 
of the thighs, but G. cauia lacks paired longitudinal clark rnarks on 
the dorsum, characteristic of G. monticola. ln;ana. and riolwmhae. 
The latter specie's differs from C. monticola in having large dark 
spots, instead of fine reticulations. on the Flanks. and in lacking a 
dorsol a tern! stri pc. Gastrotl1eca monticola is most 1 ike G. lu;ana, 
from which it differs in having a pale venter with clark spots ( dark 
with white spots in loiana ), broader dorsolateral stripe. and more 
mottling on the Hanks and thighs. 

Variation.-Thc dorsum is g reen with paired longih1dinal dark 
markings on th(' body; a large clark spot on the head, including tllC 
eyt'lids, is present in some individuals. Th<' longitudinal marks 
<'xtcnc1 from tlw eyclicls or occip i t~l region to tlw groin. In somE> 
incliviclnals the m;nks arc confluent anterior!~· . The marks arc 
green, usually darker than the dorsal ground color, and outlined 
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with brown. The flanks a re brown with or without bronze flecks. 
The dorsola teral ancl labial stripes arc bronze-tan to metall ic crea m. 
The g roin and hidden surfaces of the thighs vary from pale g reen 
to blue wilh cream ancl bl ack mottling. The venter is creamy tan 
to creamy yellow with brown Hccks; the ,·ocal sac is g ray. The iris 
is pale bronze . 

Comparison of !;pecimens from Saraguro, Ecuador, with the 
type series from Iluancabamba. PcrLt, revealed slight differences. 
The Peruvian specimens have less ventral spo tting and more clark 
pigment on the posterior surfaces of the thighs. One Pemvian 
specimen (U \J.\lZ 57747A ), a male, has a highly fragmented dor
sal pattern. 

Distribution.-Gastrotlteca lllOnticola occurs at dcvations of 
1600-2500 m on the Pacific slopes and associ<ltecl intern1ontanc val
leys in northe rn Pedt a nd southern Ecuador ( Fig . 3) . The Cordil
lera Occidental in that region is d issected by man~' broad, dry val
leys, so it is unlikely that the distribution of G. monticola is con
tinuous. 

Remarks.-At Saraguro, Ecuador. adults were found beneath 
rocks in a pasture and in and along a vegetation-choked drainage 
ditch. At Giron, Ecuador, adults were in Agave p lants by day. 
Tadpoles we re found in the ditch at Saraguro. The body is dull 
g reen above and greenish sil ver below; the tai l is tan with g reen 
lichenous markings. The tadpoles have two uppe r and three lower 
rows of den tides. 

Parke r ( l 932:25 ) c:onsiclercd G. monticola to be a subspecies of 
G. mar.wpiata ( = riolJamlJae). The cliA'erences noted in the diag
nosis obviate s uch an a rrnngc·ment in the absence of evidence indi
cating genetic interchange. Cochran and Go in ( 19i0: 185) ttsed 
the combination Castrotheca monticola argenteouirens. lloettger 
named arge11teovirens in 1892, whereas the name monticola dates 
from Barbour and 1 oblc ( 1920). \l oreover, the two taxa arc con
siderably different and certainly not conspecific. 

Gastrotheca plumbea (Boulenger) 

Nol olrema pfu111bernll l3oukn!{er, 188'2:-117 [ !To l otype.-B~ I :-.: 11 78. 1.25.22 
( HH 1917.2 . .3 .1. 19) rmrn l ntac, Pre" inc ia Pichincha, Ecuador: :\lr. Bud i t'} 
collcclor]. 

Cast rot lwco pfu mbeum- Peters, 1955:3-16. 

Diagnosis.-! ) Body robust, 62.3 mm in males, 68.0 mm in fe
males; 2 ) snout round in dorsal , ·icw, nngubr above and inclined 
antcroventrall y in profile ; 3) canthus rounded; 4) lcn·cal region bare
ly concave; 5 ) tympanum \'Crtically elliptical; 6) supratympanic fold 
weak; 7 ) suba rli c:nlar tubc·rdcs 011 lta tld modcmtc, round : 8) supcr
ttlltlll'r:1ry tnhcrdcs on hand small, round : 9 ) palm;w l'ubC"rclc bind : 
10) I:lngc rs webbed basa ll y; 11 ) toes one- half webbed ; 12 ) tarsal 
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fold round, exte nding one-third leng th of tarsus; 13) inne r meta
tarsal tubercle elliptical , visible from above; 14 ) oute r metatarsal 
tubercl e abse nt; 1.5) subarticular tubercles on foot moderate, 
ro und ; 16) supernumerary tube rcles on foot smalL conical ; 17 ) 
discs round; 113) dorsal skin shagrecned ; 19) dorsum g reen with 
narrow bronze dorsolate ral sh·ipe; 20 ) fac ial area g reen with hrunze 
canthal and labial stripes; 21 ) .fla nks brown ; 22) d orsal surfaces of 
limbs g reen, mottled or not with tan: 23 ) posterior surfaces of 
thighs bronze-tan; 24 ) venter g reenish ydlm\·: 25) squamosal not 
exostosecl, in moderately broad contact with maxillary: 26 ) tem
pond a rcade incomplete; 27 ) prrvomers abutted medially: 213) 
transverse processes on eighth presacral vertebra stro ng ly inclined 
anteriorly. 

Ga.strotheca plumlJea differs from all o the r Ande nn Gaslrotheca. 
except C. psuchropltila. in having a uniform!~' pigmented \'enter 
and a g ret'n iris. Like C. JJS!Jcltropltifa . it also lacks dorsal mark
ings, but it differs from C. psychrophila in having paler \'enter. a 
dorsolateral lig ht s tripe, a g reen. instead o f brown dorsum, and a 
g reen, instead of coppe r. iris. 

' 'ariation.- The dorsum in variably is unma rked brigh t grc'en to 
tannish green. The canthaL labiaL d orsolateral, and anal stripes arc' 
yellow. The !oreal rc!J; ion, flanks, nncl p osterio r s ur[aces of the 
thig hs arc bro nze. and the do rsal surfaces of the limbs arc g reenish 
hronz<' . The vente r i' yellowish tan with a g reenish tint on the 
throat a nd tlw ventral surfaces of the shanks a rc him•. A diffmc 
bl uc spot is pn:scn t in the gra in: the iris is g reen. 

Distrilmtion.- Castrolheca plumlJea is known from moderate· 
ek\'ations ( 1300-2350 m ) on the Pac:ifk slopes of the Cordille ra 
Occide ntal in Ecuador ( Fig. 3). Althou_gh the range of the specie\ 
may exte nd no rthward into Colombia, it is d o ubtful if the species 
ranges into Pcrt'1 : the dry \'alleys of the Tlu a ncabamba Depress ion 
prohabl~· arc a barrie r to southward dispersaL 

Remarks.- At Pilal6, Provincia Coto paxi, Ecuador, where the re 
arc re mnants of cloud forest, i nd h ·icluals wt•re found in b ronwl iacls 
in trees and on a cliff by clay; males called from hromcliads at night. 

Gasrrotheca psychrophila new species 

!Tolotype.- KU 120760, an adult female. 61.0 mm, fro m the 
ridge be tween Loja and Zamora, 2850 rn, 13-14 km E ( by road) of 
Loja. Provincia Zamora-Chinchipe, Ecuador: o btained on 10 June 
1968 b~· John D. Lynch. 

Paratopotypes.-l-::U J2076J. 10 Ju ne 1968, John D. Lynch; 
l -4 1586, 21 !\by 1971. Hichard R. \Jontanu<.:ci: 1426.3 1-1. :21 -:2:3 July 
1971. \\' ill iam E. Duell man. 

Diagnosis.- 1) body clcprt·sscd, 51.5 mm in males. 61.0 mna in 
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females; 2) snout p ointed with vertical rostral keel, in profile 
rounded above and anterovcntrally inclined; 3 ) canthus angular; 
4) !oreal region flat; 5) tympanum slig htly higher than wide; 6 ) 
supratympanic fold heavy. curved downward behind tympanum; 
7) suharticular tube rcles on hand Jar~c, round: 8) supernume rary 
tubercles o n hand large. round; 9) palmar tubercle trifid ; 10) fin
gers webbed basally; Jl ) toes slightl y less than one-h alf webbed: 
12) tarsal fold curved , two-thirds length of tarsus; 13) inner meta
tarsal tubc rclt' elliptical. visible fro m above: 14) outer me tatarsal 
tubercle low, round : 1.5 ) subarticular tubercles on foot la rge, round; 
16 ) supernumerary tubercles on foot large. con ical; 17) discs round ; 
18 ) dorsal skin shag r<'cned ; 19) dorsum uniform clark brown to 
g rayish t;tn or clnll -g reen: 20) facial area colored like dorsum : 
bronze labial stripe in fe mal es; 21) Ranks bluish black: 22) dorsal 
s urfaces of limbs dark brown to g rayish tan ; 23) poste rior surfaces 
of thig hs bluish black; 24) venter g ray ish brown ; 25 ) squamos;tl 
cxostoscd . in broad contact with maxillarv; 26) te mporal a rcade 
i ncomplcte: 27 ) prc, ·omcrs abutted mcd ial l y: 28) transve rse proc
esses on eighth presacral vertebra strongly inclined an terio rl v. 

Cast rot heca psuclt roplt ila d iffcrs from all other Andean Castro
theca, except G. plumlJea, in having a clark ventc·r. It also is like 
G. plumbea in lacking dorsal hlotch cs. hut G. psychrophila diffc· rs 
from G. plullllJea in lacking a dorsolateral light stripe and in having 
a darker venter, usunll y n primarily brown dorsum (green in G. 
plumlJea) nncl a copper iris ( g reen in C. plum7Jea). 

Variation.- lndividuals of this species a rc capable of consiclcr
ahle metachrosis. \Vhcn frogs were found in bromeliacls they were 
dark brownish black above and below; the nanks and posterio r sur
Faces of the thighs W<'r<' d ark bluish black. Later the dorsum 
changed to copper o r bronze-tan with or without diffuse pale g reen 
hlotc·hrs o r s trrab:. Thr Aanks arc orange-brown or cbrk brown. 
The axilla. g ro in , a nd hidden surfaces of the limbs a rc bluish g ray 
or bluish purple. T he lips arc dull bronze. and the iris is copper 
w ith black Aecks. 

Distribution.-This spcci('S is known only from the ridge be
tween Loj:l nncl Znmora. Ecuador ( Fig. 3). Most individuals have 
been found on the upper eastern slop e between 2750 m antl tlv' 
crest at 2850 m. 

Remarks.- Thc Loin-Zamora ridge is excceclingl" wet: cold 
winds blow from the C'ast. The vegC"tation n('ar the crest consist~ 
of g rasses a nd dense hushes. Larf!;C' b ron1C'liads ar<' abu ndant on 
the g round nncl in thC' bushes. Adult C. psychrophila w ere found 
in the bronwliacls and undN rocks. T adpoles were obtained from 
a grass~· po11cl on the west sick of the ridge. The titdpoks arc hbck 
and han• l " ·o upper :mel l h rC'<' lowN rows of cknti c-k s. 

Etumo/ogy.- The specific name is from the C reek psucl1rns. 
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meaning cold, and philos, meaning having an affin ity for; the name 
is used in a llusion to the climate at the typ e locality. 

Gastrotheca riobambae (Fowler) 

Jl!fiO riobambae Fo\\'ler, 1913: 157 [IIolutype.-Al\SP 16161 from Riobarnh;l, 
Pro,·incia Chimhnrazo. Ecuador : S. :-J. Hhoacl~ ~:ollector]. 

llt1la quitoe Fowler, 1913:159 [Ilolotypc ANSP 18238 f rom Quito, Pro,·incia 
Pinchincha, Ecuador; S. · . Hltnads collector). 

Chorophilus oli vcl(:e11s i\ndcrs~on, 19-!5:85 [Holotype.-l\TlH\1 1965 from "Rio 
Napo, 400 ut .'' ( = '? Baiios. Provincia T ungumhua). Ecuador; \\ 'illian t
Ciarke ~ ladnlyrc ('olk·<.:Lor). 

Gaslrotheca m [flr.\ IIJiiala ] ecuadori('nsis \'clla rd. 1957:-43 [,\ 'omen nudum). 
Gastrotheca rio1Jambae-Ducllmat1 and Frills, 1972:1 1. 

Diag nosis.- 1 ) 'Rocly rohtts t, 4R.7 111111 in male'S . . =>1.2 in fc •111:1lc's; 

2) snout rounded in dorsal v iew and in profile; 3) canthus rounded: 
4 ) loreal region shallowl y concave; 5 ) tympanum round ; 6 ) supra
tympanic fold weak. c·urved posteroventrally behind tympanum: 
7 ) subarticula r tul)('rdes on hand la rge. round; 8) s upernumerary 
tubercles on hand s ma ll . s ubconical; 9 ) palmar tubercle bifid ; 10 ) 
fingers no t webbed; 11 ) toes ont·-fourth webbed; 12.) ta rsal fold 
curved, extending full lc:ngth of tarsus; 13 ) inne r metatarsal tulw r
cle e llipticaL \'isiblc from abo\'c: 14 ) outer mC'tatarsal tube rcle ab
sent; 15) subn rti cular tubercles on foot large, sub(;(Jn ica l: 16) s upN
numerary tulwrclcs on foot ~mall, round: J7 ) discs rou nd ; 113) dor
sal skin s hagrccnccl. \\'ilh scatt('rcd pustules. t uberc ula r in tympani<· 
region: 19) dorsum green o r tan. usually with pai r of larg<' e longate 
clark spots ; 20 ) facia l area g reen o r brown: can thal and labial 
stripes absent; 21 ) f·lanks g reen. blue, o r tan \\'ith clark hrown or 
black sp o ts; 22) dorsal s urfaces o t limbs g r('en o r tan. usua ll y with 
elongate dark mark 0 11 thigh a ncl irrC'gula r blotches or transn·rse 
bars on shank: 23) poste rior surfaces of thighs d a rk brown with 
crc·am Accks; 24 ) \'Cn l('r cream with brown or gra~' mottling on 
chest and bell y; 25 ) sq uamosa l <'xostosl'd in large individua ls, in 
moderately broad contact with mno,; ill a ry; 26) tempora l arcade in
complete; 27) pre\'onwrs <lhuttcd or narrow!~· separated med ially; 
28) transverse processes on e ig hth presacral vertl'bra trans\'erse or 
slightly inclined anteriorl y. 

Castrotheca riolxunhae is like C. cavia in h a\' ing short legs. ;\ 
short snout. and a narrow interorbita l distance, but it diffe rs from 
C. cavia by having pai red longitudina l dorsal marks. la rge spots on 
the flanks, and no dorsolateral light stripe . The dorsal color pat
terns of G. lo;ana and monticula arc sim ilar to that of C. riohamhae. 
hut bo th C. loia na and G. monlicola l1<1 \'e reticulated or pia in 
flanks and dorsolateral light stripes. Gastrotheca p/umlJea antl psy
chrophila ha\'c no dorsal markin~s and uniformly colored flanks; 
Lhc formn has a dorsola te ra l light s tripe. 

Varialion.-Thc preceding cliagno:-;is is based prinl'ipally on 
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topotypic material. Considerable variation. especially in coloration. 
obtains in this species. Five aspects of coloration arc worthy of 
cliscussi011 ( Table 2 ) : 

1. Dorsal g round color: Thr dorsum is c itlw r g reen or brown. 
varying to grayish tan in some individuals. The proportions of 
green to brown individuals is highl y nuiabk in local samples. At 
Papallacta on the high Amazonian slopes of the Cordillera Orien
tal, a ll individuals arc g reen. The same is true at Cuaranda on the 
Pacific slopl·s of the CorclilJera Occidental. Approximatclv one-half 
of the frogs from the Cuenca Basin arc g reen. At Hiobamba. in the 
upper rcaclws of the Hlo Pastaza drainage. 97 percent of the frogs 
are brown: at Banos, lower in the Rio Pastnzn valley, 89 pe rcent 
an' brow11. 

2. Dorsal markings: ~:fost spccimcns have dark dorsal blotches. 
In g reen frogs these are usually da rker g reen, but in some the 
blotches arc brown. T he same variation occurs in brown frop;s. 
with the addition of g reen blotches that arc dark brown peripherally 
and bordered or not bv cream. The blotches usuallv are in the form 
of a pair of broad, il:regular marks extend ing fr~m the eyelid o r 
occiput to the rump. In a few indi,ricluals the blotches are frag
mented into a row of spots: in o thers the}' are expanded so as to 
cover most of the dorsum. \Vith the exception of the series from 
Hiobamba, all large samples contain some individuals lacking dor
sal blotches. Plain individuals make up less than one-third of each 
sample. except that from Guarancla, in which one-half of tlw 
specimens lack blotches. :\lost Castrotheca rioba mbae 1 ack cleRni tc 
dorsolatcrallip;ht stripes. but these stripes arc present in some speci
nwns from Guaranda and the Cuenca Basin. 

3. Thigh coloration: In most samples the posterior su rfaces of 
the th ighs ar<' brown. grav. or ta n ( frequently with a g r<'Cn suiTu
:;ivn ) with black flecks o r small spots. In specimens from Riobamba 
and Guano the posterior surfaces of the thighs are t an o r g reen with 
small cream Oeeks. The th ighs a rc' uniform dull b lue in specimens 
from Papallacta and Biblian, bluish green from Cuenca, and b lue 
with black flecks from :'\·ful alo and Guarancla. 

4. Flank coloration: The flanks arc tan, g reen. gray. or blue. 
usuaJly with hh1ck or clark brown spots. Tn specimens from Papal
lacta and Biblian the Aanks are uniform blue. 

5. V cn tra l coloration: Spcci mr ns from Pap;11l acta a rc uniform
ly g ray below. In all othl'r samples the bel ly is crenm: the belly is 
marked with black, gray, or clark brown Becks. spots. b lotches, or 
reticulations in a ll other samples, except those from the Cuenca 
Basin. in which the belly is uniformly cream. 

T n a 11 .spcci mens th(' iris is deep bronze to eoppc'l' with black 
reliculat ious; males in nll samples han"> dark br0\\'11 to g ray vocal 
S<.\CS. 
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Btuios 39;13 6: -16 50:2 Cmy-grt•t•n ; hlaek 'POh Cray-grccn; black spots Black ~pob .1!);5(} > .. -- :.< 
Tun,L(urahua: v 

t'1 ~ I oeha 15;2 5: 12 15:2 (; 1('1'11 Crwn; black fl!'ck... Blat•k fleck~ ·17;52 Vl 

Ch itnborazo: 0 -Tau-l!lt'tll , Cll·.un flt·ck, Blu('-j!rt•en; hl:wk 'pots lll;wk rdindatimh .)0;55 
., 

lliohamha-Cuano -!8;1-1 2:GO (i2:0 t'1 

Boli\ ar: 0. 
c 

Cutnanda 6;6 12:0 6:6 Bhw: hl.lt k lkt J,., Blut•; hlat•k flecks Bl,tt·k fln·b 50:57 ..-
'-' 

C;war: ,_ ..... 
B1hlwt 5;-1 5:~ 1 :2 Bh~t· Blue Cn.><llll 31:.'58 -

\7tHI} ; 

Cut·nca :W:7 H:i:11 2.5:8 Bh~t··l!II·Pn Blue-l!rcen Cl('illll .)5;58 

;.::: 
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There arc some correlations between some of the aspects of 
coloration. Only three of the 37 ph1in specimens incorporated in 
table 2 arc brown. The color of the flanks genC'rall)' is the same as 
the dorsum in green frogs, but in many brown frogs the flanks arc 
g reen. Apparently the development of blue color on the :flanks 
( most prcvalC'nt in the groin) is indt•pendent of dorsnl color, but 
uniform! ~' blue flanks are most prevalent in green frogs. The color 
of the Flanks nnd posterior surfaces of the thighs usually arc the 
same. but the markings on these surfaces arc not n ecessarily the 
same. 

" ' hen the variation in coloration is exam ined with .respect to 
geography. two things arc evident: 1) Samples containing only 
green frogs are from the outer slopes of the Andes ( Papalla<.:ta and 
G uarancla ) : a ll samples from the inner slopes and interanclean val
leys contain both green and brown frogs. 2) Samples from the 
Cuenca Basin ( Cuenca and Biblian ) lack spots on the flanks, thighs, 
and venter. Other samples arc more alike than any is to the fom 
mentioned above. Because the population in the Cuenca Bas in m<1Y 
be isolated genetically from more northern populations, it may 
represent a distinct ta:xon. Likewise, the populations on t he outer 
Andean slopes may be isolated genetically from those in the inter
andean valleys. The populations at Cuarancla and Papall acta are 
widely separated topographically with different phcnons occurring 
in the intervening area. 

lf the variation in Gastrotheca riobambae is examined with re
spect to genetic polymorphism, it can be conjectured tl1at the poly
morphs at any given locality represent a balanced polymorphism 
resulting from selection for £tncss to a particular environment 
( Levins, 1968) . Data from the samples i ncorporatcd in Table 2 
were analyzed with resp ect to climatic variables ( mean annual 
te mperature, mean annunlrn infnll, m inimum nnd mnximum month
ly rainfall, and number of rainy days ) . Comparisons of percentages 
of green versus brown frogs, plain versus blotched frogs, and blue 
versus non-blue flanks and thighs with each of the clinutie vari
ables resulted in no correlations. 

Jameson and Pcquegnat ( 1971) demonstrated that similar color 
polymorphism in lfyfa regif(a is correlated with sca~onal and micro
ecological clifi'c rences in vegetation color. T he samples of G. rio
bambae containing only green frogs arc from areas where the vege
ta tion is in lea f and green throughout tlw year. The popubtion 
co11taining the highest percentage of brown frogs ( Riubamba ) is 
from an area having sparse deciduous vegeta tion. At these ancl 
other localities, there was no planned sampling at difkrent seasons; 
at those localities sampled a t different seasons there is no significant 
difference in liH' frequency of cli iFcrcnl morphs in the samples. 

Distribution.-Gastrotheca rioba mbae has a broad geographic 
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and altitudinal range in Ecuador ( Fig. 4 ). It occur~ on the upper 
Pacific slopes of the Cordillera Occidental ( > 2600 m) and Ama
zonian slop es of the Cordillera Oriental ( > 1800 111 ). and in inte r
andean vaJieys ( > 2300 m) as far south as Llw ~ lopes of Cerro 
T inajillas in Provincia Azuay. The species oceurs a l elevations of 
3860 min the Paramo ck Apagua, 3960 m at Paso de C:uamani. and 
4135 m on Voldn Antisa na. Tlw species occurs in ex treme southern 
Colombia. but specimens n :sembling G. riobamlwe I rom Bogota. 
Departamento Cundinamarca. and San Pedro. Departamento An
Lioquia, appa ren tly arc• not conspecific. 

Remarks.-Gastrotheca riobambae occurs in a 'aridy of habi
tats ranging from w<' l montane meadows to dry roek~ hillsides. 
ThC' s pecies frrqnl'nts rndc•ra l situations-drainage• and irrigation 
ditches, Agave, and corn fields. On cloudy o r rainy days individuals 
are ;t ctivc, and males comrnonly call by day. Dc•spil<' low tempe ra
tures (as low as 2-·!° C ), adults arc most active at night. Tadpoles 
develop in still wal<•r. In lnrcre ponds the tadpoles a•t•tn•"atc iJl 0 .. -,;-, ~ 

shallow wate r. but upon the s li~htcst disturbanct', lht') rapidly Ike 
to deep water. 

As noted in the pn.•<.·edin~ dbcu\!>ion of \'ilriation. ~onw pop ula
tions currently a~si~necl lo Gastrotlteca riol)((lllf)(IC' 111a~ lw :.pc
cifically distinc-t. J !.U!.(~e'l that b·odwmical and k.lryolo!.(ieal in
' 'c·s tigatirms might lw fnritlul appro;tchcs to lht• l<I\OIHIIIl~ of this 
<.·o 111 p kx. 

DISC USS IO:\ 

Appar<:nt evolutionary trends in the Anclva11 rnar~upial frogs a rc 
confusing. ~!embers of Llw C astrotheca nwrsup;ata group a re the 
most te rrestrial and live in what seem to be \ubopt iura! t.·n,·iron
llll'ntal conditions-dry inll'randcan ,·alleys. On tlw other hnnd. 
nl<'rnbers of the Ga.strotheca ar~cllteocirens group and ~ornt• nwm
bers of the Gastrothe(·a }JftnliiJea group are arhon·al and lin· in 
what seem to be more optimal anuran cm·ironnwnls- doud forc't 
and wet p<hamo. 

Within the Castrotheca p/u111!Jea group. two ~p<'tit·~ ( p/umhca 
and psychrophi/a ) inhabit cool rnoist c rl\'ironnwnls. Castmtheca 
plu111IJea li ves in arboreal and le rrcsb·ial bronwliads in cloud forest 
and C. psychmphila inha bits te rrestrial bronwliach in wind-swept 
subparamo ( Fig. 5). The othN species in the CostmtiiC'ca Jlium/Jea 
g roup principall y inhabit dri<'r int<:'randean valleys and Pa(.'ific 
)\lo pes o f the :\rrdes. l n the!le areas the fro~s li \'(• irr paramo .. \~at:e. 
and culti,·ated fields ; C:. cavia inhabits bronl<'liads in st.·ruhh~ sub
pa rnmo ( Fig. 6 ). 

Among the nwrnlwrs of the G(lsfrothcca plum/J(•a ~roup. G. 
rivl)(/miJae is most like nwmbers of the Gastrotlwl'a lluu·.supiata 
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FIG. 5. T ype locality of Co.;trol fu!co psychroflllilo. ridge r-ast of Loja Ecua
dor. Note terrestrial bromeliads in fort•ground. 

g roup in having a rclati,·cl y narrow head, least developed lateral 
flanges on the frontoparietals, ancl rchtti,·cly small hands. The color 
pattern of G. riobamuae is simihr to that of G. peruana, the north
ernmost species in the Gastrotheca marsupiata group. I consider 
the Gastrotheca p(umuea group to have been dcri,·ed from the 
Gastrotheca marsupiata g roup ancl G. riobambae to be the most 
primitive member of the Castrotheca. pfrunuea gro up. All other 
members of the group have more extensive cranial ossifica tion and 
<'xostos.is. 

The major phyle tic line in the Gastrotheca plumbea g roup has 
dorsolateral light stripes and moderately long snouts. Two members 
( C. fo;ana. and monticola ) of th is I ine retain the paired dorsal 
blotches of G. riobambae. whereas the dorsum is phlin in G. 
plttlldJea, a species most like members of the Colombian Castro
theca argenteovirens group. The nearl y unicolor G. psychrophifo 
and the flecked G. nwia, each <lpparently represent independent 
deri\'ativcs from a G. riolJamiJac-likc stock. 

Vuillcumicr ( 1971) clocumcntccl Pleistocene changes in the Jlora 
and avifauna in the Andes. Her summary of gcologic;1L climatic, 
and biogeographic cviclencc demonstrates two glaciations in the 
Ecuadorian Andes. During glacial p eriods snow line was lowered 
as much as 700 n1, and temp eratures were depressed 4-11° C. T he 
p;ltterns of speciation and c.li~tribution of the Gastrotheca pfttlllbea 
group a re colllpatiblc with Vuil l cumier·~ pa leobiogeographic h)'-
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Fr1:. 6. Type l o~.:a lity of GaMrotheca wcia, b la Pcquciia. L tguna Cuicocha, 
Provincia l mbabura. Ecuador. i'\olc bromd iads in scrubby trees in 111iddlc of 
pictu rc. 

pothcsis. Gastrotheca ln;ana a11d mor1ticola a rc relictual popula
tions of warm-dry inte rglaci;ll periods now isola ted in lower and 
drier areas than o the r members of the g roup. During climatic de
pression in g lacial periods. populations were isolated in i ntcra nclcan 
basins and the oute r s lopes of the A rrdcs; thus, G. rio1Ja 111bae. 
plu1111Jea. and psychropltila di[fcr<'ntintccl in the intermontane ,·al 
leys. PaciRc slopes. and Amazonian s lopes, respectively. A rio
bam/we-like stock apparently was isola t<'d from more southe rn 
populations by uninhabitable en vi ron men ts in the l'\ uclo de \I o
jandn during a g lacial period and d iFFe rentia ted into G . cavia. Con
ceivabl y. the diffe renti ation of the six species occurred at the time 
of the first g lacia l period. If so, the diffen ·ntiation w ithi n G. rio
bam/we and south·ward mig ration of G. lojana and nwntkola into 
northe rn Pcrt't could be coinc identa l with the second glaciation. 
Th is proposed specia tion model is sim ilar to that suggested b~· 
l\[on tanucci ( 1973) for the Andean mic roteiicl genus PholidaiJolus. 
a g roup of lizards inhabiting the same a reas as Gastrotlteca. 

su~n rAHY 

The mars upial frogs of the genus Gastrotheca inhabiting the 
Andes and interamkan va ll ers of Ecuador fo rm a phylogl'nctic 
unit ( Gastrotheca plum!Jea group ) that is intC'rrncdiatc hctwecu 
the more southe rn Gust rothcca marsupial a group and the more 
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northern Gastrotheca argenteovire 11s group . The Gastrotheca 
plu mbea group is characterized by a supraorbital Hange on the 
frontoparietals and extensive exostosis, hut no co-ossification, of the 
cranial roofing bones. Appareutly all species in the group hav(' 
free-swimming tadpoles. 

The Gastrotheca plumlJea group cont~\ ins six species: C. to;ana 
Parker. G. monticola Barbour and Ioble, G. plrunbea ( Boulenger ) 
and G . riol;amlxte ( Fowler ) . In addition. two new species are 
named hncin: G. cavia from Laguna Cuicocha, Provincia Im
babura, Ecuador, and G. psyclrrophila from the ridge east of Loja. 
Ecuador. Gastrotheca riobcn111Jae is highly variable; some popula
tions may represent distinct species. 

The Gastrotheca plumbea group seems to have been derived 
frum the Ca.st rotheca nwrsupiata group. and C. rioiJambae prob
ably is the most primitive member of the group. Speciation within 
the group evidently occurred through isolation of populations due 
to climatic fiuctuation durin~~; the Pleistocene. 

RESU~'fEN 

Las ranas marsupiaks del g(•nero Gastrotheca que habitan los 
Andes y valles intnandinos del Ecuador forman una unidad filo
gcnctica ( el g rupo Gastrotheca plu111hea ) quc es un grupo inter
media no entre e l grupo Gastrotheca marsrtpiata del sur v (;') grupo 
Gastrotheca argenteovirens del norte. El grupo Gastrotheca 
plumbea sc caracte.riza por tcncr una protubcrcncia supraorbital 
en los frontoparictalcs y promincucias cxtensas pcro no co-ossiflca
ci6n clc los hucsos que forman la cubicrta crnncal. Parccc que 
toclas las espccies del grupo ticncn renacuajos acuaticos. 

E l grupo Castrotheca plruniJea ticnc seis cspccics: G. lo;mw 
Parker, C. monticola Barbour and 'obk, G. p/u mbea ( Bouleng(•r). 
y G. riolJamlJae ( Fowler ). Aclem~ls dos especil"s nuevas son nomi
nadas aqnl: G. cavia de Ia Laguna Cuicocha. Provincia Tmbabura, 
Ecuador, y G. psychrophila de Ia cordille ra al estc de Loja, Ecua
dor. Gastrotheca riolwmhae cs muy variable: algunas poblacionc~ 
pucdcn rcprcsentar cspccics distintas. 

El grupo Gastrotheca plumhea parcce diri varse del grupo Gas
trotheca marsrtpiata. y probablemcntc G. riohambae cs Ia cspccie 
rmis primitivn de este grupn. La clifercnciaci6n en cl g rupo ocurrc 
('vidcntemente como resultado del a islamiento de poblaciones dc
b ido las fluctuacioncs climaticas durante cl Plcistoccno. 

SPECI~ !ENS EXA~ fl l\'ED 

Cn,rrolht' f'O ravia 

"We~lcru l·:cua d or," Bl\ 1:'\ 11 ISCiO.Cl.l (i. l 2-I-H.5. Irnhal>ura : lladenda San 
:\iL·ol a~. 2000 m, l' 111~ 1Z 92269, \.J2278-9, 92289-VS; llx rrra. 2300 m, 8~11'\IJ 
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( 898..1 .28.156; locality?); La~nma Cuicocha, 2890 m, KU 138216-20, 139136-
9, 139..!39 (tadpoles), 1394'-10 ( roung), 14309-1, 143537 ( tadpoles), 1-18530-
42, 148543-..( (skeletons), 148545-7 ( tadpoles), 1..(8548 ( young). 

Gastrothet.:a lojarw 

Lojo: Celica. 2130 m, 13~1!\TI 1931.11.3.3-1: Loja, 2150 m. 8,\l i\IT 1931. 
2.12.10-13. 1933.6.24.18-4-1. 1935.11.3.26-32, 19..(7.2.31.6-18. KU 120673-·~; 
2 km l\ Loja, 2100 m. Klf 1-128-16 ( tadpoles): 5 km 1\ Loja, 2150 m, 138235-
6, 138237 (skeleton); 2 km E Loja. 220 m. KU 120675; 9 km E Loja, 2660 
111, KU 121387 ( tadpok•s); 2 km S Loja, CAS 93898; :3 km W Loja, 2150 m. 
KU 138233; 5.5 km W Loja, 2330 m, KU 142603-8. 148549-51 ; 10 km W 
Loja, 2.500 m, KU 1382.3..(. 

Znnwm-Chinchipe: Zamora, JOOO m. 13~ IN II 1933.624 ...15 ( locality?). 
PEHO: Amazorws: Chaehapoya~ . 23 10 111. KU 138238-..(1; 24 km WSW 

Leimehamba, 3370 m, FS;-. t •17216 ( TO?). Cajamarca: Cajamarca, ,\lj P 20..(. 
Piura: Ayabaca. ~I]P 702 (2) . 

Ga.\/ rotlwca monlicola 

Azrtay: Cirbn, 2210-2500 m. KU 138HH-3. Loja: Sara~uro, 2500 111 , KU 
13H-104-9, 138410 (skeleton), 138769 (tadpo le~). l.Jl56.5, H2609-1 3, 1·128--17 
(tadpoles), l -185Ci3-8, J..(8Sfi9-70 (~kdttons ), 118571 ( tadpoles ) . 

PEHO: Cajamarca: Bella\ ista, 13:0.11\ II 19 17 .2.22 . ..(1 -8, lU-li .2.25.77-8: 
Querocotilla. MCZ .5328-20. Pium: lluaneahamha, Ai\ 12\ 1 l 7.5.'51, ~ I CZ .5290-
3, 5296-7, 5299-300 . . ; :302. 530~-1. 5:309. 5312-1.5, s:3n .. 5319. 5328-30, s~w 
2677, Ui\I~ IZ 557..(7. 

GaM rot fr ceo plrun (,co 

Azrul!f: ~ l olk-luro, 23.50 111, Z~IH 30057. Cardri: Alai. ncar Sau Cahrit·l, 
U~ l ~ IZ 83G55. Cotopaxi: Pilalo, 2320 111, Kll 1:32. 113-22, 1:321:2:3 (:.keleton ). 
1-12(;1--1. Pichi11dra: lntac. 1200 m. B~ 1 0: 1 1 L911.2.31.19. 

Ga.,/ rot I we a p.\!fC'h m 11h il a 

Loin: 10 km E Lnja, 2510 111. Kt ' 112855 ( tadpnl(•s) . ZotiiOm-Cftinchi/>C: 
1.3-15 ku1 E. Loja, KU 120/G0-2. 111.'58.5 ( ,~t'l,•ton ). 1 1158(1. 1·11595, 1-1263 1-
7. 

Ga.1/ mtfteca tinhamhae 

Pr(ll; ince Ur1knorcn: :\o specific locality, .\1:\11:\ UCi5, fi221-9 (8), 9S9.'i: 
Andes, BJ\l]';J--l, 58.7.2.5.21, .58.7.25.23, 58.7.2.5.25, 58.7.25.27-8. 58.7.25.31-3; 
Westcn1 Ecuador, B:O. I0: II 60Ji.lfi.l7, fi0.6.HU2i. . \ ;:,rtay: Bc,linn, A\12\ l I 
L3967; Cuenca, 25,10 m. CAS 85172. Kll 120676-723, 129197-8, S\11'" 2669-
75, USl\i\ 1 61757-60, l fSi\:0.1-JAP 23-15, 2:3-17-8, 2350; 6 km ;\ Cuenca. 
Ai\ !NH 7 L588-600; 9 km ~ Cuenca, C.\S '3.53.39-..JO, 9388-1-9-1; 18 km 0: 
Cuenca, CAS-SU 21851; -1 km E Cucnc<J. 25-10 m. KU 138587-61:3, 1:386~'2-:3 
(skeletons), 138773 ( tadpoles); S km S\V Cuenca. At-. li\ lt 71601-2: 8.8 ku1 
2\W Cuenca, 2620 m, Kl' l -11583-..J , 14159--1 ( tadpoles); 9 km S Cumbr. 
3300 m. KU 132536 ( taclpob ); 10 km S Cumbe, :3350 m. Kl1 1.12:392: 
28.6 km S Cumbe, 3190 111, KU 1--12853 ( tadpoles): 0.8 krn S Cutchil, 25.3.5 Ill. 

K J-11582; 2. 1 km S Cutchil, 2720 m. KU 1-11572; 3 .. 5 ~m S Cutchil. 2785 
m. KU L--11579-81; 8.5 km S Cutchil. H i 141577-8; Lago de Saro).(udw. 20 
km \ ·V Cuenca, CAS 9--1114; Laguna de Zurucuehu, 3200 m. 1\L' 121:388 ( tad
poles); 1\arihuina. ~ 1 :\ I U\ 06-283: Hio ~!atadr·ro, 8 ~m E. Cuen(·n. CAS-Sl' 
218--15-6: Hio ~latadcro. !:) km E Cuenca, Cr\S 91217 ( tadpoles ). 9421.8-22. 
CAS-SU 21817-8; Hio 1-latadrm. L2 kn1 E Curnca. Kl l 129779-96: Sinkay, 
2560 m, A~I N LI 17..J5L-7, .17-159-63. 17165-8, 17552, 175fi7. 13olir:ar: Gnar.w
da, 26·JO m, KU 132--103- 12, 13253 L ( tadpole> ). ] :325-10 ( young)~ 27.:3 km 




