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FRO"TISPIHT I I. Ldl side, lOp to hollom: Granular Poi,on-armw Frog (lklldrohtll'>'grmwliferu.!). Rincon de Osa . Costa
Rica: Yellow-banded Poison-arrow Frog (D. I<'U<"O",,'I<I.I)_ San Felix. ve nezuela: G reen Polson -a rrow Frog (/) lIurulll.,).

Camino de Yupe. Colo mbia. RighI side. lop to bottom: Amazonian Poison-arrow Frog (I). ,/uin'/I/,' ..iu/ll/ls). Utinga near
Bclcm. Brasil: Andean Poison-ar row Frog (D, "p i,w/",,,,,:I,,,). Sanla Rila. C'llmnbia: Yellnw. striped Poison-arrow Frog
(D. (rum·II / lIl). Mariq uita. Colombia. Not to scale.



A REVISIO:"O or TH E POISO :"O·AR RO W FROGS
OF THE GEN US D£\ 'DROBATES WAGI.[RI

By PHILIP A. SILVERSTON p l

ABSTR ACT Th" bones ~nd lhigh ~ nd jaw musel.,. of 14 of the 16 knu....n speei"s of f)""JmNI<'$.
15 of the 20 known .specic, of PhX" o!l<u<'5. and 12 "f Ihe more I h~n 40 kn",, 'n sf'<.'Cies or COIOMe/hu.,
were ...~~m i n~'<J . All 'pc <' ie, examined (ind uding C bomg..i. which h~, been reported I" bas'e ~ "r~n id "

lhigh muscle paucr m have a "dendroba lid" thigh mu,de p"llern (Ihe di,tal tendon of insertion of
the .,,,,,,il,·,,di,,,,."'" ntu",lc pier"", lhal of lhe X",dli" ",ajor mu,d e), Dcndrobauds also dilrer fr"nl r~ nid,

in lad ing lhe adduclor m"ndib,,!<m·., t>.tl"rm•.t -",p..,jidoli., (one of Ihe ja .... mus<: lcs). Only IWO ,pedes
of d"odroba'id . (D. hi'lrio",,,u,, and D, 1<'''''0",.-111» lad.: .n om,>sleroum, M'lSl spede' of d"ndrob~lid.

lack palaline ....>oes: of 'he 'peci"" eumined. onl~' 1....0 (C ol"lI t'lh".' pal",alu, and C. "i"ilali') ha\'e
pal. line bon"". M OSI .pecimen, of o.."drohult'J e~amincd h. ve ... me of Iheir s'eneb ••" fu<ocd . \l osl
specim"n>of Ih" olhe r t,,·o genera lad . u,·h fusiorL

The gC111lS D..1fdt-obr>1t'J consists of \6 species, includ ing 1"'0 ne'" sp«i"" from Ih" Ch"",o.on r"gion
of Colombia ID. ullubllt'y.-nsi5 and D. julg"''''''')' Sp«i"" of D.."JrobaIt" aTe p1a<.-cd inlO four groups'
( I) hwri _ ...." . p oup ( D, hiJlrio"i"".. D . In.nJ.,,..IU5): (2 ) """"I". group ID, ..IIOb....)'t''''i.. D jult,,,m ,,,..
D. """"1"<. D. opiJ/1tonI<'1U.t. D. '1"''''1''t'O.lItll",.. D. JI".,..""",.l.I) ; 0 ) p"... il<o group In. gro""lift'~

D. pulllil,o. D, Jf'<'CioJlfJ): ( 4 ) 1,,,n "" ",1 group (D. ....'UI.... D . ":,,,n.. D, t,ula(/t>ftblu.. D. li ll<:l<NIII"
D. I"'IU"UI"'.<). It is prof'O""'d Ihat lise ' p""'in (D. bu.ult'ri. D. ;" g<'ri. D. pa,.ul".. D. pic l"S. and 0
lri";""'IIJl be lran, ferred from o.."d,.,>hal<" 10 Ph. ·/I0h0l t'J.

lkndrobalids probably arose in Soulh ....mer;;"a ..fI"r Ihe b¢ginnin, "f &M''''O': ~nd "n lered Central
Am.:rica in Pliocene, o.."drof>a/t'5 pwh ahly invad.:d Cenlral Am.:r;';a in three ....as·C'. Th.: pr""",nl diSlribu
tion of lhe 10" land sf'C"iesof De" drobult" i. limiled principally b)' r;linfall ~nd ~"wcialed planl jormanon.•.
and i, <"Orrelaled ...·ilh H~ tTer\ PleiMo':en" in'e rglacial humid refuge, . Four spc<:ie.' of Ih"dr,,!>tlte5
probably arll'" in Central America and 12 in Sou,h Anl.:rk 'l The prinl'ipal compon"n l of the diet
"f Ve",l",bal'" is 'tnl,. n",,,ripli,,n,. c" lIc<' ling 1""·,lIi' i,,•. and r;lnge m~p. arc given for each ,pede'
of f)endm!>tll"' . l llu ' l r~ l i "n' depin l ~ specics. nine of lhem in 1"OI"r.

ISTROl>UCTIOS

T he poison -arro ...' fro gs [ Dendrobaridae j. totali ng
ove r 70 known spec ies (publications in pr ess brin g
the tc taI to 100 species). occur on ly in the Nccr rop
ics. from Nic aragua sou th to Peru. Bolivia. and
Brasil. Many species of poison-arrow frogs a re
fa mous for their brigh t colo ration. Am erind ian , ex
tract blowgun poison from some spec ies.

T he taxonomy of poison-arrow frogs. ar rhe fam i
lial and ge ne ric levels. ha' been and rem ains co n
fused an d controversial. Noble (1926). Starret t
(1%8). and Lvnch (1971) considered dendrobatids
closely rela led 10 dosiine leptodactylids. Griffilhs
(1959) placed dendrobatids in lh" fami ly Ra nidae.
Savage ( 1968) re place d them in tne fa m ily De ndro
bandae: he recognized th ree ge nera. D t'" drobu,t's

w agte r 1830 ( toorblcss. bright ly colored). Phy Jllll>ales

Bibmn ill Sagra 184 1 (toothe d. brigh tly co lored) . and
Colossethus Cope 1867a [ toothed. du lly co lo red ). In
this paper. I red efine the ge nu s D fll dm "'lI f .f and
d iscuss the 16 included species.

I a m gra leful to 1.M. Savage of the University
o f Sou the rn Ca lifornia fo r his aid an d advice. I also
th ank J .W. Wr ight. R.L. Bczy. H. Fried mann. C .
Swift . R. Luvcnberg. F. T ru xal. O . Mead. R.R.
Snelling. Nat ural History Mu seu m of Los Angeles
County; A. w et more. J.A Peters. W.R. Heyer. O,R .
Zug. R.O. Tuck. R. C rom bie. S. Campd en-Main .
Nation al Mu seum of Nat ural H isto ry: R.O. Zwei fe l.
c........ ~I ) e rs. America n M useum o f Na tural H isto ry :
C J . ~Il<·oy. Jr .• No Richmond . Carnegie Museum:
J .E. Bohlke. E.\'. Mal nate. Acade my of Natural

IEOrTOIlIU ('m",unn f(IIl TH IS1h:1J.1T1"
Ro bert L. Bu y
W. Ronald Heyer
Ro~ W. McDi.u mid
John W. Wrighl

' R"""areh A~wcja lc in Herpetology. Nalurai llislory Muse
um of Los Angeles Counly. Lo' Angeles. Califom ia 90007.

' This bulletin i. a .evi,,,d wrsion of my doctoral dissena lion
submitted 10 Ihe University o r Soulhern California
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Sciences. Philadelphia : E.E. wtntan», B. Shreve .
Museum of Ccmparanve Zoology. Harv ard Univer
~it,. ; C. F . Walk er.A.G. K luge . 1-" .11. Te£l. Universi ty
of \ ti ch igan : GS. \ 1)'('D. Stanford Univers ity: H.
Man: . R.F.ln2er. Field Museum of Natural Ho torv:
J .D. Lynch, u~ni,' ersi t)' of Nebraska: R.W. \IcDi;r
mid. w.C. Sher brook e. Universuv of South Flor ida :
W.E. D ue llman , S.R. Edw ard... J~T. Coll ins. Unive r
sit)' of Kansas: R.C. Stebbins. Universuy of Cahfo r
nia. Berke ley; A.E. Leviton . Ca liforn ia Academ y of
Scie nces : K. Adler. Universi ty of No tre Dame : J .T.
Kirasako. Unive rsity of Califo rnia. R ive rside: A.C.
Thoresen. Andrews University: AJl Bram e. Jr .. Me
C urdy Natu re Center, Altadena: A. Ga udin . Los
Angeles Pierce College: E. ~l. Perkins. W.E. Martin.
1'.11. Starre tt. S, Nafpaktitis. W.T. G 'Day. 1.1.. Mohr,
F.E. R ussell. University of Sou thern California; A.
Starrett . Californ ia State Unive rsity at Northridge :
J.P . Bogart, University o f Te xas. Austin : f .e Le h
mann V., M usco Dcpana mcntal De Hisloria Na tu
ral. Ca li; H. Trapido . V. Lee, J.1. Borr ero , L.S.
Esp inal T.. R , Di al V.• J .E. Ram os 1'., Unive rsidu d
del Vall e. Cali; S.~1. Franky V.. J . Hernandez c..
INDERES A. BOgOla; P.M. RUlz C . Univcrsida d
~acional de Co lombia, Bogota: Cl xtannkeue.
Universidad de l os Andes. Bogota: Rdo. Uno. :'\iee·
foro Man"a, Rdo. H no. Dani el. Instituto de La Salle.
Bogota: G , Tsalickis. Leneta : ~ . Borj a, Finca Los
Llanos : R. Gu arin ~L Universidad de :"lar ino,
Pasro: E. xtcsquera. Quihd 6 : J .M. Cei. Universidad
Nacion al de C uvo . Mendoza: O R. da Cu nha,
Museu Goeldi. B~lem; 1 W()o,l(J ill. F. Pinhe iro, F.
Ram os. Institute Evandro Chagas. Betem: H. Sick,
Museu Nucion al , Rio de Ja neiro; Indu stria e Co mer
cio ,10: Mmenos. Serra do Navio: W.e A. Boker
mann , Fundacso Pa rque Zoo jog ico de Sdo Paul o;
B. Ch oub ert . Centre National de I.. Recherche
Scienuflque. Par is: lnstitu t Pasteu r de la Guyanc
Francaise : Monsieur le Prefer de la Guyunc: M.S.
lloogmocd. Rij ksmuse um van Naruurlij ke Histone .
Lcidcn : J . G uibe. J . Lescure , M use um National
d'Histoire Naturelle. Pa ris: A.a.e Gr undiscn . E.N.
Arn old. British Museum (N at ural Histo ry). Lo ndo n:
G,F. de wiue. Jnsuun Roya l des Scien ces Na turelles
de Belgiq ue. Brussels; J. Eiseh. Na tu rhistcnsc hes
Museum . Vien na : B. Hudendick Natu rhi sto riska
Musecr. Ge tcborg: S,H. w assen. Go teborgs Etno
gra fiska Musee t: \Y. Hettmtch. Zoologische Sam m
lung deli Bayerischen Staates . Mu nicb: W.:" . Polder.
Alkmaar.

The figures a re by P. Bram e (Figs. 14. 20-22 ), E.
Templeto n ( 19. 23). M . Butler (18) , J. Clark ( 15), l.
Reynold s (17). and me (1. 13. 16, 24). The master
body o utl ine for F igures 11· 14 is by' J .T. Kirasakc.
I am gra tef ul to B. Shreve for don ating Figure 15_

a nd to 1 Nakanishi for his beautiful paint ings
(Frontispieces).

~ l y stud ies .....ere aided by a :"SF Summer Fello ..... •
shi p for G raduate Teac hing As~i st ants ( 1966) , by" a
:'\DEA Ti tle IV Feuo.....ship( 1966. 1969j . b~i Biorned
ical Sciences Support Gra nt FR -070 12-02 no. 5703
from the Natio nalInstit utes o f Hea hh to the Univer
sity of Southe rn Cal ifornia (1969 ), and by the Nat u
ral History Muse um of l os Angeles Co unty Foun
da tion ( 1971).

M ATERtALS ASD METHOl)S

All measurements are to the nearest one-half mil
limeter.

Tad pole stages arc those of Gesner ( 19flO).
Osteologica l specimens w'e re cle ared with glycer in

a nd two percent potassium hyd roxide and were
stained with alizarin red S

Patterns a nd subpancrns in the accounts of D.

hiSlrioniClH a nd D. quinqul'l'il/(Jlus a re for co nven
ience of descrip tion : they are not intended to re pre
sent taxa.

G ro uped und er the hea di ng "doubtfu l records"
are loca lities that a re sepa ra ted by a major geo
graphic ba rrier from all oth er collecti ng loca lities fo r
she species, o r tha i lie fa r ou tside she kno w n eleva 
tional range of the species. I have no t inclu ded these
dou btful reco rds on the range maps: I have included
them in the loca lity lists to bring the m to the atten
tio n of fu tu re collec tors . .....ho mav be able to venfv
the m. ••

In the spc caes ac'Counts, under the head ing "stom
ach con tents ." the museum number of a spec imen
of dcndroba tid is cited first. fo llowed by' the names
(an d numbers of ind ivid uals) of the inver tebr ate
taxa found in ils stomach .

In the synony mies. a per iod se pa ra tes the nam e
of a taxon from the names of all aut ho rs cscept the
taxon 's original author.

Museum ab breviations

Th e following ab brevia tions ind ica te the loc ation
of preserved spec ime ns:
:\\1:-.:11 American Museum of Natural lI i' lory. l"ew

York
Acadcm)' of Natural Sciences, I'hiladelphia
Britl,h \fuseum (Natural HISIO') ). Lo ndon
California Academy of S<.--ienl'c's. San Franci,·
00

Stanford Un;seN tvcollection. at CAS
Carne!-i e Museum: Pillsbu r!-h
Allan Hancock Foundation. Univervnv of
Southern Californ ia, Lo:s An!-ele-. (COl'ta
Rican bp.:d; tionsl
Field Museum of :"atur al H ;~IOI)' . Chicago
GU'I.l.\ 'O Or~ts V.lvlllXtion , al t,;S:-.l \ t
In. t ilUIOde La Salle. Bogol a
J'-Imes A, Peters ,co1lIXI;on, '-II liS '"" \ 1
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D~"' I> ROR"l l tl G ~,"' ~ I("

I or iginally intended to revise only the genu~ Dt.'I'I 
JrQOOI~s. but found it poorl y defined. To better de
line it 1 examined the thigh and ja w muscles and
the skeleto ns of 41 species of the three currently
recognized dendr obaud genera ( 14 of the 16 known
speo;ies of f)~nJrobal". 15 of the 20 know n speciell
of Ph)' flQ/I(lles, and 12 of the more than 40 known
species of CQlt>.fI~lhus), and I exami ned the externa l
characte ristics of mos t of the described species of
the family. From th ese analyses. I d rew two co nclu
sions. First. because of the existe nce of species inter
mediate in morphol ogy, one cannot ~eparale den
dro barid s into three d i ~c re te genera hy empl oying
only the mor phological cha racte ristic... used by pre·
viou s workers. Second, with the analysis of addition
al morphojogica l cha racteristics, there remai n some
( but fe"'er) species that canno t he assigne d unequiv
ocally to any of the three genera. Thus, a n~' rigidly'
app lied defin ition of more tha n one genus for den
drobatid frogs could rc-.ult in unnat uralt « polyphy
letic) groups . Despite thi, . 1 co ntin ue to recognize
the rhr ee curren tly accepted genera <IS cate gories of
convenience. lhat is, as taxonomic units conve nien t
to stud v. but not necessanlv nalu ral. The alternative
would plaee the over 70 dc.:cribed specie, of dcndro
bauds into a single unwie ldy genus. Below arc dcfi
muons of the three genera recognized.

J \lS

K.\l

KU

LAC:>.l

1.0
MCZ

MII NP
MPEO
MRH~

l"HMW
l"MO
R.\Il"U

T~.IC

UM :>'lZ

UPR
US~\t

WC AR

ZM A
ZSRS

Ja}' ~t. S4vage pri,-ate O!olro~ical collection.
"I CRE
Kra k",," M U><: l,Im. Jagcllonian Uniu:...ity.
Kr"k6w
vt usecm of :"ialura l Il l'lury. Unive...;" of
K an",•. La", rcn ~'O:

:-.'alural lii ' lo ry Mu,eum of l os Angele.
County. lo.o An geles
Je a n Lcw urc r rivill<: ~'(>l1eclion . " aris
Museum or Com parunvc Zoology. Harv ard
Unive rsity. Cambridge
Museum National d'Histoire Narurellc . l' ;lris
Muwu Paraen, ,,,Emilio Gocld i. Rclem
lnstilu! Ro\'a l d<:'i Sci..n,"cs Nal urellcs de Hel.
giquc . Bru':-':I,
Natumi,t"ri"",hc, Mu.c um. Vienna
l"aturfli' k' riska \lu..:c!. Gotebo'g
Rijh mll'C'um van l\;alUurlijkc Histonc. Lei
den
Soci<'dad de Ci<'n.;;as :-.ralUra~ La Salle.
C"raca.
Uni,-eN;t" of Tuas. AU'lin
MUloCumof7-OOl,,&,v. UOi' Cn.;l)' of M iehigan.
A nn Arbo r
Uni,-crsily of Pu~ rl" Riro. :>.layagUCl
Nalional Mu..:um of Satura l Hstory. Wa, h
ingEo"
w,c.A. &,kcrmann private COlleclion. S"o
Paul"
Zoologisch \lu,cum. Aruvterdam
Zo"l"gj~hc Sammlung dc~ Ra}cri...:hcn
S1aalc~. Munich

Generic defi nition,s

Dejinition Q! Colo.flelhus.- Mu iIJary and premax
illa ry leeth present: d ish of second. third . and
fourth fingers relatively small (f ig. I): first linger
shor ter than. equal to. o r longer tha n second; toe
webbin g present or absent: in life. skin of dorsum
usua lly dully colored ; palatine bones prese nt o r ab 
se nt: orncstcmum prese nt: ver tebrae not fused: tad 
poles with oral disk latera lly indented. number of
de nudes usually not reduced, and an us dextral.

Dejminon 1I! '·")'/lohtllt"s.~ Maxilla ry and premax
illary teeth present or abse nt; di,h orsecond. third.
and fourth fingers rela tively sma ll (F ig. I) : first
finger equa l to or longer than second; toe webbing
present or absem: in life. skin of dorsum partly or
entirely bngjuly colored; pa latine hones absent;
omoste mum present: verte brae usua lly not fused:
tadpoles with ora l disk laterally indented. number
of den tides not red uced. and a nus dextra l.

DeJinilhm o! DenJrohtllt".f. - Maxilia ry and premax·
iIIary teeth absent; dish or second. third, and
fourth fingers relatively large (fig. I ): first linger
shorte r than second : tor webb ing absent: in life. skin
of dorsum par tly or entirely brightly colored: pala
tine bone s absent ; omostcmum present o r absent :
some of vertebrae often fused : tadpoles with oral
disk latera" )' inde nted or not. num ber of de r uicles
reduced or not . and anus median or dext ral.
Prob/~m.l in deftn inK JenJroOOliJ g~nero.-Some

species of dend ro ba tid s are su ffici en t l~' diffe rent to
warrant main tenance of more than one dendroband
genus (e . g.• C"IO.l"I~lhus palmatns is scmiaquauc and
ha-s teeth. palat ine bones, ex tensive toe webbing . and
du ll do rsa l ccloranon : Dendrobates /inClQriUI is ter 
resuial. la( h teeth. palatine bones. and toe webbing.
and has bright dorsa l colonnion j. Unfortunately. the
existen ce of in ter mediate species impedes idc nufica
uon of discrete evolut iona ry lineages. Examples of
inte rmedia te species are lrcndrohates pictus (some
specimens of this species have nume rou s teeth . other
spec imens have only a few teeth . and most speci
mens lad teeth ]. Phy llo/l(lles !emorali.t (th i, species
ha s brigh t stripes . but also has ba,ally webbed toe sj.
a new species I am curren tly describing (the vent ral
patlern and ector of this species resemble those of
D('" drooole.I r ictus. but the dorsal and lateral pauern
and colo r resemble those of man;. specic, of Colo
l /e/h,n; the spec ies has tee th and basally webbed
roes j. and an undescribed species of ColQSlethus(th i,
species has extensive toe webbing . but lacks palatine
bones).

The current disnn crion between members of Phy /'
toba tes and CollI.flellm.t is based on ly on colo r (.... hich
presumably coincid es with presenl;e or absence of
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skin to xins). Using co lor as a sole generic crite rion
is unwise , because some no mina l spec ies of Colo
stethns (c.g., C. pal malllS) have bright ventral colo r
ation. Using presence or absence of palatine bones
as a criterion might be better. but this woul d place
most no minal species of Cotosnnhus wit h r hytto 
hales,

I am conce rned here more with the relationship
of Phyttobases to Dcndrobates than with that of Phy t
lobates 10 Cotossnmo. Using presence or absence of
maxillary and premaxillary teeth as a generic criteri
on does not separale the brightly colored poison
arrow frogs into two nat ural groups (Phyflohates and
Dendrobatc si, because this characteristic varies int ra
specifically in at least one species. I have , therefore.
used this characteristic o nly in co nju nction with
finger dis k size a nd finger lengt h. T he distinction
be twee n Phyllobates and Drndrobates can he made
more consistent. and the resulting units more natu
ra l, by shifting five brightly colored species currently
considered Dendrobates 10 the genus Phvllobates
Three of these species. Dendrobates bassleri Mclin
1941. D, ingeri Cochran and Goin 1970, and D. par 
vulus Bo ulen ger 1882a . have teeth. small finger disks.
and the first finger longer than the second . T he (on
cu rrcnce of these churnc tcrisucs uneq uivocally as
signs these species 10 the genus Phyllobates. as de 
fined above. Afte r shifting these three too thed spe·
d es 10 Phyllobates. the re remain two nominal species
of Dendrobates, D. pectus ( Bibmn in Tschu d i 1838)
and D. triviuatus (Spix (824). that rese mble Phyllo 
hart'S in cert ain respects . In both of these species.
the finger d isks arc relatively small. and the first
finger is equal to (in ma ny specimens of D. piC/li S)

o r longer than the second finger . All specimens of
D. trlvitunus and most specimens of D, pictus lack
teeth. I propose tha t these two species also be trans
ferred to the genus Phy !Joha/e,1 for the following
reasons: (1) In all toothed species of brightly colored
po ison-arrow frogs (Phy!JohmeI) . the disks of the
second. third. and fourth fingers arc rcla tivelv small
(less than 1.5 times the width¥ofthe fingers); ';hereas
in all toot hless species presently allocated to Dendro
bates. except D. pielll,I' and D. triviuarus. the disks
of th e second. third. and fourth finge rs arc relatively
large (usually two o r mo re rimes the width of the
fingers) . (2) In ,111 toothed species of brightl y colored
poison-arrow frogs (Phy/!ubmes), the first finger is
equal to o r longer than the second; whereas in all
toot hless species p resently allocated 10 Dendro hates;
except D. pictus and D. trtvinarus. the first finger
is shorter than the second. (3) Although most sped
mens of D. piaus lad teeth , some specimens of th is
species from Bo livia and Peru have tee th; thus the
tooth characteristic docs not place D. ptcsus u nequiv
ocally in the gen us Dendrobates. (4 ) J .P. Bogart (per-

sonat com munication) concluded that D. pictus and
[). trivittatus are chromosomally more simi lar 10 the
toot hed dend ro baud s than to the toot hless dend ro
burids.

Unfortunately. transfer of D. trivuuuus to Phylto
hales causes a nomenclatural pro blem. According to
W. Peters ( 1873). who saw Spix's type spec imens,
wh ich were des troyed in World War II (U . Gruber,
pe rsonal co mmunication). /(rla nigerrima Spill , de
signated by Fuxinger (1843) as the type species of
Dendrobatc s, is conspecific with D. trtvntatus
( = /ly fa trivittata Spix). Strict applicat ion of the
rules of zoologica l nomencla ture wo uld result in
using the generic na me Dendrobates for the species
now referred to Phyllobatcs; a new ge neric name
would he required for the species now referred to
Dendrobates. To obviate this problem . I requested
(Silvers tone 1971b) the International Com m ission
on Z oological Nomenclature 10 usc its plenary
powers to cbunge the type-species designation for
the genus Dendrobates from Hyta nigerrima Spix to
the third species included in Wagler's ([ 830) origi nal
concep t of Dendrobates; Catamita tinctorius Schnei
der. T he name D. tinctorius has been appl ied in the
lite rature to several species: in this pa per,l designate
a neotypc to object ively fix the name.

In my opi nion, the definition o f Dendrohotes em
ployed in this pa per ma kes this genus more natural.
Belle r defini tion of dendrobatid gen era must await
the gathering o f additional data b)' other workers.
[ hope this revision will be a usefu l starting point
for these workers.

ANA10S1Y

T his section summarizes the results of an anutomi
cal study o f 4 1 species of dcnd roburid frogs : further
details and a list o f specimens exa mined arc in my
dissertation (S ilverstone 197Ia).

Dend roh atid frogs differ externally fro m all oth er
New World frogs in the follow ing triple combination
o f cha racteristics: paired dorsolateral raised areas
(ca lled "scutcs" in the litera ture ) occur on the skin
of the d igital disks ( Fig. I), vomerine teeth arc a b
sent. and the tarsal fold usuall y exte nds less than
the full length of the tarsus.

Variation in the sur face color of the mu scles of
de ndrobutid frogs forms a conti nuum. with the spe 
des of the genus Colo ,I"lellms at the ligtu-colorcd
extreme of th e co ntinuum and most species of Den 
drobatcs at the dark-colored extreme.

All dcndrobauds examined {includin g C. trinnatis.
co ntrary to Dunla p [1960 ]) have a gracilis minor

muscle. Unli ke ranids. a ll (including C. hocaeci, con
tra ry to Griffit hs [1959J. who said tha t C. bomgei
has a ranid thigh muscle pattern) have the d istal
tendon of the semitendinosus muscle piercing that
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D. /(.'/I(O/I1('/l/s. D. nnaorius. D. truncatus. and som e
specim ens o f D. histrionicus and D. pu milia. the do r
sal surfaces o f the fro ntopanctals and nasals are
sculptur ed ( Fig, 4).

Fooo

R.R. Snell ing ( LAC \ l) identified the stom ach
comems of 25 specimens of 12 spec ies o f Dendro
bates (see Table 2 a nd the spec ies accou nts] . MO'>t
o f the 2075 food items are sm all invertebrates tha t

" IOURE I. [}i,h of Ihird linger of dendroba ud frogs. donal
~'p«t. , oo"'ing family , haraeleri,lie of paired ..S<:UIC>..··

generit.' dilt·eren.:e I'oel.. ccn small dish of I' Jry llohal f'r and
CoIo.. n Jrusand targe di,'" of /N"drol><Jle•• and >-C' \ual di
morphi,m in fin ~er dr.k siTe ooxurring in 'ome sperin of
/N"JrohQl('S. (AI ne"dmhtJl.-. nncl,,"II' ( U C \ l 439271
neotype. rem~Ic , 49 mm UlOUI-\ enlle nglh: ( B) D , 1;«1"";11'
(LAC\! 439 14). male. 43 mm: (e) PIII Hobutn ~
( US!'<i \ t 137366]. male. 37 mm: tD) ColOJI~IIt"s lokmrunrot
(CRE 71~l. male. Linn equal one millimeler Line al B
i" scale for A·C: hne al D " ..,ale for D oni)'.

ocBA

of the grad /is m ajor muscl e. All have a Jt prtSWr
nrmldibulat m uscle formula of DFSQ.tAT (fo rmula
after Srarren [ 1968]). Unli ke ra nids. all dendrobatids
examin ed have a jaw addu clOr mu scle fo rm ula o f
~ ( i.e .. the aJJut;fur nrandibu laris txttrnus sUI""Jid ali.f
mu scle is absen t).

Verte bra l fusion is abse nt in the 17 speci me ns of
Coloste thus exa mined. present in only' two of the 29
specimens o f Ph y ll obalt"," examined. and presen t in
21\of the 46 spe cimens of Ih 'l1drobtU"$ examined (in
DI"IJroM/eS, presence a nd exte nt of verte bra l fusion
vary intraspecifieally: see Table I). T he app arent
abse nce o f vertebral fusion in four species of Den 
drobat rs may be an artifact of small sam ple size.

The pecto ral gird le is al....ays nrmistem al. D, hi.•
/r;on;CU.f and D. teucometas lack an omos temum : all
othe r den drobarids examin ed have an omosternum
{Fig . 2).

Var iat ion in the dendrobatid hyoid appar atus is
minor (Fig . 3).

Mos t va riation in sha pe and size of sk ull bon es
is in rras pec uic. Pala tine bones arc abse nt in all den 
d robands examined excep t C. palmatus and C. trini 
tatis. In the ad ult spe cimen s examined. the orbito
sphenoid regio n is usua lly completely osvifled in
Dendrobatcs. com pletel y ossi ticd in ha lf the speci 
mens of /'Il}·{{obil/ f:'$ and partially ossified in the res t.
and usuall y' unovsificd o r pa nially ossified in OJ/,, 
Sltl lull. In ad ult speci me ns of Phy llornl/l's and (""/ ,, .
Sft'l h u.{. pre sence and degree of orbitos phenoid l IS._

sification vary im raspe cincally. In D. tinctorius and
so me vpecimens of D. auratus and D. histriomcu a,

the Iromop ariet als. nasals, and sphe ne thmoid are
fused together ( Fig. 4 ). In D. auratus. D az ureus.

2+3 "oJ X+'J 1+ 2+ 3 :md M+92 + J1+ 2n" fu, i" n

T.~Blf I

Vertebral fu, ion in 14,,,,,....,ie-- of /)en d",",,, .-...
-------

I). "'''''''','
n.<f:I"t"UI
D. julgonlU,'
D . goJ,Kla l/O/uI

D. K.o" "lif.-ffl.<
D, hiuri,,,,ku.
D. le ,.....hu

D. m "',,.
D. "/,,"hon,,,hu
D' I'".."lio
I) . '1u'''qUtyiIlOIU.

D. 'p«kM'"
D. lmet''''II.'
D, lrunro'",

II
I
I
I
I

II
2

I

•,
I

" " "
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fl(,;1I112 !'«k>r,,1 gird1", or d"nJroNti.,! fror- ,~ntral a<.pect (AI P"" I/oIIo,,~ .iIlQIU~ O MS (682 ): I BI ~"JFObuln

A'wrloofic'lu( LACM60985): (e) O. ,itt<"I"';'''llA('\ 14) 92J ). Cl.: cbvick: co :ror~; F.P: cp,-tc rnum: OM: """"l,,mum:
ST ; ' t"m um pro!,",' ; X: ~iph;"l...mum , Somcncbture 3f", . f ...:l. .... (1889). Slirrhn~ ind ie"", Qrtila~...erucal linn ,nd ical<:
c"kifinl <;a ", la~. . ..hi." indintC'lo b"n". M"')' ",,,nlln! indica"", 0p"nin! Of forame n. tinn ~ual on" mIllimeter

in habi t line r o n the for es t floor. Smallterresmal anb
an: the principal pre)'. Of 1067 ants in ,he stoma chs.
o nly four are ar boreal. The predominance of anls
agrees wuh Noble 's (19 18) report on the stomach
co nte nts of Nicaraguan D. Ullffl/U.f an d D. pumi lia,

l l H H IS W RY, H ABITs.. H ABIU T.

"' :-;0 A~"FMAT](" COI.O R.' T1ClS

Frogs of the genus Dendrobates ha\\~ aggr"", iH~

in traspecitic behavior {probably territorial defe nse).

.~lnl1l;l Ch e" nlenl, or 25 sJ"'cimc", or 12 ,pc eie. "I' O,·,,,fr o"iJl ,,S. Column A pe,,'enl age " I' hllalnumber "I' prey inJi,·iJu;ll, .
Columll ll : pen:cnl;lgc of total num bcr or ' lom",·h,. R. Snelling id"nl ilicJ the slnm'Kh '-'\lllent,

--- - - -
r ooJ Ca tcgory

Ant>
\1 ,les
Springl.i l~

r "rm lln
eceucs
lnsc.:IJ.ar..-ae
Aph id, a nd true !>up
Wa, 1'"
Tltr i!",
CentipcJ""

:\ ('~,l

--- - --
51.4
26.7
' .7

"2.'
26 '
0.2
02
01
0. 1

B ('l)

100.0
~,O

'.0
20,0
", 0
200
.0
'.0
'.0
eo

' lnd udn moth un',"" 1.4. beetle lon ',"" 1.0. Ill' 1.an'ae O.2
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wa ter in bro meliad lea r axits and in holes in fallen
logs. as tadpole deposi tion sites (Savage 1968; also
museum records and my field observations). The
tadpoles complete their development in the water.

Clutch size is relatively small in Dendrobult S (tw o
to 16: Oeser 1932; oerner 1953; Cru mp 1972; Sil
vers ton e 1973). Females (a t least in D . auralUs) ovi

posi t mo re than once during the breeding season.
For example. twocapti\'e female D . aliralUS laid egg~

21 limes be tween 5 Ju ne and 21 November 1933
(Senff! 1936). The clu tch size was seven to 12. If

A

FlmJRIO 3. (A) Hyoid appara tus and lar)' IlX"rD,'m/mbale.•
hi"lrionicu,1 O MS 1663). venlral a,peel. AL: al"ry pwcc"
"fhyoid plale ; AN: anterior process of'h yale: AR: ;lryh,m'id
cartilage: 1'( ' R: ",,,'phageal process ,,(.·,i....,i<.l canil ..ge: H
hyale: HI' : hyoid r ial"': Il S: lIyoglo...,,1sinus: \ I('R : mus
cular 1"n1<:..."'" o f cri<.-oid cartilage: Pl P:.poseerotateratpro.:
ess or hyoid plate : P:\IP: posteromctlla l pro<:~ of hyoid
pIaIe. Nomenclature ancr Trc.... avas ( 19) 3), Supplm g IA
,hea l.'" ca .t ilage. ,",'hi1e indic all:" bon e, heavy mottli ng in
dicaln openin!! or foramen. ( 8) Outline or right side of
h)'<>;<1 apl"'ralus o f D. n",rot1lu (LAC M 439231. venlr al
"-' p«l. shu...;n! c l f\ilMion of alaI) ' rroo.~.. an<l its fusion
.. ilh J""'t~folat~ ral pr\X"""~. Lines C(ju..l o ne milhm eter ,

co mplex courtship behavior . and parental ca re
(Senlfl 1936; Dunn 1941; Duel1man 1966; Good·
man 1971: Cru mp 1972: Bunne ll 1973: Silve rstone
1<,173). At least some species (and probably all spe ·
cies) of Dendrobates lack amplexus (Senfft 1936 ;
Crump 1972; W.N. Polder. pe l"'oonal com
munication) . The female lays eggs on the gro und
or on vegeuuion. The male pa rent (or perhaps both
parents: sec Mud rack [19691 on a , pccies of Colo·
'1<'IIIlI.,') guards the eggs: when the tad poles hatch.
they wriggle onto the bac k of a pa rent. who carr ies
them 10 water and releases them the rein (Senfft
1936). The p:trenl does nol car ry the en tire hrood
in one nip : it carries from one to three tadpole s
at a time (Senfft 1936; also collectors' re por ts and
museum records cited in the speci es accounts}. T he
ca rrier is usually reported to be male . blll at least
in 'lome species. females do carry tad poles (Dendro
hull'S azu rrus: Hoogmoed 1972; D. pllmilio; Kitasa
ko 1967;also in othe rdendrobatids: Cotostethus spe·
cies: Mudrad. 1969; C. talamancoe: e RE 901: Phvt
fofJult! new speci es: MCZ 24443: p, /t",o,a';s;
Hoogmoc d field number 389 at R ~INH . and KU
111515). Tadpolc-carryjng adults of the genus Den
droh<UtS use small, still bodieso f water. such as the

Ft GUU 4. Skull of Dt,.Jrohalrfll tl< lor;us (L AC \ l 4l92l ).
sno-..';nj; ....ulptu ring a nd fu.x:.n o f dorsal hona . (A) do,.....1
aspect: ( D) ,'en lra] a' pco;l. Stipp ling in<JicalC' ul1ib!e.
",'hile in<Jical"" bone. hea ry mOltling indicate'Sope ning or
fora men . Line C(jual. on e millimele r.
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one assu mes an average clutc h size o f to and an
equal number of Iayings (abo ut 10) by each female ,
then the total number of eggs laid by each female
Juring the bree di ng season was about 100. fa r fewer
than the thousa nds of eggs produced per fem ale in
man y water-ovipositing anurans (Wright and Wr ight
1949). Largely because of parental care . the off
spring o f Dendrohctes must have a higher survival
rate than that of the offspring of water-o viposiring
anurans.

The species of Denarobates are diurnal. T heir diet
indicate, rhar rhcy usuall y remain on the forest floor,
alt hough the)' can climb to over 12 meters (Dunn
1941). They rarely enter flowing water. bu t some
times enter and sit in small. still bodies of water
(e.g.. a wild specimen of D. auratus sat for seve ra l
minutes in a water-filled pan at ou r I:amp on the
Ca mino de Yupe. Colo mbia).

The species of Dend robates occur from Nicaragua
to Brasil. prima rily in wet lowland tropical forest .
but two species occur in wet subtropica l fores t at
highe r elevations; elevatio n range is sea level to at
least 2200 m (Figs. 5-9) .

Amerind ians extract blowgun poison Irom at least
three species of dc nd ro batid s tDendrobates (IIImIUS,

P hvtlobates aumlal'lIili. and P. him/or). The power 
ful skin toxins of the brightly colored species of poi
son-arrow frogs are lethal whe n injected expert
mentally into bird, and mammals (Tokuyama. Daly
a nd Witko p 1969), but the frogs luck a del ivery sys
tem. T he unple asa nt tas te of the unpuritled skin
toxins . combined with the color vision {Walls 1942)
and learning a bilities ( Brower (958) of diu rnal birds .
suggest that the bright coloration of poison -arrow
frogs has an apo sematic function.

Dendrotnues Wagler 1830

1788 lIylu (par tl. Laccpede: 566 -56 7.
1799 Calumi/a (part). Schneider: 175.
1802 RwIU (part). Shaw: 135
1803 Hyla (part}. Daudin: 25-2b.
1826 flyloplesio (pan ). Boie in Schlegel:'239
1830 f)l'ltdrOOOles Wagler: 202 . No type-speciesde,ign"led

Included _' pl.",ie, : Jlyl" nig,'rrim", /1)'10 Irid/WIII, c,, ·
lamitu linClori/ls.

1841. fJetJdrof"'/es (part), Dumcril and Hib", n: 649-656
IX43 /),mJroooles. Filzinger: 32. Dc.,ignalcd 1~1'1t1 ni}:errin",

as type-species.
IX82a, l)cnJml~l/es(parl) . Boulcngcr: 142-146
1% 8. D,'mlmll{//" s, Savage; 759- 763

Diagllosi.l '.- Ihm/roha/(!.I' differs from Phyllohul('s

in having the first tinger sho rter than the second
and in having relat ively large finger d isks: the d isks
of the second, third , and fou rth fingers are usua lly
a' least twice the wid th of the fingers. (I n Phyltohatcs.
the first finger is lo nger than, o r rarely eq ual to.

the second; the disks of the second, third . and fourth
finge rs a re usually no wider than 1.5 times the width
of the fingers.) Dendrobatr s differs fro m Colostethus
in having relatively large finger disks . bright color
at ion in life. a nd skin toxin s.

f)e,n-rip l ion .- The snout-vent length of adults is 12
to 50 mm ( Fig. 10 and Table J); in most species.
fema les ave rage longer than males. The skin is
smooth or granular. Teeth are absent. Adu lt males
have vocal slits; females lack vocal slits . T he tip of
the snout is truncate to slightl y rounded in dorsal
aspect . The interorbital distance is wider than the
up per eyelid. The diameter o f the eye is greater than
the distance from the eye to the nostril. The pos
rerodorsnt por tion of the tympanum is concealed.
Each digi lal disk hears on its dorsal surface a pair
of raised "scutcs" separated by a med ian groove
(F ig, 1). The disks of the secon d. th ird. and fourth
fingers arc larger than those of Phylfotmles and Co
tostethus (Fig , I ); in some species. these disks
average wide r in males than in females. T he first
finger is shorter than the second (except in some
specimens of D . ITU/1('u I US, in which the first finge r
is eq ual in length to the seco nd ). T he linge rs lack
fringes an d web bing. A subarticular tubercle occurs
o n the ventra l surface of each d igita l joint. An ob
long inner a nd roun d outer tubercle occu r on bot h
the metaca rp us and metatarsus. A tarsal fold is
present ; it doe s not extend the full length of th e
tarsus. A ta rsal tubercle (at the proxima l end of the
tarsal fold) is present or absent. T he toes lack fringes
and we bbing.

Sexual d ichromatism usually is a bsent. In life, the
iris is blac k (or rarely da rk brown) and is neve r
ret iculated. Bright colors (r ed , ora ng..:,yellow. green.
bl ue. and inte rmediate shades) cover the entire body
or OCCur as SpOls. ba nds. stri pes , marbling. o r reticu
lation, usually on a black or brown grou nd color
(Figs. 11- 15). ln preservative, the bright colors be
come white . gray . brown, or black , and the color
pattern may become indistinguishable from the
ground colo r.

The sur faces of the muscles usually arc dens ely
flecked with dark pigment. Palatine bones are ab
sent. The orbitosphenoid regio n is comple tely ossi
fied. T he omosternum is present or absent. In man y
specim ens. some of the vertebrae are fused .

Tadpo le measurements are in Table 4. T he tad 
pole s have o ne or two rows o f oral papillae. which
bord er the entire pos terior lip (except in D. opistho
me/as), bUI bo rde r only the late ral portions of the
a nterior lip. The tad po les have the ora l d isk laterally
indented or not. a wide median brea k in the seco nd
anterior denticle row, a nd a de nticle fo rmul a of L{J,
som etimes red uced to ¥ or fewer. T he anus of the
tadpo les is median or dextra l.
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Ne w combi na tions , new synonyms, and species oj
uncertain status>- Table 5 sho ws all names prop osed
for or referred to the genus Drndrobates . Twenty
three of these names are new combinations or new
synony ms: Dendrobates bassle ri, D. bracca tus. Phyt
totxneschocoensis. D. eucnemis, D. [a ntasticus, Hyta 
plesia j/avopiCla, D. hohneli. D. inge ri, D. lahialis.
D. taterotts. D, mach adoi, D. mimI/US ventrimucuta
llIS, lIyla nifterrimo, D. pa raensis. D, pareu tus. lIyla
plesio pict a, D. pictus guayallt'nJis, D. rel iculu/lJs, D.
rerravauuus. D. uncrorius coaeaui. D. nnctorius
ignous. D. tinctorius wiuei. and lly la trivittata.

Above, I stat ed my reasons for transferring D.
basslerl. D. ingeri. D, pa reulus. D. piCIIIJ (described
as lIylaplesia pi cto. and including D. hr(l("calus, D.
eucnrmis, Hylap lesia ftavoptcta. D. hahneti. and D.
pictus guayanensisv. and D. triviuatus (described as
lIylu trivtnata, and including D. /(>lradll<llUS and
perhaps lJy fa nigerrimaJ to the gen us Phy !!ob(l/es.
I have examined the type specimens of D. hassleri.
D, braccatus. D, eucnemis, o, hahnek; D, ingeri. D.
parvutus. and Hy taplcsia piau. Because of the color
patterns reported in their original de scriptions and
posse ssed by their types, 1 consider D. bruccatus. D.
eucnernis, lly laplesia jkrvopicta. D. habneti, and D,
ptctus guayanensis synonyms o f D. piclus. Boker
mann ( 1966) considered D. reiravtnatus a synonym
of D. trivutatus. I have not seen the types of D
tetraviuarus; I accept Bokermann's op inion. which
agrees with my interpretation of the or iginal descrip
tion of D. Ielruvil/a/U,l, W. Peters ( 1873) considered
flyla nigerrima a syn<.\O)'m of D. trtvtnatus. 1 have
not seen the types of ll)' ftJ nigernma. which were
des troyed in World War II ; I provisionally accept
Peters' opinion. Thus the follo wing new combina
tions are for med (without making judgrnents on sub
specific status of the synonyms): Phyllo hllfes bassten.
P. ingeri, P, parvutus. P. pictus. and P, trivinatus.

I have examined the type specimens of D. [amas
ticus. D. galaclOnO/ll.l, D. minutus vemrimacutatus.
D. paraensis. D. ouinqueviuutus, D. ,,-,Iim/IIIII.", D
tinctori us igll",II.I', and D. tincrorius lI"illd Because of
the color pallerns reported in their original descrip
tions . 1cons ider D. uncsorius cocteaui and D. I. "'illei
syno nyms of D. histrionicus. and D. machadoi a syn
onym of D. tinctorius. Some specimens (not type
material) have color pallerns inte rmediate betwe en
that of the holor ypc of D. quinquevunuus and those
of the types of D. [antasticus. D. mimlltJs vensrimacu
fill us. D, rencutano. and D. tinctorius igl/ell"; there
fore . I conside r the latter four names syno nyms of
D. quinquevinatus. The types of D, pllnlel/,lis and D
gall/c/Ol/olliS have similar color pa llerns and we ll
developed tarsal tubercles: therefore, 1 consider D.
paracnsis a "ynonym of D. XIi/ac/rHlolul,

Dcnd robates la/NIiNJ Guichenot 1848 is a >yno-
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OI'INIO:s! ON STATUS

/kndro"'-ae., " 1",hlfc )"",.,I,,
D,-"dm/",'esn"rtl"',;
nOl Dmdmhul",' ; 'lalu, unce rtain
D"ndro/"II<'s a"fI"".'
I'h "l/o/"lIe,' ",,,ol'''-' ,,i,,
D~"""'/"IIl'S murell.'
I'h l'/I""'-II<,s"'-' .,·s!eri
.\1:",1<'1/<1 bn,i/~o

Phy/lo"'-lle., r;"/ll·'
I'h "/I"hn l,'spi{'/f1.,
I'h)-/lolullt's hl<'ol" r
M""I<'i/" hel.<ile"
1'1'.1'",,,,,,,...,)'1,,,,,.,
D"'"d,,,"'-"e.' '1"in'l" el'illal<l.,
pl"'II"lull~sl'l<'l".'

Dent/rolu" .." flt/gurilU.'·
Dent/rulu"'" K" llIc"", ,,' "''
{k",I","'''e·' ru",ili"
D,'"dm/"," ''''Xf<I""/ij",,,s
l'I'yll""'''e.' )'icl"-'
Demkol"",.,-hl."'i"" ieu"
Oend","'",.,- hi'''i''''i''''",
De"d""",,,''''' h;l/rf,," fcu.,
{>em/mhale."r"'''ilio
1'hl-II"h ,,'e.' i"geri
Ph'ry""m em., hiju.,·cloIU""
PII)'lIoool",· ?; 'I"W, un,;..n ain
f.''')'-'' 'I'I", ., I"e"i<ll".'
Dmdrol"",.,. afl"'IU,<
/) ..",I","'-" e.' leu"omt'llis
f'h)'l/oool<>,lugul"i'
lk"d",luue"'i",.,,,r;u,,
M",udl" """"'K",'~arien.'i'
De"d",hnl".' ", IIIUlU,'
De"d",/"'I".' quinq "e,'ill""'''
f'hyl/"hnw. IrMI/lIlfI.' ?
Delllherod""I,'I".' "ixrl ve"'ri.,
De"d","'-",',,; 'SI" ll IS uneenain
D,-,ul","'''"" "ri",r,"md".,
D~n""''''''''' "II""'IO'WIU.<
Ph r/l" ",-ue.<I'"fl 'lI/",'
Emendalion of D.f"nl<wi~u"
I'hyllo"'lIt'J pic/U.,
l'1Jyllf!"'''~s I'l<'lu,
D,.."I",h"'e·'r"",i/io
O,'",lmhale,"'1"f"'1"e villam"
('o "m", I",.' r",wide"
/)e"d",h"'e,, '1"in q[l" ,'ill(l/u.,
D"lld",Iu"c" mi""",.,
De"'k"hlll..·.' "I"'cio"" s
D,',,,I,,,Iu'le.' ,'IHuII/ark i
C%.ll elh" ., "''';""mc" e
"" rll"""le" Ir;,'illll"'.'
D",,,Ir,,!><JI,,'",lincl,,r;/I.,
Emendali"" of D, I, "(I{ 'I~,,,,I

D~nd",hnle.' hi."ri",,; cll.'
lk " d"''''Jle.' lill"'"rlu. "
De"dro"'-""",/"i" ,!"" .'III"'US
I'h)'I/"hnle,' ,'ill"'If .'
D,'ndr,,"' lIes Ioi ,'lri"" ;"1I.'
!'.mendalion of D, li'", I"" '/I.'
I'h l'l/"f~u,>.'lrf.il/llIfl ,'

f);"d"''''-lIes,,''''JI''' ?
1lt'"d"''''-lIc.' IrU''''''''' .'
Emcndalion of D. (' l"' X"'I"''''
D,·",f","'ue·<rumilio

new 'pe",e,
Werner 190 1
Wied 1821
G irard IS55
Boulenger 1913
Hoogrnocd 1969
Md in 1941
Grandidier 1872
Filzinger in Steindaehner IRM
Cope 18R1
Po,,,da Ar"ng o 1869
Boettger 1880
Fitzinge r ill Stcindachner IR64
Iloulenger 1810
A, l Ull 1925
newspec'es
Fitl inger in Steindachncr ISM
Tr"pid " 1953
Taylor 1958
Ilt>ulenger 1810
Ilerth uld IS45
Fun khuuser 1956
Fun kbouse r 1956
C"pe 1814"
Cocbran and Goin 1970
Hi"nc"n i 184'1
Cupe 1814b
Gui"hcnul IM4M
Bib",,, fn Giin lher 185M
filzingc r In Sie inda"hner 1%4
0 , !i<:hmidt 1851
Bokcrmann 1958
Gr"ndidier 1872
Shreve 1935
Shreve 1'135
Srix 1824
A, LUll 1925
f)" mcril and Bib",,, 1841
Boulcnger 1899
Boulenge r 1913
Boulcnger IRl\2a
Werner 1901
llibrnn in T""hudi 1838
Heatwole. Sulano and Healwulc 1%5
0 , Scbmidl 1857
Fillinger i" Stcindacbncr ISM
Boulenger 1918
Iloulenger lSIO
Dunn 1'140
0 , S"hmid l 1857
Rivero 1971
C"pe 1875
Mira nda Rihei ro 1926
Schneid er 1799
Ruulcnger 1913
Stcindachncr 1864
Steind"chnc r 1l\64
Mclin 1'141
Cope 18'13
Laurent 1942
Fuwle r 1916
Spix 1824
W, P"ter> 1874
Cop e 1861
Oenter 1'151
Keferstei n 1867

NAM E

Im,.II>",II/
Irivil/ala Uh/'"
Iriviull/lls";,,cu/,,"'.'
1r''''''aI".,'(I'I' y/l'''''-II<>,' )
(, !wgm)'h i<- u-"
'H",,,m,,},u.'

"11""/~ l'e,,s;s

ilmo,'"" "
ilu r illil ( /{ r/"I
""ru,lI.' (Ph.l'I/""'-lIe,' )
"'I'"laell;</
u~lIr""s

"'-u'slai
bet.,ilM
br"nalU."
br lt/·WIII.'
"ho<,,,,,'n.,is / Pltrll,,/wles)

ch"''''''i
em 'III',m,<
fi",'a,ui~u.,

J/a\'l'f!icr" (!~y/al'le,ia)

[ lI{gurim,

g" I"" "' '' " lu.'
xuli", loi
xranulij~ras

h"hlldi
hiSlrionieu.,
hi."ri"" ku.' colljl uells
l,iSlri"lIicu.' .~, 'I"'llicu.'

'X"'IU,"
i"K,,'ri
in/1I1m/m"msis
I"biali.'
luwrali .l·
IWimllculmu '
leuCllmt'lll''-
/UKubri.,
m"d",J"i
"u,Jaga' "ari"".,i s
mmUliH mmullI,"
mi"UIlI' "clllrim""l dmu.'·
"' gerrima Oll-/u )
",grlvmlri., ( IIr/"I"".I'iul
"b,KurU."
"r i",homt'l" .,
,," " " 'IIsIS
1"""111".1'
r J"' ''''''' licus
ri clli I IIY/"r l""ill)
I" C/ll.I' gU".Hmemf,
rumilfo
'1uI"'1ue"IIIaIU.'·
",,,,,id,,,,
relk"I"IU.'
,'hr""d
"I"'C/OSII,<
slt')','rmarki
I" /allw,,,',,,'
lel", vlll"IU.'
linc/I>rill.' /Cnlwllfl" l
1;"O"ri" ., "(I{'I"" I
I;""'"ri"., "(I{'/e"" f
III,cwri".' d",,,li"i
III,cl" riu"I""ell,'
III"-I"r",,, Villlllll,"
'illcII>rl".' M'illei

TAIll.E 5
Specie, and sub,peeies described as or ,,,(en ed to lk ", lm !><Jle,' . All n,~me, in first ~'(,lumn were de ' aibed as D~ndro!wlt'.<

unlc..., Olha wise Illd,eated , Sub'JX",,'e' are Ilsled under lhelr spec" e'

::;:;::'::::;:E20iC=:::':::':::':::':::;:::~A~U~THoR ANT> DATE
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nym o f Eupsophus II-umiullls, a Icp tod uctylid frog
(J. M. Cei pe rsonal communication).

Three species aTC of unce rtain status, Jlylo aurata
Wied 182 1 has bee n thought to be a Dendrobates.
T he Iype specimen had hal f-webbed toes ; thus it was
nOI a Dcndrobates nor a Phyltobatcs. Th e type is not
at A MN H and probably is lost. Dendrobates II/Malis
Cope 1874b probably is a species of Phyitotnues.

T he lype specimen is lost. and the descr iption is
ina dequate . Dendrobates obscurus De ment and Bi
bro n 1841. fro m an unknown loca lity, was syno ny
mized with D. triviuatus [Spix) by W. Peters (1873)

The specimen now lab eled as the holotype of D.
ohscurus (M HNJ> 49(6) is not D. mviuatus. lt is a
specimen of Dendrobates that has lost its color pat
tern ; I cannot identify it to species. It differs from
the original description (in the original description.
the snout-ven t length was 42 mm , the dorsum gran u
lar . the finge r disks rela tively sma ll. and the first
finger longer than the seco nd: in MHN I' 4906. the
snout- vent length is 31.5 mm . the dorsum smooth.
the finger dis ks re latively large. and the first finger
shorter than the second). MHNP 4906 may not be
the original hototypc.
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FI(; ~'kl 5 Elevation re",,,rd, (in me lers) "r 15 ' p"",ie'i of the gen u'i f)"",/robme•.
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Co", el1/.- As defin ed here . the genu s Del1droba/eJ
contai ns 16 species: Del1droba /eJ al/obue.rellJiJ nc""
species. D. aUralUJ (Gi ra rd 1855). D, azureus Hoog
meed 1969. D.fulguri /uJ ne.... species. D. gul(l('tono .
IUJ Fuxinge r in Stein dachner 1864. D, granuli/eruJ
Taylor 1958. D. hiJ/rioni cuJ Berth o ld 1845. D. teuca-

me /as Fillin g..r in Steindach ner 1864. D. nunu /us
Shreve 1935. D. opis/homelus Boulenger 1899. D.
pumifi o O. Schmidt 1857. D. quinquel'i"u/uJ Fit 
l inger in Stein dachncr 1864. D. JpecioJUJO. Schmtd r
1857_D.sleye rnwr li.iRivero 1971. D.tinc/orill.1(Schnej
der 1799). and D. mmcatus (Cope 1861).

Ke.l· to Ihe speci e! of Dendrohtlte!

la . O mostemum present (Fig. 20
l b. Om ostem um absent (Fig. 28) . .

2a ( lb) . Wide light [yelto w or o range in life) tra nsverse dorsal bands .... ith intrusions a nd spo ts of bl;ICk
gro und color (Frontispiece II): snou t-vent le ngth of adults 30.5-37 .5 mm; eas t of the Andes in
the Gui anan regio n of Co lombia. v enezuela. and G uya na. . . D, teucomclas (page 26)

2b. 'transverse dorsa l bands usually absent (Fron tispiece I: Fig . 13): if present. withou t intrusions
and spots of ground color (figs. 13L-O): snou t-vent length of ;,dul ts 24-38 mm: ....est of the
Andes in the C hocoan region of Colo mbia and Ecuad or . D. hismanicus (page 18)
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e o . AUOlu nEN IiS
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Fl(,;l,;U 6. I>,s!r ,hu lion or Dt-ndrab.J leJ allobu"'"l'",i.. D. <Jura/u.. D. plltXIOIfQIU" 0 , 1..lU"ome'.... and O. IrullCalUJ. Areas
i1ht"'e 1000m elevanon shad ed.
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3a ( Ia ).
3b.

4a (3a).
4b

Dorsum striped
Dorsum nOI str iped.

Snout-vent length of adults Jess than 22 mm
Snou t-vernle ngth of adults greate r than 23 mm

4
9

5
7

Sa (4<1). Venter a nd lim bs usually part ly or ent irely reticulated in pattern (Figs. 12B-0), rarely spoued
( Fig. llA) or ma rhled (Fig. 12E): snout-ven t length of adults 1 4 .5~2 1.5 mm: Amazon drainage
and G uian us (Frontispiece Jl: Fig. 14) D. quinquc\'illlllUS (page 33)

5h . Venter und limbs nOI re ticu la ted in pallt'rn 6

6<1 (5b). Venter light (gol d or yellow in life ) with black 'pOls Of marbling (Fig. 16. lefl) ; incomplete median
stripe on a nte rior portion of do rsum (F ig. llA }: snout-vcnt tengtb of adults 13.5-1(,.5 mm: Cho
coun region of Colombia . D. fi,fglJrilU~ (page 28)

Sb. v erner dark [bluc k or brown in life ) with light (blue or while in life) spots or marbling (Fig.
16. right): usually no median stri pe on an terior po rtion of dorsum (Fig. llB]: snout-vent length
of ad ults 12-15.5 nun: Pa nam a and Chocoa n regio n of Colombia . D. nunutus (page 30)

""""'ll I".."U".

D. sTlY n MAU,

-+

,,,

+..."'1

F lla"H 7. Di,trihu,ion of f),>ndro/mle.' .' Iq ",marki. n. !!.r<Jmdif~ru ." /) M>tr;"ni"".,. dOJ n. pum;I;", Ar':d' dhl",.: 1000
m ",k""l ioll shaded
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7a (4b) . Vent er and limbs usually pa rtly or enti re ly ret iculat ed in pall ern ( Figs . 12F- G ); snout-vern length

of adults 34 -50 mm : G uianas an d adjacent Brasil {Eronnspiece I; Fig. 15) .D . linC:lOriUJ (page 45)
7b . Venter and limbs not reticu la ted in pat tern ; snou t-vent length of adults 23.5-42 mm . 8

Sa (7b) Skin of dorsum sligh tly granula r; dorsola teral stripes rela tively narrow and )'ellow in life [Fron
nspiece II ); snout-vent length of adults 23.5 -31 mm; Magdalena Valley an d Caribbean coas tal
pla in of Colombia. west to Golfo de Uraoa ( Figs. 12K·L) . . . D. truncaua (page 4~ )

lIo. Skin of do rsum smoo th; do rso la teral stripes rela tively broad a nd blue . blu e-green. gree n. or yet 
low -green in life ( Fro ntis piece [I): snou t-vent length of adu lts 25-42 rnm : Ca ribbean lowlands
fro m Nicara gua to Golfo de Urab:l (Colombia). and Pacitlc lowlands from Cos ta Rica to Chocoan
region of Colombia (Figs. 111-1) . . . . . . . . . . . . D. IJIml/lH (page 40)

9a 13b).
9b .

Snout-vent len gth of adults 24 mm or less .
Sno ut-ven t length of ad ults 25 mm or mo re .

10
is

lOa (901). Venter and Iim~ usually panly o r entirel y re ticulat ed in pallern ( Figs. 128 -0). rar el)' spoiled
(Fig . 12A) or marbled ( Fig. 12E); snout-vent length of adults 145- 2 15 mm; Amazo n d rai nage
and Guianas (Fig. 14) . . . . . . . . . .. . . . . . . . . . .. . . . . . . D. quinqu.. l·if/(lIUJ (page 33)

lOb. Venier and limbs no t reticula ted in patte rn II

f lUl 'U 8 Distribution or ~n"mhu'~J ntinu'u s, D. OpiJI'",...d<JJ. and D. '/lItn,/u~.tII"'UJ. Areas above IOJ() m ele.-alion
shaded
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lIa ( lOb) . Tarsa l tube rcle u~ually .. ell developed {this tubercle: occurs a t the pro ximal end of the tarsa l
fo ld. a t about the midpoint of the tarsus) . . . . . . . . . . . . . . . . . . . . 12

l ib . Tarsal tubercle: absent o r slightl)' developed . . 13

12a (1 Ia) Skin o f belly slighlly 10 moderately. hut dist inctly. granular; snout-vent length of adulb 14.5-19 .5
rom; 1160-2200m or higher in And" or Colombia (Front ispiece 11; Figs. 12N-O) .

. . . . . . . . . . . . . . . . . . • . • . • . D . Op iJtJw m eluJ (page 3 1)
12b. Skin of belly smoot h; snou t-ven t length of o nly kno n specimen 16 mm : 1200 m on Cerro

Yapacana in G uianan regio n of v enezuela . . D. sle)'rrnwrk i (page 36)

13a (lI b). Dorsum strongly granular; dorsum lads black dots or spots: snout-vent length of adults 19-22
0101 ; Golfo Duke region of Pacific lowlands of Costa Rica (F rontispiece [I) D. grmmfijerllJ (page
36)

130. Dorsum smooth or slightty granu lar : dorsum often has black dots or spots 14

14a ( D b). Color usually red (in life; color variable in western Panama): venter and limbs sometimes different
color tha n dorsum : snout-vent length of adults 17.5-24 mm: Caribbean 10..... lands of Centr al
America from Nicaragua 10 western Panama (Figs. I IH- K, 12~1 ) . , .. , .. D. pumilio (page 37)

14b. Color yello ...· or gold (in life); venter and limbs same color as do rsum: snout·ven l lenglh of
two known adu lts 15.5-17 0101 : Alto del Buey in Choroa n region of Colombia ( Fron li spie~

I) D. allObueyensis (page 27)

T
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f"lvl;U 9. Di, tr ibuti" n of ~"drohu/<'J a: ..,....s. n.f ..I!:..ri,us. D. s"..d rn..,. and D. {i"c/O""s. Arca' "h(n c 10Cl0 m dc '-alion
.<bade<!_
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15a (9 b). Ta rsa l tubercle well de ....e joped ( t hi~ tu be rcle occurs al the proximal end of the 13 1'!>a1 fold . at
about the midpoint of the tarsus): snout -ven t length of adults 30.5-40.5 mm : 1o...lands of Io...-er
Amazon drainage (Figs . I I F-G l. . . . . . . . . . . . . . . . D. gaJcxfonolus (page 44 )

ISb. Tarsaltubercle absent or slightly de\'c:Iope:d , .. . 16

16a ( ISb). Body usua lly par tly or entirely renculared in pall ern (Figs. l f E. 12f: -G ). rardy eponed ( Fig.
12H); G uia nan region o f So uth America (easr of the And es) . 17

16b. Body not reticulated in patte rn : Central Amer ica and Cho l'uan region of South America (wesl
ofthe Andes) III

l7i1(16a). Tympanum equals one-third diameter of eye; p osture hunch- hacked (in life) ; snnul ·vent length
of adul ls 38.5-45 mm: Suriname-Brasil borde r (Figs. lI E. 12H) D. <I:lm'IU (page 43)

l7b . Tympanum eq uals one-half diameter of eye; posture nOIhu nch-backed (in life); snout-....em lengt h
of ad ults 34 -50 mm: G uia nas and adjacent nort hern Brasil ( Figs llCc D. 12F- G , 15) .

. . . . . . . . . . . . . . . • , .... .• , , • , • • • • • D. linCloriUJ (pa ge 45)

ADUL T SNOUT-VE NT LENG T H ( mm )

MIHUTUS

FUlGUR I TUS

A LT O BU EY EN SI S

OP IS T H O ME l AS

a UI H QU EV ITTATU S

G R AHULIF ERUS

PUMI LI O

TR U H CATUS

S P E CI OSUS

AURATUS

HISTRIOHICU S

LEU C OMELAS

GALA CTO NOT US

AZUR E U S

TI N C T O RI U S

....
010.....-........--•

FI« U ,f 10. Snout- ....enl Ien8lh (in millimcler.<)or 1658 adult specimens or 15 'J'C'-ies of the gelll'" Dt-"drolxJl~J, arran!Cd
by meiln .nout· ....era length. ,howing range. mean, and one standa rd de....ialion on each ,i<.Je or mean. Sues arc combined .
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18.. (I6b). Do rsu m unicolor ( red or red-orange in life); snout-ventlength o f adults 27.5 -30 mm: mountains
o f western Pa na m a (has be e n collec ted at 1372 m ) (Fig. 17) . . . D. spec iosus (page 39)

lgb . Dorsum nOI unicolor (never red o r red-orange in lift): dorsum dark (black or b rown in lift )
""ilh light (b lue. blue-gr een . green. o r yello w-green in lire ) spots o r cu rving bands; snout-v ent
length of adults 25-42 mm; Ca ribbean lowlands f rom Xicar agua to G o lfo d e Uraba (Co lombia),
a nd Pacific lowlands fro m Costa Rica to Chocoan region of C olombia ( F igs. IIL-P. 121-J ) ....

D_our(llUS (page 40)

IIII
•

F,<iUIl' II Dorsal paltem .-ariations in Dr"drobofn . ( A) D. fu'tU";IU$. holot;o pe. P1a~'a de Oro. Colombia (L\CM 42)19);
(B) D. ,.,i,,"luS. Finn Chibiguf. Colomhia (from ..em L\C\143838-431; (C) D. 1'''elonUJ. TaFelberg. Surinam.::(RM:-'- H
IJS5) ); (I)) D. I'MlonUJ. Linker Cop pena me Rivier. Suriname (Z\ IA 1571): (El D, a:U",UJ. paratype. Sipali" in i. Suriname
(RM:-'- H 138431): ( F) D. lOkKfO"OlUJ. holo l)PC. Rio do Muria, Brasil t :-'- H\ IW 19159): (G) D. g"I(1('lonolU-l. C'...h~.. a
Cah~. 8rasil (ZS BS 1411914); (H) D. pu miho. FilKa La Se lva. C~la Rica (From phOIO b) J .T. Kil.1sako): (II D, pu ml1;o.
Finca La Lola. Cos ta Rica (From pholO b)' J.T. KilJ<ako); (J-Kl D, pumilio ID. XCI'i",loi. pararypes), " Ia R"'limenh....
Panam~ (frum ",ries F M:-'-H 71054 ·87): (L) O. " u rol uJ. :-'- icucsa. Panama ( \ lCZ 16015/; ( \ 1) D. <lUmIUJ. contluene.:: RiO'>
Truan,J" a nd xcrcce. C'ok,mhia (from >f:ri~ LAC.\ I 60983. 61052-55): (:-.-,D. uuruIU'. Camino de Yupc. Coloml>ia (fwm
",ric, LACM 44230-55): (0- 1') n. <IImIIUT. Ce rro Los Hermanos. Culombia (from \Cries LACM 44224-2H). Ikllly o ullines
<liasrammalio;an<lnu' 1u.",ale.

histrionlcus gruu p

T h is group con tain s two species ( D hhrrionicus
and D. /el/ cQml.'las).

l Ji,/hlit itUl.. snout-vent le ngt h of ad ults mode rate
(24-38 m m) : str ipes abseru: co lor in life sometimes
red : dorsal skull bo nes often fused together and
sculptured : omostemum a bse nt: tad po le s (known
o n ly in D. hi.uri onicus) have o ra l disk un indcntcd.
denncles reduced in number. a nd anus median.

D t"nJroboft"s histriQnicus Be rt ho ld 1845

Kiikoe' pa

Frontispiece I and Figure 13

IMI . DeltJroOOlfJ " ltClot"-US(part var B). D ur nerit and Ri
hw n: 652-654

IM5_ [hndrobal<'llriJI";on ieus fl.cnhold: 4l-44. lype I<lcal i
I} : Popay,an. Columbia.

1858. " .t hlp/eJi" liM '",i" (pan , var C. F). G iinth"r : 125.

1864 Drndro/tQleJ mldonllJ (pa n. var COCleuUI/. Slein·
,,bchnc r: 260-262.

1913. !>c'nJro/tQln ,inaonll. (pan. "a r ("O('1Ut"; ;tnd ell _ n·
Ji. : lhe nam e cI'ocOt""JiJ i. mi>.appl ic<l/ I <-uns.Hl"r P.
ehneo.-"Jis ~a a ",'non.m of P. hkoJoe 8,!'>" ,"
in Sa!/:raU, Il<' ulenl!" r: i026-'1028. plal" 104. tip . 24>
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F I( ; l 'lIE 12. \'~ n1ral pauern .'a riilliorno in lk..Jmbat<'J. (A) D qui"qur~iflaIUs. h" l...t~ pe. Sa ito do G irao. Brasil r' " \fW
1 6~1 7 1; ( B) D. qui..q..... l/lalll~ (.~·n l~·pe. D. ""Iiclll<l/II~J. Yurimagua•. P.:ru ( B ~I 1947.2.I S.I O); (CI D. "''' .."u~.ilfalra Isyruvpe .
D. /anta"licus ). Yu rimagues, Peru ( B\ ' 1947.2.I S.3): (D ) D. qui"qll~.illall'" Rio Pachilea. Peru (TS HC 364l16); IE) D.
qll "'qu~.iIlQIII~. A,·hina mio-a. Pe.u (U~I\IZ 89960); IF ) n. 1;11<:/01-;11$. ~ew Ri"e •. (ju~ana (B\I 1939,l.I . l b): (G I D . l i'KIOI";IIS.
Ri. ierc \lal aron~·. Fr~ nch G uia na (from seTi", LACM 43922 31); I H) D. a;II,...lIs. hololype. Sipahwini. Suri name ( R\lS H
l J.llJ7a); (I.J ) D. (lu'alll~. Ca mino de Yu pe. Col..mhia (f....m seri", LAC" 44230- S5); ( K) D . IlI<n,·(lIU~. ,~n ly pc . ··to;ew
G renada" (A:" SP 22SI): ( L) D. Iruncu!U..' . Ma ri'l uila , Colomb i" (rrom seric, LAC" 44269 -76): (M ) D, p" milin. Finea
L" Scl,·a. COSla Rica (f m m r ho1o by J.T . Kila" lko ): (N ) f), "1'i.,IJwme!<u, S)'OI)'I"". Sanl a In,,,;, Col"l11hi" (1l\ 1 1'i47.2. IS29 1:
(0 ) D. up's lnumt"i".I. S<l 111<l Kil" . Colom bia (from ",ri," LACM 43~RI - 97 ) : (I' ) D. jll lglldll lS. paral )'pc. Ca mino de Yupc.
C" I"mhia (fro m ,eric,> LAC M 42314 -18). Bod y o Ulline' di ;ll!ramm"lic' and "0' I" " 'a le

I lt!11
•

F IGl'lll IJ . Panem "arial itms in lH"drobtJtt". It'Jlriunicu.. dONlI "'f'C'.1 (A-O ) and \Cnlral a'J'C'1 ( Pl. Suhran~m la (A-D):
Suhpallem Ib (E ): Subl"'uern k CF); Pan~Tn 2 (G); Subpall~m 3a (H ): Suhpanem 3h ( I-ll: Subpallem Jc ( K): Pancm
4 (0). Tra nsit ion,; 10 Pauem 4 fro m Su bpan em 3<1 (L ); from Subpa l1em 3b ( M); from Subpanern la (S). (A) D. It
",/l~i. holul;~'pe. Los \!an!,,'" ( - Los Cisneros ).. Colo mbia ( \-l RH ~ 1038): ( Bl Jimenez. Coloml'>i.. (from >eriC'S B\I
1908.S.29.SS--62l; (C- D) uppe r Rio Sapiri. Co lt.ml'>ia ( from !\erie> LA(' M 4278443027); IE) Queh. ada Pangala. Colo mbia
( A\I~ H unca l); ( f-) D. It. n-lratku" para~pe. ll acienda 0p,~. f-cuatlu. (C"AS.SU 1O~76); CGJ D. It . l'OIfjl_m. paral )'pe.
Madri!"r. Co lombia (US~ M 1458( 1): ( tl) Rio Ar'l uia. Colombia Cfrom sen "" LAC M 42SS2--6S31; (I) trai l hct .. een Quebr;lda
Rt":OOTam<i and Rio Tadoci lt•• Culombia (rro m ":00 LAC \I 43716 ·4 1); (1 ) lra j] between Pia. a de Oro and Que brada
Bot:hu rama. Columhia (LACM 43710): ( K) Petla U..... Culombi a ( BM 1913. 11.12.82 ); Cl) sa';'e ,." ".. a, H; (:\1) same
..:rie o as I: ( !<:) Alto del Buey. Colum bia ( LAC M 718 17): (0 ) purchased in Clli. Colomb ia. probahl) frt>m .. e,1 of the
Ande' (from serie s LACM 43'KlO-03): ( P) sam~ ",ri es as C· O. Bod y "ulh n~, d iaera mmalie and n,ll to ...:alc.
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}-"IUt:1l:1 14 Dors.:ll pal tem \an,u ion. in lHnJroII<ll~s quifl,/U... iIlO/U I , Suhpanem II (D); Subl"'uem Ib (J}: Pallern 2
,OJ: Paue rn ) fE- F): Sub l"'llern 4a ( M); Subpauem 41> (A). Transilions are silo..." ... folio"" from Paue rn I ." Panem
41>: renter 10 uppcr lefl ( D-A I: from Panem I 10 Pattern 4a: ccnlcr '0 to,"er nghl (J-MI; from Pl nem I 10 Pallern
3: center L<> ["we' !efl (J .F ); f,um Pal1crn I I" Pattern 2: center 10 upper righl (J·GI, (") ~Ii(llla"'s paltem. l'l uil' ''' ,
Peril (AM:'>J H 43M2 ): ( 8-C") R io ha p ncar l"lu,tos, Pen:. (AM:-;H 43600. 4)46'1): (D) D, 'IUiMI"""illa lU.<, hol[l l~ pe. Salto
do GUI ll. Bra.,1 (N H MW 16517): (E) Rio Pach' lea. Peru (TS HC 3(499); (F) R"o Apapo n•• Colo mb,a (MCZ 2Wl'111:
(0 ) S" u, i, Peru (A MN H 43051:» : \ H) (· " V UI". Peru (A Mr-;H 42792): (I) ,\,·hin"mi ,a. Peru ( A M ~H 42514); 0 1Gallen"",.
Peru (LACM 7201:>3): (K) [)" "' o S"nl " n"ra. Peru ( lJSNM (27933): (L) norlhern Peru ( r-; H ~l W JS2S,I ): (M )fimlmli('U,'
paucrn 1/l. fim" w icu,f. ,ylll}'pe) . Yurimal:""" I'crll. ( BM R R. 1947,2. 15.4) Line c'l ""ls one cenlimeler

1942 lk"d,oh<lIn l;melor;U,f (p"rl . D. I, (lw<'0<'''.;5. D. I

h;,,,;,,,,)(u., 0, I. • '111<'1): lk ndmhosl<,,<1;""'''';'<5 .'ille;
L" urenl : 12- 14. fi~. 13-14. 11 -20. holt••)pc: \-IRII;';
1038. Los \-Iangos. Colombia .

I~. lk"Jroha,<" hi.I,;""k',u 51-1>-"1;':'" Fun Lho"""r : 73-
74. plale I. fi~ 1. holt' IYpc: CAS--SU 10568. Hac;e b.
bpln".... 9 Lm \\' SanlO Dom;n,.. de los Colora .
Pichincha. Ecu.ador.

1956. lk1tdrol>alrJ IlwrKmiod Clmflu<,,,. f'unL oota>er: 75_76.
hololypc : CAS-SU 13151. u. Ciud"d de \-l;u.lrip r.
1'46'1' . rr-xrw. ~ariflo. Colombi".

1910. lk"Jroba/<'J f"pbri'l!",-rl). roellr"n and G,,;n : 19-21
(nol Ihe pl.alel.

1970. Phl-II"""I<". 1>Ieofo, (p"rl). Cochra n "n<l Goin; )5.)1
18 \-1 19 10.7.1 ( 5) onl\')

1910. f>t-"dmhos/t. /inelorill~ .'ittr ;. D. I. h"',;'mi....5. D. I

eh....o<,",.i .. D. I. Clmflur" .. Coc hr"n and GOIn: 2t.-2M.
plale 5A-C; 28·3 1. plale 4G ·I : ) 1·32. pla le 4A·(';
)2·34. plale 40-F.

1911. DrtttJrobolrJ lli",;""ieu~ O"ly el aL: plale IA-O
(color pl!<>IOS).

lkji"il;mr.-Snoul-\leni length of adulls 24-)8
mm : , Lin of hacL smooth; tarsal tube rcle absent:
color in life: ~f'Ob (or ra rely bands) of red . red -
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FtGI'U. 15, Dorsal pall"rn "ariatiom in D,'"druf,rlt"" ti,,<'/orill.', (A-a. D·Gj Oyap.xk drainage. F,enc'h Guiana {MH~P};

(e) belween no,lin and Sophie . heneh Gui"n;, (MCZ 43509): (H) '\Jew River. Guy"na (BM). Lin" e'l""" on" c·"ntim"t"r .
B. Shreve donated Ihis figure

orange, orange, yellow-orange. yellow. or white on
ground color of black. dark brown. light brown. tan.
white . or orange; rarely. dorsum unicolor orange;
no stripes or reticulation. no green or blue; omoster
num absent

Diagnosis.r-D. hiJlrio"i('I<., is a member of the
histrionlcus group, diffcring from D. lel/wllle/"s in
usually lacking lighl transverse dorsal bands; when
present. the bands lack intrusions of ground color
(D. leucometas always has light transverse dorsal
bands containing numerous spots and intrusions of
ground color). D. hislriouicl/' differs from D. specio 
.W I in lacking an omostemum.

Descriplio".-Measurements arc in Tables 3 and
6; the smallest specimens arc from the nonhero and
southern extremes of the range. The skin is smooth.
except the posterior belly and ventral surface of the
thighs. which arc granular or rugose. The tympanum
is round. and its diameter equals one-half of the
diameter of the eye. T he finger disks arc not sexually
dimorphic. The tarsal tubercle is absent.

Variation in color and color pattern is mostly in
tcrpopulational, and is greatest on the uppa San
Juan drainage, and relatively minor On the western

Atrato drainage. The main color patterns in life are
as follows; Pattern I: This pattern is black with small
10 medium-sized red dorsal spots. and may be divid
ed into three subpanerns : S ubpaucrn [a (Frontis
piece I : Figs , 13A"D. P; includes D. h. winei
Laurent 1942: variety l'Ol'laei Boulcngcr 1913, part);
This subpattem is known from the western Atrato
drainage. the Baudo drainage, the Alto del Bucy,
and the middle and lower San Juan drainage. The
ground color is black. with SPOIS of red. red-orange.
or orange in differen t individuals from the same
populations. The dorsum has fou r 10 20 small to
medium-sized spots, sometimes in a median row
(Fig. 13C) . T he upper arms. lower arms. thighs.
calves. and feet have wide bracelets (often incom
plete ventrally) of the same color as the dorsal spots.
The venter usually has large. often confluent spots
(Fig.13P).

Subpauern Ib (Fig . 13E): This subpancrn is
known from the lower San Juan dra inage. The
markings are small. close-set red or orange spots or
tiny dots on a black ground color.

Subpartern lc (Fig. 13F; includes D. h. sylvaticl/s
Funkhouser 1956): This subpancrn is known from
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f'1(){;M[ 16, vcntrat pauems of IlrnJm/"'l u fit/gll,illl.•(left
parerype. Camino de Yupe. Colomhi a, from series LA CM
42314· 18) and D. mi"UIU$ (riShl: Belen. C" lomhia. LAC...I
43802). Line C<luals one millime,.,r.

FI<Jl" 11. lH1ldrob<Jl~s sp«ionn.. 28.5 rnm fern. 'e. GutiC
rree. P..n..~ (LAC...t 60998). .s0rs<11 ....,.....1

northwestern Ecuad or (Provincia Pichin eh al . The
dorsum and venter have very close -set red o r red
orange spots. sometimes redu cing the gro und color
to black marbli ng. Th e limbs ha ve fewer spo " or
are mostlv black. and l..ck bracelet s.

Pallern' 2 (Fig. 13G : inclu des D. h. nmJlttrlrs
Fu nkhouse r 1956 ): This pattern is kn o...n from ex
treme south western Col umbia ( Departamento
:'\ariilo) and north ...eslern Ecuador ( Provincia E,s.

rneraldasj : one speci men wilh Ihis pallem "'as also
taken al Andagoya. Colombia (Departamento
Cbocoj. The dorsum is nearly unicolor orange ...-ith
black scra l~' hings: the verneris the same o r wuh more
extensive black . and the limbs arc ye llo...ish .

Pattern 3: Th is panc rn has la rge SpolS of variable
color. and may be d ivide d into three subpancms:
Subpaucrn 3a tFrontixpiccc I: Fig. 131l.1. : includ es
D. h. l.jwrjmrjnts Berthold 11145): Th is sub paue rn
is known from the eastern Atrat o d rainage ( Rio Ar
quia] and the uppe r Rio San Ju a n. The sroh and
the ground color \ar) ' wuhin the sam e population s
(in an individual. the gro und co lor of Ihe dorsum
rna)' differ fro m that of Ihe vente r). Th e spo ts ar e
red . red -orange. or orange. and a re outlined with
dark brown ...hen the ground colo r is light brown .
The ground L" IOl is blac k. chocolate brown . or light
bro ...n with a yello wish tinge . The head has a large.
oblong do rsal spo t. sometimes broken in l...n. and
usuall y ,I pair of lateral spo h . extending onto the
throa t. The sac ral region sometimes has a small or

large spo t. Each side of the body has a large spUI.
which somet imes exten ds onto the ven ter and so me
limes is confluent with the sac ra l spo t, termin g a
transverse band ( Fig. I3 L). The limbs have bracelets
as in Subpattem Ia.

Subpauem Jb ( Figs. I3 I-J. \ 1; inclu des vanety
cocl~i Boulenger 1913. pa n) : Th is subpanem is
Lno...n from the up pe r Sa n Juan drainage a nd the
Rio Co ndoto. The dorsum is heavily mottled with
chocol ate bro...n on a ta n. oran ge. or light brown
gro und co lor. Th e limbs have bracelets, and the dor
sum and sides have large Spo b of orange. )ellow.
orange. yello w. o r pale yellow (nea rly white): the
spo!.s sometimes have intrusions of ground color
One specimen. from the up pe r San J U,Ln drainage.
has a small oran!e spot in the midd le of a large
pale yello w lateral spot. ano ther specimen, from the
sam e locali ty. has the lat er al spots and head-spot
co nfluent. form ing a transverse ned-hand ( Fi!.
13\ 1). Rarely. the ,pots are absent (f-'ig. 13J I_ Th e
verner is chocola te brown or black .

Subpauem 3c( Fig. 13K: ind ud..s va riety chocorn
si s as used b~' Boulengcr 19 J3j: This subpane rn is
known from me Rios San Juan and Ccndoto. The
limbs an d sometimes the dorsum have orange spots .
The sides of the body a nd of the belly have la rge
orange spots outlined with bro wn: these urange spots
become brown in preservative. The ground color 01"
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SI\<'Ul-,elll lenglh of ....mple- of .dulls from eighl populalions of Dr ..Jro/Iu/r1i lriJ/ri"""""s. ;1rT..n~ In o....lcr from north
!<' ,,'ulh. COlO~I BIA : I II C..minode Yurc. (2) uprer R,'o :"O ap ipi. IJl . 'c<"l of Fine.. Chim!:u{. (4) Q uel>rad.. Bochoram;i .

(5 ) Irail bet,"«n Quel>r:td.. Bocl>or;,tm~ ;,tnd RiO T..docuc. (6) Quel>r.d"",, T..par,d ..nJ l)o<;ord<'>. (1) L..G u..~acan.. .
ECUA DO R: 18) SanlO Domingo de ..... Cojo radcs .

-------
All Specim en. ~hlclo f emaln

Locali (~' RanEC ~ :!: SE Ran !:e RanEe

( I ) v upe " 211.5 35.5 32.4:!:U23 29 2R.5-35 .5 3D '" 30,5 34.0 32.0
(2) Napip ( '" .' 0.0- 37.0 l4 ,2:t:0,15 29 30,0 37.0 34.2 9 33.0-3 5.5 34,2
(l l n ih;gu] " 33.0 38.0 35.7:t:O.15 32 33.0-38.0 36.0 17 33.5 ·36.5 35.3
(4) ~"chorama J5 31.0-37 .0 33.7±0.23 21 31.0 37.0 33.7 " 32.0 -31>.0 33,1>
(5) TaJ ,,,, ilo ae 30.5 ·37.0 35.0±.0.29 17 30.5-37.0 34,'1 9 33.0 ·36.5 35.1
( b ) Tapar al " 33.0-3KO 35.1±.0.40 9 34.0 35,5 347 6 33.0-38.0 35.8
(7 )Gua~a<:ana " 29,0-33.5 n.reo.re JO .29.0-33.0 31.1 II 30.0 33.5 31.1
(8) Domingo 10 25.0-.29.5 28.2±.0..l2 7 25.0 .29.5 27.'1 3 28.0-29.0 28,7

the dorsum and ~idcs L\ tan or yellow. and that of
the venter is chocolate brown and Ian .

Punem 4 (Fig. 130 ): Thi s pattern is known from
specimens sold as pets (Cali. Colombia. is the ship
ping point hut the specimens proba bly com e from
wcvt of the Andes) ; so rne specimens from the uppe r
San Juan drainage (Fig. 13M). the Alto del Buey
(Fig. 13N). and the Rio Ar'lui a (Fig. 13L) arc tra nsi
tional toward this patter n. T his pattern is banded :
the limb bracelets. the tip of the snout. and two
transverse bands (one on the nape and one on the
sacral region. the latter comple tely encirctmg [he
hody) a re red. red-orange. or orange . The ground
co lor o f the dorsum and venter is blac k.

Brtedi"g c:all- The breedi ng call resembles the
sound of a small ~ ... on ...ood . It is a hoarse. rasping
note. repealed regula rly al abo ut three no tes per
second. and emitted in an unbroken series for as
long as four minu tes and 40 seconds: given singly.
the note resembles the quad of a d uck. Calling sites
are fallen logs and bra nches. standin g trunks and
buttresses. and herh and palm leaves. T he mean
height above ground for 7 1 o bse rva tio ns of culling
males on the CI mino de Yupc . Colomb ia. ..... ;1' 56

em (maximum 163 em); calling rarefy occur red on
the ground. except du ring courts hip pur-mil (Silver
stone 1973).

TtJdpqles (Fig. 18).-Measuremen lS are in Tab le
4. The oral papillae arc fe....'. large. in o ne ro.... a nd
border the entire posterior lip. but border only the
lateral portions of the anterio r lip. The oral disk is
nOI laterally inden ted. The denticle fonnu la is If.
¥'. o r ¥. The dc nncles in the a nterior ro... u-o..lly
arc red uced in number IIhe number of denucles on
each side varies fmm zero [ 0 eighl); the postencr
denticle ro..... is complete . T he beak s a re massive ..nd

serrate. and the lower beak is nor indented. The eyes
are dorsal, The spiracle is sinistral. very 10.... and
difficult to discern . The dorsal fin docs not reach
the bod y. The anus is median. The tip of the tai l
is narrowl y rounded. In pres ervative. the head -bod y
is uniform dark gray. and the tail is unifo rm light
tan.

I found tadpo les (LACM 7 1904: Stage 36. o n 17
August On the Alto del Buey: CACM 7 190 8: Stages
25. 33. 35~38 . 4 1. on 11_14 June on the Ca mino de
Yupe ) an d eggs (a clutch of three. on lJ June on
the Ca mino de Yupej on brorneliads [ Silvers tone
1973). The oldes t tadpo les were a~-quiring [he adu ll
palle rn (blac k with red spots).

RtI/Jtio" Jhi/U-- S pce im ens rep resen ting all colo r
pallems. including banded specimens purchased
from a slreet vendo r in Ca li. Colom bia. lack an
omoctemurn and have the same breedin g call: thus
only one species is involved , This species and D.
teucometas a rc the only dcndro hatid s that lack an
umoxtcrnurn: they probably are close ly related . The
tadpole of n. }u"-"riollicru resembles that of D. pumi
llil in its reduced number of dcnuclcs and papill ae .
This suggests that the hiurionlcus group is more
closely reta ted 10the f umi l ill gro up than to the othe r
two groups of Dendrobates.

Lif e hiJfOry -1 sa..... aggressive beha vior (I....estling
and calling) bet .....een males On Ihe Camino de Yupe.
Colomb ia. and cour tship behavior at severa l locali
ties in the Chocoan region of Colombia. Both female
pursuil of males a nd male pursuit of females oc
curred. The cou rtship behavior included calling.
pursuing. to uch ing. sining. hugging. ,haking. bowing.
crouching. and circling [Silverston e 19 73 1.

Three o bservations not ment ioned in the pape r
died above were as follows: In Apr il. 1968. in fore st
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FI(; l 'R[ I~ . Tadpole of lknJrob<Jt<,s h i.ttrion!,.,... . Camino
d~ Yuf'C. Colomhia (LA CM 119081. from bromcliad leaF
axil ; rnoulh parts (Sla!'.: H ) and laleul a. pcd (Stage 3~).

Lines t:<;jl.lal one millimeler .

near Finea Chibigui. Rio Arqula . male s were .. ell
spaced and called individually I no t in choru s). Often
;II silem female was concealed beside an exposed
blling male .

On 3 1 ~Ia~' 1968. on the Lorna de Encarnacion.
a hill beside: the: Q uebrada Bocho rama (upper San
Juan drainage). a pair couned on (he grou nd from
1025 (0 1055 hrs. The male repearedly unered a sin
gle . quack hke no te . The female turned in seve ral
tighl halr-circ jes, and sat beside the mate . r"cing in
the opposi te:direction. She shon k her legs. The male
shook his legs and his head. The Icmule went unde r
the fallen leaf on which the male sal. The male
descended. faced the female. a nd shoo k his arms.

O n 20 A ugust 1971. on the Alto de l Buey. Scrran!a
de Haudo. a pair (sex de termined I:>y dissection)
courted on the groun d. The female ( LACM 7 1867)
crouched nat while the male ( LACM 71l\68) satbe
hind her, facing her. and touching her ba ck with
his hands. The female turned in a half-circle in
sla~l'"S. and then crouched moricn le..., . Then the male
turned in a full circle in stages. ending by sluing
on the pm terior half of the female'~ bad . racing
away from her. but 100 far forward on her had; for
cloacal approximation to have occurred . The female
did nOI oviposit.

S/onr«h co ntent s (eight ~peeimens) .- From
LAC M 43246: HYME~OPTERA : Fermicidae:

GI/{IfIrp/og..nys sp (2). S/romigeny s sp ( I), Ph~id<"f'

~pp (14), SO/f'nopsis'Dip/orhoplrum) sp (4) . Smithi·
stroma sp (2 ). Ap/erosti gmo sp (I). ~tyrmel'i nae (2 1):

ACAR INA: miles ofsi~ fam ilies (SO).

From LACM 43253 : HYMEl'O PT ERA : Ferm i
crdae : Gnamp/ogf'n)"J m erot)"/e Brown ( I). S trumi
Kf'n)"! bioUe.ri Forti (5 ). Smi/h istruma sp (I). Was
monnia sp ( I). Apterosligma sp (I). So/~nt>p <is IDi·
p/Qrh"ptrum) sp ( 141. Ph f'ido/.. sp (6) . / I.rp"!" ,,, ..ra
sp (I); COLEOPTERA : Cis idae sp (4 ). Pnludae sp
( I). Languriida e: Cro/chia ? sp [larvae) : TH YSAS 
OPTERA : Phlae oth ripidae (I): ACAR INA : miles of
si, families (SO).

From LAC M 43(164: HYMENOPTE RA : Fermi
cidae : Oaouruma btll;iI" i (Emery) (3 ). Strltmig..I1.. -s
subedell/iI/iI Mayr ( I). S/romigenys sp ( I). Smi/hi ·
I/mmil sp (5). CJplwmyrmex rinw_Ill-f (Spinola) (5).
Pilch)'C<Jlldy/u sp (I), R oga iu sp ( I ). Trm -l1y my n m'.\

sp (5) . A cromyrmex .\ P (I). A p/I'ros /iglllll sp (I ). 1/y .
poponau sp ([ ). Psondomvrmex ,p (I). Wu ,oulIllliu
lIl/rupl/IIC'/m" (Roger) (1 4) . lrogcra ,pp ( 15). 1' lIl.'i<1ol('
spp (7). Cr('mll/ogu.,/C"T sp ( I). /'u T(/Ir"l'hi llll sp ( I ).

Cam!"JI""It_', p ( I ). Sotenopus fDip/orh opm " nJ sp
(6). fragments (30) : COL EOP TERA : Sta phyhnidae
(I ). Psela phid ac ( I). Cu rculionidae (2); T1I YSAN.
OPTERA : Phlaeothripidae t I): ACA RINA : mite, of
th e families (50).

From LA CM 43732 : HY~tE~OPTERA : Fo rmi
cidae: Ph f'idolr sp (31. Il.rpopona u sp (I ). Cyphonr.rr.
me x /ongi.'fCupus Weber ( I ). S~ricomJmrn , p ( I I.
Octosm mrll sp (I). Peratrechina , .'.):fande riuJ spp (2);

COLEOPTE RA: Staph ylinidae tl }; ISO PTERA: ( I).
From LAC ~1 60985: HY\lE:"OPTERA : Fermi

cidae : lJ.rpoponf'ru sp (I ). Phrido/e. three spp ( SO).

O.'loslruma bu/:u lli (Emery ') (2 ). Tapinoma sp (1).

A ; /era , p (ll. S a/f'llapsis ( Dip/orhop /rltm) sp (22 ).

S tellomma sp (4 1: ACAR I:-.rA : miles of fou r to si ~

fam ilies (50).
From LAC\! 60986 : II YMENOPTERA: Fermi

cidae: S ,'/ellapJis Kemilla/ll [ Fabr.) (5). S"lCllOpl ;'
IDiplorlwpmmrJ sp. (I I). PheiJo/e sp (2) . Wa.,m l/ll'l ifl
ill/mpl/I/("/lI/<I (Roger) (2) . ..\1y rm i('Q('rJP/fI sp (6). /ly
p"pm wT(/ sp (I). Gtr{llnp/{}g,m.ys ucnsninata Emery?
( I). S m uI1 ig.,"y.< dcnticulata Mayr (3). Brucon idac
(I ). Bcthytida c (I); COLE O PTE RA: Pselap hidac
(2). Chrysomelidac (I). Staphylinidae (4). Ptiliidue
(4) : LEPIDOPTERA: Microlepidopre ra : larvae (4):
HETER OPTERA: Aphididae (3 ). Miridue ( I) : 1)11'_
TE RA: larvae (3) ; ACAR INA: mites (If several (am
ilies (501.

f rom LACM 60987 : HY ~IEl'OPTERA : Form i
cidae : Iragm erus of Wasmannta. AnO("h~tus. C}'Pho .

mynnrx. SIrUmigf'Il,rs. Smilh islruma. and Ro grriu_
From J \lS 1677: HY\tEJs;OPTERA: Formicidae :

A cUn/hogllalhus oa lla/ lts \l ayr (2). Octouruma str llo 
gllm ha Br. and Kempf (2). S O/f'nopsis Kf'mill<l/II
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tFabr.) (3j. Solenopsts. 1"'0 spp (6). Cr,>m,I!0K<lJI,'r
sp (3), l'lt t'id" /f spp (23) ; C O LEO PTERA: Pseluphi
dee ? (2), Scolytid ae (I): ISO PT ERA: Terrnindac :
,r",umlilt'r/11t'J ~p (4) ; H ET ERO PT ER A: Ap hid idae
(I); D1PTERA: Syrphidac : la rvae (2) ; ACA R INA:
miles of three fa milies ( 100) .

PredulOrs.. - At Pena Lisa. Rio Con doto. Colom
bia. an unidentified snake tha t sta rted to ca l a live
specimen of D. h, Jlrioni cuJ quickly rej ec ted the frog
(Beulcnger 19 13 ),

PUrUJift'J.- 1 found 131"\1011 nematodes encysted in
the Ihigh and abdominal muscles o f D. tuunomcus.

Toxins.- T he skin toxins (hislrioniooto_ins) of
Ih is species have been investigated by Dal y e t al.
(1971). When I captured 1....0 living specimens of D.
hi5frioni cuJon the Camino de Yupe. Co lombia. Ihe)'
released a ....hue skin toxin : thi s was unusual. s ince
frogs of the genus Dt'ndrohtJl t'J usually release toxin
o nl)' under extreme stress, nOI when seized b)' a
human captor. The to xin lasted like capsicum pep
per . and caused a burning sensation ...hen applied
10 the tongue. to the lips. and to a small ...ound

Efhno:oofogy.- The common name used by the
Embena Choro India ns o n the Rio l"apipi (At ratc
drainage) is chicomro. which rna) ' he a combinauon
of Ihe Spanish ....ord chico ( - small) and the Choco
word bocorro ( - frog ). D . hinriorucus is called ko..
koe-p<i(in phoneuc English : kohng- K WAY PAH )
by the C hacO Ind ia ns (If the Q ue brllda Bochorama
(uppe r San Jua n drainage) . who told me tha t. unlike
the k\)koe ( Ph,r lfob<//t's uurotoeniat . the species is nOI
sum c-ientty poisonous to serve as a so urce of hlow
gun po Ison.

Nome"c1U1ure.- Th is species has lo ng been ca lled
a subspecies of D lillclor;'d . It i, nOI conspccific
with the la rge. str ipe d Guia nan species to whic h the
name D. li ,,('/fJri u< is restr icted her e in.

D iI l rib/lliQlI und hl/bi l lli ( F ig. 7).- Eleva tion
records ar e fro m 18 to 1070 m . D . histrionicus is
kno wn from the Ch oc oa n region of western C elom
hi ~L a nd northwestern Ec uador. west 10 the Pacific
cousr nnd ca,110 the And ean foothills . in Holdridge 's
(1967) lowl and tropical ra in forest and lowland Imp
ical wet fore st zo nes. The wettest parts o r the mnge

lack a dr y seaso n. 0. 11/,1'l ri"1/ illl.l' is ada pled to areas
having high precipitation. and drops uut in western
Ecuador and extrem e nort hw estern Colombia.
wh e re the an nu al precipita tion is less. and the dr y
season is lo nger. It usually is round on the sh ad)'
forest floo r. hut atso occurs in low. bushy secon d
grow th in dis tu rbed a reas.

L«ali/lrJ, -COLO~I BIA . CItoNJ: Rlo.ueio (US~M

144947): S~fTania d~ Baud", ( A~SP 2~6 111 -22. 2~24 -2~);

AlLo del Bu~y (LAC~171673 9(4) : Camint>de Yupe. Ser·
rania de Baudo. 1'>o:1...een Uppel Op"pdo and llo mingodo
draina~es(LA(,M 431S3 7Oll. 71'lO11 ·271: upper R,o ~apipi

near june liun R.' , Me r~ nd,,', (l.ACM 42700·431821: Bah(a de
Ulria (FMNH 81870: US~M 144991: ILS 188): upper R(o
Ruey (LACM 610S6-~Jl: J MS 1662): Finn La Vicloria.
junelion Rios PepC and Baudo IUSNM 1449U -90): r",,-d
be t,,'~~n LasAnimas and h lminil(LAC M 437(9 ): Andago),a
(LAO'1 42 ~3 1 - 32. IlS 187; 8 M 1 9 1 ~ . 1 0.2 1.51 ---6 1 .

1915.10.21.63-65. 1916,4.25.23: USr-;M 144941-44.
145791_92.146839: F M:"'1l1l1850· 53): I km W Andago~a

(US,",M 124218-321:Anda~p -01'<'~6 ro,ad . U k m from

Andago)'a (l.>S:"l~1 124262-64): 120 km S Anda~y"

(US,", ~I 139nSI : Finn l a Granja . 30 km from Quibdo .
upper RioAlralo(USS M 14494's); Quibdo (llS 14,S. 14'sa);
RIO San Pablo (A~I:"'1l IJ69S-70I. 13703·0.5. 13707-09.
13712. 13716-19: US1'\M 147.508 - 10): Qu~hrada Tapara l.
20lm N Palnl ina. San Juan drainal"(AM~1I une"t CAS
1l9ll86): Quebrada f>a npla. San Juan drainage (A\lI' H
u"""l) ; Cano Do.:orOO. l>el"e~n ("ueufTup( and S"ilnam.i.
San Ju"n drainage (A\lS H uncal : MCZ un,;al): Noanam .i
(8 M 1909.10.30.40): Junlas de Taman i . Rio Tamani
(BM 1910.7.11..53): RiO InVri . T"milni drainage (8 \1
1915.10.21.48-50. 191's.10.2l.S0AI: Peh l~. Rio Condoco
(8M 1913.11.I2.81-118. 19104.5.21.78-80); Rio ("ondoto (8 \1
1913.11.12.90-93. 191's,10.2I ,82·87) : T"oo ( 8 M
1910.7.1I..51 -'s2I: F'la.,a d~ Oro (LA("\! 43774·80: US:"'''!
lS0626-30: f \! :" H 54226. 54229. 5424lt-741; 16-24 km w
P1a~a de Oro (USS M 147164·20l 1: trail ~l,,«n Play" de
Oro and Quebr.oda Bo.:horam.i (LACM 43710): l orna d~

F.nt:amacKm. Quebr;t<l" Ilochoram.i. urrer San JU3ll drain·
aEC (LA.("M 43711 ~ 15. 43742-731; Ir" il hc'"een Qu~hrad"

Bochor.lmi and Rio Tadocito (LAC\! 43716-4 1); RiOTa
00..;10 (UM MZ 121424): juoclion R i~ San Juan "nd
Uorando (K U 9Il~23 -291 : RiO San Juan (lJS:"'M /44946 :
F\!~H 15(43)- A..'iotpntl: finea los. Ua nM. Rio A"'luia.
belo" junction Rio O<:aiOO t LACM 42's)3-40. 42698 ~I :

FlOC" C'hibig.ui. Rio Ar<juia. a"m'e j u n~' lion RI" Ocaid",
(LACM 42541·4l . 4265497); ~ km W Fin"", Chibig.ui
(LACM 42544653) , Ri.,.ra1d<o: S"nl.l Cecilia ( FM~ H

54184. 54186. 54188. 54190. 54197. 54200-02. 54206. 542011 ,·
0'1.54211.54213-20.54222. 54224 ·2,S. 54228. 54231·32.
54234--47); 2~ km w Pueblorri~"O (HT 9056 at Uni\~rsidad

del Valle. ("ali. Colt'mbia). JlQII..: J lm"'n,;, . Kit> Dagua
( 8M /908.'s.29.'s's 62: AMNH 3139.10613-15): lodAang.o>
[_ Junta, _ l<"("i, new,.. Rfu lhgual (MR II!\ 1038): near
Bucnavcntura (8 M 9's./ 1.16.32-42), ."'ari;"': Rio Malaje
(US'<M 147317_19): Imhilt'. Rio Mira (USS M 147401- 29):
Madrigar. pa" of Rio Patja thwugh Cordillera Occidental
jCAS·SU 1ll ,S 1. 13246~49. 13251-66; USNM 145WO-OI):
La Guapealla ( A~SP 25349 52: FMSH 61772·73. (,1775:
LACM 60984-87. fJI O~9-f>4 + une"l ;,lugucd j

E("UADOR, t;._ ruIJu" C lchabCtWCAB37113 14; 8~1
\llt.3.L2 5 ~ 28: GOV 93's1-59): R(o ("up" OAI' .l'l14J;
lla,;icnda Equinox, 38 km NW Sam" Dumingo de I,,, Co
lorado, (JAP 17t\fJ -fJ7. 171\8. 1790-92. 1874. III\lO. 3107.
3's13-14); T"mbo Alto (GOV 8475): I 4 kill W [I "];Ieer
(lA P 2831-35. 28's8-6 1. 2871. 2932-34); I km SW (":lehlli
(JAY3029-30); Rio () lJr'lIlgo (AM r-; H 10,S97 99): I'ambd ar
( A M~II 10600. /0609- 10. 10tJ121: Rio S"pay" (8M
1902,7.29.21); Playa de Oro (US;o.; M 20603 (4): S"n Javier
(AMN II 1 0t.0~ -0il : RM 1 90 1.3. 294 's ~~ : GO \' 8( 19): Sali·
dcro (A\I:-III 10601-041. Pichi",''''': Santo (lo m;nso de I""
C" k,rad"s( KU 10'1247-.56;("AS-SU 10383: F MNH 1726~9) :

10 km W Santo Domingo de I"s ("o/" rado, un road \0 ("hone
(CAS·SU 10382): Hacienda [ .p ino.... '1 lm W Santo Do
min!:o de los ColoradO" (CAS-SU 10566--76: US~ M

145802-03): Rfos Pu['usa and Quila near San,o llo minllo
de los Colorados (CAS·SU 10380--81): ll aciend" lelia. 3~
km E Samo Domingo de klS ("ok>rJdn. on road 10 Quito
(("AS-SU 10( 15): 18km WSamo Dom ing<l d~ k"'Cok'rad'.....
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km 19 un Ch"ne 1\"'" (J}\P 4031, 4097, 4149 52): ~"Otl

Farm. 6 km E Sant<l l)omlnp> dl' k", Cok>rado... lm 121
UAr 3949 53. 395$. 4OSll -89, 4111, 43'1l1 -4404. 4440-431:
Puc:rtodl' 113 (JAP 3S37: GO\" 92441: RI<I Mulanll', u..
ml'l'iIkI;ndrainaEC' (CA$-SU 10360--61): R", DIan«> "I\:<lua
tor UAr 1856-571: Tanti t Boull'nEC'r 1882b: 4t>Jl

OOU8THJl RECORDS, COLOM81,... If .'~:

Art<k> (A \-I ~ H 14(30): "'l">lem' k'f'C' of C" nlllk ra Cl'ntral
t MRH~ 48481: RiwuuIJ.I : FirKa La Sl'ha. Cerro Talami.
1100m ( P.I~ H ~2271: e.......: Popay.in. 1100 m (FM"l n
M774).

Ckturd <l"J UaiMd mafrrnr/.-Subr.lUem l a: LAC\l
43064: JMS 1662: Panc rn 2: LACM l\09It,HI7: JMS IMJ-M.
1677: Subp.allem 3b: LACM 43732: r" ul'm 4: LAC\l-,
Den.Jroha ft's It'ucom..fas Fitzmgcr in Steind achne r

"'"Yellow-banded Poison-arrow Frog
Frontispiece II

IBM [hm d"'!>ule.l· leu ,·"",..I" ., H lIj "ser. Slcinual:hnl:r:
21>0 261, platc 13. figs. l. la ·d. h" lulype: NH.\I'.V
19188, Colomhia. Steinual:hner l:nn'idcte d lJ. I.."co ·
.....,<lS~'t>nspecific .... ilh I'h.~-I/ubul"1 <l"rdl"JG irard and
",'n<>n,·mll.c.J both nam"os ....nh D, /", cllm .... (So:hncl'
Jer).'

1952. ~nJrob<l/"J Ie...--la.•. lUI; and Kk" 'i; t>f>lI -M9
1959. ~nJrobtJ"J leucomddJ. Gtnn: 129 ( te ~ t- fi g.l. 132.

color painllng on co·'I'I'.
1961. DmJrobaf"/euC_ku. Ri, ero: Ibll·l69

Dejinifioll. - Sno uH'cnl length of adults 305 -375
mm : ~k in of ba d, smooth; ta r.oal tubercle absent or
~lightly developed: color in life : black with three
)1'110"', yello...-o range. or o ra nge tra nsverse dorsa l
bands containing blac k intrusion, an d spots; o mo
sternUm absent .

D I<lf(" oJis. - D . {eucomdas i~ a mem ber of the his

friunfCU<group, diffe ring from 0 . his/filmicu.• in hav
ing light u ansverse do rsal band s con taining nu
mcrous spots an d intrusion s o f grou nd color (D . hi."

Irimriern usually lacks light transverse dorsal hands:
wh en presenl. the hands lad intru ,ion, of gro und
l:" lur ).

" (·sa/II/h)/[ . -c Measurc r ncnu nrc in T ahle 3. T he
skin is smooth. cxccpttbc posterior helly a nd ventral
sur face of the th igh s. which a re ru gose , The Iym 
panum i~ rou nd . and its diameter i, sli[:hl ly' le..., tha n
o ne-h a lf o f the dia me te r of th e eye . Th e finge r di sks
a re nOt sexually d imorphic. T he ta rsal tube rcle is
a bsent or slightly deve loped .

In life, most venezce tan 'J'<'cimcns arc bla ck with
three broad vellcw tra nw erse dorsal bands contain
ing bla,; k [ntrusjonx, bands, or sp'}(s. T he limbs are
ye llo w. spoued with blacl• . The ven ter is bla ck.
sometime, with a )-...110...· Spol (Rive ro 19( 1).

Specimens from Ib d end.. S..n Fe lipe . Ven ezue la .

ar c similar to the ..bove . but the ban ds are o range
(Heat...ole et al. 19(5).

Rr fa/i un.•hipJ . - See the relaeo nships section under
D. hi.flriollicuJ.

SIQflul<'h CO'll" 'lIS (o ne specimen). - Fro m USS ~ 1

83'J40: U YM E1"OPTERA : Fonnicidae: Crrmafo 

gtlllr' sp (51 ), Truch_l'm.rrmrx 'p (J). Slrumi1:rll.l·J sp
( I) •.\#y m ricoc' .lp l<l sp ( 12). Gllamplogrlly1 t'xarulO

Em .? (I) , Gn"mp/ogrnys sp ( I). Myrmecin ae (39 ).
l ri OOmp m r ., sp (2) : ISO PT ER A: S " su fi /r rm r s 'p
(72).

Et hno: oology . - T he Maquir ita re India ns of v ene
zuela consider D. Ir"comrla1 sacrcd. T bey use il as
a test an ima l to assay curare (R ive ro 19(1 ),

N ome" d " lII rr. - 1>, l..uctHnelas is a Pitzinger la bel
nam e fiN published hy Stemdac hncr as a synOn)'m
of 1>, lin("/ori lls [Schneider }. According 10 Art icle lld
of the lntc rr uuicna l Cod c of Zoofogica! Nutnencla·
turc (I nte rna tio na l T rust for Zoological Norucnclu
ture 19(4). 1>. Ift/ om"'I,, .. j , an available name. he
cause il was used again bef ore 1961 t h)' Lutz and
Kloss in 1952 and by G ines in 19$<,1 ). Th e , ,,me ru le
makes ava ilabl c the names D . gah" 'IOrlOfU1 and D .

oumquennatus.
Di.<lfibll l i,m und hahifaf (Fig 6 ). « Elevanou

reco rds a rc fro m 50 to 800 m . D.I..ucomt'll/sis kno...n
from the Guianan Orinoco drainage of Venczuela
north to the Rio O rinoc o. east into Guyana to the
Essequ jbc River , south into ext reme nor thern Brasil.
and probably wot into extreme easte rn Colombia.
in Hold rid[:e 's (1967) lowland tropical moist (orest
and lowland tro pica l ...'e r forest zones. It inha bits
shady' for est, on the ground and on moisr stones and
trunks [Rivero 1961) .

/.......luit'J.- COl O\-IBIA,T~,pc localil~'. nacl lof;.lt ion n,,1
statl'd (l" H\l W 19188).

BRASIl. Raroi .....' Rio soce (Lutz and KIOM 1 9~2 1 :

Uranduique, Rio Ireng (KU 931441.
VEl"ElUElA. R,>lj"ur: San rd i ~. R io Orino<:o( ,"' \I~ H

75789: 77715): Castillor de Ouavaea. RIO Orin".:o (US:-.< M
12889'>l1: Can"ima ( US~M 147865:CAS 94'175_76): 3 km E
Canaima(KU 117308- 10): lb cicndaSan Felipene.r MiamI>
(flc alw"lc cl al. 1965); Auyameptii AMNII 41>044 47,
4(,(151): Guri Dam (AMNH 81 4~S ): Rio Cuchivcf<' (('AS
941>83). If "",: ,,,,,,.: ba, c Cerro Duida (A M ~ H 23202,
23206: UPR 205): Rio Pe", ad" ncar Cerro Duida (AMNII
23179.23235); Tapara. RtJ.>Cunuellnuma (U PR 20(> ·07):
8e1~ n , Rl'" (unueunuma (US:" M 165012 -131: 6 km SE
8elcn (USl" M 165019-2 1): AI~, Cunlll:unuma. t a Culehra
(UPR 198_204. MCl 27829. 28571); Cerro Yapacana
(US:" M 83937-41): Mi, iOn Coromola_Alure, (US, \!
137194-961: Ya, ila (SC:" 773).

GU Y"':"'" .H"=,,,.,.i ·I'Uf_ : Pautr..ima foothIll,
IBM1933,619 1-21: lrcngValky(8\t 1903.5.29.31:KUfupung
Ri' 'C\" tU MMZ 83593·95: AM:"U 499421: Koran! R,>cr
IAMN U43Sl3-2~1 : 16km~ Kaieteur Falk (US:" M 11M0441:
Ka""bo ( AM~H 709llJl.

CkturJ ",,<1 Jldfnd ""'tr",,'-- US" M 83940; AM~H....
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millllll/I group

This group con tains six species (I) u{lohu<'yenxis.
D. fll{gurilu,~. D. milllllll.\. o. opisthomelas. D. 11111'1'
1III"I·illulll.~. and D. ;Iqermurki).

Def init ion: snout-vent length of adults sma ll
(12-2 1.5 mm ): stripes presen t or absent: color in life
sometimes red : dorsal skull bones not fused toge ther
or sculptured; cmostemum present; tadpoles (known
only in V , min utus and D. optnhometasv have oral
dis k ind en ted. dcnriclcs no t reduced in number. and
anus dextral.

fknJrob<lle,~ ullobueyen.\i.. new species
Golden Poison-arrow Frog

Frontispiece 1

H% l)'p".- LA CM 71972. collec ted on summit
mar ker of Alto del Buey. Departamento del Choco.
Colombia. 1070 m, on 20 August 197J, by PA Sil
verstone.

T"!,"puru!)p,·". same collector. - FielJ number
PAS 580.7 1 (given to INDER EN A). 1070 m. 18 A u

gust 1971: LACM 71973-74. 1070 rn. 19 August
1971; LACM 71975. 1070 m. 22 August 1971;
LACl\l 71976. 1065 m. 22 August 1971: LACM
7 1977.985 ru , 22 August 1971.

Definitio n. -cSno ut-ven t length of adul ts 15.5-17
rnm: skin of hack slight ly granular: tarsal tubercle
ab sent or slightly developed: color in life: entirely
yellow or metallic gold. so metimes with greenish
tinge: no red. blue. or white : no stripes: sometimes
small black SPOtS on dorsum only or un dorsum and
ven ter: omostemum present.

ViuXlwIiI. - D, ahobueyensis is a memher of the
minutus group. differing from D. minutus and I)

IIlIXl/rilu.\' in lading stripes, from V. Opislhomf.'fll,'
in lack ing a well-developed tarsal tubercle and in
lacking red color in life. from D. quinq(levill'IIU< in
lacking reticulation. and from D. .'teyertlwrki in hav
ing a slightly granular belly (smooth in D. steyer
marld). in lacking a well-devclopeJ tarsal tubercle.
and in lading red color in life. D. aflohll,')'eIHis re
scmblcs V. plllllilio, but differs in ~mall';r size. in
having the Venter and limbs the same color as the
dorsum (the venter and limbs sometimes arc a d if
ferent color than the dors um in D. pumilio). and in
lading red color in life (red is pre sen t in D. !,lImilio,
except in many specimens from western Panama)

Description vfllo/vl),!,". - The holotypc is an adult
female. 17 mm snout-vent leng th. The skin is sligh tly
granu lar. except the palms and ,olcs. which arc
smooth. Teet h are absent. The tip of the snout is
subtruncatc in dorsal aspe n and rounded in lateral
aspect. The canth us rustralis is rounded. The lorea l

region is slightly concave. Th e wid th of the uppe r
eyel id equ als two-thirds of the interorhi tal dis tance.
The diamet er of the eye is slightly greater than the
distance from the eye to the nostril. Th e tymp <l num
is round. its diameter is sligh tly gre ater th,1I1 one-half
of the d iameter of the eye. and its postcrodorsal
porti on is concealed. The second . third . and fourth
linger dis ks are relatively large. The first linger is
shorter than the seco nd. The fingers lack fringes and
web bing. The tarsal fold is present. but short and
poor ly defined . The tarsal tubercle is ab sen t. T he
toes lack fringes and webbing.

In life. the do rsu m was greenis h yello w with small
black spots: the vente r wa~ bright yellow. ln preser
vative. the frog is light silvery gray with small to
medi um-s ized black spo ts on the head. had. sides
(If the body. and do rsal surface of the llmbx; the
vente r is immac ulate.

Description Qf pamtypcs. - T he snout- ven t length
of PAS 5S0.71 wa~ no t measured. One purutype
(LAC M 71977. a [5.5 mm mal e with open vocal
slits) is an adult. On e paratype ( LAC M 71976. 8
mm) is a tin)' juve nile. The othe r three paratypcs
(LAC M 71975. a 14 mm male with closed voca l slus.
and LACM 71973-74. 14.5 and 15 mm fem ales) arc
large juveniles. The paratype~ rese mble the hole
type. except as no ted belo w. The tip of the snout

is tru ncate to su bt runcatc in do rsal a~pecl. The diam
eter of the tymp anum varies from slightly less than
to ~ I ightly gre ater tha n one-half of the d iameter of
the eye. The finger dis ks arc not sexually dimorphic.
In LACM 71974. the tarsal fold is a disti nct ridge
on one foot and indistinct on the ot her foot. and
a slight tarsal tub ercle is prese nt on one fool.

Th e color in life was as follows: PAS 580.7 1 was
ent irely yellow except its soles and pa lms, which
were black; LAC M 71973-74 : one specimen W,IS

en tirely ye llow. and the other entirely golden-yellow
with a slight greenish tinge; LAC M 71975 was
greenis h ye llow with 'mall black spots on the dor
sum and venter: LAC M 71976 was enti rely metallic
gold: LAC M 71977 was entirely brig ht yellow. tn
prese rva tive , LACM 7 1973-74 and 71977 arc en tire
ly dar k gray: 71975 is dark gray with 'mall blac k
spots on the dorsum and vent er (only tWO spots are
on the throat): 71976 is entirely dark hrown except
the throat, chest. and limbs . which arc light brown.

Tadpoles. - See distribution and habitat section.
Ely m%x,r. - The spe"ie~ i~ named after the type

loculitv
Dis:rihlll iol1 1111</ hahirlll ( Fig. 6). < Elevation

records arc from 9H5 to 1070 m. D. altobuevcnsis
is known only fro m the Alto del Buey, a mo untain
in the Scrraruu de Bnude. in the Chocoan region
of Colombia. in Hold ridge's ([ 967) lowland tropical
ruin fore st zone .
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Du ring my su y. the su mmit of the Allo del u uey
was usually cool. dri zzly. and obscu red by mi~l. The
summit was clea red of vege tation by a n upedit ion
or uie tasnuno A~ustin Cod aui in 1956, an d in 1971
.... ..... covered by' ~ra ss a nd a few ferns. The grassy
area was about 15.2 m long and 4.6 m w'ide; on
it was an alu minu m summi t mar ker. On the upper
dopes below the grass was it den se second gro wth
of small trees and bushes . amo ng which were ferns
and low terrest rial aroids. .... hose leaf a \ ils contained
water. Almos t every aroid leaf axi l on the edge of
the seco nd gro wth cont ained a tad po le. Abou t one 
th ird of the tadpoles were de ad when found; Ihis
may have been caused by su h-op tima l tem pera lures.
The tadpo les ( LACM 7 1906. num be rin g 17) are of
the mill/JIltS Iype, with indented oral disk and dextral
linus. hUI it i ~ unce rtain whether they ure D, alto
hlll')'('""il' or I), sninuues. Primary Io rest covered the
elopes below the second growth ; the tru nks and
branches bore " lush growth of mosses and bromc
liad s.

I observed D. u/lohue.n'".<i.• only on and near the
sum mit, although three othe r species of Dt'nJruhu/f j"
D. his/rionic". and D. minwu. (Doth common) and
D fulguri lus (ra re). occu rred on the fores ted lowe r
slopes. and two of these (D, histrionicu . and D. min·
UIUS) occu rred continuo usly up to the sum mit. whe re
the) were tak en togeth er with D. allollueyensis, Two
of the seve n spec imens of D. uftobue-"~fuis ( LAC M
7 1976-77) were take n on the grou nd . in forest. on
a ridge on wh ich the tra il continued after passing
the summit; the othe r five were take n on the sum 
mi t t\O,·o in gra<"s(LAC M 71973. 71975). one beneat h
the summit mark er (PAS 580.7 1). and 1"'0 on the
plat form of the marke r (LAC~ 7 1972 . 71974). Their
prefer ence for the marker is easily e xplained: it was
disunctly warmer than its surrou ndm gs. Le'~ easily
explained is the apparent restriction of th is species
to the summit. It must be a fo res t frog. for the grass
and second growth probably did no t occur befor e
1956 (the date of the summit marker ). Its a pparenl
absence from most of the forest below the summit
may be a collecting a rtifact, butthe species probably
is contlned to the sum mit and upper slopes of th is
mountain , If it occu rred o n the lower slopes. there
would be no "pparenl obstacle to its spread to other
lowland areas, }'et it hav never been fou nd elsewhe re
in the Ch oco.

l)t'nJmh<ll~s f ulgl/Tilu1 new species
Yel low-bellied Poiso n-arro.... Frog

Figur es IIA. I2P. 16

19f>ll ~1II1m/>d1. S m'It..,..s (panl. s..v"gt:· 7flO---761 (not the
li!:ure)

1910. ~ltdrohol~J mlnlllllJ 'f('ltlrinurll/fJl..S (parll. C"ll<:h r<1n
..nd Goin : 2J-lj (nol Ihe plale).

t970. ~"Jr<Jb«I~J lll~..bris (p;>n). Cochr"n and Goin '
19-21 ( not lhe pl<lle)

JloJo,-,~. - LA C T\! 42319. collected at Pla ya de
Oro. Departamento del Ch0c6. Co lombia. 160 m.
on I June 1968. by P.A. Silverstone and J .E. Ramos .

Porol)~j" all from Co lom bia. -LAC M 42320 and
US:-'; \ { 15063 1. topopar atypes: USS M 147 J59~63 .

10- 15 km W Pia)" de O ro. Ch 0c6 ; AN SP 25623.
Serranra de Baudo. Choco: LAC M 7 1971. Alto del
Buey. Cboco. )00--420 01; LAC M 42312-1 8. Cami no
de Yupc. Serranfa de Baudo betw een up per O poga
do and Domingodo drainages. Cbocc. 5 10-6 80 m:
LACM 423 10- 11. near Fin ca Los Lla nos. RIO
Arqu fu. below confluence Rio Ocaidc. Anrioquia :
FMJ\H 54203. 54223. Santa Cecilia. Risaralda. 800
m

Defin ition. -c Snout-vcnt length of udults 13.5- 16.5
mm : skin of back slightly granular; tarsal tube rcle
absen t or slighlly devel oped : color in life : dorsum
black with gold. yellow. o r yellow-gree n com plete
dorsola ter al an d inco mplete la tera l s tripes. and an
inco mplete medi an stripe on ante rio r portion ofdor
sum : venter gold or yellow wit h black marbling or
~pots. gold or yenow predominates. no red . blue. or
white on venter: omostem um prese nt.

Diagltolis. -n.fulgurilus is a mem ber of the mill'
utus group. d iffering fro m D. a"oI>ue)'~llSis in haVing
stripes. from D. apil thomef/ll in having stripes , in
lacking a well-developed tarsaltubercle. and in lack 
ing red co lor in life. from D_quinquel'iflalUJ in lack
ing reticula tion. and from D. sle)'ermurki in havi ng
stripes and a mod era tely granular be lly (~mooth in
D. ll e.rerrnarkt) and in lack ing a tarsal tu ber cle . D.
fufguritu.• closely resembles D. minUIUS. but differ.;
in havin g an incomplete light median stripe on the
anterior portio n of the do rsum. and in us ually hav
ing the colo r of the vente r pred ominantly light in
prese rvative ( Fig. 16, left) . with a yello .... or gold
ground color in life, bearing black spots or marblin g:
the venter lacks blue and white in life (D . mimI/II '
usually lacks an incomplete light median stripe on
the anterio r porti on of the dorsum, lind has the colo r
of the venter predominantl y dark in prese rvati ve.
with a black or brown ground color in life. bearing
blue or whi te SpOlSo r marbling).

Desc ription of hotorvpe. - The holcty pe is an adult
female. 15 mm snou t-ven t leng th. The skin is slight ly
granular on the dorsum an d mod erately /lranllia r on
the ven te r. except the pal ms and soles. which arc
smooth . Teeth are absen t. Th e tip of the snout is
subrruncaie in dorsal aspect a nd rounde d in later al
aspec t. The cant hus rcsuatis is ro unde d . Th e lcreal
region is vertical. Th e wid th of the up per eyelid
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equals two-thi rds of the inte ror bital distance. The
diameter of the eye is slightly greater than the dis
tance from the eye to the nostr il. Th e trmpcnum
is round. its di ameter equals one -ha lf of the d iame
ter of the eye. an d its pos tc rodorsal port ion is con
cealed. Th e second. third. an d fourt h finger disks
are relatively large. The first linger is sho rter than
the second. The lingers lack fr inges and webbing.
The tarsal fold is present. The tarsal tubercle is ab
sent . The toes lack fringes and webbing.

In life . rhe iris was blac k. Th e dorsum (Fig. llA)
a nd sides were hla,' k with yello w-green uppe r lips.
com ple te do rsolate ral stri pes. inco mplete late ral
stripes. and an incomplete median st ripe (the latter
on the an te rior thi rd of the dorsum. dividing in to
three branc hes on the .nout). The dorsola te ral
stripes "ere continuous ...-ith undula ting yellow
green stripes eXlending dorsally' along the entire
length of the hind limbs, The right dorsolateral
stripe: divided into lWO branches on the posterior
fourth of the dorsum. forming a loo p at the point
of divis ion; the righ t branch was conti nuous with
the righ t hind limb stripe. an d the left branch ran
media lly towa rd the a nus. T he ngfu hind hmh stnp e
for med a small 100lp (en closing the black grou nd
color) on the calf , The dorsal surface o f the tore
lim bs was yellow-green. The umerovcr ural surface
of the uppe r arm s was yellow: the rest of the ventral
surface of the for el im bs " 'a, black. Th e throat. chest.
belly. and ve ntra l surface of the hind limbs were
yello w. CJ(a:pl a sma ll median throa t spot. a tiny'
dol on each side of the mid-belly'. spots on the hind
limbs. and a median stripe: on the belly {bending
dextrolatcrally on the chest), which were black . In
preservative. the ydluw and yellow-green have
faded to gray_

lhwriplicm of parUly~... - Measurements are in
Table 3. Th e pararypev resem ble lhe hokuype. ex
(.'C pl as noled be low. T he tip of the snout is truncate
10 subtr uncate in dorsal a'pect. Th e lcreul region
is vertic al 10 slightly co ncave. The finger dis ks are
not sexuall y dimorphic,

In life. the stripes uf the paralypes were metallic
gold. yellow. or yello w with a greenish nn ge. All
the pa raly pes had a pair of dorsolater al slripes.
usually not bra nching poste riorly: in one para lype.
the ' tripes expanded on the mid-hack. almost touch 
ing each othe r. All the parat yJlC" had an in(."Omplele
median smpe on the an terior portion of the dorsum
In some pa ratypes. the a nte rio r end o f this median
stripe split into a Y in front o f the C)es (o ne arm
of the Y some times was absen t); in other parat ypes.
the snout lacked lighl ma rkings. On e paratype hau
a shon. inco mplete median slripe on the posle rior
portion of lhe dorsum: lhis . tr ipe was nol oonnecl etJ

....-ith the dorsola te ral stri pes. In all the pa ra rypes,
broad yellow or gold longitudinal uripc:s extended
dorsall y alo ng the entire leng th of the fo relimbs and
hind limbs. On the forel imbs. these stri pes covered
the entire ....,id th of the dorsa l surface ; o n the thig hs.
the str ipes cove red only the anterodorsa l sur face.
leaving the posterodorsal surtace blac k; o n the
calves. th e str ipes enc lose d a few round or oh lon g
hla" k spo ts. Most p.lralypes hau a black spol on eac h
side of the throat: these spots so metime s joined a
black median throat spol. In all buttwo of the para 
Iypes. the \'enl er was predominantly yello w or gold.
with black marbl ing or rou nd or ohlo ng black spots.
In one of the 11'0'0 excepuons. an adult. the yello....,
vemral color was confi ned to a throat horseshoe and
a pair of pa ramedian stripes: posteriori)'. the stripes
joined a pair of broad ligh t ventral thigh stnpes. and
anteriorly. they ended in bulb-shaped expansions on
the chest. In the othe r pa ralype. a juvenile l LAC M
42311). the venter was black. except for a small
square gold spo l on the chin . In all paralypes. gold.
yellow. and yellow-gree n have laded 10 gray in pre
sen/alive

Tadpotet. - D. mimauslike (inde nted or al disk.
dextra l ,lOus) tadpoles tak en from the leaf axil. of
epiphytic bromcliads OIl me Camino de Yupc. Co
lombia (LAC M 71907). may he lhose of n .J il/g/lri/lIJ
(D. mhnetus has not been foun d the re).

Rekutonshipt. - f) , fll/gur/Ill .• is d m ely rela ted 10
D. minu/us. Th e 11'00 species resemble one a not her
in silC and in having a str iped dorsu m. Most spec i
mens of D. millUIUS lack a med ian dorsal stri pe. bUI
some specimens of D. mill/l/us (in,luding the hole
type and paralypes) fro m Panama (Garun. 3 km cast
of Achiote. Isla Barre Colorado. and ~ i,ue:loil ) have
an incomplete med ian str ipe on the ante rior portion
of the do ....urn, an d thr ee spec imens of D. minutus
from Cerro Sa ma Rita . Pa nama ( f ~I~ H 160057.
160)66 . 160(74) have an incomplete media n stripe
on both the ant erio r and posler inr pnr tions of the
dors um . I consider f), / "/xuriW.j a distinct species
because I have taken it in symp.nty with n,mil1ll/llI
at two localities (F inca Los Llanos and the Alto del
Buey); at these loc alitie s it W<l S extremely rare com 
pared with D. ", imall s.

.')lOmoc h ((mlIl'III.t (o ne specimen). - f rom LAC M
42315: HY\tENQPTERA : For micdae: \tyrm eein .
ae: fragments: ACAR Il'A: mites of four fa milie s

Etym%gl'. - Th e nam e /Ilfgllri/us ( Latin: struck
by' li!:htning) refe rs 10 the dorsa l colo r p311ern_

Di.IUihulion uml huhilUl ( Fig . 9J. - Eleu lio n
reco rds are from 160 10 ISOO m. D-fulgurituJ is kno...n
from the kl....land forests of Ihe ('hoeoan region of
Colomhia. in lhe "tralo and San Ju an d raina ges.
west o f the And es. in Holdridge's ( 1%7) lowlan d
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tropil:al wei fores t zone. D. julguri/ll.l may occu r in
Pan am a : I have seen photograpbv of this species
report edly taken in Panama. bu t there are no muse
urn records from that rounlll.

I took LAC~I 42J1O near Finea L~ Llanos, in
a forest ...ith ma n)"palms (induding slilt palms) and
heavy kaf line r. in the dayt ime. among roots at the
base or a tree . On 16 June 1971. nea r the Camino
de Yupc in the Serrama de: Baudo. <I I 420 m eleva
lio n. two ind ivid ua ls of Ihi. species we're one meter
above the ground in a shallo..... depres-sion in a fallen
log. The depression was filled '" nh mu\:' and dead
leaves. Th e log was surrounded by a natu ral dearing
within virgin forest.

CI~"r~d <lltJ .'t"ilteJ " ,," rriiJl. - LA ( "M 42) 15

Delldrohllll'S ninuuus Shreve 1935
Blue-bellied Poison-arrow Frog

Figures ua. 16

19l5. /)~"Jrol><l/~S mimll'" mimllll,<Shreve: 212-21l. holo·
tH''': Me Z 1521(1( . Barr<> C"lorado 1, I;,ml. Canal
7.one. Panama.

1940. Ik nJrohtJlt'.•,II",",,' Dunn; 109 110. hololype : Al'SP
217'l1.Cerro Campana. u.1 uf lhe Canal Zone. Pana
ma. Panama .

1%11 !knJroI'<Jl"1 mlll."..1 (pan). Sa""!e: 760---761 . fig. 50 .

lkji"iti'NI, c-Snout-vent length of adults 1 2 ~ 1 5-S

mm: skin of bad slightly granu lar : tarsa l tubercle
absent: color in life: black o r bro ...n with orange.
gold. or yellow comple te dorsolateral and incom
plete lateral stripes; usually no median donal saripe:
ven tral .polS o r marblin g blue or ...hire. no j ello....
on verner: omosternum prese n!.

Diu/;;nt>.fi.1. - D. minUllU b a mem ber of Ihe minu

lUi group . ditfering from D. ,/(wf,,,<'.remi.• in having
stripe •. from D. "pisllI"mefm in having stripes and
in lacking a tarsal tubercle. from fJ. qui/lq uel'il/,IIIIS

in smaller size and in lading reticulano n. and from
n. JI<'.I't'rI'UHki in having stripe. and a moderately
gran ular belly (smooth in IJ. sl<:I'<'rI' lII r k i ) and in
Iackiug a tarsal tubercle. 0. munaus closely resem
bles 0, j ulxurituJ. bUI dilfers in usually lackin g an
incomplete light median stripe on the ant erior por
tion of the do rsum. and in having the color of the
venter prcdo mma mly da rk in presc rvauv e (Fig. 16.
right), w ith a black or bro....n grou nd color in life.
bea ring blue or ....hite spots or ma rhling (lJ,jufr.uri.
IU. has an incomplete light median stripe on the
anterior portio n of the dorsum. and u.ually has the
color of the venter prcdo rninamly light in prescrva
rive. with a yeno.... or gold ground color in life, bea r
ing black .pots or ma rbling: the venter lacks blue
a nd ...hitc in life).

D ('-'Cr ip l ion. - D. minUIUI is the smallest species
of dendrobaud. and is one of the sma llest species
of frogs. \l ea, urement. are in Table 3. The ~kin is
slightly granu lar on the dorsum and moderately
granular on the venter. except the palms and sol~

which are smoo ih . The tympanum is round, and its
diameter equa ls one-half of the diamete r of the eye.
In some Panamanian specimens. the second. third.
and fourth finger dbh a\erage wider in males than
in females, but in most specimens. the finger disks
are nOI sexually dimo rphic. The tarsal tubercle is
absent.

Colombian and most Pa nam anian specimens lack
a median dorsa l stripe, but specimens with a n in
co mplete med ian stripe on the anterior por tion of
the dorsum (including the type s of D. m il111/lu ) have
been taken in Panama (sec D. ! ulx uriUif account
above).

In life. in specimens fro m the Atrato dra inage.
Colombia. the dorsum j,s chocola te bro ....n with
orange do rsolatera l stripe. and sometimes an mange
.sulrusion between the stripes. The a nterodors al sur 
face of the upper arms. upper lip stripes, and dorsa l
su rface of the thighs arc orange. Ora nge, gold. or
blue lateral 'p<-)I.' somet imes fuse into a diagona l
stripe on each side of the body (this lateral stripe
usually i. inco mplete. hut rarely i~ complete . reach
ing the dorsolateral srripe behi nd the tympa num).
The re are blue spots on the dorsal surface of the
hands and feet. The venter is blac k with medium
blue or light blue (sometimes with a greenish tinge)
Spoh or ma rbling

T<ldpof~s (Fig . 19). - MeasuremenlS arc in Table
4. The oral papillae are in one row, and border the
entire posterior lip. bu t border only the lateral por
lions of the ante rio r lip. The oral di~k is laterally
inden ted. The denticle Icrmuta is L..!J . The beak s
arc ma.ssive and serrate. and the lo"Jer bea k i. not
indented. The e)'es are dorsal. The spiracle i. sinis
tral and 10.... . The dorsa l fin varie s from not reaching
10 barely reac hin g the body. The ' IIlU' is dextral.
The tip of the tail is broadly rou nded . III prc-crva
rive. the head-body and ta il arc very pale tan with
scattered brown dols in a .specimen from a n ..dull's
bad ( I.AC M 431\61). and da rker (light bro wn) dor
sally. with bro....n dots on the en tire surface excepl
the posterior half of the ver ner. in larger specimen•.

Adults deposit tadp<-lle. in water in lea f axil. of
bromcliadc ("'hers 1969;4l ). V. Lee took th ree tad
poles in water -in man- made bamboo pots ncar the
Rio Raf'O"O. Colombia: lhey fed on mosquito lar
vae. One: of these tad pole. uaken on 13 Fe bruary
1964) metamorphosed 47 dOl)' later (o n 30 \ l;,lrchJ;
as an adult. it fed on adult mosquuoes ( C/t/~x ) (V.
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Flfa :llt Ill, Ta.Jp<>le of p,."eI"H>u/rs mi""t" .'. Bd cn. Colo m
bIa ( lAC \-! 431l1> 1). from b.i~ ~ or ...Jull: moulhpa rts. dorsal.
venl ,al. "n.J laleral 01'1"·...1' (Sl"~C H ), l ine. equal "nc milli.
meIer.

l.ec . unpublished da la ). A n adult has been tak en
curryin g one lad po le ( LAC M 4J X(1 ).

RehI/lOl/\'h/p ,•. - T ad po les o f 0 , m i ll/l11/.1 an d 0 .
"pis /llom..!" ,\' are the o n ly Ol1e.S in the ge nu, kn own
10 have indented lip, a nd a de xlr al an us: this a nd
their small sill.' sugge' l that the y be long in the sa me
speeies gro u p. See the relationships section u nde r
0 . fi "X uriIlH.

l .ife hi,,/ory ,-An ad u lt fem a le ( LACM 43 827 ).
13.5 m m snout-ve ntlength , contained o nly \'.00'0 large
eggs (3 10 4 mm d iameler) in each o va ry. The tiny
Sill.' orthe ad ult. Ihe nec esvity of lay ing la rge ter rc s
trial egg ' . and the pro ba ble l a ~' k o f se lection pr essu re
in favor of a large cl u tch ,ill: (due 10 a high o ffsprin g

surv iva l rar e) ac t tog eth e r 10 limil the clu tch size
in th is specie s

DiSlril>Ulh", and )l</l>i l ' l/ ( F ig . 8), -· Ele va lio n
records a re fro m 25 to 1098 m. D. minUl'H is kn own
fro m centra! Pa na m a 10 mid -way do wn the Paci fic
coast of Co lom b ia (toul ma y exte nd fart he r so ul h )
in Hold ridge's (1967) lo wla nd tropical moist forest.
lowland tro pica l wet fore st. a nd lowland tropica l
ra in toresi zo nes. T her e is a distri butional gap in
the Dari en region o f Pan am a . which m ay be a cot
lecting gap_ Spc<'imc ns fro m Colom l'lia were ta ken
on heavy lea f litte r on the ground in sha dy for est:
specimens from Cer ro La Campana. Pa na m a . were
ta ken on the ground a nd in leaf nils of l'Irumcliad,

l.on2htlr.<._PA:"i....M.t, C__Ii: U Valle de Ank'", (A " ' H
55517J,P__: RK> Pcqucn ...Mad of Maddc n Lake jA!';S P
233S1I: KU Ilb8SOI : Cerro La Campan.o. \ KU 7/>599 ·605.
77&76.1154'16-50) .1167 42-44 : UMMZ 124537· 38: AM' H
5%60---62: ....' SP 21791-113: Hl'\H 67708 09. 1307tO.
153666-731. C""'r: Cerru s.. nl.aRll.:I (FM' H 67970. 160057.
lb((l66. 160:169. 160073-751; 8 ' uo .JeI \lcJ "•. RoO Cuango
near P';o.lcnque \ F\l' H IS3704l: lrall bel"'«n lI.ios flo
queron and Pcquen( ( f! Trap.do fieW n..l .... li T 711"- 15):
SW Cnro Bruj.a(KU 115471-771; H -4 ~m SE PtKno PilOn
\ KU 1154n -1I5. J 1557/0. 11673ll-41); 3 ~m E A,;hiole ( KU
12S02S). C"" Z_ : I>la B.lrro Colorado (~ICZ 152!l8:
L M\I Z 63580.63583. 78&53. A'SP 23126.23200: ( ' \ 1~71 .

MS3. ~): Galtin (U M\ \Z 527111: " ' SP 21.1-11 -441. ........
BItn: S il:ucsa (\ ICZ 16016).

COLO\ I BIA. CItuc-O: lrail bcl"een uppe r Rios Sapip'
an.J Opoga<l<'o I lAC~1 43864); uppe' Rio S apip; (LAC \ I
43862-63); Lom".Je F.nnfn..ciOn. Quch,a .Ja 8...choram~.

uppe' San Ju"n dr"in"gc ( lAC"! 43865·75): trail Ml"""n
Taoo an.J Qud >ra.Ja Ib" ,.Jb. " n .J,ainafe .J,,'i.Je ils:1"'""n
Rios AlralO an.J S.m Ju an t"",n Il)' me); AIt... de l Buc),'
I LAC\ I 7190S--06. 7 1928-6 1) ,{Ilrio.pl;"': Ilcli n ncar Vefa ....
Rio Arquia (LACM 4J1lO2 OS. 43861): Fin,'" Lm LlanO!!.
Rio A'quia. below j uneliun Riu Oe"i.J." (LA{'M 43llOt> · 24.
43849-601: Fi""a Chibif ui. Rio A'q uia. a"me junetiun R,u
Oca;oof LACM43825 43.4.lH46.«); 5~m W h nca{'hlbigu;
( LAC \ I 43S44-451. Villi,: Kt,,'kcfd lcr h'Un.J"li"n vir"loJl.;·
cal slal;on. Rio Kal"' so ( l.ACM 6ll9lI1I. MOll- 2M: US,,"\!
151378. 151380).

Cledred ,,/tel,fI" i l ,,'d ",,,/,·ritJl._ I.ACM 43827. (\(WHY

D(·l1d", I>"/".,,"pi,, /llIm l<" ",' Boulc ngcr 1899
Andean Poison-a rrow F rog

Fron tispiece II and Figure 12N· O

IS99 /)e"d",hm t" "pi.II'U"''''{''' Il"" lcn~er: 275. pl,He I I.
lig. 4. 14 synlypcs: liM 1947,2.15,21-34. Sanl a In';, .
north of \k.Jcli in. Col" m" ;". 1160m

1970. Tk",ir,Jhutr.t "p'-"'''"..ela.".C.", hr;ln " n.J " " jn: 22-23.
pble 2G l

1970. J)e",I,." I>a/e" mlllulI" mima u". Coch ,an ,m.J Goin :
25-26. plate 3A C.

11170 Delldrol>ale.• luXuhri~ fpan) . (""<",hran an.J (join :
19 2 1(n" l lhc plale)

Def inition. -c Snom-vem length o f adu lts 14.5 - 19_5
m m: skin of back sligh tly to moderate ly gran ular:
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tarsal tubercle well develo ped: colo r in life : head
and b.lck red: limbs and vente r bro.... n. vente r some
nmes with red spots: no yello.... blue. or white :
omosternurn pre,;.:nt

Diu1:"os;s. - D. opiunom..lus is a member of the
minatus group. differing fro m D. mina/us in lacking
srnpes and in having a well.develo pt'd lill'~1 tuber
cle. from D. fufguri/Ils in lacking Slri~ and in hav
ing red color in life and a ..'e ll-develo ped lan-al 11,1 
bercle. from D, afloout. r..nsis in ha" ing red colo r in
life and a well-developed tarsal tubercle , from D
qui"'iU..' -;IIUIUS in Jacking ret icula tion and in having
a well-dc\lckJped tarsal tubercle . ..nd from D . Sl..}~r

murl.;; in havi ng a slightly 10 moderately granular
belly (smocrh in D. sft.remwrki). D. (Jrj,fhmndll.~

differs fro m the species of the pllmi!io group in
smaller size and in having a welt -developed tarsal
tubercle .

DeJ""p, ioll.-Measuremenls are in Table 3, The
skin is slightly to moderately granu lar, except the
palms. soles, throat. and part of the forelimbs. which
arc smooth . T he tympanum is round, and its diame
ter is sligh tly greater than one-half uf the diameter
of the eye. The second. third, and fou rth tinger disks
average wider in ma les than in fema les. The ta rsal
tubercle is well de velo ped.

In life. in specimens fru m San ta Rita . Co lombia.
the hea d is red. ewert for the tympanum. which
is brown. The hack is dark red with a orown suf
fusion or br ight red. The sides of the body are pink.
ish or red . The uppe r arm, are red ; the lower arm,
are brown . The dorsal surface of thc thighs is red.
cove red by a brown suffusion posrenody. The vente r
is uniform chocolate brown in some speci me ns. and
chocola te brown with irregularl y' shaped .red spots
in other specimens.

In preserved ,pec-imelUiof Dt'ndrobult'J. red fades
to yellow before becoming white or gray: thus Bou
lenge r. in his original descrip tion. sta red thaI the
do rsum of the t,-roes was yellow . Th e types (from
Santa Ines) have ligh t ventra lspots (Fig, 12N ): speci.
mens frum Quebrada Arriha and some specimens
from Santa Rita also have ven tra l spo ts (light gray
in preser vative, red in life).

Tm{I'''/ es ( Fig, 20) .- Me~surements arc in Tab le
4, The ora! papillae He in one or two rows bordcrmg
the posterior lip. hut are ahsent on the median one
fourt h of the post erior lip (thi, ga p is uniqu e among
know n tadpoles o f Dendroh<Jl(,$): the papillae extend
only on to the lateral port ion.sof the anterior lip . The
oral disk is la terally inde nted . Thc dent icle formula
is ~. The bea ks are massive and serra te. and the
lower bea k is shgh tly indented. Th e eyes are dorsal.
The spiracle is sinistra l and low. The dorsal lin docs
not reach the bod)'. Th e anus is dextral. Th e tip of
the tail is rounded. In preservative. the head -body'

Fl(;t;Rl, 20. Tadrole of DcnJro1J<I/~' QI';Jlh(}~"",u. San.ta
Rlla , Colomt":l tlACM 6(067). from bromch~d leaf a- ,l;
mOUlhrarL' ( Sla~c 29) and la te ral aspect (Slage 21», Medi;,n
pr in oral papillae b<lrder ing p,,l«erior lip i, ehar;Kler;st;e
Oflhi5 5pc-,;;e,. l ine, c'l ,,~ 1 one m;Jhmeler

is un iform brown dmsally eJ.cept for tan paramedia n
are as. and tan with brown mottlin g laterall y and
vent rally. T he tail is tan with brown dots: the tins
are trans paren t and immaculate.

Ad ults deposit tadpoles in water in bromeliad leaf
axils.

R..luliofIJhips.- A lIhough D. opin/lQmelas resem 
bles D. pumilio, the tadpoles of the two species are
differen t. The resemblance between the tadpoles of
D. opisthomdus and D. minulus suggests that they
belong in the same species group.

Swmuch eo", ..ms (one specimcnj.c- From LAC~I

43885: HYM E~OPTERA : For micidae: Myrmecin
ae: (fr agm enb ): ACAR ISA : mites of three familiC'>.

Purasill'S. -1 found ticks attac hed to spec imens of
D. Opislhomdu.f.

Nom('ndu tr,,....- I desig nate BM 1947.2. 15.29, an
18.0 mm male fro m San ta Incs. nor th o f ~1 edeIHn .

Colom bia . 1160 m. collecte d by AE. Prall. as the
lectotype of 1J"",{r"htu t','- 0l'isl!lOme/a.1 Boulcngcr
1899; this is the specimen illustrated in the original
descrip tion

Di.llriblllio/l aml/whil'" (Fig. 8).-1J. "p; slhom..Jn,
occurs at higher elevations than any other species
of D"II<Ir,,"'[/('.1( 1160 to at least 2200 m}. One record
(ParamiUo), at the nort hern end of the Cordillera
Occiden tal. is 12.500 n (38 13 m). The Paramillo
specim ens (AM :'>< U 5 194-96) were taken b)' L.E.
Miller and H. Boyle , whose base camp was at 12.500
ft. but were collected on I February 1915, the dOl)'
tha t \ Iiller and Boyle left Param illo to re turn to
lower eleva tions (Chapman 1917). Thus the frogs
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may hav e bee n collected at a lowe r eleva tion than
that of the ca mp. Th e species is know n from the
Cordilleras Occidental an d Cent ral of Colombia. in
Hold ridge's ( 1967) prerno nta ne moi..t forest. pre
montane wet forest. premontane rain fo rest . and
lower montane mois t forest zones . At Sa nta Rita.
in the Co rdill era Central. I foun d adults in dis
turbed . prima ry fo rest. They were on the ground and
in hro meliads. which were abundant at low levels
on tree« and on fallen logs_Th is site has an eleva tion
o f 11:\90-1930 m. a mean annual "'tinfall of 5000mrn.
a mea n annua l tempera ture o f 20°C. a minimum of
IO-12 °C, a nd a maximum of 30°C (d ata from Ern
presa .. Municipales, Med ellin). At Qu chrada Arriba.
in the Cordillera Occidental. J too k adults on the
grou nd a l 2030 I'll on falle n leaves on a ridge in open.
probably seco nd growth forest . wh ich co ntained
mllllY brome finds and ba mboos and some Cecropio
trees. but nu palms ; oa k trees (Qllercus Ill/mho/dIU)
and aco rn woodpeckers (Mf.'fU'l t'rl'e.f /ormit:ivo ru.l)

occurred close to the sue of capture. I collected ot her
ad ults in less-dis tu rbed forest in the same area. on
the grou nd at 2 130 m: the ground was covered with
a hea vy leaf litte r. and there were many pal ms.
aroids. an d hromehads.

I fou nd this spec ies o nly in fo rest enclaves on the
ridge, o f hills. surrounded by man-m ade pasture:
it wa.. never in open pas ture. even in areas where
it occu rred when for es ts ex isted. O ne cause of its
disappearance may be the des tructio n or sylvan bro
meliads. which il ne eds fo r tad po le dcposinon. Ex
tensive habitat dest ruct ion probably ha.. red uced its
range l"Onsiderab ly·.

l.o<"li/lt'",· ·(·OLO\ IBIA. AWIw.,..;,,, Qu~brada Amba.
bus '1Of' 10 km b~' road from 10l> n of AndC'S. mounl<lin,
near road lLAC.\f 71962-70); San", Ink. N .\ I~d~llin (8\1
RR.I'M7.2.I UI _29. 8.\1 RR.I'M7.2. IDI -3<l: US~ \I

145794): Medellin lUS~ \1 1 4 7~ 07; AM~ tI 1364.
1372-74): Llano Grand~ n~ar R i"n~sft> lUS~ M 63876;
f'MMl 63874 75: us uncaralogucd: LACM 43898 'Nl:
Sanla Rita ne;,r G IU,taf'C(LACM 43880-97, 61(67): San
luario lUSNM lS0687-91: ILS 175): Monte dclDin blc ncar
La Ceja lUSNM 144980-81.144983-84): PMamin,'lA\II" H
5194-% ).

D elldro fw les qltinq"evilllll lt,~

Piumgcr ill Steindachner 1864
Amazo nia n Poiw n·ar ro w Frog

Fron tispiece II and Fig ures 12A - E. 14

180) If)"", ,ifIClO'ia (part. fig. ) . Daudin: plale 8. fig. 3
1864 Ilrltdrobult'S ""i"lfut'Yill"'''. Fiu ingcr. Stcinda<:hner:

260--262. p1ale 15. fig. 2. hololyrc : "' tlMW 16517.
SallOdo Girao. Brasil. SlCindachner I;"t,-..I n. 'I"""
If"t'yill"/IU in lhe s~non~'m~' of D, '", elMild (Schnd-

d~r). and lreal~d th~ srcci~ as D. ,inrl",iu.' var
'1"''''I''t'VIIIO'US.

1882.a . o.....lrobuln lilK"l<>ri". (ran. var On-I'. F.I· U). Bou·
knger : 143.

1883. DenJrobu,t'. "lielll",u, Rou1cng~r : 635-636. plale 57.
fig. 2. ~ight ,)nt)pn: 8\1 1'M7.2.15.5·12. Yurima
guas. tl ualloga Ri' e•. Peril .

1883 n..ndrrlbn lt'. l"nIIHlk"'. Bouknger: 636. plal~ 57. rig.
3. four s~nt~·pn : 8\f 1'M7.2.15.1-4. Yurimagu;l<>'
Hu..lI..ga Ri'cr . Peril .

1935 o..nJrob.llle. ""n"llI. "t'nln mtK" I" ,,,. Shr",'e:
213-214. koIol)f'C: \f CZ 1973<1. Sarayacu, F.euad<,.

1'Ml. INndrobu1t'J 111I<"1OI'i". igM". ' ldi n: 66-67. lip
37a·b. hok'I~f'C : ..I NMG. Rio Itaya n~a r Iquil<.. .
Peru.

1952. fknJrol>u,r. '1uinlfuer;"",,,. I.uv and KI.....,

", "'"1970. fkmlmbu1r . ",i"',I" ......"","',..·,,1,,11I.< (pan ), C..ehr"n
and Goin : 23-25.l'la l~ 3D F.

Dejillilim l.-Snout·venllength of adults 14.5- 21.5
mrn ; skin of bad smooth to ,lightly granular : tarsal
tubercle absent : co lor in life : bl"d with five gold.
yellow . orange, or green stripes (one pair dorsolat
eral. one pai r late ral. an d line median ,jor~ a1). which
<Ire someti mes interc onnected . or dorsum sported or
band ed . or an terio r do rsum un iform red : limb, and
venter usually re ticulate d (ra refy marbl ed ) wuh
blue. blue-g reen. orange . or )'c110,,' {ra rely. reticula 
tion expanded. red ucin g bla ck vent ral gro und co lor
to small Spol~) : omoeernu m present.

Diu!:IIQsi l. - D . lfuilllfut""ill"IUS is a member of the
millutus group. ,ji fferi nl,! from D. ,,/tQ/,utyt"IIJis in
having reticu lation. fro m D. fi,fxuritus and D, millu

IUS in larger ..ize and in havin g ret icula lion . from
D. QpiSlhum t'!,u in ha ving reuculauon an d in lal:l ing
a tarsal tuber cle. an d fro m D_slt'yt'fflwrki in having
reticula tion and a , lighl l) granula r be lly' [smooth in
D. stt"}"effll<lrki) and in [a\'lin1\a tarsaltubercle

Dl!scrlption .- Measu rements are in Table 3. The
skin is smoo th 10 ~lig hl l) granula r on lhe do rsum
and sligh tl), g ra nula r o n the vente r. The tympanum
is rou nd. and its diameter equals one-ha lf of the
diameter of the eye. The finger dish arc 1'101 sexually
dimorphic. The tnrsnltubercle is absent.

There arc four basic dorsal color pallenI' in life
(Fig. 14): Pattern I : This is a striped pallcrn. known
fro m most of the Amazon drainage and Fre nch
Guiana. and may be di vided into two subpaucms.
which usually arc present in the same population :
Subpanern la [Frontispiece II: Fip. 14C-D; in
eludes the holotypc of D. quinqlJe..inatus an d the
holol) '(lC and some Jl<lra l),pc' o f D . mtnutus ''I' lltri ·

macu/mus): In lhis ..ub patrem. the stripes are 1'101
imerconnecsed. There is a co mplete str ipe on each
side of the body. e xtending 01'110 the upper lip . a
pair of com plete dorsola te ral stripes. an d a complete
or inco mplete median do rsal st ripe: the me dian dor
sa l s tripe rna)' ~plit into a Y on the snout (one arm



HUU.ETl....' O f· /.O S ASGEI. ES COU.V TY .HU.W:V M OF SA TV RAI. II /STOR Y s». 21

(If thc Y someurn es is a bscnn , The limhs are re
ticulated .

Subpauc m Ib fFig. 14J; includes "orne para t}res
of D. minUIUS '"l'nI,imaeu/Ulus and the I) pes of D .

I inel a, ius ign tus): This scb pauem is Ihe same as
Subpaucm 101. except that the slripes are ime rcon
nected . Specimens from Uunga . Bracil. have fh'e
gold mires on a black ground color. The proximo
dorsal )urfacc of the upper arm is golll. Rcnc ulauon
is gold on the throa t and pale blue on the belly and
limbs. Specimens from Galle nazo. Per il. have nve
)lripes on a black ground color : lhe smpcs are red
orange on the head and ante rior hal·k. )'0:110"' on
the mid-bad. and pale green on the poste rior back.
Reticulano n is orange on the throat and blue-green
o n the hell)' and limbs (0.8 . Wake a nd R. Etheridge.
fichl notes at C RE). ln a specime n From 1.6 km easl
o f S.mla lsabcl. Peril. the stripes Me " r;lnge on the
dorsum and vcllcw on the sides: the retil'ul;llion is
yellow on lh~ limbs (A.C. Thoresen. color "hde).

Pattern 2 (Fig. 14G ): This pattern is handed. and
is known from Igara Paran a. Sausi, and Chazuta .
all in Peru. There are two or mo re light trnnw crsc
dorsa l bands. and somcnmes a horseshoe mark on
lhe snout .

Pauem 3 (Fig. 14E-F ): This pilllern is spoiled,
and is known from Tvioventem and Iparia in Peru.
and the Rio Apapor is in Colombia. There are small
light spo.lbon the dorsum . A specimen from Tciovcn
rcni. Peru . has a black ground color with yellow
spols on the dorsum and sides, and Iighl blue-green
reticulanon on the limbs (A.C Thoresen. color
slide).

Patte rn 4: In this pattern. lhe anterior dors um is
uniformly li]!ht in color . This paltern rna)' be divided
into two subpanerns: sJl!"cimens ~aring rhese sub
pane ms were described as two sepa rale species b)'
Bo ulenger ( 1883) based on differences in color. pal
tern ( Fig~ . 128 -0 . and vize. There is a "mall hut
l·tlOsiSlent size difference between sp<..'dOlens bcunng
the lwo suh pallerns: the ~nout-ven t length (in milli
m cler~ : mean in parenthcses) uf the synt),pes is: D.

fil II/amn II: two males: 17.0- 20.0 (18.5): two fe
ma les: IR.0-19.5 ( 18.8); f,lur specimens: 17.0 -20.0
( H!.o): D. 't'licll la/ll,~: one mak: 15.5: seven females:
15,0 16.5 (16.0) : eight specimens: 15.0 - 10.5 (15.9).
The s£lCcimcns may represent IWospedes: thc)' .He
includcd in D. qllillqlle.."laIllS here in hecau"e s£lCd·
mens bearing transitiona l ,,-'Olor pa lle rns (Fig. 14)
l'llOnel:t hoth n.! antu.' lieu.t and D. ,("Iicula/lu wilh
1>. qlllnqllt" ·iuallls. f urthermore. Ihe co lor d iffcrcnce
bel"'een Koulenger's recen lly pr(>'cl'ed specimens
(ydlo'" in D.! antusl i("uJ. pink in D. ftl ic" ftlfuJ) may
ha\'e been ca used by differential fadin g (in rCl'C"n lly
prescl"ed Dendrobales. red becomes yellow. and
taler fades 10gray' or ",hile) ; specimens fr(lm Campo

Sarna Cla ra. Per u. that have a pall ern \'ery close
to Subpaue m 4a (t he filJllUJfieus patter n) were red
in life (G . Roza nski. rk ld notes at USl' !>1). and a
specime n [a<:king locali t) dala. bUI beari ng Subpar
tern 4b (the rr/ic"fufUS pauemj. also wa" red in life
[color slide: from R.W. \t eDiann id . Uruversitv o f
South Florid a). Subpanern 4a (Figs. 12C. 14\1 ; in
eludes the ~) n l)pc:s of D. ! anl/lJlic usl: Thi s subpar
tern is known from Yurimaguas. Peru. The light
color is confined 10 lhe head and shoul ders . The
posterior b<ickand limbs arc broadly reuculatc d or
marbled .

Subpaetem 4b (Fjgs . 128. 14A; includes the s)n 
types of D, '('rie ululIIs) : This subpa uem is known
from Yurimaguas and lq uitos. Peril. The light color
extends from the snou t 10 the mid-ba ck or sacral
region. The posterior buck and limbs a rc closely rc
ticulntcd.

[n a ll patte rns. the venter (Figs. 12B- E) is closely
reticulated . broadly ret iculated , or (rarely) ma rbled .
The hroa dly reticulated condi tion grades into a
dark -spo iled appcara nl"C (Fig. 12A). T here is no
consiSlcntl'Orrelation between the dorsa l and ventra!
pa llerns. except mar the vente r of specirnenv bearmg
the reticutatus pa llern usuall y is more closely reucu
tared (i.e.. the ret icula lion has narro wer ime rspac...·s)
than the venter of specime ns !learing the ! Ull/ils/iells
pattern.

Specimen s with tra nsitiona l pallerns arc known
from the follow ing localitie s: between Patterns I and
2 (Fip. 141 -1f ); \ lor ales. Achinamica. and Sausi.
a ll in Peru : between Pattern s I and 3: Achinamica.
Valle. Ihe j unctio n of rbe Rfos Santiago and Ma ra
son. and the Rio Afl't]!a_all in Peru: between Paue m
I and Subpa uem 4a (F igs. 14K-L ): Domo Santa
Cla ra and Campo Santa Clara. Peru; between Pat
tern I and Subpauem 4b (Fig. 14B): Ihe Rio Itaya
nea r Iq uitos, Peru. and rhc confluence of the Shiuna
Yacu a nd Rio Conam bo in Ecuado r.

Tmll'lJ/t's.-One lad po[e (J.P. Bogart lid d numhcr
87, at TN IIC) thaI may be this species was lakeR
ncar lhe RIO Pa~h i l e a . near the Bo.s'l ue ]\"ildunal
de Iparia. Il u;'muco , Peru, in "'<Iter in a leaf a~il.

The tadpole is in Stage 41. The head-hod y length
is 12.5 mOl. 'lIlU lhe total length is 28.5 mm, Most
Charal:leri"lil's a rc unl'c rlilin because of [ltlt. r condi·
lion and ad.... anced ~ t age . but the ora l d i"k ap pears
nOl lalerall)' inue nled

Rt:llI /im,.•hil's._ 1 r l;tced D. quinqrJ<·,'illa/lu in the
mi"mus grou p hecause of ilS sma ll si/e: and u~uall )'

slriped dorsa l pa llern (resemhling lhe p;tllern of D
! lI lg" ,i/u.•); if its tadpoles differ in o ral di, k inden la
lion and anal posilion from those: of D. minll/us. D.
qui'/qU~I'ilf"'us shtluld he removed from the m" W IUJ
group .

Sf amach C'On l~lIfJ (th 'e specimens).- From LACM
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42307: HY M ENOPTERA: Formicidac: J()'p0I'OIr
em sp (5). Cr('mtJ!ogIlJtersp (2). Plleid!)le sp (4). So
hmop.\·is ( Diplorhoptrum) sp (7). Myrmecin ae (22).
Laclapidac: Lae/ops? sp (2); C O LEOPTE RA: trag
mcnts (2): ACA RIN A : mites of five fa milies (20).

Fro m LAC M 42305: H YM EN O PTERA: Fermi
cidac: Solenopsis (Dip!orlwplrum) spp ( I I). Myrme
cinac (4); CO LEO PT ERA : Bostnc hidae (I).

From AM N H 42207: HY M ENO PTE RA : Furmi
cidac: Plleidole sp (2) . Crmwtogi/Sler sp (4).

From A MN H 42793: HY~jENOPTERA : Porrr u
cidae: ()clo.<lrumu ihaingi (Ern.) (2). Myeoeepurus
smithi (Foret) (10). Ap terosngm a sp ( I ). Smilhisrruma
sp (3). Crematogaster sp (4). Pheidole spp (25) . Solen
opsis (Diplorhoplrwn). 11'.'0 spp (II). My rrnccin a e
(25),

From AM N H 42552: HY M EN O PT ERA : Fermi
cidac: S lrumigell}'s smithi Fo rd (I). Crematogaster
sp (6). Pori/lreehina sp ( I). Myrmecinac : three gen
era.

Nomenckuure .s-D, ouinouevina tus is a Eitzinger
label na me first published by Stcindachner (1864)
as a synonym of D. tmaortus (Schneider). Sec the
nomenclature section under D. leucome!lls.

I designate Bl,j RR.1947.2. 15.4. an 18.0 mm re
male from Y ur fmaguas. Hualla gn Rive r. Peril. col
lected by Dr. Hahnel. as the lectotype of Del/dmho/e'

[anrasttcus Boule nger 1883; thi s is the specimen il
lustratcd in the original description . I designate BM
RR.1947 ,2.15.1O. a 15.5 mm female from Yunm a
guas. Hualtuga Rive r. Pe ril. collected by Dr. Hahnel.
as the lectotype of D"ndroh(l/(?5reuculutus Boulenger,
l8!D.

IJi5lrih/llion lind fwhi/lll (Fig 8). -Elevalion
records are from 14 to 128 1 m. D. qwnqueVIIllilus
is known only from ea st of the Andes, in the Amazon
drainage of Colombia. Ec ua d o r, Pe ril. and Brasil.
from the foothills of the And es cast to the mouth
of the A mazon. and north inlo French Guiana.
mainly in Holdridge's ( 1967) lowla nd tropical moist
forest zone. but also in the low land tropical dry
forest. lowland tropic al wei forest. and pre montane
wei forest zones. I tuo k it in low la nd forest on a
fa lle n log (Uunga) and a stunding tree trunk (C riq uc
lpoucin]: both specimens were o ne meter above the
ground.

l."..,,{ili~,., -COLOMBIA. C" 'I ""la: Ascmo. 20 km from
juncl;on R{,,,, Pe,.,;aJo and Orteguala. 5 km from right hank
R{o PC":'ldo (USI'M 146843·45). Am" ;"",, ." moulh Rio
Lorcw)'a<'U ncar Leli<:ia (MCZ 26050); Rio Apapori' (~{(,Z
28(61).

ECUAD OR. ,Vap", Lorelo (GOV 9720): Arajuno (JAP
7819): Lago Agrio near junclion Rio, I~shino and Aguari~o

(W ED 35765 at KU): Lim6n CO<'ha nc"r jun<'lion Rio"
Ji"ino and Napo (KU 98822. 98S63; LACM 72645), PaUa; a:
S"rayacu (1\ICZ 19734-41: GOV 9165·69: B.\1 80, 12.5.209_
10. BM 80.12,5.224·25): Kio Pastaza (MCZ 1961t4.90:

f'Ml\ 'H 25956-57. 1 2648~ : UMMZ 90368. 90657: ('.\ 1 10607;
BM 1956. 1.1.68; I.ACM44397_98: USt" MlI8705): Pa<·aya·
eu (GO V8520.8939; CAS-SU 10323-25: CAS9 4970): Palan
da. RiOBobonala(CAS-SU 10322:GOV 9739-43): R{oShil·
cayacu. helow Pu)'o (GOV 9737-38): Ch ichirora (GOV
9729·30): El Pel. betwc.:n Puvo and Cancio, (GOV 9731_
34); Po" Tomas,S km S M"n l ~ lv" (GOV 9735): Kio Villano
(JAP 3862: GOV 9721-23. 9725-27): Vera Cnrl. 10 km E
Puyo (JAP 6101): RIO Conambo (GOV 9719); jun<·tion
Shiona Yaw and RiOConambo (GOV 9009-1 1): Abilagua
(UMlIIZ 92149): caeeios (AMNH 33886): Andoas (AMNH
49941): 3 km SSE Puyo (JA P 2(42): headwalers 11.(0 Bobo_
naza (JAP 2067. 2145-46 . 2153-56). Mo,."",,_Sanl;ago : Chi·
gUM'" (GO V 8736): T.i,ha (G OV 7666)

PERU. Amoz",,,u: juneliun Rr'" , Sanliago anJ Maran<m
(A\I !':ll 42970. 43482. 43491): hc"dwa lers Rio Calerpisa
(AM:-JH 42436): Cama;ma. Kr'" Cenipa (AM!':H 43051)
Lore/(}: Rr'" !lap near Iquiws (N MG 513: AM:-JH 43469.
436(0); Iquilos (AMNH 42207. 42441. 42612. 43326, 43335.
43337.43609.43611. 12; FM:-JlI 45408·lO); l'u<·«llpa·Rio
Aguayria road. 90-138 km WSW Pucallpa (MCZ 24444);
jun~ti"n Kr'os Bomb" and Tap;"he (AMNII 42015. 42053.
42071·72, 42088. 42418-21. 43291-93); Ca"hlpucnO (AMNH
42611. 42877-78): Cash iboya (AMNH 42050): Pampa Her_
mOSa. IHo Cush"b«r,,)· (A\ I"'H 42587): 11. [0 Pi'qui
(A\ IN H 6(670): Huachi. Rio Paslala (A\ tN H 49940): Rr'"
Apuga (A\INH 42424-25): upper R{" Uloqui nia and divide
between Uroquima and Tapiehc drainages nCar lJrasilian
border (A,\I :\ II 42906. 43138. 43471. 4357R. 4358 1. 513t4):
Reyuena, \ Ionle Carmcfo (AM:-JII 43270): junction Kr'o'
Morona and Marailon (AM:-JH42635. 43286): Cerr" /\wl.
24 km E Contamana (F MNII 56238. 56247); Igara Parana.
PUlumayo drainage (BM 1905,1.31.8): Comamana (B\ I
1913.7,28,22);Campo Sanla Clara. Quehrada Bail,,, . Qu e
brada Agua Dulce. and P orno Santa C1ar«. all ncar Ore
Ikrna. lI.{oUcayali(USNJ.1 127197-200. 127933):Yur irnaguas
(B\I 11. 11. ,1947.2,15.1-11; LACM (4596); Pu.:,lo Shiri;tra
(AJ.l~~1 42052). S an "''>Ia, /;,,: Chal-ura (AMNII 42617.
42792_93,42947.42949): .\Ioralcs (AMN II 420(,2); Toea<'hc
(A\ I :-JH 42628): Sausi (A\Il"H 43056·57): Cainaraehe
(A.\ l :'\ lJ 51315); vane. Rio Huallas a (AM"'1l 42963);
,\ chinamisa. Rr'o Hu..lIaga (AMNH 42176. 42188·90.
42510·11.42513-15. 42544. 42547-52. 42554.42557-58.42730.
42734. 42737-38. 42740. 43203: UMMZ 89980). I/"""uco:
Monl~ ,.l,lcgrc. Rr'" Pa"hitea (AMNII 43017. 43033. 430 38.
43041): Rio Pachitca ncar Bosque Nacional de [p«ria
(TN IIC 36485. 3641\8. 3(499): Tin~" \ la ria (CAS 85147.
85150: USNM IM905·(6). l'u.'co: T5io,c nleni, upper Rio
Nc'al;. Pichis dra inag~. ;n rhe Gra n I'ajonal (US,",\I
1(6756): 1.6 km E Sama hahel. Rio N.:vali. below Tsio,"en
teni (USl'M 1667(7): Gallenam. [<co'-"lin Valley. Palcazu
drainage (LACM 72062.(3)

BRASIL Rm .Jimiu: Sallo do Gin" ,. Rio .\lade ira. be.
tween Manoa and Pono Velh" ( NHMW 1(517). Ama;;""" ."
Benjamin Constan l (CAS·S U 11875-78: Lull ,md Kloss
1952): Rio ltacoai (LUll and Kloss (952): Manau, (CAS
85681). Pu, a: Uringa forest pre, erve ncar IlclCm (LACM
42305-08: \ IPEG 737): S,oua BMbara. Bdc m·Mo'queiro
mad (M PEG 749): Gurupa (MRIIN (,2)

G UYANE FRANf AISE. Cnquc Ipoucm. ApprOlwgue
drainage (LACM 423(9): Cmwpi (MHNP 50-08): SaUl
Maripa. !'Ieu,"e Oyapo ck (MH:"<I'50·09: I.G 73): Cr;que
Gabrielle. \I"hury drain"ge (LG 701): Monl Galhao (LG
1422)

C"'",~d ulld ,<luint'd ""l/{·r;"I.-Pallern la: LAC\! 42307:
AMNII 42552: Pattern 2: A\I NII 42793: P"llcrn 4b'
AMNH 42207
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D..ndrobates slqrrmarki Rivero 1971
Demonic Poison-arrow frog

J91L 1NIUiroNlrulr.'~; Ri,-cro: 389-396. fi~_ I. hoJo.
I~pe: lJPR 3399. ("erro Ya.....,ana. Amuon<". Vene.
luela. 1200 m.

Drjinif;o" .-SnOUI••'ent length of only know"
specimen 16 mm: ~k i n of' back smoo th: tarsal tuber
de well develo ped: co lor in life: entirely red . pro ba
bly " 'jlh small da rk spots [om ostern um not examin
cd].

DiuKfI(u is.-D. stepmnllrki is a member o f the
mimill'" ~rou p. differing from all o ther species o f
the group in having a smoot h belly (slightly to moo
erateiy granular in the other s~cies of lhe group).
and from all oth er species of the group except D.
"1'i.,l1tomt'/a,f in having a well.developed tarsal tu 
bercle. In addition. D, ueye rmartct dilfers from D
</l{olllley{'nsis in being red ( D, /JI/olml')'I'II,lis i~ yel
low) , from D, l u/gud lus and /J. mimIlU,~ in lading
stripe s. and from D. qllillqlll.'f'il/l/!lIS in lacking re
ticula tion . D. sfeyermarki do~cly resem bles D,
opisfhm ue!a" in size. color. and development of the
tarsal tubercle. hut differs in havin g a smoo th belly .
D. stt.l-rrmurki rese mb les the species of the p l'mifio
grou p in colo r. but differs in smalle r size and in
having a well-de veloped tarsaltubercle.

lkscription.- The on ly kno...-n prese rved specimen
(probably an ad ult. ~J; un known) has a snou t-vent
lenl!lh of 16 mm. Th e skin is smooth. Th e t)mpan um
is round. and its di ameter eq uals on e-ha lf of the
dia mete r of the e)'e. Th e liM linger is very slig htly
shorter than the secon d linger ...hen measu red along
their adjacent su rfaces (the orillinal description stat
ed that the IIrst linger is longe r than the second.
when measured fro m the exter na l base). Th e tarsa l
tubercle is well developed

In life. the hoIO!)'['Cwas entirely' "dark red . almos t
scarle t" [ Rivero 197 1). In preserv ative. the red has
changed to light brown . Th...re are sma ll. scattered.
irregula rly shaped dark brown spo ts on the head .
back, an d dorsal surface of the hind limbs . becoming
,10 ill-de fined. close-set. dar k brow n ma rhling on the
venter an d ventral sur fucc of the lim h.~ ; light brown
pred ominates on the throat and dar k brown on the
belly , I suspect tha t the spo ts were also present in
life. altho ugh Sreyc rmark's note s (quoted in Rivero
119711) do not menti on them.

Relation.•hips_- D. ueycrmarta recem bles D. op·
is/homO'fu.•. and rna)' be more doscly rela ted to that
species tha n to an)' other species of fkndmOOIl's'

Distrihulion and habitut ( Fill. 7).- Th e onl)'
record is in the G uianan region of Ven ezuela. on
the summit ( 1200 m) of Cer ro y ...racana. of which

Mayr and Phelps (196 7) ....rote " "" ith an altuudc of
only 1200 met ers. this mo un tain is not a typica l
tep ui. It rises dir ectly fro m the den sely forested
sho res of the Or inoco River. abo ut 130 kilome ten
west of Cerro Duida . Its sum mit are a is a pproxi
maid)' 3 ~uare kilom eters .. ..- Th e holot ype and
other specimens (see n but not collected) ...ere on the
groun d. "o n irregular . mossy terrain. among sand
stone crags, in places ",'here the trees reach eight
to 10 meters in height" (Rivero 1971).

l.«"lw,.<._V ENF.lU ElA. A_; .......' Ccrro Yap;u;...na
( U PR 339'h

pumiliQ gro up

Th is gro up contains three species (D. grunu/ ifal"'.
D, pl/milio. ,HId D. speciosus)

Def imnon: snou t-ven t lengt h of adults small III
mod erat e (17.5-30 mm ); stripes absent; colo r in life
usuall y red: dor sal skull bones usually not fused
together or scu lptu red : omostemum presen t: lad
poles (known only in D. pumilio) ha ve or al disk
unindented. den nc tes reduced in number. and anus
medi an.

lkndrobal~s 1:runufiferus Taylor J 9 ~8

G ranular Pciso n-arro....FWIl
Ero mispiece II

19j8 O"..drobo'u "rt",,,lifrrws Ta~'Ior : 10-13. Ii&. j . holo
1~J"' : KU 0 814. north of Rio D",,,i>..48 lm nimh
of Palmu. Puntarcnas. Costa Rica

l%ll o....Jrohut,s r«.." I,!,rw.<. Sa\'311c: 11iO. Ii&.58

DO'jinition.-Snout-. 'enl length of adults 19-22
mm : skin of back st rongly granula r: tarsa l tubercle
absent or sligh tl)' developed: color in life : dors um
usually red. ....ithout Mack do ts or spots: limhs and
ver ner green or blue-green: omostem um presen t.

Diugllo.' ;s,- D, grullufijeras is a membe r of the p a.
m i/io gro up. differing from D. p mnil io in having
strong ly gra nular skin. ....-ithout black dots or sputs
(s mooth or slightly granular skin. often ....-ith bla ck
dots or spo ts in f) , plmti!io) . and from D. speciosus
in sma lle r size an d in having strongly granu lar skin ,
D, grm w lifa u,<differ s from D. opi,wlumW/<I" and /)
.f/(:ycrmurJ.:i in larger size. in having strongly gran ular
skin (slight ly to mod erat ely granul ar in D, ol'i ,l/ho.
melas. smooth in J>. sfqermarJ.:i) and green or blu e
green hind limh!< and ven ter. and in lack ing a ta rsa1
tubercle.

Dl'scriplion. - Measu rcmcnt.s are in Table 3. The
skin is strongly gra nu la r. except the palms. solC"'>.
pam of the fo relimbs. an d throat. ...hich arc smooth.
Th e I)'mpanum is roun d . and its diameter equals
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one -half of the dia meter of the e)'e. Th e linger dish
are not sexually dim orphic. T he Lan.al tube rcle is
absem or slightl)' developed .

In life . in mos t spec ime ns. the head. back. and
dorsal surface of the upper arms are red . The dorsal
surface o f the hind limbs is spoiled black and green
or blue-g reen . The lower arms an d entire ven ter a re
green or blue-gree n

Two spec imens fro m th e northern Iimil of the
range ( Rio Dim itis) lacke d red ; the do....urn an d
sides .....er e yeljo ..-of ....e. T he dorsal su rface o f the
limbs and most of the venler wer e blu e-green (Sa....
age 1968).

H,t't'di"g call. -The breeding call has been de
scribed as a non-musical "buzz-bu zz-buz z" lasti ng
se.... erulscconds. similar 10 the call of D. pumilio and
of lower pitc h than the call of D. unratus (Savage
1968): and as rasping notes like a movin g hinge in
need of oi l, a non-mus ica l series of five 10 80 insec t
like buzzes, with an aver age frequen cy of one note
per seco nd: the interva l between calls is five to 15
seco nds (G ood ma n 197 1).

Rd"'io".,hip$.-See the rela lionshi!" secnon und er
D. pumilio.

Lif~ hiJfQr)"--Aggressi\'e beh avio r occurs betwee n
males of this species (G ood ma n 1971: C rump 1972 ).
In co ur tsh ip. the male lead s the female 10 an ovipoci
tion site: \,ent d isplay b)' the fema le triUers ovipoei
lion. Am ple xus does no t occ ur: Ihe oviposition JlC'!'
lure is vem-to-vem (Crump 1972)

Ston '(1("h comems (o ne specimenj.s- From 1\ 15
1661: H YME!"O PTERA: For micidae: Ph~idoJ~ spp
(23). Sol'llOp$i$ (DipfOThoptrunrl spp (5). £urhopu.
Joth,ix sp (I). I.m:hllomyrm~x sp (I). It"a.v llonnio
au,op unctala (Roger) (4). S lrumigr'''.l'$sp ( II. Smifh
iJtruma -o (I). Sericomyrmex sp (2) , .\-l)'rmecinae:
th ree gene ra ( I I): CO LEO PTE RA: ( II ; ACAR I!"A :
mites o r six fam ilies (19).

Distriblltion and habitat ( Fig . 7).- Elevat ion
reco rds are from sea level 10 700 m. D. g rtl rluli/ /!, us
is known from the low land fores ts (If the G olfo
Dulce regio n of the Pacific coas t of ('OSI.l Rica.
mosll y in Hotd nd ge's ( 1967) lowland tropica l wet
fores t /(l ne, hUI ex.tending in to lowla nd tro pical
moist forest.

Localil•..,.- COSTA RICA. ""'"<1""'": 4,11 1m N P"lmar
Nort e. ~ Ritl Di'luis (KU 43874-110): Rio :l...afl<>le, 8 1m
E P"lmar "une (KU 93917-23): Finca Jala.,. ncar Piedras
Blancas CH. Trapido field nOlC'H.T. 7999): Rinron de 0....
(CRf. 3114, 6325. 6391. 72)9; UM,\l Z 12SSlt2; LAO.1
S«XO); Ritl Rinron. 4,8 km S N}' enlranco:«: Rf. 70S: JMS
1661; L:M\ IZ 123622); 4,5 km W RioOOn de Osa IKU
102152-60): 3.2 1m Sf. Gollito (CRE 2758); Rio Dimitis.
14.5 km x Quepos (CRE 2874).

DOUBTFUL RECORD: COSTA RICA. Smt.JUJi: San
lsiJro del General t KU 43875)

Iknd,ohatn pum ilio O. Schmidt 1857
Flaming Poison-arrow Frog

Figure\ llH -K . 12M

1857. 1N...JroNltJ I"'_/io O. Schmidt: 12. holotH"" K\ 1
1018'1346 (1lO't 1001). """" ""l ...cen Boca. del Toro
and Voklln Ch,ri'lui. Panami. 5000-7000 fl

1858. lHrtJrobuI(,J p"rnilio O. Scbmidl' 2.."'0. p1ale2, li~. 13
1858 l h lap /rJiQp"""/"" G unlher: 126-
1!'67. lHndrobotl(,J l)po"ruphuJ Kefe"' lcin, 360, Iype Iocali.

Iy' ("oo;I;t RiI;"
187..... [krtJroI>tur . i,,"'IIIJ ("ope: 68-69. si~ 'yn,ypcs'

Al\S P 2724-29. \lachuea. i's' iI;ar,,~u a

1882a. Ikrtd, ""'ur .• 1.1'l"'g,<tphrt." Bouknger: 143- 144
1952 Dertdrob<tleJ IYf'<'g"'phll •. Ta)'lor: 633635
1953 Dertd"'WleJ xulind"i Trapiuo, 1 ~ 1- 1 87, fil:\' 36. 1\010'

type: F M ~J( 71053, B'''';mento•. !lasliment" s Is·
land. Ik,cas del Turo. Pana"'"

19611 D,'ndro!>tJ/e.' p"",i1in, S:tvage:761-763. fig. 5('.

Dej iniliol1.-Snoul·\,enl length of adults 17.5-24
mrn ; skin of back srnoor h '0sfightly granular ; Iarva]
tuberc le absent o r slightl)' de velope d: color in life
(e xcept weste rn Panama ): dorsum red, oflen with
bla ck do ts: limhs and verner red . or pa rt ly' o r en tirely
blue or black : omost e rou m prese nt.

Diognosis.-D. pumilio is a member of th e p" milio
group. tlitfe ring fro m D, g,a"ufi/~rus in has'inll less
granular skin. often with blad: dots or spots. and
from D. speeiosus in sma ller size. D. pumilia d itfe rs
from D. opiJlhomr//ll and D. stq~rmo,ki in larg er
size and in la<:king a .. ell-developed tarsal tube rcle .
D. punrilio ditfel)C from D. allobu".It"IISis in la rger
size. in usually ha\'ing red color in life. and in some
times havmg Ihe ve nter and limbs a different color
than the dorsum .
De.rcripl ion. -~teasu remenls are in Tab le 3. The

skin is smooth or slighlly granula r, eJlcepl in one
specimen from Sh."" la ( BM 1956.1,6.54). which i ~

nearly ilSgranular as D. x,mmf i/t" I'S. T he tympanum
is round. an d ils diameter equ al.s on e-hal f o f th e
diameter of the eye, The finger d ish arc nOIsexua lly
dimorphic. The tarxul tubercle is absent or slig htly
developed

In life. the throat of males is darke r than the throat
of fema les (K ililsa !.:o 1'J67). In specimens fro m Ni·
caragu a and Coua Rica, the head and Ila<:k arc red .
T he dorsum and venter oflen have black dots (F ig.
I II): sou th ern specimens ha ve mor e dots tha n do
no rthe rn speci me ns. The hind limhs arc black in
sou the rn spc:cimens and pu rple or blue in northern
specimens (Sa ....age 1968). T he vent er is en tirely red
or red-o range . partly red and pa rtly blue (Fig. 12\1 ).
o r entir...ly' b lu... tKiLa....ko 1%7).

In speci mens fro m weste rn Panama (Figs. IIJ - K).
the dorsum is re d. red-o range. blue. green. o r olive-
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green. an d the ven ter is red . yellow. blu e. o r white;
do rsa l black spouing is presenl or absent (Dal y and
Myers 1967). Usua lly. there is only one color panem
in eucb population . O ne of these western Pan aman 
ian populations. co ntaining bo rh red and green colo r
mo rphs. was desc ribe d as D, guli"doi (Trap ido 1953).

8 rrrJillg C"ull. - Th e bree ding call ha s been de
scribed as an insectlike "buzz-buzz-buzz,~ pauce. re
peat. similar to the ca ll o f D. grmlllliferU'J (Sava ge
19f1 8); as a hasty. long-continued ranling, sim ila r to
a child 's ranle {O ertte r 195 1); and as 20 to 30 grat
ing. insecthke chirps. starting 'well spaced. increasing
in frequency. and end ing almos t in a trill {Trapido
1953: D. ~ali"dof1. T he ca lling site is a fallen log
or branch [ Kitasa ko 1967).

Tadpoles ( Fig. 2 1).- .\Ieasu remenls arc in Table 4
Th e tad poles are distinctiv e. and resemble those of
D. hi .I'lri uni!'u." in having few. large ora l pap illae a nd
a red uced number of dcnticles. The ora l papi llae
arc few, la rge, in one row. an d bor der the ent ire
posterio r lip. but bo rder on l)' Ih~' la ter al portion, o f
the anterior lip. The o ra l disk is notlaterally inde nt
ed. The denticle formula oftadpole, fro m Bastimen
I,)', Island. Pana ma (D. gfl/iIlJoi). is ¥. t· tn· fl
TJ· .If. 'r': or f-The inco mple te dent icle ro ..-s
ar c med ian or lat era l. and o fte n a re red uced 10 a
few dc nticlcs . The bea ks arc massive a nd serrate .
an d the lower beak is nut ind en ted . The eyes a re
donal. Th e spirac le is sinistra l a nd low. Th c dors al
fin varies from not re..chi ng the bod) to reaching
it. Th e anus is median. The lip of the l<ii l is ro und ed
In pre-e rvauve. the head-bod y is uniform da rk
brow n dorsally and latenllly. and un ifor m light
bro wn ventrally . The ta il is t,L11 with light brown dots :
the dots exten d onto the tran~parenl Iins.

Ad ulls de posu tadpoles in water in the leaf ax il
of bromeliadc and terrestria l aroids [Trapido 1953:
Savage 1968 ). J.T. Kitasako tol d me tha t of five tad 
pole-carrying ad ults (a ll fe males) that he 100" in
Costa Rica. one bore two tad po les. and four bore
one tadpo le apiece. Tadpo les o f this species have
been descr ibed by Stu rre tt ( 1960).

Rdatiomlrip f.- D. pumili" i, closely related to an
allopau-ic species. D. grmruliferu.f. with whic h it
probabl y ..'as geogra plnca lI) and gen elieall ) ' conun 
uous before the onset of orogen)' an d aridit y in
Co, la Rica. The similarity of a specim en from Si.
xaola. in the Cari bbean d rain age of Cos ta Rica ( BM
1956, 1.6.54). 10 D. grul1ll/ifem,f calls into quest ion the
speci fic distinctness of D, pumitio fro m D. grun uli .

ferns.
Life hislo':f'.- Aggressi\'c behavio r (wrestling and

calli ng) occurs between malcvof this species (Dueu
man 1966: Bunnell 1973). The oournng female pur 
sues the male. hut not as closely as in D. auratus

h"I:M ~ 21. Tadp" le of Ikndwf><lIe., p""" Ii". lsl:L Ba' t;men
1" ' , I'"nam,\ ( FM!\' II 71837). rw m lear axil " f X"mh",m", ,,
_i"I",·('r",r (Araeeae): 1110uthpam and laLeral a'f"'C1 ( S La~\C

21(1 , I.",....c-q ual one mlllimeler

(Kita' ako 1967). Captive ind ividu als laid c~g\ in
bromeliud leaf nxils. Clut ch size in captives was six
to 16; the pe riod from fertil ization to hatching " 'lLS
eight to 10 days al 19 to 21°C (Gerne r 1953 ).

P,..JutorJ.-Experienced du cks and chickens re
fused to cal D. pumilio (Belt 1874; Kita sako 19( 7).
A Star re tt (Cali forn ia State Umversuv at
:'\orthridgc) informed me thai an unide nlified cap
tive snake in Costa Rica ale a speci men of D. pumi
tto.

Di\ FII.«,}'.- Sto lk (1959) found a red skin tumor.
o r crythrophor oma. in one specimen of D. purntho.

To.xin$.- Sl in I(lxin. have been inves tigated h)'
Dal) and Myers (1967 ).

Distribution unJ hubitut (Fig. 7).- EIe\'al ion
records arc from sea levelto 960 m (the type loca lit)'
i,s higher. hut see Savage [1%111). D. pum ilio is known
from the lowland fore sts uf the Ca ribbea n drainage
of Central America. fro m nort hern Nicaragua
th rough Costa Rica to wester n Panama . in Hoi .
dndge's (1% 7) lowland tro pical moist fores t and
lowla nd tropi cal wet forest zones. extending into the
premonrane m(lisl forest and premon tan c ...'et Ioresr
zo nes in :s.: ica ragua. In CO'Ila Rica . it inha bits fores ts
a nd cacao groves: in the Ianer. il OIXUr<i in relauvefv
sunn)'. exposed area s am on g fa llen bromelia ds llnd
logs. and occupies restricted areas within a relatively
homoge neous h,lhita t (Kitasako 1967).

l ..ucull/in. -:-.' IC A RAG UA . ," ulflgfl/ptl: near MaUl! 01 Ip;<
(Mel 3S38·)9): hnc.. TCpc) K . 9 km E. IR5 km :-; ~b

I;,I.plpa t K U 8S2n-79. 876% ): Hacicnd.. l<II{'umplida near
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Matagalpa (UM Ml 118416. 118655); 19 km N Malagalpa
(U MMZ 116478-81): 16 km S Malagalpa ( KU 852W-82)
Chonluk.: Chonlab mine' ( B\-I 9410.1.44 -49). ZcluJ'a:
RIO Grande (U MMZ 4(459): Rio Cama near Bluefiel<J,
(A NSP 23512); Cukra (AMC's: H 8210. 8212. 8215- 16.
8218-19. 8224-26): Kanawa (A MNH 7244): Wholesom e
Cree k (A.\ I)\,H 7356. 8051- 52. 8201-04. 821)i. 8201\-09):
('"mp Sanla Ana. R,o Huah uasha n (AMN H 54988-90):
Camp Parel (AMNH 550.16).Hio SUit JUUlt: San Ju"n del
None ( _Grey,own) (U SN M 19769. 20725. 102278): Rio
San Jua n (U S", M 20726-35): Machuca (ANSI' 2724·29):
Los Si," alos (AM~H 5424); Rio San Carl", (AMNII
52885}; La HUnler (AM:sIH 7246).

COSTA RICA A luj ut'!o: La, Delieias ( B\ l
1902,1288-9): San Carlo, (US~ M 29884 ·90.29979 -83):
4,8 km S Tanqu e de San Ca,losjCRE 7154}; Rio San Jua n
(L;SNM 19588-99. 1,9654-65: MCZ 26581·82): Rio Frio
(US N M 1%(6): EI Angel (CRE 5(6) : Flm eneia JC KE
2626): 1.6 km W Joh illos (C RE 7148): Jobillo " 4.8 km N
Sama Cbra (C KE 8( 58): 11. '0 R"n· R"n. 8 km 'sI Ciu<Jad
Que' u<J a (C RE 7155-56); 9 km N Ciuda o1 Quesada near
La Horene'ia KRE 8(59), 1I~,.,dia: Puerto Viejo (KU
65254 ·77, 68256·58. 862% ·98. 94912-13: LiMMl 125471):
Rio Sarapiqui. 2-4 km W Puerto Viejo (C RE 2892); Finea
La ScI'·a. jun elion Rio< Sarapiqui ,mo1 Puerto Viejo (C RE
64-65, 71-72. 512. 6S73-74: UMMZ 122664. 123200.
123632); 16 km N Puerto Viejo (MCl 75193-218): La vr-,
ge» (KU 65278-82). S an J".w: C",ritlo.j undi"n R,,,s Sucio
and Hond ura (Wellstein 1934>. Ca,la!.",: Ve'e near Rio
I' "eua,e (C RE 118): hea<Jw,tlet'l Rio Paeuare near San Vi_
, 'enle (C RE 119): Jimtea (C'RE 120): Bon illa. on San Jos.:
Limon railroa<J (USNM 35716-21); Rio Chi'aria. 9.9 km
N E hridge O"C' Rio ReVCnla16n . on Turrialba-Peralla road
(eRE 71%): Tui, (BM 98.10,26.28_29). U m",,: Limon
( MCl 16161-62: A:-':SP 19509-14: C RE 2857): Finea Mon
le'Crislo. Rio Re,'ental im (USN M 70651-52); Fin,'a Ham
burgo. Rio ReVCnlal0n (US;s:M 7(650): Finea Wau~hop<:.

112 km SW Limbn (F M'sIH 67690-98); C"l ombiana
(US", M 6734446); Pari, mina j US",M 75431-32): Vesta
(A M:'s' fl 7(444); Zent (C RE 132: USNM 67326·3 I. 137766:
\1CZ 2\lOS -0'I. 3961. 8002- 10. 30461>: Finca Philadelphia
Soulh ncar Fin,'a Wa uchope (ANSI' 19650- 51): Pand"'a
(C RE 505; UMMZ 1221>63; MCZ 6911>4): Suretka (KU
35935 84, 35986-87. 36058- 103. 36355·60. 36544· 60: MCZ
10058.1007 4_75.10104 _07): 0.8 km N Surelka (C RE 7185):
Bali,n (Ta~'lor 1952): \ lonlever<Je neur S''l uirres (~·IC-Z

7930); 1.5 km E Si'luirre< (C M 41-"(1): EI Tigre. 9_14 km
r",m Siquirres on ro"d I" Turri,, !ha (C RE 290): I.", Dia
m"nl~' (C RE 210-13. 7002. 8044. W 76: KU 24884-901.
30451-58. 33048-56; UMMZ 118417. IIS656: fM~ IJ

103170·82. 172247; AM ~1l 54490): 1.6 km N Los oe.
m,mtes (eRE 849): 2.4 km E L,,, Diamanlc.' (CRE 8(4 9):
Guapilcs(A M~H 3810. 3812 13: Al\ SP 19564. 195671: Rio
Toro Amarillo ncar Guap iles (U MMZ 123632. 125470):
Finca La Lo la ( KU 33036 47; UMMZ 118418: CR E 26.
127·28.130 -31.133. 1'!'9-203.205 -09.2 !\485.657.6099 100.
8061. 8068. 8072): ncar Gu,;eimo (C RE (1 7); La Ca'lilla.
Rio Res'en,a; on (At"SP 23593-96. 23616. 24994): Cerro
TOrlu~ ue ro (AM:sIH 69053-55. 75607-71: CKE 28(8); 3.2
km S. 16 km W. an<J 224 km S. 1.6 km Vi muulh Rio
Tortu ~ue ro (A \I NH 69051-52); Calio Palm" " 1-4,8 km S W
Ccrro~Tortuguero (UM MZ 126036; AM N~l 75(7281):
Puerto Viejo( _ 0 1<J Har!'''" r) (KU 359H5.35'188.36523 -50);
V" lIe de Talaman"" ( MCl 10068"73): Rio Lari. 8 ·16 km
SW Amu brc ({' RE 7175-76. 7180): junelion Rio, l.ui an<J
Dipari. 20.8 km SW Amubre (C RE 7178): S;\a"la (BM
1956.1,6.54): Mountain Cuw Creek near Bana"" ( KU
33(57): Barra oe Colora"o (AMS H 8199 ·200).

PANAMA, IJtJ{'as del T'>ra: Almira nle (MCl 15051-55 ;
KU !«l0 16-53; FMt"I~ 83471-75. 97981. 152068·69.
152086-90. 153(83): 4.8- 12.8 km W Almirante ( KU
95282-318.95401. 115514-21. 115577-603. 117014): 10· 11
km ~w Almirame (F MNH 67661-89 , 67699-707.
71088-101. 153781-841): road betwee n Rueas old To", anol
Voldn Chiriqui ( KM 10 18/ 1346): La LUlna un B0'luele
Irail (MCl 5(201): Chiriqui G ranole ( KU 95110-28): Guabu
(MCl 10057):hla Ba'li lnemus( KU 94914_58.94965_95005.
95406, 95410. 116849. fM ~ l l 71053-61. 7106366.
71068 !!4. 71837. 153604-15. 153674-82; UMMZ 120385';
MCl 28288-89; US~M 14'!'996) : Ca)'o ole Agua ( KU
9523038.95242-67. 954(l4; USN M 149'NO---95): Isla Popa
( KU 95093·108. 95408: AMt" 1162904-05): Isla Eseuoloole
Veraguas( KU 115522-61. 116745: A~t~H 148231-35): lsla
P", vi<J ence (BM 91,1l.7 .1O): Cayo Nancy (KU 95129-44.
95147-64.954(9): h la Shepher<J( KU 95269-78. 9528081.
95411. 115624-31. 116746): h la San Cri,li,bal i KU
95171-227.95405.115605-23): Iski <Jc Colim (KU 95064-66.
95068.89. 95091. 95412. 95417): I,Ia Split I~ ill (KU
95009 41, 954(7); mainland NW Isla Split um (KU
9S044·62. 954(3); Boca <J el Dra~o (USN M 142319-31);
Peninsu la Valienle. Bluefield ( KU 95319-86. 116747); ;ll''''''
bay rrom Bluefield (KU 95387-98. 954(2); Rio Criea",,,la.
9.6 km rrom e"{,lasl (KU 95167-70) : Rio Cahulla . moulh
anol5 km above n"'u th (KU 115504· 13): 5 km W moulh
R,o Calov"bora ( KU 1156(4 ). V. '''/lUO,': m"ulh Rio Con_
cepcion ( KU 115562-75).

DOL;BTfUL RECO RDS ~ [CAKAGUA Manuguo :
\ lanagua ( IJSS\t 115940-58; U MMZ92455): Ch'nundc/:u:
Chinandega (MCZ 2633)

0,·"",,1 </lId ,<{"ilted ",ul~,iul. -LAC\1 f>0992: J MS 1665.
1667-70

Dendrobotes speciosus 0 Sch mi d t 1857

S plendid Poison-a rrow Frog
F igure 17

1857. Delld;obal"s Spt'titl.fl l,' O. Seh mi" l : 12. Ihree syntyf'C'
KM 1017/1345 (nu '" lost}. roa<J ""t",~en Boca, <JeI
To", and Voldn Chi riqui . Panama . .s<lOO -7000 n.

1858 fic nd,,,hmc.' _'1'Cdo.>U,f 0, Sehm idl 249. plale I, rig
I L plale 2. ~g. 12

1858 lJyl"pl.ni" "I'<,<'i,,-'<I. Gu nthcr: 12~.

1968 D" ndm"'I/~< 'redt""'.,', Savage: 763

Dl'ji" ilitm , -Snoul-n~ nl length of ad ult s 27.5 -30
mm : sk ill of back s mooth: ta rs" l tube rcl e ah -,enl or
sl ightly developed : co lor in life: uniform red : "mo

-,ternum present
Dillgmlsis.- /) , spedo.m., is a me m ber ofthe p"mdio

group. diffe rin g from D. gril/lIllifer/ls in la rger Sil C
a nd in having smooth skill. alld fro m D. pwnitto in

la rger size . D. ,5p<:ci o.m., diffe rs fro m D. opi.ll/wllle!as

inlarger size . in havi ng smooth skin. a nd in lading
a I ;( rs~l tube rcle . fro m D. .'lqerlll<Jfki in lar ger size

and in lacki ng a ta rsal t ubercle . and fro m D. his·
trion icus in having an omostemum

Docriplion .- Measuremcnts a re in Ta ble 3. The
skin i, smooth. except the po ste rio r hell )' and ventral

su rfac e of th e thighs . whic h ar e ru gose . T he tym -
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panum is round . and its dia meter is slightly grea ter
thlln one-half of the diam eter of the eye. The finger
d~b ar c nOI:;CJ;ually d imo rp hic. The tarsal tubercle
is abse nt o r slightly-developed.

In life. speci mens from the I)"PC locality are uni
form red (0. Schmidt 18S8). In preservative. s['«i
mens from O une rrez and above Boquete are entirely
gray', except for one or two small light spots in a
fe..... speci mens.

Siumuch contents (o ne specirnen).- Fm m l.ACM
609~ 2 : HYMENOP T ERA: Fo rmicidae : Eumopa
IO/hrix sp (3 ). S le"""''''1I ? "p (2 ), S (fllmig.'nys sp
(I ), Aplavsli?,,,,,, "po ( I ), I'ach)'condy lu 'p (2): CO
LEO PTERA: Curculio nid ae: Cossoninae (2):
ACA R IJ\A : mile s of six famil ies ( SO).

Distribution and JwhilUI (Fi l;. 9).-An eleva tio n
record from G utierrez i~ 1372 m (the ty[>t locality
may be higher. 1100- 1580 m.ee e Savage 1196811. D.
Jf"«iosus is know n from the mou ntai ns uf " 'eSlern
Panama in Hotd nd ge's ( 1967) lower mon ta ne ..-et
fores t zone.

l.o<-alilil's. - PA"A \ I'\. 1Wc.. WI T_: GUtitrn-1 It.!CZ
9916-21. 52847-j.4; 11 \ 11925.11.1.6: U.CM 6O'l9ll;A\t!\ H
5%16): road bet"«n Boo:... del Toro and Vold n Chi'iIlu;
t K\l 10 11/ 1345). 0';';<1";: a"'we RoqU"I" on Irail k' o..",:a.
del Torn ( \lCZ 12127-3 I; US!" \l 118224: LACM 60'1821.

C1~"rt'd alld 'I"itl~" "~lIni,,,. - LACM 60'182.

tinctortu .. group

This. group con tains. thc species (D U1mml.f. D
azureus, D. gaf<Kl"nmll". D. li"';lorlu,," and D. Irun·
('alu..).

D/'jinilion.- snout-vern length of ad ults moderate
to large (23.5-50 mm): stripe-; prC'!>("n l o r abM-n t;
color in lifc never red: dorsal skull bon~ often fused
together and sculptured: omosr emu m presen t: tad
poles (kno..-n o nl)' in D. aurUlUS. D. u:urru,," and
D. l;n('loriusj have o ral di~1r. unindented. de nti<:ln
not redu ced in number. and anus med ian.

D,'ndro l><u <,.1eeratus (Gi ra rd HISS)
G reen Po iso n-arrow F rog

Frontispicl'c II ;Il UJ l-Igures I l l - P, 121-J

1855 I'hll"""I~' ,,,,,all" ( j;rard, 226, h"lo1yr.:: USN M
10301.Taholla I, land. Pan3ma.

1858 U.-Iupil'sialinn,,,,;,, (polrt. var 0 1. Gunther: 125.
1858 lkndrobttl<'s I""mac-ul<lrus Bihron. Gunther: 125. hi>-

lotH"" 8M ~2.121 1 .8. hlhmus of Darien. P. nam;'
1M3 lI>lapk.iou,m'lo. Cepe: 49.
187" fXnJrobal<" lriri/flll'" a"ral..... W. Pete"' : 6111
1874 lklldml>ulN fri'IIlIlI'" __"la,,,. W. P"l~"': 617. t~·pc

Iocahl): ( ·hiriqui. Panam:iClha'~ not seen lh~ t)PC;
;><;COrdm; 10 P"l~"" dnc-riJ>lion. lh~ ~.-.l ~n,..r ;,.
Ion!-~r Ih.on the '""lId. a P._,·IIohtt'Ndlara<:I~', Dunn
f1'H11 "","' lh~ typc and <:onsid....ed;1 D. "",<1/",).

18112a fX"drobuln liMlon"S (part . var "a-~. (). 8<>,,
knEe,: 1"3

190 1. Dl'ttdrobu'nli....,on"~'pan). Wern,,' : 6.11 .
190 1. Drn<Jrobur/'1 -,",,,,,. Wcrn~r : 627 -62S. 632. holo

I~ rc : !'OHMW 1 904.l ll .9~ . COOl.;( RiI;;o (••:<:oN;n; k>

D"nn II'H I]. lhoe Irp~ .. ;to ....id 10 be in Kon;p hC'.;.
bill he ..." lhe l" H \ IW 'r«;m~n label~d ~ lhe I~ pc)

1'H2. [HouJrobu,... I",rlonus aural".. Lau.en!: 12_
1% 1. fX"JnAtI/'J a"",I"s. Cochran: 101. plale 40 (<:010.

pho to).
1968. Dr","oIJ<l/~J IIu'al .... Savage; 759, 760.lig. ~A
1970 Drntl",ha1<" I" /(,,I>,i$ (pa rt) . ('<~h'a n and G<> in

19 ·21(nvl lhe plale)
1910. Phyll"I>",• • l>i,·,,/'" (part). Cochran and Guin: 35-37

(USN M 481165. 122104only).

Dejin ;I;OIl.-Snout·vent lengt h of ad ults 25-42
mm : skin of back smoo th; tarsa l tube rcle absen t o r
~I ighl ly developed: colo r in life : black . brown , o r
bron ..e with stnpes. bands. o r ~pob of blue . blue
gree n. gree n, or )ellow-green: no red o r o rangc;
omos ternum pn:-scnl.

Diagnosis.- D. uu ralUl is a mcmbtr of the 1;11('

lonUJ grou p. differing from D . U:UTrUJ in la<:1r. ing
re ticula tio n. fro m D. gal<Klon<JluJ in lacking a wett
dc\e1o[>td b~1 tubercle. from D. fin('/orius in
smalle r sill.' an" in lacki ng reticulat ion. and from
D. /"""'<llus in havin g a smooth back. in u~ually

lacki ng lale ra l stripes. an d in some limes having the
dorsum spoued or ban ded instead of striped; when
dorsola te ral strip es a re prescnt. thcy ,tre rel;tl;v cly
broad. and are blu e . blue -green, green. o r yellow
green (/J. 1,,,nnUrts has a sligh lly granular back . has
late ral stri[>ts. and always has dorsolate ral stripes
wh kh ar e retauvely nar row a nd lello..-).

Dt-.K";plluII. - Mca,urcmen ts are in Ta bles 3 an"
7. Th e smallesl speci mens a re from Isla "ra boga. oll"
the Pacif ic coas t of Panama : the 1ar!C"'t are from
EI Valle de Anton. Panam a. MOloI Central America n
specimens are larger than those from Co lombia and
eastern Dari en. The ~kin is smooth. ucept the posre
nor belly and vent ral surface of the Ihighs. which
are gra nula r. T he t)mp<Jn um is round. an" its diam·
eter eq uals two-th irds o f the diameter o f the e}e.
Th e second, third. and fou rth finge r d isks ave rage
wider in male, than in females (e ,g.. in 67 Costa
Ric" n specimens [("R EI. the widt h of the th ird finger
d isk. exprc,,<:J a' a percen lage of the snout- vent
leng th [m inimum-maximum-m ean percent age s], is
50 female, ; 4 ,7- 6.2- 5.7; 17 ma le. : 6.5 -9.0-7.7). The
finger " i,h of sr«imens f,nm Isla T a boga. Panama.
a..crage sma lle r than those of specimens fro m ot her
po pulations of D. auralus. and are only ,Ii gh tl}' sex
uaU)' dimorphic (19 fem ales: 3.4 -5.3 -4, 2; 13 mal es:
3.8 -6.0-5 .6) . The tarsaltubercle is absen t or sliehll\ '
developed - •

S[>tcimen, from Nica ragua. C()!;ta Rica . and w est

er n Panama usually have a light dorsal horseshoe
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mar k on the snout: this mark often coe unues onto
the hack as complete or bro ken do rsola te ral stripes.
",'hieh are sometimes interconnected b>' tran sverse
stripes. T he striped paucrn sometimes becomes a
long iludinal eh;lin of 1"" 0 or 1...·0 and one-half circles.
Someumcs the dorsum lacks stripes and bears large
SpolcS o r bands. T he vente r has li!!:h t curving lines.
bands. la rge spol5. o r circ les; often. an ellipse or
circle decorates the throat. In life. the light mar kings
are blue . blue-g reen . gree n. o r yellow-green on a
blac k. Iighl brown. or dark bro.... n grou nd Cl,lIN.

C.W, Myers info rmed me thai speci mens from an
a llc: rra nl popu latio n near Pan ama C ily lack green.
and arc dark brown with tan ma rk ings

Panam an ian specimens from the Sa n lila s coast
and La Campana (on the Pacific CO'l~ t nea r the
Canal Zone) have a D. hi.ltrioniCll.llike dorsal rallern
of many small , light spots (Fig . I l L),

Specimens from extreme easte rn Pan am a and
from the confluence of the Rlos Truando and Ncrcua
in northern Colo mbi a have small. widely separa ted.
lon gitud ina l. light gree n (ti nged with gold) or da rk
green dorsal and ven tral spob on a blac k ground
color ( Fig . 11M ).

Sr«imens from the middle Rio Nercua. Celom
bia. have bro ken green or blue-g reen dorsola teral
siripcs on a chocolate bro wn or ligh l bronze ground
color; Ihe venter has oblong blue spots .

Specim ens from the western Atrato drainage
(Cerro Los Herrnanos and Cam ino de Yupej . Co
lombia. a re simila r to those from Nicaragua. Costa
Rica . and western Panama : the don-urn ha, bands.
large spou. o r dorsolate ral stripes (f'ronlispiece II ;
Figs. li N -1'). and the rhroar has a horseshoe ma rk.
circle (complete or bro k(n). or median longitu dmal
srnpe ( Figs. 121-1).

BTfi'di" X C"ulf. - T he breeding ca ll has been de>
scnbcd a, a slurred. high, m usica l "cheez-cheez
rhe ez," three to five notes (Savage 1968): a 10'"
buzzing, two secon ds duration (Dunn 194 1): and
fou r to five clicki ng notes. two seconds dura tion.
pau se five scconds . repe at ( D. Goodman. unpub
lished data)

Tll df' " fl'.f (F ig, 22),-Measurcmenls are in Table
4. Th e ora l papillae a re in two TO",'S. and border
the entire pos terior lip, but border un ly the lateral
portions of the ante rior lip. The ora l di,k is nOI
laterally i ndent~d . The denticle formula is L{J .The
b<caks are mas""e and se rrate , a nd the lower bea k
is indented. T he e}es are dorsa l. T he sp iracle is sinis
tral and low. The dorsal fin barely reache, the body .
The anu~ is median. T he tip of the la il is broadl>
rounded. In preservative. the bead-body and tail arc
uniform light bro...n. da rk brc...n, o r black ish; the
fins are uniformly dotted with bro ...n. ucc:pt for a
narrow. transparent border.

FIGl'H 22. Tadpule uf /),',,,1"'''''11'' ""' '' IU.t, Rind m de O>.a.
(""'ta Rk a (("RE 9(2) . from hok in fallen lug: nlOulhpan.
(Stage 31\)and lateral acpect (Stage 34) Lines ell"al one
millimeter

Adults deposit tadpoles in ....ater in nee-boles, leaf
axils of bromeliads. and small. slag nan l pools (Eaton
19-;1; Savage I%S). Stomachs of tadpoles collected
in the field con tained pro to l oons and roaifers ( Eaton
1941). In capnvuy, tadpoles grazed on stones and
ate algae . chopped liver. an d ot her tadpolcs (Senffl
1936). Several adu lts have been observed carrying
one tadpole apiece (Dunn 1941 ; Eaton 1941). An
adult male has been taken car!) ing 1....0 tadpole~

(A ~ I :\ H SllIDSj
RduIiOluhips.- D. 'Wrutu.1 pro bably is close ly reo

lated to D. truncatus. T hei r rang es ap pear 10 mee t
sout h of the G olfo de Uraba. but it is nOi kno.... n
if they are symp.unc th ere. Some C hocoun speci
mens that a re catted D, mml/IIJ herein resemble D.
IrUI1Cl1IU,~. Further stud y is needed to ascertain if onc
or two species ar c involved .

Lifl' 1u',IIO~I'.-Agonist i,· behavior occur, hetwee n
females (SenITI 193(1 ). Dur ing courtship. the female
pursues the male ( Dunn 1941: Kit<l sako 19(17),
Senfft ( 1936) repo rted that D, mlf<l/lI.' does not carry
out ample xus . In his capuvc ani mals. the male re
mained ....d l separa ted from the female during u\ 'i·
position: after the female left Ihe eg£:s. the male sat
on the e~s and fe rtilized them . D uring.the breeding
season. the same capt ive female laid eg£:s( \'ery eight
10 lOday s on he rb leaves (Senfft 1936). Clutch size
in captives "'11 ' five 10 13 (Oese r 1932). Senff(~

(1936) captiv e male guarded the eus for the firsl
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three day s after oviposition: when the eggs hatched.
the tadpoles wriggled onto the male 's had . lie car
ried them in stages ( two or three tadpoles at a time)
[0 a water basin: when he entered the water. the
tad poles left his back.

In ca ptivity. the period from fertilization (0 hatch
ing was 13- 16 days. from hatching to metamorphosis
68-102 da ys. and from metamorphosis to sexual rna
turitv six to seven months (Oeser 1932; Scntl't 1936).
D. ':/Ir<JIlI ,1 sur vived at least four years in captivity
(Sentl't 1939).

Stomach ( 'O I1lt'nI.j" ( three specimcnsj.c-F rcm
LACM 44233: HYMENO I'TE RA: For micidae: An·
o('II" !IIs sp ( I ). Wasmanniu auropunctcra (Roger)
( 24), Sotenopsi s ( D ip lorhQ[' lr uJ>l ) (5 ), Pheidolc sf'
(6). Aplero;/ igmll sf' ( I) ; COL EOPTERA: Ptiliidae
(4). Curculic nidac (2). predaceo us beetle larvae
(20): LEPIDO PTE RA : Microlcpidoptcra: larvae
(25 ): CHILOPODA: (3).

From LACM 44239: HYM ENO PT ERA: Formi
cidae: Phcidolc spp (4 ). SO{('lIopJiJ (Dip/orh0l'lrrun)
sp (9). S/ rumixell) 's sp (I). Myrmedn;le (I I). A nm'he·
/11, sp ( I) : COLEOPTERA: Curculionidac ( I ). Bos
rrychidae(2): ACARINA : mites of six fami lies (75).

Fro m ANSI' 23394: HY MENO PT ER A: Eormici
dac: Gnamplvgenys sp (3). Cyphomyrmex sp (6 ). Ph"i ·
dole spp (2 1). APIi'rOIligma sp (2 ). Myrmecinae (8):
COLEOPTERA : two spp (3). fragments (4): COL
LEM HO LA: Poduridac ( I): ACARINA : miles of
two families (5 ).
!' I"<'dalo rs.-Kayse r (q uo ted in Oeser [(9321 ) sa" a
Was"(>1rmch (R mJUf ,I'culi: l1Ia) cal a eaplive specimen
of D. iluraW.I; the predator was not harmed by his
repast

1'''''II.,i/<"I. -1 fo und til'ks attached to specimens of
D, <I"rlllll .' .

EI!IIIO;OoloKr. - Breder (1946 ) reported that lndi-

ans in the Darien region of Panama use D urJrUIU.'

as a source of blowgun poison.
TermvloXy .-A j uvenile 205 m m male from Pan a

rna (FMNH 154404) has three left arms in additiun
to the normal right a rm.

Nomenclature.> Ta ylo r (1952 :638 ) noted that if
Hy!1I IIImlla Wicd 1821 is a species of Dmdrotnues.
the name Dendrohuu:.1 Ilurolus (G ira rd) 1855 would
he a junior secondary homonym . Hyta auruta Wied
is not a species of Dendrobates (see "species of un
certain status" in the generic section. above).

Distribution and Iwhilal (Fig. 6). -Elcvalion
records are fro m sea level 10 gOO rn. D . I/lJrtl/rH is
known from the lowland forests of huth coasts
of Central America. on the Ca ribbean side from
southern Nic aragua through Costa Rica and Pannnui
to the Go lfo de Uraba in Colombia. and o n the
Pacific side fro m Costa Rica thro ugh Panaml and
the western Auato dr ainage of Colombia to the
Baudo drainage . in Hold ridge 's (1967) lowla nd tro p·
ira! wei forest and lowland tro pical moist fore st
zones. In CUS!;t Rica. it inha bits fo rests and cacao
groves : in the latter. it occurs in shade nea r tre e
buttresses. and in dense secondary growt h (Kitasako
1967). On the Camino de Yupc . in the Scrrama de
Baudo of Colombia. il occurs on the fluor of shady
virgin forest. In 1932. 206 specimens of D, <Jura/u s

from Taboga or Taboguilfa Islan ds, Panama, were
released in the upper Manoa Valle y. Oahu. Hawaii:
their descendants form a breeding popula tion
(Oliver and Shaw 1953: U llman 1967).

l .ocalil;e.I._NICARAGUA. Ri" S.." Jua,,: Rio San Juan
(USNM 19587): San Juan dell"orle ( _Greyl"wn) (USNM
15647, 19770·73, 244g4·M7 . 102277: KU 426g9): Rio Machu
ca. San Juan drainage (ANSP 2130-3S): Rio S"n Carin,
(AMNH SIS(W): San Miguelil" ([)un n 1941): Los Sabalo!
(AMNH S425): Rio Tule (AMNH 735g-S9).

T~ ~l~7

Snollt·venl lenglh "f , ,,"'pie, nf a<l ult>r", m e;ght l"'p"!a li,,,,, "I' n('l"Jmh(ll~.I· ",mlfll.' . arrangeJ in Mder from norlhwc,t
to s"" lhea,1. Localilies: COSTA RICA: (I) Fine," La Lola. (2 ) Mnum"in {"nw Creek ncar Ranano. (3) Surclka. (4) R;n~"' n

<Ie (h", PA"'A\-IA: (5) I I km]';W Almirante. (6) 1'.1 V,llle de Anti,n. (7) Isla Tabnp COl.OMIlIA: (8) ("amino de Yur e

All SrCl.'imen, Male, Female,

t "c'atil)' R"nge ~ ::':SF Range Range

(I) La Lol" " 30.5 31>.5 3H::':0.211 " 30.5-33.5 31.1 ze 33.S-365 35 1
(2) Il"nano " 29.5-37.0 33.5::':0.57 , 29.S-33.5 31.6 , 32,5-37,0 34,9
(3) S"rclb " 29.5 311 .5 34 6::':0.65 , 32.0-33.0 32.4 10 29.5-311.5 35,5
(4) Rinl-()IJ " 31.0-36.0 33.5:,:0.44 , 31.0-32.0 31.3 10 33.5-36.0 34,4
(5) Almir"nte " 29 0-39.0 34.2::':0.32 21 29.0-34.0 32.0 JI 33.0·39.0 35.7
(6) 1-:1 V,tlle " 27.5-42.0 37,9::':1.05 8 27.5-3\1.5 35.8 , 3~. 5 -42.0 40.8
(7) T,oI' oga " 25.0 ·33.5 2g.5:':0 .2g '" 25.029.5 26.6 )) 27.0-33.5 29.6
(8) Yupc 25 2g,5-34,0 J I.5± O.27 , 28.5-32.0 29.11 21 30.0-34.0 31.9

-----
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COSTA RICA. AlajUt'ta: ~ kill N Ciudad Que,,,,Ja. Rio
Ron-Rem (CRE 7155); .\ l ucUe San ClrlO, (USN M 29977):
La' Del ici", (GUnlher 1900-1902): Santa Clara (Gunlher
1900-19(2) , Cunul:O: near Turrialba ( KU 100626: MCZ
29271), Pun/urn ,u,,: R;n~-on de Osa ( MCZ 75190-92:
UMMZ 123623; CRE 705. 902. 3114. 6026, 6325. 6391):
4.5 km W Rin,'{m de O'a ( KU 1(4294); 6,4 km ;nland ncar
Rio Rin("n (e RE 752); Rio Fcrruv iosa. 7,2 km S Rin( on
de Os" (CRE 7235): Villa Ncity ncar Corrc cor (CRE (79):
S km f. Vitia l'eily (e RE 0(38 ): E''lu in", ( KU 33082-89):
Pozo Azul de Puri< (BM 1907 .6 ,2~.5 -12 ); Palmar Sur (C RE
2650): 4-5 krn ESE Palmar Sur (K U 65244_46. 68343): 10
km SE P"I01"r Sur \ KU 93902-(l6): 6 km W Palmar Norte
(K U 93907- 08. 95448): Rio Z"pol( . ~ km E Palmar None
( KU 93909-16); Quehrad:t Buru,·a. 22 km E Palmar Norte
( KU 65247-53_68255): Buen"" Aire' (F MN H 2542). Unri.n:
Limo n (Al'Sp 19509-14: KU 33090-91: CRE 2857: MeZ
101(1) ; SUI<" ka ( KU 360 51-57. 3634X-54. 4101923 : .\ K Z
9773-75): Fin( a Wau,·hope. 11.2 km SW Lim"n \ FMNH
67655-58): Finca La Lola(J MS 167 1-73: e RE 126-27.130
31. 133.200-01.203.205-09. son: U MMZ 1 1~415 : KU
33073,81 . 331(4) : Fin(a (iolanda. Rio Limon (A~SP

19(52); Vi(\",ia, 30 km W Lim"n (F MN H 5626): Si<jutrre,
(eRE 2813): 1.5 km E Siquirres (e M 41500): Poneto. 4.8
km W Lim" n ((' RE 6341; UM ~IZ 125469): Balan ( KU
30292·98): Zent (CRE 132: MCZ 3958·60. 7944-47): Pan 
dora. Rio E'lrella (CRE 505; UM MZ 122665: 1<I CZ(50 15):
GU{lpile'( Fowler 1916): Hncn vtonrccnsto . RI'o Rcvental on
(US:"1<170653): fine" LI Ca,tilla. R,'o Revcnt""m \A:"SI'
235R'PJ6. 23615- (6): Finea Ve'la. Rio Estrella (A:"Sp
21431 34): ValledcTalamanea( MCZ 10063-67): Mountain
("0'" Crcd near Banano ( K U 3305X-72): Cahuita (LAC ' !
74769).

I'ANA .\-IA. Bocu,' del roro: Punta de Pella ([;S:\ \1
38735): ,l,lmiranle (USNM 142276-l\O: I-' M~' H 60343-4X.
X3476. 152091-9g: K U 79998-800 15: Me Z 10061·62); II km
NW Almiran1\' ( I-'MNIJ 67659.60. 154101-16. 154118·21.
154123·72): 4.8·12.8 km W Almirantc ( KU 94X55·6X.
J(XJ356. 115463): 5 km W moulh Rio Calovi:bura ( KU
J 154&4-65): mainla nd N W lsla Splil Hill (KU 94869_74):
Punta Gallin<vo. mainland Wl'W r-Ia Shepherd ( KU
94~75): Isla Shepherd ( K U 94876·X9): hill abo"e Miram ar
( KU 94890.91) : La Lorna. inland fro m Chiriquicuo on Bo
quctc tra il (MCZ 10059·60). Chiriqui: P"'gre,o ( U MMZ
58250): Puerto Armucucs ( BM 1935.4.3.1), Y~ru!lua.,: Son:"1
(USl" M 133(41). Jl m ...u: ['urila ( USNM 127253-60). [.<t.'

Sanw.•: Ce rro lI oya (USN \ 114 S215); 0.4 km W Macaracas
(e M 43582); Lajamina ( KU 67991_6XOO9): Cerro Camburar
( KU 1154(9), Coeli: EI Valle de Anl{m (LAC1<i 44279:
.: M)\:H 60354. 154117. 173 175-76: MRH~ 6754: ANSI'
2 180 1. 23392-400: A\I~ H 45991. 55512·13. 5\1664-65;
UMMZ 847 (9), Co""' : Cerro Santa Run(A MNH 59667-70:
FI\-l:-J H 154100; CAS·SU 4444-50); Ccrro Bruja (FM NIl
16678-82: USr-;\ l 54024·211 ): SW Cerru Ilruj:t ( KU 941\92
93. 1I6732): Signal Lorna ( USNM 55322-27): Brazu del
Medi" near Palen<jue(FMNH 153702-03): 3.5 kill SE Puer
to l'iUm ( K U I 15453-62. 1(5470). Cunut Zone: lsla Barre
Colorado ( FMN1J 13355. 13373. 13450. 16667-78.22838-39.
67616·54 . 121253. 17436364; KU 33513. 76582·88; CM
1\210-11. 823:\. X447. X473. :\41\2: AM NH 20X93. 4(l464.
442~9. 52748·50. 55514·16. 60524. 62313-14. 64722. 69816:
,",NSp 23133: J MS 14:\2·84: MCZ 10149. 15246. 24196:
U MMZ 61621. 63579. 63581-82. 63584-86): Isla Skllhia
(Ealon 1941): An,'illl (USNM 54296_9l( 63(X)J: MCZ 10 148:
U MMZ 58207. 58251): Ca slilla (CAS.SU 3293): near G am ·
boa ( KU 116991-117005): Fori Kobbe (K U I17()(J()·13):
Punta Bruja ( MCZ 15723); Chil ibritlo Cave on Madden
Darn Ro"d ( MCZ 199(4): "alun (U >.,j \.-IZ 52718: USN M

54168: ANS I' 21445-4~ ): Balboa (ANSI' 19557-60: AMN H
41764; UMMZ 98419-2 I; FMNH 55540), Punum il: lsIa 'r e
hoga (F MNH 109777. 153720-29. 154122. 154173·84.
154384·97: US~ M 10307. 48520-22. 51955-56. 51% 3-65.
66495-509. 80327. 102763-805. 129218·45: K U 67%6·70.
76589-98. 115451-52: AN SI' 21066-67, 21848·99: 11M
83.11.9.1·4. 1926.1,20.57-63: MCZ 2498. 10127·32: AMNJj
59671- 75): h I" Tahoguilla (USNM 66322-25. l\92~7 -361.

102811·46: .\ 1("2 25679-80); Cerro La Vicwr ia (A \.-INH
59666: FMNH 153706. 153870): Chorrera (U MMZ 95478);
Cerro Azul (US N\.-l 140055·56): La Campana (Al" Sp
21824): nCar Bo<jueriJn. between Candctana and Peluea
Slalion , (A 1<1S H 53721-22); Rio Pe<j ueill'. head or /o.l'lddell
Lake (A:"SP 21755): Rio Puente near M"dden Ihlll (A:"S p
23383): Rio S i lu~"ndi (UM\.-IZ 125587-90) , S,,,, Hlu," S i
"ue,a \:<-lCZ J(,(ll5 ); Caledonia (AM ~ I I 40546, 41099);
("amp Summ il ( KU I (5466), Darien: Sermnia de l' irre( K U
1154(7): Rio TU<jue,a. 10 km aho ve mou lh ( KU 11546X):
Taearc'una ( KU 77596):junelion Rim Tuira and Mono ( KU
941\99 .900. 11(733 ): Rio Mono. 5 km above Rio Tuir ajunc.
lion (K U 949( 1): Cerr o Quia ( KU 94l\94 ·9K 94<1()2 -11.
116734-37 ): Laguna de 1a Pila (Pem,-.:a 1896): Rio Lara
(Pe"" 'ea 1896): Rio Esnape ( 1<K Z 9162-(3); Rio Aruw.
Tu ira d rai na~e (USS M 54235); Rio ("hi,"" (A :<-l :-':H
40976_7X. 41l 72: CM 234~4 · 85): Camp Townsend. Three
Fatr, Creek. and Camp Cree k. a ll ncar Yal'i,a (A 1<l ;-.i H
40940--48. 41006-09. 41I70. 5 1805): Rio Sueuhl i. (·ha lic·hi·
m'1II\ Creek ( A\l ~ H 39770. 40524. 40536. 40Rl\2-X4. 51767:
US~ M 68057).

COLO\IIlIA. C w",i,: Rio Truand{l ( USN M 48865.
1221(4) ; j und ;oll Rios Truando and Nereua (I.AC M 609l\3.
61052-55); Rio Sen:ua ( I.AC :<-1 6(051): Cer ro l.os Her
n"'n (" (LAC1<l 44224-28): upper Rio 0f"'g"d{, ( I.ACM
44229.44264): Camino de Yupe. Serrant"a de B'" ldb. he
tween upper Opogado and Domm godo drainage, (LACM
442~3) : Serrania de Baudo (ANSP 25617): La VielOria.
juncli on Rio, Pepl! and Baud" (US NM 150168): U nguia
(F\.-l ;-.i H (3 877).

ll AWAIl (inlrodU"ed), Oahu (CAS-SU 20380-l\3: BM
1963.481: AMt\H 62122-27: LAC i\l 74746)

Cle<ired "",{ sWi" ,'<I "",IU i<lI._I.AC\1 6091\3: J MS
14l\2-84. 1671-76: A:"S I' 23394.

Dcndrobutes azureus Hoogrnoc d 1969
Blue Poison-arrow F rog

Fi gu re s 11E. 12 H

1969 Dmdrof><1"'.' a:"rellJ fjoogm"ed: 133·141. lexl-fig' .
1-2. plale, 1-2. holOlypC: R.\ IN H 13837". Vier (ie
broeden;bergnear llr:" ilian "'"der. 2"O'N. 55°38'W.
forest "land 1I1 Slp" lJwinl Savann ah. " idene. Su" ,
nam e

lh!i"ilio". -Snou l-ven l le ngth or uduits 3X.5-45
rum: s kin nf hack smooth: tarsa l tubercle absent:
color in life: black wit h close-sci blue retic ulation:
omostcrnum present

Oi" K" o,<;"',- 1J. (I;""'m,< i, " member o r Ihe lim',
torius group. diffe rin g from O. auratus in having
re ticu lat io n . fro m D. gaIaC/O/Will-\' in lac king a tarsal

tu be rcl e . from D. Il"IIllm/llS in larger size . in having
reticulation. a nd in la ck in g <tripes. a nd from D. nne
tonus in hav ing a hu nch-backed pm;tu re in life and
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a relatively small (dia mete r eq uals one-third of the
diameter of the e)'e). indi stinc t. and oval tympanum ;
vers usa strai ght pos ture in life and a relatively la rge (di 
ameter equals one-half of the diameter o f the eye). dis 
tinct. an d ro und t~mpanum in D. tmcsorius.

lkJCrip,i"n. - Measu reme nls a re in Table J. The
skin is smoo th. excep t the posterio r be ll)' an d ven tral
surface of the Ih ig h ~. which are slig hll) gra nular.
The t)'mpanum is ova l. and its diam eter equals one 
third of the dia me ter of the eye . Th e secon d. third.
and fourth finger d isks average wider in mal e, than
in fema les. Th e tar-alrubcrclc is absent.

In life. specimens fro m the type locali ty arc l"OV

ered with close -set blu e re ticula lion on a black
ground color. The blue reticula tion oft e n i, expand
ed. red ucing the grou nd co lor to sma ll black. spots
( Fig. 12HI. A transv erse area ac ross the mioJ-be lly
and sides is light blue . divided on the be ll)' by a
dark blue longitudinal seripe (Hoo gmocd 1969).

Tadpoln [Hoogmoed 1969 : 136. tex t-figs. 1-2 ).
Two tadpoles in Stage 26. taken from the back of
an adult male (R~I 1'\ H 13842). have a head-bod)
len gth of 4 mm and a to tal length of 10 mm. The
o ra l pa pillae are in IWO ro ws. and border she en tire
pos terior lip . hut bord er only the lateral por tions o f
the a nterior lip. The oral disk 1is notlate rally ind ent 
ed , The denticle fo rmu la is r-;-t. The beaks are mas
sive. and the lower be;lk is indented. Th e eye.' are
dorsal. Th e spi racle i., sinistral and low . T he an us
is med ian .
R I!'{<llion<"ip.~. - D. azureus ma y ha ve arisen by iso

la tion of a populanc n of D . linelOriuJ in for est is
[anoJs surrounded by un suit able habi lal .

Lift histo')'. - In ca pnve speci mens o f D. a:/I"/ls.

Polder (quoted in Hcogmoed (1972]) observed rem
lization of the e~s by Ihe male ....ithout amplexus
(similar to Senlft·§ observanons on D. aurUIUS in
193(,). He also noted tha t d utch size was IWO. tha i
the period fro m ferti liza lio n to ha tching ....as IXda) ",
tha t an adult fem ale ca rried a tadpole on her back.
and thai ad ults ....resue d ....u h each other.

Stm lweh ( 'o lll/:I1IS (Illie specimen). - Fro m RM NII
1 3 ~43c : IIYM ENO PTERA : Forrnicidac : Sokl1opsis
sp (3) ; ISOP TERA: C"l' tu/ames sp (6). NiI,lutile",,,'s
sp (4)

D iJtrihul imJ 1/11</ hl/hilal (Fig. 9).- Elevation
records are fro m 3 15 to 430 m. D, iI :urt' IH is kno....n
only fro m the 1) [lClocujuy. It inha bits hum id Io rest
islands sur rou nded by savannah. It usually is foun d
Ill! the ground. alt ho ugh Hoo gmoed sa w o ne speci
me n 'he meters above the gro und on a tree tru nk.
D. U:U1l'USinhabits only IhO"<rore« island~ contain
ing a small stre am among moss-covered rocks. The
frogs a re fou nd only nca r the roc ks. These frop a re
d iurnal; a t nighl IhC)' hide be l...een rocks and in

holes al the bases of trees. Th e temperat ure in the
forest islands is 22 to 27"'C in the daytime. and falls
10 20·C at night (Hocgmoed 1969; Hoo gmoe d
1972).

Lorolm.... _ S LJ RI:s.: A \ l E. S idI ......-Sil'ali .. ini Sa'annah.
fomt islands on Vier GeI:",,>ctIcn.ber! near 8ra~i lia n border
(RM", H 13837-4)) .

Clraml Ultd slained mut..,iul, _ R\t:'\ 11 IJll4k.

Douk" huIC.\ XIl/actOlIOIIIJ Fuzmgcr ill Steind ach ner
1864

Splash- had ed Poison -a rrow Frog
Figures I IF - G

IIM>4 lHndto/Jarn xa1a('/oltol lU Fit.lingcr_ Steindachner:
260. 262. holot~pe: SHMW IlItSII. farm of Pedro
Gu ......... Rio do \I uria. "'orlh or Vi!;a . Para. Brasil
SteindKhner lkted D. 1<'1(1('101/0I11' in Ih" ,~non~m}

orD . II It<:IO"IIS and trealed th" s"""in as D _ lincwnll'
var pllut-IOIIOII<J.

18813. lH..Jrohdl..J 1;11(1""11' (part. 'a l Ar-g. Bj. Bou_
!en!e r: 143.

11113. lHnJrol>af'" 1""Q('n.i. Boul"n!er : 1028. 6!. 178.ei!ht
. ynl) pn: 8M 1904.7.26.11-12. Ipra pc:-A~U . Para.
Bra,i l; 8 M 45.825 .142, 45.11 .25.161.%, 1.7.1. 51.2.),11.
!'ara. Bra, il

lk ji" ilio" ,-Snnllt-vent len gth of ad ults 30.5-4 0.5
mm: skin of bad smooth ; tursult uhe rclc well devel 
op ed: co lor in life: dorsu m bluck with large. irregu 
la rly margi ned )'e llow area . or dorsum en tirel y )'e1
low. rarely bearing tiny da rk dots: vente r black ;
o mostern um presen t.

[)iugll usis.-D. guluclonO//I., is a member of the
tinetMiuJ group. differing fro m D. uuratur. D

o:u,t"/I.(, D. line/orius. and D. lrunwtus in havmg a
well-developed tarsaltubercle.

lk·ra iption.- Measu rements are in Table 3. The
skin is smooth. exceptthe posterior hel l)' and ven tral
surface of the thighs . ...hic h are gran ula r. Th e tyrn
panum is round . and its d iam eter equ al s one-half
of the dia met er o f the eye. T he seco nd. th ird . and
fo urth ttngcr oJi~ks average wid er in male s than in
fem a les. The turvaltub crclc is well developed .

In life. the holo typc (F ig, III') was black with
a large. irregu larly margined ye llow area on the head
and back (Stcin dachner 11164 ). In preservative. one
speci men (from Sama rcrm is enti rely black (perhap s
an art ifaci of preservation] . All others have ligh t
do rsal colo ra tion. In some specimens (fro m Ca hy.
aetem. Breu Branco . and Pnat uba j. mos t of the
head. t"oack. hind limbs. an d up~r sides of the body
are lighl . One of these specimens (fro m Cah y} has
tiny blac k dOb on the en tire head and bac k (Fig.
I IG ); the other speci me ns lad dou. In so me speci 
men s (from the Rio do ~t u ri a . San tarem. Bele m.
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and Carolina). the light coloration covers o nly parI
of lhe hack . and onen is interrupted by irregular
blac k areas (F ig. II F). T he limbs often have small.
light do rsa l SpolS on a black ground color. The
venter is immaculate black in all specime ns exam
ined excepl one. wh ich has small lighl Sp<lts on the
lhroat and venlral surface of the calves.

Stomach contents (o ne spccimenj.c-Erom LACM
60990: HYM EI\ O PT ER A: Formicidae : I' h e i<lole

spp (21 ). C"'lIIa loK""I ,' r sp (I). WaslI1mllli" a"", _
puncrata ( Roger) ( 10). Solel/op,.i.f sp (26). Smilhi
Jl ru ll1a sp (2) . Myrmccinae (35): COLEO I'T ERA:
Psclaphidae (1 ). Curculio nid ne ( I) ; [SO PT ERA:
Cop/ol",m,'.,? sp (45 ); ACA RINA: miles or,i ., Iami
lies (35 ).

'vwl1<'ncla/""'.-D gu/aC/o" ma,. is a Filzinger
lahel name firsl pu hlished hy' Steindachner (1864)
as a sy no nym of D. ttnctoriu .•(Schneider). Th~ name
D . gal""/(J/IO/a.• was u ,~ d in 1952 by Lutz and KI,l".
S~~ the nomenclature sec tion under D. !<'II<'om",l"s.

I designate IH·I 1904.7.26. [0. a 35.0 mm fema k
from I ga rap~ ·A~u . PH il. Brasil. collected on 3 1 Jan
uary 1904 by A. Robert . as the lectotype o f O'·I/dm.
h(l/ef p"raenfif IJoulenger. 19 13.

Oi<lrihlllilJll and Iwhi/al (Fig, 6 j.-Elev"li<ln
reco rds are from [4 to 300 m. D, g<lI,I('/(JJIO!U s is
kn<lwn from the lowl and forest> of the lo wer po r·
lions o f the southern tributaries of the Amawn. fron t
the Rio Tapejos eastto the mouth o f the Amazon

f,ocillilin _BR....SI L. Pdr,,: Rio do Muria. farm of Pedro
Gun,"'" ~ ViSia \ "' l l ~l W [9 [R9): Ik[cm ( 11 M 45.1:\2 5.142.
45.8,25.161.51,2.3,9,91>.1.7.1: AMNII 637r. ~111 NP 49Ol! j:
Belem. Parque .I" Museu (jueld; l MPEG 47[ .473):
ltWapC-A"u (BM 1904.7.26.9-[ ]; l ACM WJ'JO): Manga·
bc.ra. Municlp'o MocaJuba. RIO Tocanllfls (MPEG
530-531): Bclem·Bras,1ia road. 75 km from 8elem (MPEG
365): Mala g;;o. Ri" Tncanlins (MCZ 17743): Santnrcm
(8 M 76,5,26.2. IR75. IO.22.17l: PiralUha. 18 km SE Abaete
(CAS·SU 10( 31):C;,ehoeira Cahy, RioJaman(him. Tapaj6s
drainage (ZSBS '14/ 1914): IIreu llranco. Rio Tocanlin.'
(ZSBS 11/ 1914), ,-\Id...mlriw: (' mo[ina (We AB 6695: KU
93143). (;" i." ': Araguainago.lklem-lIra"li a roaJ. Rio l on
1m (MPH ; 693 941.

Cleared alld Slwn ,'d ""'t ,-ri"I,_L ACM 6O'I'XJ.

[) "l1drohal "'.' /i,, ('lOr;II .< (Schne id er 1799)
Dye ing Poison-arrow Frog

Frontispiece I and Figu res IIC- D. 12F-G . 15. 24

178K fl y!a "'h'" (pan). l;l(epede: 5f>6-567. plate 39
[799 C,Ii" ",iltl IlIIeI" rl" .' Schneider: [75. lype [oe"lily:

Soulh America
1802. Ran" ',11.-1""". Shaw: 135
1803. fly lll li" a"ria (pari), Daudin: 25-26. p[ale R. figs, 1-2
1826 IIY" 'f'/",·,-i" Jilll'/""". Boie in S<;hlegcl : 239
1lt30 f)end"'hi,/I'.' /in<"f" ,i" .'-Wagler: 202
IR41. f)e,,<lml><"e.' li"e w,llI.' (part. var A). Dum"ril anJ Bi·

bron: 652-654.

ISM , D"1I<1",I><lIe,< Ji"e /ori"" (part. var <I'JUdl"' ) Slcin
dachncr: 200· 262

[882a. Delulr,,/mJes tilla ori".' (part , var Dm). floulenger '
142-143

19 13. D~lIIj",/m/es /i1le/Ori"s (p"rl. typical form). no u·
lenger: [026-1028

1942. Dendrol><"e.< li"<"fori" .' lim ·wri".'. Laurenl: 12
195 ~ Dmd",/ml"'< nwch"d"i Bokerm"nn ; 73 ·76. nine t i ~" .

holOlype: ""'CAB 3083. Setra do Navio, A"'ap~ . Bra·
sil

DejinilioJl. -Snou t-v ent length of adults 34 -50
mm : ski n of back smooth : tars ,,[ luherele a hsent;
color in life : dors um black with ye llow . ye[[ow _
orange. or whitis h d orso latera l strip es. wh ich some
tim es H e intercon nected by transverse h,lI'ld: some
times stripes irr egular o r com posed of yellow or blu e
reticulation: or dorsum uniform ye[[ow; or dorsum
black with few yello w o r wh ite spots: venter black
(so melim es moslly yello w) . usua lly reticulated with
yellow or blu e: omo sternu m p rese nt.

Dia gJlQJ;s,-D, ,i"c '/Qrius is a member of the /i nc

tonus group. d ifferi ng from D, ,/UrIJ/US and D. fnJJl ·

em us in la rge r size " nd in hav ing reticulation. from
D. galactonotus in lacking a tarsaltubercle. and from
D. azure us in havi ng a straig ht poslu re in life an d
a rela tively lar ge (diameter equ a ls one-half of the
diam ete r of the eye ). di st inct. and round lymp anum :
versu s a h unchbacked postu re in life and" rel atively
small (d iam eter equ als o ne-th ird <If the diameter o f
the eye), ind istinc t. and oval ly'mp,lOu m in D
azureus.

Dcsa ip l iol1.-D, 1;11<'/or;u.< is the largest species llf
the ge nus DCl1drohCI/C.<. Measu re men ts are in Table
3. Th e skin is smooth. except the pI"lcrior bell y and
ve ntra l surface o f the thighs. which arc gra nul ar. The
tympanum is rou nd . "nd its di"meter equals one 
half of the d ia mete r of the eye . T he second. third.
a nd fou rth finge r disks average wide r in males than
in fe ma les. Th e tarsal tubercle is a bsen t.

In life. spe~ i men s from the Riviere Mararony.
Fre nch G uiana, arc black with yellow or ye llow.
ora nge dorsolateral stripes meeting anterio rly in a
solid snout color and posteriorly in a solid trian gle
o r V: somelime, a transverse stripe con nec ts the dor
solatera l snipes at mid-hack . The up per lips arc yet
lew-o range. The sides of the body and the limbs
MC p<lrtly or entirely ye llow or ye llow-o range. The
be lly is partly reticulated with or nearl y en tirely
bright yellow (Fig. [2G ) o r ver y pale ye llow. T he
ante rio r throat so mc limes i, reticulated wilh \'~ [[ ow.

The threat. posterior bell y. posterove ntra l su ;face of
the thighs. "nu somelimes the calves arc reticulated
with pale 10 medium blue. except in one specimen.
which lacks blue.

Specimens from the Kayser Moun tains. Suriname.
arc hlac k with dorsolateral stripes: these stripes arc
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yellow on the sno ut and greenish white on the hac k,
and connect with a erccnish white retic ulation on
the sides of the body. The digital disks are ligh t blue.
T he limbs and ven ter arc black with dark purplish
blue reticulation (M.S , Hoogmoed, field notes at
RMN H ).

One specim en (similar to Fig. I I D) from the Buk
huis Mountains. Sur ina me. is blac k with three dorsal
white spots: it lacks ye llow (M ,S, Hoogmocd. un
published data).

The tran sversely striped pattern (Fig. 15G) occurs
in some specimens througbout the ra nge. Specimens
from Suriname and French G uiana ( Fig. 15) have
dorsal pallerns varyi ng from un iform yellow. to
broad nea rly fused stripes. to narrow stripes. to only
a few spolS. Most spe<:imens from Guyana and a
few specimens from Surin"me have str ipes corn
posed of reticulation ( Fig, 1511), Specimens from
Shu dikar-wau. G uyana. have a dors al pa tte rn trnn
sition ,,! between srnpc s composed of reticulation
and re ticulation covering the whole bac k; some of
these specimens are similar in pattern and color
(h lue in life. no yellow fR, Sncdigar. field notes at
A/l.1N H]) to D. azureus. but the reticulation is
broader (i.c .. the interspace, are larger) and the tym
panum is large r than in the type material of D.
/lZUf<'lIS. Provisionally. I include the Sh udik a r-wa u
population in D. tinctortus

Tadpole',' (Fig. 23).- Measurements arc in Table
4. T he oral papi llae usually are in one row (one
specimen has the papillae par tially in two rows). and
border the enti re posterior lip. but border only the
lateral portions of the anterior lip. The oral di sk is
not laterally indented. The denticle formula is L.!..J
or 8. T he beaks arc m",sive and ser rate. and tfie
lowe~ beak is slightly indented. The eye, arc dorsal.
T he spiracle is sinistral and low . The dorsa l tin varies
from nOl reaching the body to reach ing it. The anus
is median. The tip of the tail is rou nded , In life .
the head-body and ta il are enti rely blac k. In prcscr
vative. the head-body is dar k hrown dorsally and
lutcrully. and lighl brown ventra lly. except for dark
brown mottling on the posterior half or the venter:
the rail is uniform light brown. and the flns arc heav
ily dotted with brown. except fo r a narrow transpar·
en t bor der

On 30 June 1968. I found 25 tadpoles of this spe
cies in water in a rusty. discarded oil drum in dis
turbed forest near the radio tower a t Serra do Navio.
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F1<;l; R' ; 23. Tadpole, or IkndrulNl/t' s l i ll n or ill ,". Serra do
1'<a,,;o. Brasil (LACM 6(069). r"'m "'aler·lilled "il drum.
(A) ,"oulhp"fls. Sla~e 29: (II) dON,,1 asp.:el. Slage 29: {C)
ventral a<peel. Siage 29: (D· I) laleml "'peel : {I)-E) Stage
25: (F) Siage 27: (G) St"ge 29: (H) Siage 41: (I) Slage
44. acquiring ;,dull color l'aUcrn, Lines e'lual one milli_
meIer
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Brasil. 300 m (L ACM 6 1(69). The tau polcs were in
Stages 25- 29. 37-38. 4 1, and 44 : the oldest specime n
bore the ad ult color pa tte rn (black .... ilh yellow
slripes). An ad ult ma le has been taken carryi ng one
tadpole ( BM 1936.4.2.4).

Re!llI iomhip l .- 1 have tre a ted the closely related
populations of the tinctori us gro up as live speci es,
but fur ther work may modify this ar rangement.
Some specimens fro m French G uiana (D./in('{o ri U.I)

have the same dorsal color pattern as specimens
frum sou lh of the Amazon (D. X<llw/ollolI,s). but the
southern specimens always have a well-developed
larsal tub ercle. and the northern speci me ns al ways
lack it Specimens hearing the azureus color pattern
occur not only at the lyp e locality in Suriname . but
also 'II Sh udik a r-wa u in Guyana ncar Brasil. and
may occur at other localities along the burder be
tween Brasil and th e Guianas.

Stomach contents (one specimcn j.c-From LAC M
43923: HYMENOPTERA; For mid da e: Gl1amplo.

K" /lYs sp (1) . Ifyp"p o/lera sp (I). Sotenopsis ( Diplo
rhnpm u n) sp ( 10). Crematoganer ( OFlhoaema) , lWO

spp (34). Al'lero ,l'Iigm<l sp (2). {,hehlr)fe, lwo spp (12).
Anochetus sp ( I ), Myr r uccinue (75): CO LEO P
TE RA: Staphylinidae (I). Ryluridae ( I).

/ 'a'<l<ile.' .- I found larval nem atodes pnrasinzing
speci mens of D. tinctorins; the nem atodes were en 
cysred in the abdominal musdes. stomach watl, and
livcr. and were frce in the body cavity. W,E. Marlin
( Universi ty of Southern Ca lifornia). who examined
the nematodes. 1,,11I me that the frogs probably are
intcrm edh ' le hosts.

Toxill.l. -A specimen of D , nnccorius from the Ri
viere Ma rarony . French Guia na, releas ed a while
toxin from the bad and axillae when 1 seized it
The toxin hall an unpleasant lasle similar 10 lhal
of the toxin of D. htstrtonicus. and cau sed a cold
sensation at the rear of the pala te. At Ibis site , several
specim ens of D. tinctarius were motionless on stand
ing tree trun ks and Slumps from 1.2 III 1.7 m a bove
the ground; in each case , the frog was in a vertica l
position. with the bead upward and the belly pressed
,lgainst the hark . The five-cen time ter-lo ng blac k
frogs with their brilliant yello w stripes were con
spicuo us against the d,Hk bark . O ne was visible
about 35 m away in uncut forest. lending ,upporl
10 the bypolhesis that lhei r colo ration has an apose
rnutic funl'l ion

Etlllw:<!oloJ.:y .-Delldrohales lin rlOr i liS. the flrxt of
its family known to science. is famo us as one of the
mea ns by which the Amerindians of the Amamn
drainage and lhe Guiunas were said to practise ta
pirogI.'. cha nging the color of the fea thers of living
parrots . According 10 the tucrarurc [Buffon 1780;
Lleepede 1788: Son nini and Latreille 1802: ~Ie

truux 1944: Wallace 118891 1972). the Indians rc-

moved som e of the green feathers of young pa rrol'
and rubbed the defeathered area with the blood or
skin toxin of Dendrobates l i'I('lOr iu,}' (or with other
substances). The new fea thers tha t grew after rubbing
were said to he red or yellow , 1 have been unab le
to confirm this slory. A. w e tmo re (persona l com
mun ication) bas not witnessed tap irug/!, contrary 10

the implication in Metraux ( 1944). According 10 H.
Sick (personal communication]. no one has pro\'cll
whether nor bow India ns practise lapiruge ; Sick was
unable to obtain direct information ab out rupiruge
during many visits to the Indians of ce ntral Brasil
He stated that there arc ma ny known cases of natu
rally occurring xanthochroism in feral and ca pt ive
green parrols of the genus A ma:OI!<1. G .G . Villela
(1968) experimented with /api ruge. using P,HrotS as
the ,ubjeCl and fat from the pirara fish (Phructoce
phalus hemihoplems) as the ru bbing agent. but faileJ
10obtain consistent results. He thoughtthat the mech
anism of rapirage might he the uptake by the new
feathers of xanthophylls fro m the ru bbing agent.

Al Shudikar-wau. Guyana. blue specime ns of D
ttnctonus are used as "dog 'medicine' ; the Wai-W ai
[Indians] rub this frog on the dog's nose 10 make
him more active in hunting and 10 increase the scnsi
tivuy of the smeller" (R. Snelligar. 1938 field notes
'II Ai\-INIl ).

Nomenclature>- The na me Dendrobates li n('/(Jriu,1

has been applied lO nine species in lwo genera.
Schneider (1799), who descri bed Caf<lmil<l lin,.lOrilis.
did not designate a lype specimen. According to
Boulenaer ( 19 13), Schneider never saw the frog. bur
based his description on that of Lace pede (1788).
who based his description "n lhal of Buffon (1780).
Buffon said that lhe frog was used 10 dye pa rrols.
that it was blue with y-ellow stripes. and tha t spcci
men, ....'ere preserved in the Paris Museu m. Two of
these specimens were illustrated by Daud in (1803);
Iloulenger regarded the larger speci men illustrated
as the "typical form" of D , /im 'lorill,l. similar to a
specimen from Cay-enne in the British Museum (B M
53.2.4.86).

Boule nger's reference 10 a Brilish M useum speei .
men is not a desigo'lliol1 of a ncotype. I designa te
t ACM 43927, a 49.0 mm female from rhc lower
Riviere Mara rony (A pprou ague drainage), Bruyn
zccflumber camp, French Guiana. 35 m. collected
by P.A. Silverstone on 18 Aug ust 1968. as the neo
type of C<lfami l<l li m'lOriu" Schneider 1799. The lype
locality proba bly is ncar th.u of Daudin's specimens.
which arc Insl (J. Guibe. per sona l communication).
The nccty pe (rig. 24) has the sam e color pallern
as Dau din's larger specim en (1803. plate 8. ligs
1- 2), with lInrsolalcral stripes conneeled by- a trans
verse str ipe. Tbe smaller specimen illustrated by
Daudin (plale 8. fig, 3) is IJ. 'l " ill,/lIe "illil ll'-<.
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F!(H;/lf 24. .'k ndrol><lI"s l;n" IOr;",:. ncotypc (righl). 49,0 mm fem,de. Riviere Matarony. French Guiana (LACM 43927).
w mpar e<1 wlllll he larger of Daudm's ( 11'.03. plate~. fig, I) -pccrmcns (len)

D iJl rih Uli on lin d IllIh i l<ll (F ig. 9).- Elcv alion
reco rds are from nea r se u leve l 10 300 m. oUI spcci
mens from Ita b u Cre ek. G uya na . may have be en
take n at E,R, Blake's base ca mp (6 10 01), D. l in e·
lor;'/< is kn ow n fro m the low land fo rests of the thr ee
G u iana, 'lOU adjace nt no rthe rn Bras il. II ha s nOI
been collected so uth o f the Amazon. exce pl fo r o ne
doubtfu l reco rd (sec b elow ). AI the Rivie re M a

tar ony. French G uiana. I loo k it in sh ady fo rest on
fa lle n palm lea ves, b ru nches . a nd logs. a nd '11' 0 o ne
10 two me te rs a bov e the gro und o n it vine, a stum p.
a nd sta nding tru nks. AI Se rra do Nuvio. Brasil. I
took a specimen on ba re m ine rubble.

1..'o,lil i,'s,- ·8RASIL. Am,,"": Serra Tum"cuma'l ue, Oe·
(ween Caiman ,md OUroUMeU ( M I I ~P 50.1-50,4. SO. A,f>,
50,8 ,5): Serra do Navio. Rio I\m apari (WCAB 2309. 2969,
3082-84. 37141_42; KU 93145-46 . 9314~ - 49; LAO ..!
4390508.61(69).

GU YA:-JA, N"I'"""n;: New River (BM 193(,.4.2.3-6.
19.,8,9.3,1. 1939.1.1.16 19); ltab u Creek. upper ~ew dr" io·
"ge (FM~ lI 30914): KmlH", Mounl"i!\> (BM 1969.430;
USNM 11>4813; AM~H 79874); Sh"djka r , wau. upper b
sequibo dnl in"ge (A M ~ 1I 49297 - 32 8 ).

SURINAME. ;\'ic~ eri<,: f'r ederik Willem lV.v" lIen,
Corantijnc Rivier (BM 1936.9,3.9-12); K" balcbo Rivier
ne"r " jl'<lrip(('M 44199_200); fllanel1c' r>brie·v;lIlen. Nick·
erie j{ivier (RM!\:H I3S5R): Kayser Gel;>"rgte (RMNIl
I3S(0 ), Sa ramarca: linker Coppcnamc Ri..icr, 3°54' N.
56°45'W (ZMA 157); upper Co ppename Iti..ier ( R ~ r-; I l

13~44); Wilhelmin" Ge bergte (RMl" H 13849); Hebi" eri_
berg. Coppe narnc Itivicr (RMl" H 13S54. 13S56); K"'eloe·
I;>"rg ne" r Coppename Rivier (RM NH 13S59); Langa Sod".
Cop pcn"me Rivier (RM!\:H 13845); Tarelherg ( R M~H

13853). Hmk"l"'nJ(): Gran Rio. upper Suriname dra inage
( R ~I l" H 51>46. 5698); Toekoemoeh><: Kreek. upper Sara·
man' a dr ainage (RMNfl 13S47-4S. 13851 52).

GUYA:\ E FRAl"~A1SE . Cayenne_Ko uwu ro"d, 16 km
toward Kourou f", m Pointe Mac'(>Uri" (specimen in poss<:"
"ion of Dr. LeClerc or Cayenne); trail between Dorlio "nd
Sophie (M("Z 435(9); Ou"n" ry (MHNP02 ,274-02.276); Vii.
Iage Canw pi (MHNP 50.5); Yanioue ( ~ I INP 50.6); Riviere
Malarony jU' 1 ahove ilSjunelion Wilh Fleuve Approu"gue.
Bruynzcd lumber eamp (LACM 43909 19.43921·3 1); ne"r
S"UITortuc. Fleuvc Approuaguc jusl hel" w us june-tion wilh
("rique Torlue (I.ACM 43920); Lae de, Americ" jns. lie de
Cayenne (LG 195); Chaumiere, ilcdc Cayenne (I.G 1% );
C'ri'l" e G"b rielle, Mallury drainage (1-O 197); Mont At,,·
chi-B"n '" (I.G 567(,20); ('" raman". M"loury (LG 654);
Roura (1.G 702); T",is Sauh. upper Fleuve O~'''I,,)<:k (I.G
1331-35. 1352 68): Mont Galbao (LG 1570-~ I): Ma" if du
Milara,:a (l.G 7292): lchoii E1"'y"n. upper ~1a ro n i dr"inage
(Lei 7215); Cayenne (MHl" P 4905. 49(9): S" ul Sal>bal.
Fleuve Mana (Mus"e de Ge neve 122&.17-18)

DOUBTFUL RECORDS . (Wor kers "llhc vim, re'e"rcll
xlalion al Uling" "",'c me a de,icealed xpceimeo lLACM
43\104 J. ,'''ying lhey caught it "I Uling'l. The re arC 00 Oilier
reC<lrd, frum ,,,uth "r the Ama",n II did nUl find ll1i, spe.
cie, al UlingaJ. and ec w'<lrkers could have broug h, lh(
'p,:d men From lhe viru, rcscm-c·h ,lalio" "I Sen" do l""vio;
lherd ore, lhe Ulinga record is douhlr"l, M,S. Hoogmocd.
who h,,, collccled extensively in Suriname. e'Oosiders lhe
Koeroeni Kreek record doublfuL) BRASIL. Pa",: Ulinp
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fur~'l prt"-'r"t nt~r Bd<!m ( I.ACM 43~14) , SUR Il"AME.
l'''';d~,": Sip~li...ini Rivier, Kue roeni Krt e" ( R,'l ~ H

13855)

Ckurrd and 'Ia, ~rd mtJl..,itJl,- I.A('M 43923; AM!"H
U/Kal,

D..nJTO!J<Jlt .f trunCllfU. ICope 1861)
Yello.... ' lriped Poison- ..now Frog
F ro ntis pie ce II and figure:<; 12K -L

Illbl _ "hl'IIMJI~J ' '''II<'UI,,' C"J'C : 372, t", o s~nl~J'C': I\!"SP
2251-52, ~C'A' Grcn..<I..

1863. Ihlupk tia lnt lK'ala (''''J'C' 49
1867b. fJe'm1roIJcJlrJ 'ntlKa'", COpc'o 197.
lIt82a. l~.,drohal~' '''p''''i.. Bouk:n~er: 145.
1968. Dr~Jroba'rJ 'ntMal"" ~"a~e: 765.
1970. f~II,"MJ'rJ f"K"bm (""nl. Cocllran ~nd Goin,

19 2 l.pble2A C

Dejinil;,m.-Snout,\ 'ent length of adults 23.5-31
mm ; , kin of back slightly granular; la......1 tubercle
absent or slightl ) developed; co lor in life : dorsum
bla,k "..ith yello... complete dorsola teral and incom
plete late ral 'tripe, ; vente r an d sides black with pale
blue curving Iino o r marbling; crnosternum pre.cnl.

DiugnuJiJ.- D . l runC(JIUJ is a member of the tin e
tonus group. dlller ing from O. u:urt'u.' in smaller
size, in lad ing reticula tion. and in having str ipes .
from O. }:olaclOnOIUJ in lad ing a ....ell-developed
tarsaltube rcle . from D. 'incloriuJ in sma ller size and
in lacking reticulation. an d from O. (JllTUlU,f in hav
ing a slig ht ly granular bad , in having la teral stripes.
and in al....a)s having dorsola te ra l smpcs. ...hich are
rela tively na rrow and yellow (0. au rana has a
smooth bac k. u,uull) lucks late ral stripes, an d some'
time s has the do rsum , poll ed o r band ed instead of
striped: when dorsul,tlera l srnpes are prese nt. they
are re la tively broad. and arc blue, blue-green. green,
or yello w-g reen) . O. IrllnW!l1f o ften is co nfu sed with
Phy floh<lI" I IlIgllhri.1 (0. Schmid t). whi,h was de 
scribed as Ik mlrohll/ I'S IlIx"hri. (w e S<I\',lge
1961\ :7( 5). from which 0. mmcatu I dilTers in having
the first finger shorter than (o r rar ely equal to) the
second finger . in huving rclauvefy large tinger disks .
and in lucking teeth.

Dvxcripnon. - Measurements are in Table 3. The
skin is slighl ly granu lar on the dorsum and smoo th
on the venter. exce pt the pos te rior belly und ven tra l
surface of the thighs. whic h a re gran ular. T he tym 
panu m is wu nd , an d ils di ame te r eq u,lls one- ha lf
of the diameter of the cy·e. To e sceond, third . and
fo urth finger d isks ave rage wider in males tha n in
fe males, The Ii", linger is longer relative to the
second linger than in most other species of D"ndro
OOIt'•. and rar ely is equal to the second finger. The
tarsal tubercle is absent or slight l)' developed

In life. specimens from Mariq uita . Colombia. are

black with ye llow com plete dors ula ternl stnpes.
hoo k-sha ped proxim odo rsal ma rks o n the thighs.
undula nng do rsal slripes on the lim os, and incom
plete la leral. stripes [Fron nspiece .1'). O ne specimen
has a shor t incomplete median slrlpe on the posten·
or back. co nnec ting with the righ t dorsola te ral SlTipe
Th e ven ter and vent ra l sur face ofthc limbs are blac k
with pale blue curving lines or mur bling : Ihe thwul
has a pale blue horseshoe ma rk ( Fig . 12L ). One
spec ime n has 1"' 0 transverse hands (In the be lly in·
stead o f ma rb ling. and toe sides of the throat horse
shoe are inte rconnected by a transverse stripe

On e specimen from ~eeh i. Colombia. hOI" Ihe
throat horseshoe bro ken . and has a ligh t semicircle
00 each side of the belly .

Specim ens from Villa Arteaga and the Rio Cu
rrulao. Colombia. have the vent ra l pallern. indud,ng
the throat horseshoe. reduced to ,mall light spols

TuJpoles.- Three tadpoles from Yolcanes. Cape
rrapi (ncar tbe Rio ~tagda lena ). Cundinamarea. Co
lombia ( US!" ~ I 144985). labe led as th is spedes
(lkl1drobal~s Ill gubri.). probabl), arc dendrobatids.
hut there is no apparenl basis for idenuficanon as
this speci es

Re1mionship• .- Sec the relationships sccucn unde r
D. aurOlUS.

SIOnIoc-h('("' lenlS (one specimen) . - From US~ M

14685 1: HY~I E:S;O PTERA : Fo rm jcidac : f)orymyr.

mcx biconis Forel ? (2 ), .' ( I'm a p ''''' ' .fn,ithi (Ford)
( I) . Wa.fnlUllIria UUl"Opllncf'lfa ( Roge r) (7). Crvpto
u rns ml/CIIla/us (F. Smuh) (21. Ph..i<J"lt 'p ( I).
Aphaenogo,. ' er r sp ( IS). Myrmeeinae. IW O gen(' ra
(43); CO LEO PTE RA : Staphylirudac (3): CO L
LEMB O LA: Entom obryidae (200)

PUTU.•tres. - I found ticks ultul:hed to specimens
of D. milieU/liS.

D istribution lind Ill/hillll (Fig. 6). _ Elevatio n
records are trom 100 to 1133 m, 0 , Iru lll 'Clll'" is
known only from Colom bia , in the Rio Magda lena
drainage f~om Ch up arrnl nort h to the ("Mino eun
coas t. and in the lowlands <Hound the northern end s
of the Cordilleras Central and (kcidell tal west In
the Golfo de Uraba. mainly in Holdridge's (1967 )
lowland tropical moist rorcu zon e. ;l!lhuugh there
arc some record s from the lowland twpil',ll dr y
fores t zone.

l..onrlilin_COl.O \ 11lIA. t ,>limtJ: H km N Ch"f'arr;d
(MYZ 42005): M""",(' ucuana (USN M 145095-103); Espi·
nal (US)';M 98H91-93: UMMZ 783(4): Chit.~,ral ( I\ ~SP

21030): Gual;ln<l~)' (lLS 14b); Mariquila IU Sv M
144974 ·97, 146850 5(, ; UM\ 1Z 4MM2: 1'11.1" 11 HIH26 28:
lAC~I44265-76) ; Ri<> G uah (USt';.\l 144~7M-79). CunJi",, ·
11I<II"<"'" 2 l m W I'an<li on l'u'"'lla_ull;i·Girard"l ro~d
(1\\1 1\ H 75157). Hoy",,';: .\lulU(U M\lZ 71221). .'t""'<tmkr:
Sirnat.~,1a ( I\~SP 257(3); l-'k,ridahlanca ( US~ M 1631\40:
IlS 455): El Cenm (USI'oi M 144968 69): l'.1 """"'0and
Fi",a E_meralda. 00111 ncar ld.rija (US~M 144970· 73).
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.\f"i:Jalow: Riofrio (US:-J M 118223: MCZ 16059-641.
S"""'e: Colosc . E Tolu"kjo {USN1I.l 152654): Catival. upper
R,." San Jorge (f M:-.i H 61181), An/ioqui" ." Puert" Ilerrio
(FM:-J H 30807): Seeh,. (FMSH 54275); Villa Arteaga
(USNM 144948): Rio Currubo near Golfo de Uraba
(FMI\ H 63878).

DOUBTFUL RECORDS. COLO~1111A. Cu"Ji"" murcu."
ea vrcm bawo fCordillc ra o f lIogol,; an<Jextrcmc limit "fllan",
ca,1 of B"£:,,,,; (AS SP 24324-31): Fu'agasug,; (AMI\ H
40309-12: ILS unc'atj: n. £ : Bogot~ ( B\ 1RR.1934.9,1. l l j ,A n
/io'l" i,,: \tcdclli 'n (AM~H 3'101;7): (hoc": RI" San Ju>m
( US~ .\1 144949)

Ch'<lred and " Iai" ,'d IIIIl/erial. - LACM 44265; USNM
146851.

ZO()(; t(l(; RAI'IIY

Figures_6-9

G(,Oj;rap!ll(' f,I'OI/P.".-; T he 'pecics of Dvndrohates
inhabit the following regions: Central America on
ly-D. granlllij"l'us. D, I'umifio. D. .~pt'<'io.ms: C en tral
America and northwestern South A merica west of
the Andes- D, al/ra/lls. D, nnnutus; northwestern
South America west of the A ndes (Choco)-D. al
lohu('j't'I1 Sis, D . Jitfgllrillls. D. hi"lrirmi cI/I: nor thern
Colombia north of the Andes and in the Ma gdalena
Valley -D. trUI1Cl1I11S: the Andes o f Colnmhi, l-D
"p i.,/ h" ", ('/".I: cas t of the Andes in most of the Ama
mn drain<tge and into the Guiana.> -D, onmquaviua
illS: the lower Amazon drainage-cD. j;U/<lC/I)llol lI.':

the Gui.man region -D. nzureus. n, ieucomelus, 0 ,
ucwrmurki, 0, tinctorius.

i JiwrilJIIlioll within p"lilico/ UllilJ. - T he species of
Isendrobates occur in the followin g nations: Nicara
gua (two spccies) -D, curatus. D, pumili,,: Costa
Rica (three species)·- D. illlraws. O. j;ramdiferUj, D
pumitto: Pa nama (four 'pecies) -D. mIf(JlIIJ, D. mil/ 

lIIII S. D . pnmttio. D. spcciosus: Cnl omhia (nine 'Pc
cies) -D. allohllf!)'f:'I/.\ /.\, D. oUI'"IU,I, D-!ulguriIItJ, D. hi ,,
trionicus. D.I/'II ("omcfa .,. D.mill lllll.\. D.opi.wfwm('/a.,.D
qllinqllel'll/lIlll.I'. O. IruJlnlllu: Ecuador (t W(I spe 
cicsj -. D.hl'lrloJ/lW.I'.D,qllillqllf:"'iualu.l: Pefll (oncspc
cies j -. D. qllil/qll l' l'ill,III1'; Hrasil (fou r spccles j -. D. Kl/·
fU('/()IWIII.\". D. leucometax. D, quinq/lHilllllU,'. D, lil/("'
torius: Venezuel a (111'0 .>pecies)-D. 1/,II('Imll'1a.\". D
steyormarki: Guyana (two spccies)-D. It 'IICOI/wlll.I. D.
unctortus:Su rinamer twospecies) - D,azureus.Is.nne
tonus: French Guiana (two spccicsj-. O. qllillqllHillU'
III.'. D. nnaortus. DClUlmbmes (asdetlned herein ) is not
known fro m Bolivia , Paraguay. U rugu ay. Chil e, or Ar
gcntma.

Sympil/ry .- T he following spec ies of Dendrobares
have been taken in 'ympatry: D. aurams and D
pumifio (Nicaruguu. Costa Rica. and Panama): 0

<IIIWIIiS and D . f,r()llldilel"ll.~ (C osta Rica): 0 . nnratus

and 0 . millll/lls(l'ananl<i): D .lIl/raIlIS. D .JitigurilUs,

and 0, hi'lrioniCl/l (Colombia): D , hi ,I·lrion/cll.1 an d
0 . minI/IUS (Colombia}; 0 , I l/ lg l/ l'iw I and D. hi,,"

trionlcus [Colombia}; D. )tlfgll rilll f. D. lri .'lriO'linH.
an d D. mimull" (Co lombia); D. IIflohuey<'II'is. D.lul·
gnnms. D. hi.<trionic/iS. and D. snunaus (Colomhia) .

COfl"f:'llIlioll oI distribution wit h cf imll N:. "<'geNll i on.

"lid physiogrtlplty .- l have used the fo llowing
sources: Cha pman (191 7, [926) ; Banco de la Repu
blica ( 1959): Espinal an d Montenegro ( 1963): Vivb
( 1964): Wagner (196 4): Ponig ( 1965 ): Stuart (1966) :
Ll.S. Department of Commerce (1966) : Institu te
Brasileiro de G eog rafia c Estanxtica ( 1966); Hold
ridge (1967) and the Hold ridge system bioclim atic
maps of Latin America : Ha lTer (1967a . 1967h. [96 7c.
1969): an d Ewc1 and Madriz ( 196f!).

Because frogs of the genus D",,,lroIJII/(" lay non 
clcidoic egg~ o n la nd. the y cannot rep roduce in a n
arid microhabitat. Small. still bodies of water. suc h
as those in lea f axi]S of a roid s and brcmcliads. tree
hol es. fallen fruit shell s. or man -made objects. also
mu st he present as tadpole rele ase sites. Adults re
quire humid. shad y condi tion s and usually inha bit
the floor of evergreen broadleaf for ests.

G aps in the dis tribution of Isendrobates arc sa van
nahs. some of which are seasonally flooded (the
llanos of Co lombia and Venezuela. the cer rado of
Brasil. and the scuncrcd savannahs of the Guianus
and Centra l America). tranviuonal are as of herba
ceo us and semideciduous wood y pla nts (t he punt a
nal of eastern Bolivia and western Mato Grosso).
spiny deciduous scr ub fo rest or hushes ( the caaunga
of northeastern Brasil and the semi-desert scrub of
the G uaj ira and Puraguana peni nsulas of Colom bia
and Venezuela). the coast a l desert of Ecuador an d
Peru . and the highe st port ions of the Andes

West of the Andes. low rainfa ll and the result ing
xeric habitats are the m ajor facto rs limiting the
southward distribution o f Isendrobatcx. Because of
the high ly arid coastal desert extend ing from sou th 
western Ecuador through Perit in to Ch ile. the south
ern limit of the range of Dendl'ohm f:\ west of the
Andes is ev er 1000 km north of the southern limit
cast of the Andes. East of the Andes. in Brasi l. ther e
a rc eight lowla nd plan t association, alon g 8"S lat i
tude [ Instu uto Brasilei ro de Ge ogratla e Estunsuca
19(6 ). Along this transect. the dry -'Cason is abse nt
in the rain fo rests on the west, live 10 six months
at the weste rn edge of the ccrrndo (savanna h). an d
ov er eight months in the caannga (spin y scrub forest ]
M ost of this transec t lies between the 24 and 26 Q C
mean annual iso therms. Thus the occurrence of these
lowla nd plant associa tio ns is not determined by te rn
perature. hut by rainfall. in associatio n with winds.
ednphic factor" and human interference. Denaro
bllll'S occurs ulong this transect in the ra in forests
and probably in the trans itional forests. hut no t in
the cerrado or cast of it. except perhaps in ga llery
fo res t. T hus lower precipitat ion (and associated vcg-
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etauonal changes), not temperature, is the principal
lim iting facto r for Dendrobates on both sides of the
Andes.

Temperature is probably important in limiting the
vertical dist ribution of DOldroharn Only D. "'f " do
.lUI and D, Of' i,' l homrdll ., arc highland species ( Fig.
5). The la tte r reaches an elevation of at least 2200
m and withstands minimum tempera lures of at least
1O-12 QC (Santa Rita, 1900 rn j . although by seeking
shelter it probably escapes e:l:posure to the minimum
ai r temperatures.

At the northern end of the range of the genus ,
D. pl/milio extends app roxim.uely to the 20·(' iso
therm in Nicaragua. In western Nicaragua and Hon
duras, a severe six-month dry season (perhaps sup
plemented by low lemperature) is probably the
major limiting factor. Th e Caribbean coast of Hon
duras and northeastern Nicaragua is pine savannah
and probably unsui tab le habitat . T here is. however
an inland corridor of lowland tropical forest wilh
a mean annual temperature of over 25°C . a mean
annual rainfall of over JOOO rum. and a relatively
mild three -month dry seaso n; this seems sui table
habitat. but for unkn ow n reasons. D. pl/milio has
not advanced northward along the corridor.

Fo ur dry forest regions along the Pacific coast of
Ce ntral America act as distributional barrier s. D
grtm ulij;'n lJ forme rly was con tinuous with D. pumi
lio. but now is con fined on the Puciflc coast of Costa
Rica between dry regions to the northwest and
southeast and mountains 10 the cast , D, mmlllH prob
abl y is blocked by dry areas . but its separated popu
lations have not d ifferentiated 10 any great extent.

De'nt/rohal "'.'· h i,.u ion icu.I' is confined to the wet
Chocoan reg ion of the Pacific coast of Co lombi a
and northwes tern Ecuador. Thus it seems to require
high. well-distributed precipitation. A decrease in
precipita tion and an increase in the length uf the
dry season prob ab ly limit the species 10 the nort h
and south. Its southern limi t in Ecuador roughl y
coincides with the 2500 mm isohyct. Its northern
limit in Colombia is between the 4000 a nd J()(X) mm
isohyets . T he ran ge of D . {/Uf<IIUS extends from Cen 
tral America south in tothe Choco o f Colombia, hUI
D. /Ju rai ll.' is much less common in the Serrania de
Baudo than is D. hi"lrion it'lls; the tune r may have
a competitive <Idvallt age in region, of high precipi
tation . The tWO species share the same hab itat in
areas of sympatry.

Based on a comparison uf collecrmg records with
the Hold ridge system bioclimatic maps (Espinal and
Montenegro 196J), D, truncatus ma y be able to sur
vive in climates too ar id for other species of the
genu , . Its additional presence in moist areas. how
ever, .suggesl ~ that its populations in drier areas may
occur in locally humid pockets.

Fos!>'if record»- There are no published records of
dendrobat id Iossils.

lIyp olheJi,' 0/1 lime of origin of dendrohlJlids. -M}
hypothesis is based on fou r assumptions, First. Cen
tra l and South Americ a were separated by a marine
gap during Mesozoic ( Lloyd 196J), connected during
Paleocene, rescpurntcd from Eocene to Miocene.
and reconnected from Lower Pliocene to the present
(Savage 1966). Second. the Eocene -Miocene marine
gap was an effectiv e distributional bar rier for frogs
(Savage 1966: Duellma n 1970). Third. dcndrobatids
arose in South Amer ica (this is suggested by the ir
present distribution). Fourth, dendrobatids were
capable of reaching northwestern South America in
Paleocene.

If dcndrobatid frogs had crossed the Paleocene
bridge into Central America, the Central American
populations would have been isolated from the
Smith American populations from Eocene through
Miocene (about 44 million vearsj . This is prob"bly
sufficient lime for extensive speciuuon and differen
tiation . In actua lity, o nly 12of over 70 known species
of' dendrobarids occu r in Central America. Only five
of the 12 arc endemic to Central America, and onl y
one extend s nort h as far as Nuclear Central America
(the area that rema ined emergent during Tertiary).
These 12 speci es a re no more different from their
Sout h Americ an congeners than the latter arc from
eac h other. Thus dcndrob.uids probably did not
reach Cenrrat America unti l after the establishment
of the Pliocene bridge. They did not cross the Palco
eerie bridge because Ihey were not pre~ent in north
western South Americ a in Paleocene. Th ey probably
did nOI ari se until after the begin ning of Eocene.

/ h polhesis (HI disl,ihuliOlwl history of De'lIdmha
res.c-Prcsenr distribution suggests that Dendrob utes
invaded Central America three times , The earliest
arri val was probably the ancestor of the D. pumilio
group . which has reached northern Nicaragua, The
uplifting of the central mountains of Costa Rica and
western Panarmi split it into three species . Iso lation
was reinforced hy the onset of aridity in portions
of the Pacific coast of Cent ral Americ a. The secon d
invader of Central America was prob ;lhly the ances
tor of D. 11I1f1l1llJ, II> descendants have reached
southern Nicaragua and Ol"C Uf on both coasts of
Costa Rica and Panama, but comprise only one spe 
cies. The most recent invader of Cent ra! Americ a
was probably D, minutu.., which docs not extend
wesl of central Panama.

According 10 HatTer (1967a. 1967b. 1969), Pleis
tocene glacial periods in South America were rela
tively wet -and intergl acials relatively dry. During
imergfacials. humid forests and thei r faunae were
restricted 10 refuges. During gfacialx. forest refuges
and their fau nae were reconnected. Huffer 's hypotb-
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esis parti ally explains lhe prese nt dist ributio n of the
lowlan d species of Dl'nJmha/fs. During Pleistocene
interglacia ls. the lowland species of DeIlJroh<lt,·s
proba bly were confined in Hane r's refuges as fol
lows: Caribbean Cosla Rica refuge (D. mml!US and.
D. p umilia ): Chiriqui refuge (D. aura/Us and. D.
grQnu/if~rus) ; ChO<.'Orefuge (D. a/fObu~ytnsil, D,ju f
gurilus. D. hislrionicus, and D. minulus) ; i" ech i rer
cge (D. truncatus); Nape refuge (D . quinqutv itta ·
tus); (meri refuge (D. /t ueomt/as): Gu iana refuge
(D. uzureus and D. linclOrius): and Bclem refuge (D.
gu/uef/mOlIl.I).

Based on "present distribution. four species, /) ,
auratus. D, grwlIIlife rlls. D. purnilin, and D. speciosu s.
prob ably arose in Ce ntra l America; the other 12
species arose in South Ame rica.

Este cvtudio \e lral a de la biologra . sistem,ilica.
y distribucion del gencro Dendrobates [ Amphibia :
Anura : Dcnd robatiduc ). y de la unutomiu de ranas
dcndruhatid as. Se cxarnina ron los hucscs y musculus
de 14 de las 16 cspccic s de Ol'"Jroba'el, 15 de las
20 especies de Ph.rffahult's. y 12 de las numerosa s
(mas de 40) especies de Co/wltlhus. Los musculos
del muslo v de la man dib ula diferen de los rj,n i d~

en 100.1a, ";s especies ex aminad..s. incluyendo e. />0.
C'(1,,:ei (e l tendo n det musc ulo s..-mlltnJi nasus at ravie 
sa d tend ,)n del mu",,·ulo gracilis muj or: et musculo
adductor nWIlJlb(l!t.JriJ t Hem UJ .UlI','rJicia IiJ cs au
sentej. La mayona de los cjcmptarcs de D,'mlroh<l/""
que se cxumina rcn nencn las vertebra, I + 2. 2
+ 3. 1 + 2 + 3. II 8 + 9 n >rno itk adas, mientras
qu e casi lodos los eje mplares de los Olros d05 ge
neros <:arecen de tal osi fica<:ion. Todas las C'1opec ies
e.\amin..d<4s car~n de huesos palalinos menm dos

especies de Cotouetnus (e.pa/ ml1/us)' C m nilm is ).
Tod as uenen un omoes tem on mencs de s evpecic s
de Dendrobates (0, hl,llrlo rlicu,l y 0 , 1",,,, ·ome/lU ). Se
prop<>ne 'lue se ca mbic lu espe cie tlpica de IJ"lIdro
ha,e s (rcemplazand o la especie tipica actu al. O. ni
gerrim uI, ron olra eepecie qu e Wag.ler ind uy6 en
su desc ripcjon original de DtnJrohalt l, D. Ilnc
loriuJ). y 'lu e so: tra sfaden cinco e'pecies ( D. bass/t rio
D. ingt ri. D. panuful, D. pictus. )' D. Iriv;/f<JIUJ ) de
Dt'nJrobult's a Ph)·"ulxJ/~l. D~nJrobal~S abarca 16
especles. incluycndo dos nuevas especjes proce
dente s del Choco. Colo mbia . D. 1I110bl/eYI'nsiJ y D.
f u lglirilll.l. Se pueden distribuir las 16 especies en
cuurro grup<ls: grupo hlstri/llriclI,1(0. hl,llrlo llit'lu, 0
leucome1<H): grupo »nmnus (D . <I!lohlH')'ell,fiJ. D.JiJl
Kllritus. D. mimI/US. f) , OpiSlhomt/us. D. quinqul'l'itlt1·
IUl, D. slt.I'tnn<Jrki): grupo pumifio (D. granu/if~rul,

D. pumilio. D. sJ'«iosusi: y gru po linCloriUI ( D. <JUN
IUl, D. 0 : 14"141, D. ga(<<clOnolus. D. tinctoriul. D
IruneuIUS). Dendroband os probablem ente so: o rigi
naron en la Amenca del Sur despues del cormenz o
del Ecccno. y entra ron en la America Central lucgo
del cstablecimie ntn del rstmo en el Plioceno. D,'n ·
J",h(l/t'" probable mente entre en la Ame rica Cen tra l
en Ires invasio nes disun tas. la distnbucion actu al
de las especi es de Dt nJrohull's que habnan tie rra
baja se limita pnncipatmeme por la lluvia ). forma 
ciones vegetales, y so: corretacjo na con los refug ios
humid os inlerglaci;..tes del Pleetccenc de la hip&
resis de Haffer . De I.., 16 es pecies de DenJrobul~s.

cuatto probablemcnte sc c riginaro n en la America
Cen tral ), 12 en Iii America de l Sur. Dem /rob<lI"S se
alimenta principal mente de hornugus. Hay en e,ta
obra una d ave para 1,1 idcnuftcacion de las espccie s
del genero O...nJ",hul('.•; hay lam bien una der.crip'
cion . una lisla de las local idades gwgnilicas. y un
mapa de la diSlribucion de cada especie. )" dibu jos
de quince especio:s(n ue\'e de elias en colo r).
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