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Abstract.!The Craugastor rugulosus species series has been one of the most affected clades by the decline of amphibian

populations in Mesoamerica.  These stream-dwelling frogs are threatened at all altitudinal ranges throughout their 

distribution.  Craugastor ranoides is categorized as Critically Endangered on the IUCN Red List due to the disappearance

of populations in the highlands and lowlands of Costa Rica.  Currently the species is only found on the Santa Elena 

Peninsula.  Additional ecological and natural history studies are necessary to formulate conservation plans for this

species, which should include captive breeding programs and continuous monitoring of wild populations.  We conducted

a study of density, habitat use, and morphometrics of C. ranoides in three streams on the Santa Elena Peninsula

Guanacaste, Costa Rica, during two consecutive dry seasons.  The density of adult frogs and the probabilities of detection

were similar during both dry seasons but we found differences in both parameters between streams.  Counts of juveniles

and subadults differed between seasons and between streams.  Stream sector (50-m length) occupancy was approximately 

80% during both dry seasons.  We found most frogs motionless on boulders, but juveniles also frequented leaf litter. 

Sexual dimorphism was found in snout-vent length, mass, and tympanum diameter in subadults and adults.  This study

establishes a baseline for further monitoring of wild populations.  Additional research and monitoring are necessary to 

detect possible changes in abundance and potential decline of these populations, which might be the only ones remaining

in Costa Rica. 
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E$$#&K)?+%"'3, 66L, &J, %H", $&$='+%)&./, &J, "K)/%).(,

/$"*)"/, &J, +?$H)>)+./, H+0", 1"*')."1, +.1, +#", *=##".%'3,
=.1"#, %H#"+%M, +.1, ?+.3, &%H"#, /$"*)"/, H+0", >"*&?",
"K%).*%, 5<%=+#%, "%, +';, BCC97;, , F=?"#&=/, *+/"/, &J,
$&$='+%)&., 1"*')."/, +.1, "K%).*%)&./, H+0", &**=##"1, ).,
=.1)/%=#>"1, /)%"/, +.1, $#&%"*%"1, $#)/%).", H+>)%+%/,
N&#'1N)1", 5-#=?$,"%, +';,@OOBD,P"''"#/, +.1,I#&/%,@OO6D,
Q)$/, @OOR7;, , <=*H, 1"*')."/, H+0", >""., +//&*)+%"1, N)%H,
0+#)&=/, J+*%&#/M, ).*'=1).(, 1)/"+/", +.1, ('&>+', *')?+%",
*H+.(",5S&=.(,"%,+';,BCC@7;,,P&#%=.+%"'3M,).,%H",'+/%,J"N,
3"+#/, /&?", /=$$&/"1'3, "K%).*%, /$"*)"/, #"+$$"+#"1, ).,
/"0"#+', #"()&./,&J, %H",N&#'1,5";(;M,T"%+'')*U,"%,+';,BCC9D,
Q+, V+#*+, "%, +';, BCC:7, ).*'=1).(, -&/%+, T)*+M, NH"#",
$&$='+%)&./,&J, %H",J&''&N).(,$#"/=?+>'3,"K%).*%,/$"*)"/,
H+0",>"".,#"$&#%"18,Isthmohyla angustilineata,5!3')1+"D,
F)/H)1+, BCC47M,Atelopus varius, 52=J&.)1+"D, T+).?+U"#,
-&./"#0+%)&.,G#&W"*%;,BCCX;,!+#'"Y=).,Z&+1;, ,E0+)'+>'",
J#&?, H%%$8[[, NNN;#+).?+U"#*&/%+#)*+;&#(, \E**"//"1, @C,
V+3, BC@@]7M, Incilius holdridgei, 52=J&.)1+"D, E>+#*+, "%,
+';, BC@C7M, Duellmanohyla uranochroa, +.1, Isthmohyla 

rivularis, 5!3')1+"7M, Lithobates vibicarius 5T+.)1+"7M,
Silverstoneia nubicola 5I".1#&>+%)1+"D, 2&'+^&/, BCCO7,

+.1, Craugastor fleischmanni, 5-#+=(+/%&#)1+"D, T3+.M,
V;_;M, P;,2&'+^&/M, +.1,`;,-H+0"/;, BC@@;,V=/"=?/, H"'$,
$#)&#)%)a", *&./"#0+%)&., (&+'/;, , E0+)'+>'", J#&?, H%%$8[[,
NNN;/*)".*"?+(;&#([*&.%".%[6BO[:OOX[@BXB[#"$'3b/*)c
"'c@64:R, \E**"//"1, @C, V+3, BC@@]7;, , ZH", 1#+?+%)*,
1"*').", &J, +?$H)>)+., $&$='+%)&./M, +'&.(, N)%H, %H",
#"1)/*&0"#3, &J, /$"*)"/, $#"/=?"1, %&, >", "K%).*%M,
"?$H+/)a"/,%H",."*"//)%3,%&,$#)&#)%)a",J)"'1,?&.)%&#).(,&J,
1"*').).(,/$"*)"/, %&,(+).,+,>"%%"#,=.1"#/%+.1).(,&J, %H")#,
$&$='+%)&.,13.+?)*/,5E>+#*+,"%,+';,BC@C7;,
d., -".%#+', E?"#)*+M, ?&/%, 1"*')."/, H+0", &**=##"1, +%,

).%"#?"1)+%","'"0+%)&./,52&'+^&/,+.1,eH?*U",@OO4D,Q)$/,
@OORD,G&=.1/,"%,+';,@OOXM,@OOOD,G=/*H".1&#J,"%,+';,BCC4+7M,
).*'=1).(,%H","K%).*%)&.,).,-&/%+,T)*+,&J,%H",`&'1".,Z&+1,
Incilius periglenes, 5G&=.1/, +.1, -#=?$, @OO97, +.1,
Craugastor escoces, 5df-FM, -&./"#0+%)&., d.%"#.+%)&.+'M,
+.1,F+%=#"<"#0";,,BCCO;,,T"1,Q)/%,&J,ZH#"+%"."1,<$"*)"/;,
g"#/)&.,BC@@;@;,,E0+)'+>'",J#&?,H%%$8[[NNN;,)=*.#"1')/%;&#(,
\E**"//"1,@9,E=(,BC@@]7;,,E%,).%"#?"1)+%","'"0+%)&./M,%H",
/%#"+?h1N"'').(,$&$='+%)&./,/""?,%&,>",%H",?&/%,+JJ"*%"1,
52&'+^&/, +.1, eH?*U", @OO47, +.1, %H"#", +#", .=?"#&=/,
#"$&#%/, &J, 1"*')."/, )., %H",Craugastor rugulosus, /$"*)"/,
(#&=$,5-+?$>"'',@OORD,V*-#+.)",+.1,i)'/&.,BCCBD,Q)$/,
"%, +';, BCC4D, G=/*H".1&#J, "%, +';, BCC4>D, 2&'+^&/, "%, +';,

-&$3#)(H%,j,BC@@;,!k*%&#,l=?>+1&hf'+%";,E'',T)(H%/,T"/"#0"1;,



l=?>+1&hf'+%","%,+';!G&$='+%)&.,<%+%=/,&J,+.,e.1+.("#"1,-&/%+,T)*+.,P#&(;,
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BCCR+7M, %H",Craugastor milesi /$"*)"/, (#&=$, 5V*-#+.)",
+.1,i)'/&., BCCB7M, +.1, !+#'"Y=)., P#&(/, 5Atelopus /$$;D,
G&=.1/, +.1,-#=?$, @OO9D, Q)$/, "%, +';, BCC6D, G=/*H".1&#J,
BCC6D,Q+,V+#*+,"%,+';,BCC:7;,,!&N"0"#M,1"*').",+.1,'&*+',
"K%).*%)&./,&J,+?$H)>)+./,H+0",&**=##"1,+'/&,).,'&N'+.1/,
)., '"+J, ')%%"#, /$"*)"/, 5iH)%J)"'1, "%, +';, BCCX7, +.1, /%#"+?h
>#""1).(, /$"*)"/, 5G=/*H".1&#J, "%, +';, BCC:D, df-FM,
-&./"#0+%)&., d.%"#.+%)&.+'M, +.1, F+%=#"<"#0";, BCCO;, op. 

cit;7;,
ZH", Craugastor rugulosus, /$"*)"/, (#&=$, 5<+0+(",

@OX:7, *&./)/%/, &J, 69, /%#"+?h+//&*)+%"1, /$"*)"/, N)%H,
/)?)'+#,"*&'&(3,5-+?$>"'',+.1,<+0+(",BCCCD,T3+.,"%,+';,
BC@C7;,,e)(H%,/$"*)"/,H+0",>"".,1"/*#)>"1,).,-&/%+,T)*+,
5-+?$>"'', +.1, <+0+(", BCCC7, >=%, /)K, /$"*)"/, H+0", .&%,
>""., &>/"#0"1, J&#, %H", '+/%, %N&, 1"*+1"/M, ).*'=1).(, %H",
"K%).*%, Craugastor escoces 5df-FM, -&./"#0+%)&.,
d.%"#.+%)&.+'M,+.1,F+%=#"<"#0";,BCCO;,op. cit;7;,,AJ,%H"/"M,
%N&, /$"*)"/, +#", *'+//)J)"1, +/, >").(, I+%+, I"J)*)".%M,
NH"#"+/, %H", #"?+).).(, J)0", +#", -#)%)*+''3, e.1+.("#"1M,
).*'=1).(,Craugastor ranoidesM, NH)*H, *=##".%'3, &**=#/,
&.'3, +%, %H", <+.%+, e'".+, G".)./='+, 5G=/*H".1&#J, "%, +';,
BCC:D,l=?>+1&hf'+%","%,+';,BCCX7;,
Z&,1"0"'&$, *&./"#0+%)&.,$'+./, J&#, +, /$"*)"/M,N", J)#/%,

.""1, %&, *H+#+*%"#)a", )%/, #"$#&1=*%)0", $+%%"#./, 5";(;M,
`+#%&.,+.1,2#+.1&.,@OX:D,Z&N./".1,+.1,<%"N+#%,@OO9D,
I)V+=#&, +.1, !=.%"#, BCCB7, +.1, +("h/"K, $&$='+%)&.,
/%#=*%=#", 5";(;M, !"?"'++#, @ORRD, 2"(&., "%, +';, @OO4D,
-&(+'.)*"+.=, +.1,V)+=1, BCC67;, , ZH"#", H+0", >""., J"N,
/%=1)"/, &., .+%=#+', H)/%&#3, +.1, "*&'&(3, &J, /$"*)"/,
>"'&.().(,%&,%H",Craugastor rugulosus,(#&=$M,).*'=1).(,
N&#U, &., Craugastor angelicus, 5!+3"/, @OR:7, +.1,
Craugastor punctariolus, 5T3+., "%, +';, BCCR7;, , <=*H,
/$"*)"/h/$"*)J)*, /%=1)"/, +#", =#(".%'3, .""1"1, %&,
).0"/%)(+%", %H","JJ"*%/,&J,"?"#(".%,1)/"+/"/,+.1,*')?+%",
*H+.(", &., $&$='+%)&., /%#=*%=#", &J, ".1+.("#"1, /$"*)"/,
5I&.."''3, +.1, -#=?$, @OORD, `#""., BCC67;, , !"#"M, N",
$#"/".%,1+%+,&.,$&$='+%)&., /%+%=/, +.1,.+%=#+', H)/%&#3,&J,
Craugastor ranoides, &., %H", <+.%+, e'".+, G".)./='+,
1=#).(, +, %N&h3"+#, $"#)&1;, , ZH"/", 1+%+, /"#0", +/, +,
*&?$+#+%)0", J#+?"N&#U, J&#, "/%+>')/H).(, '&.(h%"#?,
?&.)%&#).(, &J, %H)/, /$"*)"/M, +.1, +'/&, %&, 1"0"'&$,
*&./"#0+%)&.,/%#+%"()"/,).,%H",."+#,J=%=#";,
,

MATERIALS AND METHODS 

 

Study site.!i", *&.1=*%"1, %H)/, /%=13, +%, e/%+*)m.,
V=#*)k'+(&, )., %H", <+.%+, e'".+, G".)./='+M, `=+.+*+/%",
-&./"#0+%)&.,E#"+,5E-`7M,`=+.+*+/%"M,-&/%+,T)*+,5P)(;,
@7M,NH)*H,*&./)/%/,?&/%'3,&J,/"?)h1"*)1=&=/M,%#&$)*+',1#3,
J&#"/%M,N)%H, +,?"+., +..=+', %"?$"#+%=#", &J, B:n,-, +.1, +,
?"+.,+..=+',$#"*)$)%+%)&.,&J,@M:CC,??;,,ZH",*')?+%",)/,
/"+/&.+'M,N)%H,+,1#3,$"#)&1,J#&?,I"*"?>"#,%&,E$#)',+.1,
+, #+).3, $"#)&1, J#&?, V+3, %&, F&0"?>"#;, , V&/%, /?+'',
#)0"#/,+.1,/%#"+?/,1#3,=$,1=#).(, %H",1#3,/"+/&.M,"K*"$%,
+%, /$#).(/, +.1, 1""$, $&&'/;, , !&N"0"#M, %H", ?+W&#, #)0"#/,

J'&N, +''h3"+#h#&=.1M, N)%H, %H")#, N+%"#, '"0"', ).*#"+/).(,
/)(.)J)*+.%'3,1=#).(,%H",#+).3,$"#)&1; 
i", '&*+%"1, %#+./"*%/, J&#, $&$='+%)&., /=#0"3/, +'&.(,

%H#"", /%#"+?/8, To&, V=#*)k'+(&M, p=">#+1+, G"1#"(+', @M,
+.1, p=">#+1+, G"1#"(+', B, 5P)(;, @7;, , E'', %H#"", /%#"+?/,
N"#", +$$#&K)?+%"'3, @CC, ?, +>&0", /"+, '"0"'M, +.1, N"#",
/)?)'+#, )., %H+%, %H"3, H+1, +, *&.%).=&=/, N+%"#, J'&N,
).%"##=$%"1, >3, /?+'', $&&'/;, , !&N"0"#M, p=">#+1+,
G"1#"(+', B, H+1, +, '+#("#, #&*U3, /=#J+*"M, +, (#"+%"#, /'&$"M,
+.1,?&#",N+%"#J+''/;, ,ZH",?+)., /=>/%#+%"/, +0+)'+>'", J&#,
C. ranoides, )., %H"/", %H#"", /%#"+?/, N"#", #&*Uh>&='1"#/,
+.1, /"1)?".%, 5);";M, /+.1M, ?=1M, +.1, (#+0"'7;, , E.,
+11)%)&.+',/=>/%#+%",N+/,+0+)'+>'",1=#).(,%H",1#3,/"+/&.M,
NH"., '"+J, ')%%"#, J'&+%"1, &., %H", N+%"#, /=#J+*";, , ZH",
0"("%+%)&., N+/, /)?)'+#, +'&.(, %H", %H#"", %#+./"*%/M, N)%H,
1&?).+.%, 0"("%+%)&., *&./)/%).(, &J, e0"#(#""., Z#"",
5Jacquinia nervosaM, ZH"&$H#+/%+*"+"7M, -+>>+(", Z#"",
5Andira inermisM, G+$)')&.+*"+"7M, <$).3, g).",
5Machaerium, /$;M, G+$)')&.+*"+"7M, G+.+?+, Z#"" 
5Sterculia apetalaM,<%"#*=')+*"+"7M,Q)*+.)+,Z#"",5Licanea 

arboreaM, -H#3/&>+'+.+*"+"7M, Z"?$)/Y=" 5Sideroxylon 

capiriM, <+$&%+*"+"7M, +.1, S"''&N, G'=?, 5Ximenia 

americanaM,A'+*+*"+"7;,
,
Study species;!ZH",#)$+#)+., J#&(,C. ranoides, #+.("/,

J#&?, "+/%"#.,F)*+#+(=+, %&,N"/%"#., G+.+?+M, %H#&=(H&=%,
+.,+'%)%=1).+',#+.(",&J,Cq@M6CC,?;, ,d.,-&/%+,T)*+,)%,H+/,
>""., #"*&#1"1,+%, '&N'+.1/, +.1, ).%"#?"1)+%", +'%)%=1"/, ).,
$#"h?&.%+.",J&#"/%M, %#&$)*+',#+).,J&#"/%M,+.1,%#&$)*+',1#3,
J&#"/%,+%,%H",<+.%+,e'".+,G".)./='+M,%H",-+#)>>"+.,/'&$"M,
%H", /&=%H"#., G+*)J)*M, +.1, %H", -".%#+', g+''"3, 5<+0+(",
BCCB7;,,!&N"0"#M,%H)/,/$"*)"/,H+/,1"*')."1,%#"?".1&=/'3,
+.1,#"?+).).(,$&$='+%)&./,).,-&/%+,T)*+,+#",&.'3,U.&N.,
J#&?, %H", <+.%+, e'".+, G".)./='+, 5<+/+, +.1, <&'&#a+.&,
@OO:D,G=/*H".1&#J,"%,+';,BCC:M,BCCOD,l=?>+1&hf'+%","%,
+';, BCCXM, BCCO7M, NH"#", %H", +?$H)>)+., $+%H&(".,
Batrachochytrium dendrobatidis,H+/,>"".,#"*".%'3,J&=.1,
5!k*%&#, l=?>+1&hf'+%"M, =.$=>';, 1+%+7;, , 2"*+=/", &J, +,
H)(H,#)/U,&J,"K%).*%)&.M,*+$%)0",>#""1).(,H+/,>"".,?+1",+,
$#)&#)%3,J&#,%H)/,/$"*)"/,52&'+^&/,"%,+';,BCCR>7;,
-+?$>"'', +.1, <+0+(", 5BCCC7, #"$&#%"1, /"K=+',

1)?&#$H)/?, )., /.&=%h0".%h'".(%H, 5<gQ7, +.1, %3?$+.=?,
1)+?"%"#,5ZI7,&J,+1='%,C. ranoides;, ,V+'"/,'+*U,.=$%)+',
$+1/M,0&*+', /')%/M, +.1,+,0&*+', /+*, 5<+0+(",BCCB7;, ,ZH"3,
H+0", >""., 1"/*#)>"1, +/,?=%"M, >=%, )., %H", *&=#/", &J, %H)/,
/%=13M, N", H"+#1, /&?", ?+'"/, "?)%%).(, 0"#3, /?+'', +.1,
/$+*"1, *+''/;, , ZH", #"$#&1=*%)0", "*&'&(3, &J, %H)/, /$"*)"/,
+.1, ?&/%, &J, %H", Craugastor rugulosus, (#&=$, )/,
=.U.&N.M, >=%, /&?", #"$#&1=*%)0", >"H+0)&#/, H+0", >"".,
1"/*#)>"1, J&#, Craugastor angelicus, 5!+3"/, @OR:7, +.1,
Craugastor punctariolus 5T3+.,"%,+';,BCCR7;,

 

Frog counts;!i", *&.1=*%"1, J)"'1, /=#0"3/, J#&?,
I"*"?>"#, BCC4, %&, _=.", BCCX, +.1, I"*"?>"#, BCCX, %&,
_=.",BCCR;,,ZH"/",$"#)&1/,).*'=1"1,%N&,1#3,/"+/&./,+.1,
%H", J)#/%,?&.%H, &J, "+*H, #+).3, /"+/&.;, ,I=#).(, "+*H, 1#3



!"#$"%&'&()*+',-&./"#0+%)&.,+.1,2)&'&(3,

, 9:X,

FIGURE 1.,,Q"J%7,V+$,&J,-&/%+,T)*+,/H&N).(,%H",<+.%+,e'".+,G".)./='+,5*)#*'"17;,,T)(H%7,Q&*+%)&.,&J,%H",/%=13,/%#"+?/,&.,<+.%+,e'".+,G".)./='+M,
-&/%+,T)*+,NH"#",$&$='+%)&./,&J,Craugastor ranoides,N"#",?&.)%&#"1,BCC4qBCCR8;,E7,p=">#+1+,G"1#"(+',@D,27,p=">#+1+,G"1#"(+',BD,-7,To&,
V=#*)k'+(&;,
,

,
/"+/&.M,N",*&.1=*%"1,+,/"%,&J,J)0"M,%H#""h1+3,/=#0"3/,).,
%H", J)"'1, +.1, "+*H, /=#0"3, N+/, /"$+#+%"1, >3,
+$$#&K)?+%"'3, 9:, 1+3/;, , ZH", /=#0"3/, /%+#%"1, +%, %H",
>"()..).(,&J,%H",1#3,/"+/&.,+.1,%H",'+/%,/=#0"3,*&).*)1"1,
N)%H, %H", >"()..).(, &J, %H", #+).3, /"+/&.;, ,i", /$".%, &.",
J='', .)(H%, &., "+*H, %#+./"*%M, /&, N", ?&.)%&#"1, +'', %H#"",
/%#"+?/,5%&%+',"JJ&#%8,@C,J)"'1,/=#0"3/M,6C,/+?$').(/M,6:C,
H&=#/7;, ,i",&.'3,/=#0"3"1,1=#).(,%H",$"#)&1,?".%)&."1,
>"*+=/",%H",/%=13,/)%",>"*&?"/,).+**"//)>'",1=#).(,?&/%,
&J,%H",#+).3,/"+/&.;,
i",1)0)1"1,"+*H,@MCCCh?,%#+./"*%,).%&,BC,/"*%&#/,&J,:C,

?;, , i", J'+(("1M, .=?>"#"1M, +.1, ("&(#+$H)*+''3,
#"J"#".*"1,"+*H,/"*%)&.,N)%H,+,('&>+',$&/)%)&.).(,/3/%"?,
=.)%, 5`+#?).r, "Z#"KM, `+#?)., d.%"#.+%)&.+'M, A'+%H"M,
s+./+/M,f<E7;, , e0"#3, /=#0"3, .)(H%M, J&=#, %&, /)K, $"&$'",
N+'U"1, /'&N'3, =$/%#"+?M, *&.1=*%).(, 0)/=+', /=#0"3/,
5Q)$/,"%,+';,BCC@7,J#&?,%H",N+%"#t/,"1(",%&,%H",%&$,&J,%H",
/%#"+?,>+.U;,,i",*+=(H%,%H",J#&(/,>3,H+.1,+.1,$=%,%H"?,
).%&, *'"+., $'+/%)*, >+(/;, ,i",?"+/=#"1,<gQ, +.1,ZI, %&,
%H",."+#"/%,C;@,??,=/).(,+,1)()%+',*+')$"#,5V)%=?&3&r7M,
+.1,?+//,%&, %H",."+#"/%,C;@,(,=/).(,@Ch,+.1,:Ch(,/*+'"/,
5G"/&'+r7;, , i", 1"%"#?)."1, /"K, 5?+'"M, J"?+'"M, +.1,
W=0".)'"7, J&#, "+*H, ).1)0)1=+', +**&#1).(, -+?$>"'', +.1,
<+0+(", 5BCCC7M,NH&, #"$&#%"1, /"K=+',1)?&#$H)/?, ).,ZI,
+.1,<gQM,N)%H,?+'"/,H+0).(,+,'+#("#,ZI,#"'+%)0",%&,<gQ,
%H+., J"?+'"/;, , <+0+(", +.1,-+?$>"'', 5BCCC7, *&./)1"#"1,
J#&(/, J&#, NH)*H, /"K, *&='1, >", 1"%"#?)."1, +/, +1='%/D,
H&N"0"#M, N", .&%)*"1, 1)JJ"#".*"/, )., $H3/)*+',
1"0"'&$?".%, )., %H"/", J#&(/M, /&,N", /"$+#+%"1, %H"?, ).%&,
/=>+1='%/,+.1,+1='%/;, ,i",*&./)1"#"1,?+'", /=>+1='%/, %&,
>", ?+'"/, N)%H, <gQ, #+.().(, J#&?, B:;Cq66;X, ??, +.1,
?+//,J#&?,B;Cq6;C,(;, ,i",*'+//)J)"1, '&.("#,+.1,H"+0)"#,
?+'",J#&(/,+/,+1='%/;,,i",*&./)1"#"1,J"?+'",/=>+1='%/,%&,

>", J"?+'"/,N)%H, <gQ, #+.().(, J#&?, B:;Cq6O;O,??, +.1,
?+//,J#&?,B;@q:;X,(;, ,i",*'+//)J)"1, '&.("#,+.1,H"+0)"#,
J"?+'"/, +/, +1='%/;, , P#&(/, N)%H, <gQ, u, B:, ??, N"#",
*&./)1"#"1, W=0".)'"/;, ,i",#"*&#1"1, %H", +*%)0)%3,&J, "+*H,
J#&(, 5?&%)&.'"//M, /N)??).(M,&#, W=?$).(7M, %H",/=>/%#+%", )%,
N+/, &., 5#&*Uh>&='1"#M, /"1)?".%M, '"+J, ')%%"#M, N+%"#, &#,
0"("%+%)&.7M, +.1, %H",:Ch?,/"*%&#,&J, %#+./"*%,NH"#", )%,N+/,
J&=.1;,
i)%H, 1+%+, J#&?, +'', /"*%&#/M, N", =/"1, G#"/".*", 6;@,

5!)."/M, _;e;, BCC4;, G#"/".*", 6;@;, <&J%N+#", %&, "/%)?+%",
$+%*H,&**=$+.*3,+.1,#"'+%"1,$+#+?"%"#/;,f<`<hGiT-;,,
E0+)'+>'",J#&?,H%%$8[[NNN;?>#h$N#*;=/(/;(&0[,/&J%N+#"[,
$#"/".*";H%?',\E**"//"1,@@,_=.",BC@@]7,%&,*+'*='+%",%H",
1"./)%3, 5+>=.1+.*", +'&.(, %H", %#+./"*%7, +.1, %H",
$#&>+>)')%3, &J, 1"%"*%)&., &J, +1='%, J#&(/, >"%N""., 1#3,
/"+/&./, +.1, /%#"+?/, =/).(, %H", T&3'", #"$"+%"1, *&=.%,
?&1"', 5T&3'", BCC9D, V+a"#&''", "%, +';, BCCX7M, N)%H,
%#+./"*%/, +/, /)%", *&0+#)+%"/;, , i", &>%+)."1, O:L,
*&.J)1".*", ).%"#0+'/, J&#, >&%H, *+'*='+%)&./;, ,i", 1)1, .&%,
).*'=1",W=0".)'"/,+.1,/=>+1='%/,).,%H",+.+'3/)/,>"*+=/",%H",
?&1"',+//=?"/,%H+%, %H",/3/%"?,)/,1"?&(#+$H)*+''3,*'&/"1,
%&,*H+.("/,&0"#, %H",*&=#/",&J, %H", /=#0"3/, 5V+*s".a)","%,
+';, BCC47;, , P&#, %H"/", ).1)0)1=+'/M, N", 1"/)(."1, +,
?='%)1)?"./)&.+', *&.%).(".*3, %+>'"M, =/).(, %H", /"+/&.M,
'&*+%)&.M, +.1, /=#0"3, +/, #&N/M, +.1, %H", +(", 5W=0".)'", +.1,
/=>+1='%7,+/,+,*&'=?.;, ,i",*&?$+#"1, %H",*&=.%/,=/).(,+,
'&(h')."+#,?&1"',5?&1"',v,/"+/&.,w,/%#"+?,w,/=#0"3,w,+(",
w,/"+/&.,K,/%#"+?,w,/"+/&.,K,/=#0"3,w,/"+/&.,K,+("7;,,i",
/=??+#)a"1,%H",#"/='%/,=/).(,+,G"+#/&.,*H)h/Y=+#",%"/%;,,Z&,
*&?$+#",%H",+1='%,/"K,#+%)&,+'&.(,%H",J)0",/=#0"3/,&.,"+*H,
1#3,/"+/&.M,N",=/"1,+,*H)h/Y=+#",+.+'3/)/,&J,*&.%).(".*3,
%+>'"/,5",v,C;C:7;,
,



l=?>+1&hf'+%","%,+';!G&$='+%)&.,<%+%=/,&J,+.,e.1+.("#"1,-&/%+,T)*+.,P#&(;,

, 9:R

TABLE 1.  -&=.%/, >3, +("h/"K, *+%"(&#)"/, &J,Craugastor ranoides, ).,
%H#"",/%#"+?/,1=#).(,%N&,*&./"*=%)0",1#3,/"+/&./,5BCC4qBCCR7,+%,<+.%+,
e'".+,G".)./='+M,`=+.+*+/%"M,-&/%+,T)*+;,
 

,
I#3,
<"+/&.,

,
,

<%#"+?,

,
,

<=#0"3,

, <=>+1='%, E1='%,  

 

Z&%+'_=0;, P"?+'", V+'", P"?+'" V+'"

@, V=#*)"'+(&, @, :, 6, R, 9, @6, 66

, , B, 9, 4, 9, B, 9, BC

, , 6, 6, @C, @, B, O, B:

, , 9, X, X, @, 9, 9, B6

, , :, C, C, C, C, C, C

,
p=">#+1+,
G"1#"(+',@,

@, C, @, @, 9, C, 4

, , B, B, B, C, @, @, 4

, , 6, @R, @, :, @, 6, BR

, , 9, @B, @, @, B, @, @X

, , :, C, C, C, B, B, 9

,
p=">#+1+,
G"1#"(+',B,

@, B, C, C, @, 9, X

, , B, 6:, @X, R, O, @@, RC

, , 6, BR, B@, 9, @@, @9, XR

, , 9, BR, R, @C, 6, @R, 4X

, , :, @, C, C, :, @:, B@

 Z&%+', , @9:, XX, 96, :@, OO, 9@:

B, V=#*)"'+(&, @, @, @4, 6, B, 4, BR

, , B, @B, 9C, R, 6, O, XB

, , 6, @C, BO, @, R, B, :C

, , 9, 6, @B, 9, B, :, B4

, , :, C, C, C, C, C, C

,
p=">#+1+,
G"1#"(+',@,

@, B, @@, 6, @, B, @O

, , B, R, @6, :, B, 6, 6@

, , 6, :, 4, C, @, 6, @:

, , 9, B, B, @, 6, @, O

, , :, C, C, C, @, @, B

,
p=">#+1+,
G"1#"(+',B,

@, 9, 4, C, R, R, B4

, , B, @X, BB, 6, BC, @:, XX

, , 6, O, @9, 9, @@, O, 9X

, , 9, 6, @C, @, @B, :, 6@

, , :, C, C, C, X, 6, @C

 Z&%+', , X4, @R@, 66, R@, XB, 996

,
,

Habitat occupancy and use.!P&#, +1='%, J#&(/M, N",
1"/)(."1,+>/".*"[$#"/".*",?+%#)*"/,J&#,"+*H,1#3,/"+/&.,
+.1,*+'*='+%"1,%H",H+>)%+%,&**=$+.*3,+.1,%H",$#&>+>)')%3,
%&,1"%"*%,+%,'"+/%,&.",+1='%,).1)0)1=+',).,"0"#3,/"*%&#,&.,
%H", J)0", 1)JJ"#".%, /=#0"3/, =/).(, +, /).('", /"+/&.,
&**=$+.*3,?&1"',5V+*s".a)","%,+';,BCCB7,$"#J&#?"1,).,
G#"/".*",6;@, 5!)."/M, _;e;, BCC4;,op. cit.7;, ,i", "K*'=1"1,
W=0".)'"/, +.1, /=>+1='%/, %&, J)%, %H", ?&1"', +//=?$%)&., &J,
*'&/"1, $&$='+%)&./, 5V+*s".a)", "%, +';, BCCB7;,,
E11)%)&.+''3M, N", *&?$+#"1, %H", $#&$&#%)&., &J,
/=>/%#+%"/, =/"1, >3, "+*H, +("h/"K, *+%"(&#3, 5W=0".)'"/M,
?+'"M,+.1,J"?+'"7,=/).(,+,')U"')H&&1,#+%)&,+.+'3/)/,&J,

TABLE 2.,,V&1"',/"'"*%)&.,#"/='%/,J#&?,#"$"+%"1,*&=.%,+.+'3/)/,&J,%H",
J#&(,Craugastor ranoides, )., %H#"", /%#"+?/, +%, <+.%+, e'".+, G".)./='+M,
`=+.+*+/%"M,-&/%+,T)*+,1=#).(, %N&,*&./"*=%)0",1#3,/"+/&./;, ,V&1"'/,
=/"1, %&, "/%)?+%", +>=.1+.*", 5#7, +.1, ).1)0)1=+', 1"%"*%)&., 5p7, ).*'=1"1,
%H",/%#"+?/,+/,*&0+#)+%"/;,
,

V&1"', Ed-*, $Ed-*
F=?>"#,&J,
G+#+?"%"#/,5U7,

EU+)U",
i")(H%,5N)7

I#3,
<"+/&.,

#5;7,p5;7, 4C9;@B XR;69 B, C;@C, @,

#,5/%#"+?7,p5;7, :4C;9@ 4;9: 9, C;OC, B,

#5;7,p5;7, :OO;9: R4;:: B, C;C9, B,

#,5/%#"+?7,p5;7, ::@;C4 B;:4 9, C;O4, B,

,
, , , , ,

*&.%).(".*3, %+>'"/, 5", v, C;C:7;, , P&#, %H)/, +.+'3/)/M, N",
%#"+%"1,%H",/=>+1='%/,+/,+1='%/,>"*+=/",%H")#,/"K,*&='1,>",
1"%"#?)."1;,
,
Sexual dimorphism.!i", "/%+>')/H"1, +("h/"K,

*+%"(&#)"/, 5+1='%, ?+'"M, +1='%, J"?+'"M, /=>+1='%, ?+'"M,
/=>+1='%, J"?+'"M, W=0".)'"7, %&, *&?$+#", %H")#, ?+//, +.1,
/)a", 5<gQ7, =/).(, +., EFAgE, 5"v, C;C:7;, , P&#, %H"/",
+.+'3/"/M,N",&.'3,=/"1,1+%+,J#&?,%H",/"*&.1,J)"'1,/=#0"3,
&J, %H", /"*&.1,3"+#, %&, +0&)1, #"*&=.%).(, ).1)0)1=+'/M, +.1,
>"*+=/", N", #"*&#1"1, ?&#", ?&#$H&?"%#)*, 1+%+, 1=#).(,
%H+%, /=#0"3;, , !&N"0"#M, N", *&./)1"#"1, ?&#$H&'&()*+',
).J&#?+%)&., J#&?, +'', %H", /=#0"3/, NH"., ).1)*+%).(, %H",
?).)?+', +.1, ?+K)?+', 0+'="/, J&=.1, )., %H", $&$='+%)&.;,,
Z&, %"/%, J&#, /"K=+',1)?&#$H)/?, ).,ZIM,N",$"#J&#?"1,+.,
+.+'3/)/, &J, *&0+#)+.*", 5EF-AgED, "v, C;C:7, =/).(, %H",
+("h/"K, *+%"(&#3, 5W=0".)'"M, ?+'"M, J"?+'"7, +/, %H",
1"$".1".%, 0+#)+>'", +.1, <gQ, +/, %H", *&0+#)+%";, , ZH",
*&0+#)+.*", &J, %H"/", %N&, 0+#)+>'"/, N+/, %"/%"1, N)%H, +,
Z=U"3,%"/%,5"v,C;C:7;, ,i",=/"1,<S<ZEZ,@@,5<S<ZEZ,
<&J%N+#",d.*;M,-H)*+(&M,d'').&)/M,f<E7,%&,$"#J&#?,+'',%H",
/%+%)/%)*+',%"/%/;,

 

RESULTS 
 

Frog counts;!d., %&%+'M, N", *+=(H%, R:R, J#&(/, 1=#).(,
%H", %N&, 1#3, /"+/&./M, 9@X, )., %H", J)#/%, +.1, 99@, )., %H",
/"*&.1,5Z+>'",@7;,,V&/%,W=0".)'",+.1,/=>+1='%,J#&(/,N"#",
/""., +%, #)0"#, "1("/, &#, ."+#, %H", $&&'/D, NH"#"+/, +1='%/,
N"#", ?+).'3, /""., &., >&='1"#/, ."K%, %&, N+%"#J+''/;, , ZH",
>"/%, ?&1"', 1"/*#)>).(, %H", #"$"+%"1, *&=.%/, )., >&%H,
/"+/&./,N+/,%H",&.",N)%H,/%#"+?/,+/,*&0+#)+%"/,5Z+>'",B7;,,
V"+.,1"./)%3,&J,J#&(/,N+/,4;64,+1='%/,[,:Ch?,/"*%&#,5<e,
v,6;CXD,O:L,-d,v,C;69q@B;6R7,1=#).(,%H",J)#/%,1#3,/"+/&.,
+.1, :;RX, [, :C, ?, /"*%&#, 5<e, v, B;O4D, O:L, -d, v, C;CXq
@@;4X7, 1=#).(, %H", /"*&.1, 1#3, /"+/&., 5Z+>'", 67;, , d., %H",
p=">#+1+,G"1#"(+',BM,?"+.,1"./)%3,&J,+1='%/,$"#,/"*%&#,
+.1,$#&>+>)')%3,&J,1"%"*%)&.,N"#",H)(H"#,%H+.,).,%H",&%H"#,
%N&, /%#"+?/, )., >&%H, 1#3, /"+/&./, 5Z+>'", 67;, , E'', %H",
$#&>+>)')%)"/,&J,1"%"*%)&.,&>%+)."1,J&#,"0"#3,/%#"+?,N"#",
'&N,+.1,#+.("1,>"%N"".,C;CB,+.1,C;@C;,
ZH", '&(h')."+#, ?&1"', N+/, /)(.)J)*+.%, J&#, %H",

$#&$&/"1,?&1"',5X2,v,@@C;ORM,1J,v,99M,P,u,C;CC@7M,,



!"#$"%&'&()*+',-&./"#0+%)&.,+.1,2)&'&(3,

9:O,

).1)*+%).(, %H", %&%+', .=?>"#, &J, W=0".)'"/, +.1, /=>+1='%/,
0+#)"1, >"%N""., %H", %N&, /"+/&./;, , i", J&=.1, ?&#",
W=0".)'"/, )., %H", J)#/%, 1#3, /"+/&., >=%,?&#", /=>+1='%/, ).,
%H",/"*&.1,1#3,/"+/&.,5Z+>'",@D,X2,v,9:;CBM,1J,v,@M,P,u,
C;CC@7;, , ZH", *&=.%/, &J, W=0".)'"/, +'/&, 1)JJ"#"1, >"%N"".,
/%#"+?/M,N)%H,?&#", W=0".)'",+.1,/=>+1='%, J#&(/,*&=.%"1,
+%,p=">#+1+,G"1#"(+',B,5Z+>'",@D,X2,v,:C;99M,1J,v,BM,P,u,
C;CC@7;, , P=#%H"#?&#"M, *&=.%/, 0+#)"1, >"%N""., /=#0"3/;,,
ZH"#",N"#",?&#",W=0".)'"/,J&=.1,).,%H",/"*&.1,+.1,%H)#1,
/=#0"3/,&J,>&%H,1#3, /"+/&./M, +.1,?&#", /=>+1='%/, )., %H",
J)#/%,+.1,/"*&.1,/=#0"3,&J,>&%H,1#3,/"+/&./,5Z+>'",@D,X2,

v,66;B:M,1J,v,9M,P,u,C;CC@7;, ,i", J&=.1,+.,+1='%,?+'"h
J"?+'", #+%)&,*'&/", %&,B8@, %H#&=(H&=%, %H", J)0", /=#0"3/,&J,
%H", J)#/%, 1#3, /"+/&., 5Z+>'", @D,X2, v, @;O@OM, 1J, v, 9M,P, v,
C;X:C7D,NH"#"+/, %H)/, #+%)&,N+/, *'&/"#, %&, @8@, )., %H", J)0",
J)"'1, /=#0"3/, &J, %H", /"*&.1, 1#3, /"+/&., 5Z+>'", @D,X2, v,
6;OXM,1J,v,9M,P,v,C;9@C7;,
,
Habitat use.!P#&?,+,%&%+',&J,4C,+0+)'+>'",/"*%&#/M,%H",

&**=$+.*3,N+/,X4L,5<e,v,C;CX7, )., %H",J)#/%,1#3,/"+/&.,
+.1, R9L, 5<e, v, C;CX7, )., %H", /"*&.1, 1#3, /"+/&.;, , ZH",
$#&>+>)')%3, %&, 1"%"*%, +%, '"+/%, &.", ).1)0)1=+', )., "0"#3,
/"*%&#, 1=#).(, +, 1)JJ"#".%, /=#0"3, 1"*#"+/"1, +/, %H", #+).3,
/"+/&., +$$#&+*H"1, 5Z+>'", 97;, , V+'"/M, J"?+'"/M, +.1,
W=0".)'", J#&(/, N"#", ?&/%, *&??&.'3, J&=.1, ?&%)&.'"//,
5Z+>'",:D,G,v,B;R4OM,1J,v,9M,P,v,C;:RC7, +.1,?+).'3,&.,
>&='1"#/, 5Z+>'", :D, G, v, :B;64M, 1J, v, RM, P, u, C;CC@7;,,
!&N"0"#M, W=0".)'", J#&(/,N"#",?&#", J#"Y=".%'3, J&=.1,&.,
'"+J,')%%"#,NH".,*&?$+#"1,N)%H,?+'"/,+.1,J"?+'"/,5Z+>'",
:D,G,v,6B;4RM,1J,v,RM,P,u,C;CC@7;,

 

Sexual dimorphism;!, E1='%, J"?+'"/, N"#", '+#("#,
5F9M@X:,v,@9X;RCM,P,u,C;CC@7,+.1,H"+0)"#,5F9M@X:,v,X@;O:M,P,
u,C;CC@7,%H+.,%H",&%H"#,+("h/"K,*+%"(&#)"/,5Z+>'",47;,,ZH",
ZI, ).*#"+/"1, /)(.)J)*+.%'3, N)%H, <gQ, 5P)(;, BM, F@M@X4, v,
@@B;R:M,P,u,C;CC@7M,+.1,%H)/,#"'+%)&./H)$,0+#)"1,>"%N"".,

,

/"K"/, 5P)(;, BD,FBM@X4, v, BCC;C6M,P, u, C;CC@7;, , E1='%, +.1,
/=>+1='%,?+'"/, H+1, +, $#&$&#%)&.+''3, '+#("#,ZI, 5P)(;, B7,
NH"., *&?$+#"1, N)%H, W=0".)'"/, 5Tukey, v, @;4BM, P, u,
C;CC@7M, +.1, +1='%, +.1, /=>+1='%, J"?+'"/, N)%H, %H", /+?",
<gQ, 5Tukey, v, @;4RM,P, u, C;CC@7;, , ZH", ZI, &J, W=0".)'"/,
+.1,J"?+'"/,N+/,.&%,/)(.)J)*+.%'3,1)JJ"#".%,J&#,J#&(/,N)%H,
+,1)JJ"#".%,<gQ,5Tukey,v,C;C4M,P,v,C;R4C7;,
,

DISCUSSION 

,
ZH","/%)?+%"1,+>=.1+.*",&J,+1='%/,C. ranoides,/H&N"1,

/%+>'", 0+'="/, +*#&//, %N&, 1#3, /"+/&./, )., %H#"", /%#"+?/;,,
ZH)/, +$$+#".%, /%+>)')%3, )/, *&./)/%".%, N)%H, &%H"#, #"$&#%/,
J#&?, /"0"#+', /%#"+?/, +%, %H", <+.%+, e'".+, G".)./='+,
5G=/*H".1&#J, "%, +';, BCC:D, l=?>+1&hf'+%", "%, +';, BCCX7;,,
ZH", $#&>+>)')%3, &J, 1"%"*%)&., "/%)?+%"1, J&#, "0"#3, 1#3,
/"+/&.,+.1,"0"#3, /%#"+?,N+/, +'/&, /%+>'",>=%, '&NM,N)%H,+,
?+K)?=?, 0+'=", &J, P, v, C;@CC;, , ZH)/, ?"+./, %H+%,
).1)0)1=+'/, %H+%, +#", $#"/".%, N)%H)., +., +#"+, N)'', &.'3, >",
&>/"#0"1M, &., +0"#+("M, &.*", $"#, @C, 0)/)%/;, , ZH)/, #"/='%,
$#&>+>'3,#"J'"*%/,%H","*&'&(3,&J,%H)/,/$"*)"/D,J#&(/,,
 
TABLE 5;, , F=?>"#, &J, J#&(/, J&=.1, &., "+*H, /=>/%#+%", +.1, )., "+*H,
+*%)0)%3,*'+//M,+**&#1).(, %&,+("h/"K,*+%"(&#)"/,1=#).(, %N&,1#3,/"+/&./,
5BCC4qBCCR7, +%, <+.%+, e'".+, G".)./='+M, `=+.+*+/%"M, -&/%+, T)*+;
E*%)0)%3, *+%"(&#)"/, +#",V&%)&.'"//, 5V7M, _=?$).(, 5_7M, +.1, <N)??).(,
5<7;,

 

, E*%)0)%3, E("h<"K,-+%"(&#3,

-+%"(&#3,,,,,,,,,,,,,,,V, ,,,,,_, ,,,,,,,,<, _=0".)'" P"?+'" V+'"

<=>/%#+%", , , , ,

T&*Uh>&='1"#, XB:, 69 C, @RC, 699, B6:

<"1)?".%, 4, C C, B, 9, C

Q"+J,')%%"#, XC, @B C, 6O, 64, O

2#+.*H"/, R, C C, B, B, B

i+%"#, C, C 6, C, B, @

E("h<"K, , , , ,

_=0".)'", B@B, @@ C, , ,

P"?+'", 64B, B9 B, , ,

V+'", B6:, @@ @, , ,

TABLE 3., , e/%)?+%"1, 1"./)%3, $"#, /"*%&#M, $#&>+>)')%3, &J, 1"%"*%)&., 5p7,
+.1,/%+.1+#1,"##&#,5<e7,+.1,O:L,*&.J)1".*",).%"#0+'/,5O:L,-d7,J&#,%H"
/$"*)"/,C. ranoides, )., %H#"", /%#"+?/, 5TV,v,To&,V=#*)k'+(&M,pG@, v
p=">#+1+, G"1#"(+', @M, pGB, v, p=">#+1+, G"1#"(+', B7, 1=#).(, %N&
*&./"*=%)0", 1#3, /"+/&./, 5BCC4qBCCR7, +%, <+.%+, e'".+, G".)./='+M
`=+.+*+/%"M,-&/%+,T)*+;, ,ZH",#&N,.+?"1,+/,Z&%+'M, #"J"#/, %&, %H",/+?"
$+#+?"%"#/,>=%,J&#,+'',%H",/)K%3,/"*%&#/;,,,
,

Loca-

tion 

Density (SE) p (SE) 
Dry Season  

1 

Dry Season  

2 

Dry Season 

1 

Dry Season 

2 

TV, 4;X6,56;:B7, :;RX,5B;O47, C;CX,5C;C67 C;C4,5C;C67

O:L,-d, 6;O9q6C;4B, 6;:4qB:;X9, C;C6qC;@4, C;CBqC;@4,

pG@, 9;B@,5B;BR7, 9;C:,5B;CO7, C;C9,5C;CB7 C;C:,5C;CB7

O:L,-d, B;6Xq@O;XX, B;9Cq@R;@4, C;CBqC;@@, C;CBqC;@B,

pGB, @C;@@,5:;@X7, O;X@,59;X97, C;@C,5C;C:7 C;@C,5C;C:7

O:L,-d, 4;C4q99;O9, 4;CRq9@;B4, C;C9qC;B6, C;C9qC;B:,

Z&%+', 6R@;XX,5@R9;B97, 6:B;C9,5@XX;:97, C;CX,5C;C67 C;C4,5C;C67

O:L,-d, BC;44qX9B;OC, 9;C4qXCC;C6, C;C@qC;@6, C;C@qC;@6,

,
,

, , , ,

TABLE 4;, , G#&>+>)')%3, &J, 1"%"*%)&., 5p7, +.1, /%+.1+#1, "##&#, 5<e7,
+//&*)+%"1, N)%H, %H", &**=$+.*3, &J, "+*H, /"*%&#, N)%H)., %H", %#+./"*%, ).,
1)JJ"#".%, /=#0"3/, 1=#).(, %N&, *&./"*=%)0", 1#3, /"+/&./, J&#, %H", /$"*)"/,
Craugastor ranoides, +%, <+.%+, e'".+, G".)./='+M, `=+.+*+/%"M, -&/%+,
T)*+;,

 

Survey 
p (SE) 

Dry Season 1 Dry Season 2 

@, C;9C,5C;CR7, C;6B,5C;CX7,

B, C;9B,5C;CR7, C;:4,5C;CR7,

6, C;94,5C;CR7, C;9R,5C;CX7,

9, C;9B,5C;CR7, C;6B,5C;CX7,

:, C;66,5C;CX7, C;B9,5C;C47,
,
, , ,



l=?>+1&hf'+%","%,+';!G&$='+%)&.,<%+%=/,&J,+.,e.1+.("#"1,-&/%+,T)*+.,P#&(;,

, 94C

TABLE 6.,,V"+.,5/%+.1+#1,"##&#7,&J,/.&=%h0".%,'".(%H,5<gQ7,+.1,?+//,&J
1)JJ"#".%, +("h/"K, *+%"(&#)"/, &J, Craugastor ranoides, +%, <+.%+, e'".+,
G".)./='+M,`=+.+*+/%"M,-&/%+,T)*+;,,

 

E("h<"K, F,

<gQ,5??7, V+//,5(7,

V"+., V).;, V+K;, V"+., V).; V+K;

_=0".)'", 6X, BC;R4,5C;XX7, R;6, B9;C, @;CX,5C;:97, C;:, B;:,

<=>+1='%h
J"?+'",

X:, 6@;4:,5C;:97, B:;9, 6O;O, 6;:B,5C;6R7, B;@, :;X,

<=>+1='%h
?+'",

@4, BR;O4,5@;@X7, B:;C, 66;X, B;9O,5C;RB7, B;C, 6;C,

E1='%h
J"?+'",

B:, 9O;@4,5C;O97, 9C;C, XC;6, @9;9O,5C;447 4;B, 69;C

E1='%h,
?+'",

BX, 6X;4C,5C;OC7, 66;O, 9:;9, 4;@4,5C;467, :;:, @C;C

, , , , , , , ,

=/=+''3, *'=?$, ."+#, $&&'/, +.1, N+%"#J+''/;, , d., /=*H,
$'+*"/M, ).1)0)1=+'/, H)1", =.1"#, #&*U/, &#, #"?+).,
?&%)&.'"//M, #".1"#).(, %H"?/"'0"/, N"'', *+?&=J'+("1,
+(+)./%, '"+J, ')%%"#, &#, >&='1"#/M, NH)*H, ?+U"/, %H"?,
1)JJ)*='%,%&,J).1,+.1M,%H"#"J&#"M,*&=.%;,,V&#"&0"#M,>"*+=/",
*+''/, +#", +'?&/%, )?$"#*"$%)>'"M, +*&=/%)*, /=#0"3/, J&#, %H)/,
/$"*)"/,+#",=/"'"//;,,i",/=(("/%,%H+%,'&N,1"%"*%+>)')%3,)/,+,
$+%%"#.,/H+#"1,>3,?&/%,/$"*)"/,&J,%H)/,*'+1",+.1,)/,&.",&J,
%H", ?+)., #"+/&./, NH3, +?$'"*%+.%, $+)#/, &#, "((, *'=%*H"/,
H+0",#+#"'3,>"".,&>/"#0"1;,
ZH", +>=.1+.*", &J, C. ranoides 1)JJ"#"1, >"%N"".,

.")(H>&#).(, /%#"+?/, )., %H", /+?", #"()&.;, , ZH"/", #"/='%/,
+#",/)?)'+#,%&,%H&/",&J,T3+.,"%,+';,5BCCR7M,NH&,#"$&#%"1,
+,/)(.)J)*+.%,1)JJ"#".*",).,%H",+>=.1+.*",&J,J#&(/,&J,
Craugastor punctariolus, )., .")(H>&#).(, /%#"+?/, %H+%,
N"#", /)?)'+#, )., H+>)%+%, *H+#+*%"#)/%)*/;, , G"#H+$/, N",
*&=.%"1,?&#",J#&(/,).,p=">#+1+,G"1#"(+',B,>"*+=/",)%,H+/,
+,(#"+%"#,/'&$"M,NH)*H,$#&1=*"/,?&#",N+%"#J+''/,+.1,$&&'/,
NH"#",+1='%,J#&(/,?)(H%,*'=?$;,,!&N"0"#M,/'&$",N+/,.&%,
?"+/=#"1, +'&.(, %H", /=#0"3/M, /&, )%,N+/, .&%, ).*'=1"1, +/, +,
*&0+#)+.%, )., %H", /%+%)/%)*+', +.+'3/)/;, , -'=?$).(, )., /=*H,
?)*#&H+>)%+%/,)/,0"#3,*&??&.,J&#,/%#"+?,>#""1).(,/$"*)"/,
5i)'/&., +.1, V*-#+.)"@OR:M, G&=.1/, +.1, -#=?$, @ORXD,
Z/=W), +.1, s+N+?)*H), @OO47, +.1, %H"/", +((#"(+%)&./,
?)(H%, H+0", >""., "0"., /%#&.("#, >"*+=/", N+%"#J+''/, +.1,
+1W+*".%, $&&'/, +*%"1, +/, N+%"#, #"/"#0&)#/, %H+%, $#&0)1",
/=)%+>'",H+>)%+%,1=#).(,%H",".%)#",1#3,/"+/&.M,NH".,?&/%,
&J, %H", #)0"#, )/, 1#3;, , i", +'/&, J&=.1, J&#"/%h1N"'').(,
5Craugastor fitzingeri7, +.1, $&.1h1N"'').(,
5Leptodactylus melanonotus, +.1,L. poecilochilus7, J#&(/,
*'=?$"1,).,%H"/",/+?",/)%"/,1=#).(,%H",1#3,/"+/&.;,
ZH",*&=.%/,&J,W=0".)'"/,+.1,/=>+1='%/,/H&N"1,/)?)'+#,

$+%%"#./M,N)%H,?&#",J#&(/,J&=.1,+%,p=">#+1+,G"1#"(+',BM,
NH"#",+,H)(H"#,1"./)%3,&J,+1='%/,N+/,+'/&,"/%)?+%"1;,,i",
*+..&%,"K$'+).,NH3,%H"#",N+/,+,1)JJ"#".*",).,%H",.=?>"#,
&J, W=0".)'"/, +.1, /=>+1='%/, >"%N""., /=**"//)0", /=#0"3/M,
&#, NH3, %H)/, $+%%"#., N+/, #"0"#/"1, J&#, W=0".)'"/, +.1,
/=>+1='%/;,,d%,N&='1,>",."*"//+#3,%&,?&.)%&#,%H",,

R2 = 0,80

R2 = 0,55

R2 = 0,51
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FIGURE 2.,<"K=+',1)?&#$H)/?,).,%3?$+.=?,1)+?"%"#,5ZI7,+.1,/.&=%h
0".%, '".(%H, 5<gQ7, ).,Craugastor ranoides, +%, <+.%+, e'".+, G".)./='+M,
`=+.+*+/%"M,-&/%+,T)*+;,

$&$='+%)&.,%H#&=(H,/"0"#+',?&#",/"+/&./,%&,1"%"#?).",)J,
%H"/", %#".1/, N"#", #+.1&?, &#, )J, %H"3, %#='3, #"$#"/".%,
1"?&(#+$H)*,+.1,#"$#&1=*%)0",$+%%"#./;,,i",#"*&??".1,
%H+%,J=%=#",/%=1)"/,).*#"+/",%H",.=?>"#,&J,/=#0"3/,+%,"+*H,
/)%", 1=#).(, "+*H, ?&.)%&#).(, $"#)&1, /&, %H+%, +, ?='%)$'"h
/"+/&.,&**=$+.*3,?&1"', *+.,>",+$$')"1, 5V+*s".a)","%,
+';,BCC47;,
i)%H)., %H", Craugastor rugulosus, (#&=$M, &.'3, %H",

/%=13,>3,T3+.,"%,+';,5BCCR7,H+/,'&&U"1,+%,/"K,#+%)&/M,+.1,
%H"3, #"$&#%"1, +, @8@, ?+'"hJ"?+'", #+%)&, J&#, Craugastor 

punctariolus, +*#&//, %N&, *&./"*=%)0", 3"+#/;, , d., %H",
$#"/".%,/%=13M,+,?+'"hJ"?+'", #+%)&,&J,+$$#&K)?+%"'3,B8@,
N+/, &>/"#0"1, 1=#).(, %H", J)#/%, 1#3, /"+/&., +.1, +, #+%)&,
*'&/"#,%&,@8@,N+/,&>/"#0"1,1=#).(,%H",/"*&.1,1#3,/"+/&.;,,
i", /=(("/%, %N&, $&//)>'", "K$'+.+%)&./, J&#, %H)/, *H+.(";,,
I=#).(, %H", /%=13, N", .&%)*"1, %H+%, J"?+'"/, N"#", ?&#",
1)JJ)*='%,%&,*+%*H,%H+.,?+'"/M,+.1,%H+%,%H"3,?&0"1,J+/%"#,
+*#&//, %H", /%#"+?/, NH"., "/*+$).(;, , G&//)>'3M, /"0"#+',
J"?+'"/, "/*+$"1, )., %H", J)#/%, /"+/&.M, NH"., N", N"#",
'"+#.).(,/+?$').(,%"*H.)Y="/;,,E'%"#.+%)0"'3M,&=#,1+%+,
*&='1, ).1)*+%", +, #"$#&1=*%)0", $"+U, 1=#).(, %H", J)#/%,
1#3,/"+/&.M,N)%H,?+'"/,1)/$'+3).(,).,+,*'=?$"1,?+.."#;,,
I=#).(, +'', @C, /=#0"3/M, N", J&=.1, ?&#", +1='%/, ."+#,
N+%"#J+''/M, /&, N", /=(("/%, %H+%, +1='%, ?+'"/, $#&>+>'3,
1)/$'+3,+.1,?+%",).,%H"/",H+>)%+%/M,NH)*H,)/,*&??&.,J&#,
&%H"#,/%#"+?h>#""1).(,J#&(/,5";(;M,G&=.1/,+.1,-#=?$,@ORXD,
Z/=W), +.1, s+N+?)*H), @OO47;, , f.J&#%=.+%"'3M, %H",
#"$#&1=*%)0", >"H+0)&#, &J, %H)/, /$"*)"/, )/, *&?$'"%"'3,
=.U.&N.,+.1,?&#",#"/"+#*H,)/,.""1"1,%&,%"/%,%H)/,)1"+;,
!+>)%+%, &**=$+.*3, N+/, H)(H, )., >&%H, /"+/&./, +.1,

#+.("1, >"%N""., X4L, +.1, R9L;, ,E'/&M, ).,?&/%, /=#0"3/,
N",&>%+)."1,+,H)(H,$#&>+>)')%3,&J,1"%"*%).(,+%, '"+/%,&.",
).1)0)1=+', +%, "+*H, /)%", 1=#).(, %H", /+?", /"+/&.;, , ZH)/,
$+%%"#., /H&N/, %H+%, J#&(/, +#", /$+*"1, +'&.(, %H", ".%)#",
%#+./"*%M, >=%, %H+%, %H", &**=$+.*3, 1)1, .&%, #"+*H, @CCL,
>"*+=/", /"0"#+', /)%"/, N"#", 1#3, 1=#).(, ?&/%, &J, %H", 1#3,
/"+/&.;, , ZH", $#&>+>)')%)"/, &J, 1"%"*%)&., 1"*#"+/"1,
.&%)*"+>'3,+%,%H",".1,&J,%H",1#3,/"+/&.;,,I=#).(,%H",#+).3,
/"+/&.M, /%#"+?h>#""1).(, J#&(/, ?&0", +N+3, J#&?, %H",
/%#"+?/,+.1,).%&,%H",J&#"/%,%&,("%,$#&%"*%)&.,J#&?,/=11".,
).*#"+/"/, )., %H", N+%"#, J'&NM, +.1, %H)/, *+., 1)#"*%'3,



!"#$"%&'&()*+',-&./"#0+%)&.,+.1,2)&'&(3,

94@,

).J'=".*", &=#, +>)')%3, %&, 1"%"*%, J#&(/;, , A., .=?"#&=/,
&**+/)&./, &., #+).3, .)(H%/, )., _=.", BCCX, +.1, BCCRM, N",
&>/"#0"1, +1='%, J#&(/,?&0).(, /"0"#+',?"%"#/, +N+3, J#&?,
%H",#)0"#M,+.1,"0".,+'&.(,%H",#&+1,%H+%,#=./,$"#$".1)*='+#,
%&, %H",/%#"+?/;, ,G&//)>'3M, /%#&.(,N+%"#, J'&N,1#+(/, J#&(/,
1&N./%#"+?M,*+=/).(,).W=#3,&#,1"+%H;,,I=#).(,+,.)(H%,&J,
H"+03,#+).,).,_+.=+#3,BCCXM,%N&,W=0".)'"/,N"#",&>/"#0"1,
&.,>#+.*H"/,B,?,+>&0", %H",/%#"+?;, ,ZH)/, )/,$+#%)*='+#'3,
).%"#"/%).(, >"*+=/", >"H+0)&#+', +1+$%+%)&./, %&, +0&)1,
("%%).(, 1#+(("1, >3, #+$)1, N+%"#, J'&N, H+0", .&%, >"".,
#"$&#%"1, J&#, %H)/, /$"*)"/;, , eY=+''3, $&//)>'"M, %H", H)(H,
'"0"'/, &J, N+%"#, 1"*#"+/"1, &=#, +>)')%3, &J, J).1).(, +.1,
*+%*H).(,%H",J#&(/;,,E/,+.,+$$+#".%,"*&'&()*+',J"+%=#",&J,
%H",Craugastor rugulosus, /$"*)"/,(#&=$M,<+0+(",5BCCB7,
/%+%"/,%H+%,+,1"*#"+/",).,1"%"*%)&.,&J,%H"/",/$"*)"/,1=#).(,
%H",#+).3,/"+/&.,)/,*&??&.;,
i", J&=.1, %H+%, W=0".)'", C. ranoides, =/", 1)JJ"#".%,

/=>/%#+%"/,%H+.,?+'"/,+.1,J"?+'"/M,/)?)'+#,%&,%H+%,#"$&#%"1,
J&#, Craugastor punctariolus, 5T3+., "%, +';, BCCR7;, , V&/%,
J#&(/,N"#",&>/"#0"1,?&%)&.'"//,&.,>&='1"#/M,+,>"H+0)&#,
+$$+#".%'3,*&??&.,J&#,/$"*)"/,N)%H).,%H",Craugastor 

rugulosus, (#&=$, 5<+0+(", @OX:M, BCCBM, -+?$>"'', @OORM,
-+?$>"'',+.1,<+0+(",BCCCM,V*-#+.)",+.1,i)'/&.,BCCB7;,
ZH",?&#$H&?"%#)*,#"/='%/,J&#,W=0".)'"/,+.1,+1='%/,N"#",

*&./)/%".%,N)%H, %H&/", #"$&#%"1, >3,-+?$>"'', +.1, <+0+(",
5BCCC7;, , !&N"0"#M, N", ).*'=1"1, %H", ?+//, +/, +.&%H"#,
0+#)+>'", %&, 1)/%).(=)/H, >"%N""., +("h/"K, *+%"(&#)"/;, ,i",
+'/&, "/%+>')/H"1, +.&%H"#, +("h/"K, *+%"(&#3, 5/=>+1='%7,
>+/"1,&.,?&#$H&'&()*+',?"+/=#"?".%/;,,ZH)/,).J&#?+%)&.,
/H&='1,H"'$,1)/%).(=)/H,>"%N"".,+("h/"K,*+%"(&#)"/,N)%H,
?&#",$#"*)/)&., )., J=%=#","*&'&()*+', /%=1)"/;, ,E/, ).,?&/%,
+.=#+./, +.1, )., +'', /$"*)"/, &J, %H",Craugastor rugulosus,
(#&=$M, J"?+'"/, N"#", ("."#+''3, '+#("#, +.1, H"+0)"#, %H+.,
?+'"/, 5-+?$>"'', +.1, <+0+(", BCCCD, <+0+(", BCCB7;,,
<"K=+',1)?&#$H)/?,).,ZI,).,J#&(/,)/,("."#+''3,+//&*)+%"1,
N)%H, %H", "K)/%".*", &J, +10"#%)/"?".%, *+'', )., ?+'"/,
52#".&N)%a,"%,+';,BCC@M,s"''"3,"%,+';,BCC@7;,,e0".,%H&=(H,
?+'"/, &J,C. ranoides, +#", +//=?"1, %&, >", ?=%", 5<+0+(",
BCCB7M, %H", #"?+#U+>'", /"K=+', 1)?&#$H)/?, &>/"#0"1, ).,
%3?$+.=?, /)a", /=(("/%/, ?+'"/, ?)(H%, $#&1=*", 0&*+',
/&=.1/M, +.1, 1=#).(, %H)/, /%=13M, N", H"+#1, ?+'"/, *+'').(,
1=#).(,+%,'"+/%,J)0",&**+/)&./;,,iH".,+,*+'',&**=##"1M,%H",
?+'","?)%%"1,&.'3,+,/).('",.&%";,
ZH",.=?>"#,&J,C. ranoides,J&=.1,1=#).(,J)"'1,/=#0"3/,

).,%H",<+.%+,e'".+,G".)./='+,#"?+)."1,/%+>'",+*#&//,%N&,
*&./"*=%)0",3"+#/;,,!&N"0"#M,>"*+=/",&J,%H")#,-#)%)*+''3,
e.1+.("#"1,/%+%=/M,N",#"*&??".1,*&.%).="1,?&.)%&#).(,
+.1, +., ).*#"+/", )., %H", .=?>"#, &J, /=#0"3/, +%, "+*H, /)%";,,
d.*#"+/"1, ?&.)%&#).(, N&='1, +'/&, H"'$, "'=*)1+%", %H",
#"$#&1=*%)0","*&'&(3,&J,%H)/,/$"*)"/,+.1,%H",1"%"*%)&.,&J,
$&//)>'", J'=*%=+%)&./, )., %H", +>=.1+.*", &J, +("h/"K,
*+%"(&#)"/;,,!"#"M,N",$#&0)1",+/,+,J)#/%,/%"$,).J&#?+%)&.,
&., .+%=#+', H)/%&#3M, 1"./)%3M, 1"%"*%)&., "/%)?+%)&./M, +.1,
?&#$H&?"%#)*, 1+%+, %H+%, *&='1, >", =/"1, >3, a&&U""$"#/,
NH"., )?$'"?".%).(, ex situ, *&./"#0+%)&., /%#+%"()"/, J&#,
%H)/, /$"*)"/;, , E11)%)&.+''3M, %H)/, /%=13, )''=/%#+%"/, %H",

=#(".%,.""1,J&#,*&./"#0).(,%H",%#&$)*+',1#3,J&#"/%,+%, %H",
<+.%+, e'".+, G".)./='+, NH"#", %H", &.'3, #"?+).).(,
$&$='+%)&./,&J,C. ranoides, /=#0)0";, ,ZH",1)/+$$"+#+.*",
&J, %H)/,"*&/3/%"?,N&='1, ')U"'3, '"+1, %&, %H","K%).*%)&.,&J,
C. ranoides;,
,
Acknowledgments;!ZH)/, N&#U, N+/, /=$$&#%"1, >3,

J=.1).(,J#&?,-&./"W&,F+*)&.+',1",-)".*)+,3,Z"*.&'&(o+,
5-AFd-dZ7,(#+.%,Pdh@@6hCX,+.1,%H",<)/%"?+,1",e/%=1)&/,
1", G&/(#+1&, +%, %H", f.)0"#/)1+1, 1", -&/%+, T)*+, 5<eGh
f-T7;, , i", N&='1, ')U", %&, %H+.U, d1"+i)'1, J&#, %H",
1&.+%)&., &J, "Y=)$?".%;, , i", %H+.U, T&("#, 2'+.*&, +.1,
V+#o+, V+#%+, -H+0+##o+, J#&?, `=+.+*+/%", -&./"#0+%)&.,
E#"+, 5E-`7,J&#, %H",&JJ)*)+',$"#?)%, 5E-`hGdhC6XhBCCX7,
%&, *&.1=*%, %H)/, #"/"+#*H;, , i", +#", %H+.UJ=', %&, J)"'1,
+//)/%+.%/,+.1,/%+JJ,+%,e/%+*)m.,V=#*)k'+(&;,,s+#".,Q)$/,
+.1, T&>"#%, G=/*H".1&#J, $#&0)1"1, H"'$J=', ).J&#?+%)&.,
+.1, *&''+>&#+%"1,N)%H, %H", /%+%)/%)*+', +.+'3/)/;, ,i", +'/&,
%H+.U, `)'>"#%, 2+##+.%"/M, _&.+%H+., Q&/&/M, V+.="',
e/$).&'+M,<)'0)+,-+/%#&M,+.1,`=/%+0&,`=%)k##"ahe/$"'"%+,
J&#,H"'$J=',1)/*=//)&./,&#,J&#,#"0)"N).(,"+#')"#,1#+J%/;,
,

LITERATURE CITED 

,
E>+#*+M, _;M, `;, -H+0"/M, E;, `+#*)+hT&1#)(="aM, +.1, T;,
g+#(+/;, BC@C;, T"*&./)1"#).(, "K%).*%)&.8, #"1)/*&0"#3,
&J, Incilius holdridgei, 5E.=#+8, 2=J&.)1+"7, )., -&/%+,
T)*+, +J%"#, B:, 3"+#/;, !"#$"%&'&()*+', T"0)"N,
9@8@:%@:B;,

2"(&.M, V;M, V;, V&#%)?"#M, +.1, I;_;, ZH&?$/&.;, @OO4;,
G&$='+%)&., e*&'&(3, +,f.)J)"1, <%=13, &J,E.)?+'/, +.1,
G'+.%/;,6#1,e1)%)&.;,2'+*UN"'',<*)".*"M,Q&.1&.M,fs;,

2&'+^&/M, P;, BCCO;, <)%=+*)m., 1", '&/, +.J)>)&/, 1", -&/%+,
T)*+;,2)&*".&/)/,BB8O:q@CR;,

2&'+^&/M,P;M,+.1,_;,eH?*U";,@OO4;,E.J)>)&/,3,#"$%)'"/,1",
'+,T"/"#0+,2)&'m()*+,<+.,T+?m.M,-&/%+,T)*+;,T"0)/%+,
G"./+?)".%&,E*%=+',B8@CX%@@B;,

2&'+^&/M,P;M,P;,-+/%#&M,-;,-&#%"aM,d;,I",'+,T)0+M,Z;,`#+.%M,
2;, !"1("/M, T;, !"3"#M, T;, d>x^"aM, e;, Q+, V+#*+M, e;,
Q+0)''+M,I;,Q")%"h<)'0+.&M,<;,Qy%"#/M,`;,G+##+hz'"+M,<;,
T")*H'"M, <;, T"3.&'1/M, Q;, T&1#o(="aM, `;, <+.%&/h
2+##"#+M, F;, <*&=%M, -;, f>"1+M, E;, g"'&/&M, V;,
i)'U)./&.M, +.1,2;,S&=.(;,BCCR+;,E?$H)>)+./,&J, %H",
F"&%#&$)*+', #"+'?;, G$;, OB%OO, In, ZH#"+%"."1,
E?$H)>)+./,&J,%H",i&#'1;,<%=+#%M,<;F;M,V;,!&JJ?+..M,
_;<;,-H+./&.M,F;E;,-&KM,T;_;,2"##)1("M,G;,T+?+.)M,+.1,
2;e;,S&=.(,5e1/;7;,Q).K,e1)%)&./M,F"N,S&#UM,f<E;,

2&'+^&/M, P;M, s;, _&H./&.M, _;, T&1#o(="aM, +.1, S;,
V+%+?&#&/;,BCCR>;,Z+''"#,1",G#)&#)a+*)m.,1","/$"*)"/,
1", +.J)>)&/, $+#+, $#&(#+?+/, 1", *&./"#0+*)m., , "K, /)%=;,
d.J&#?", P).+';, G+#Y=", l&&'m()*&, 3, _+#1o., 2&%x.)*&,
F+*)&.+',<)?m.,2&'o0+#M,<+.,_&/kM,-&/%+,T)*+;,@B@,$;,

2#".&N)%aM, e;E;M, `;_;, T&/"M, +.1, Z;, E'1"#;, BCC@;, ZH",
F"=#&"%H&'&(3, &J, +*&=/%)*, *&??=.)*+%)&., )., G+*)J)*,
Z#"", P#&(/;, G$;, @9:q@::, In,E.=#+.,-&??=.)*+%)&.;,
T3+.M, V;, 5e1;7;, <?)%H/&.)+., d./%)%=%)&., G#"//M,
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i+/H).(%&.M,I;-;M,f<E;,
-+?$>"''M, _;E;, @OOR;, E?$H)>)+./, +.1, T"$%)'"/, &J,
F&#%H"#., `=+%"?+'+M, %H", S=*+%+.M, +.1, 2"')a";,
f.)0"#/)%3, &J, AU'+H&?+, G#"//M, F&#?+.M, AU'+H&?+M,
f<E;,

-+?$>"''M, _;E;M, +.1, _;V;, <+0+(";, BCCC;, Z+K&.&?)*,
#"*&./)1"#+%)&., &J, V)11'", E?"#)*+., J#&(/, &J, %H",
Eleutherodactylus rugulosus, (#&=$, 5E.=#+8,
Q"$%&1+*%3')1+"78, +, #"*&..+)//+.*", &J, /=>%'", .=+.*"/,
+?&.(,J#&(/;,!"#$"%&'&()*+',V&.&(#+$H/,@98@R4%BOB;,

-&(+'.)*"+.=M,I;M, +.1,-;,V)+=1;, BCC6;, G&$='+%)&., +(",
/%#=*%=#", +.1, (#&N%H, )., J&=#, /3.%&$)*, +?$H)>)+.,
/$"*)"/, ).H+>)%).(, +, '+#(", #)0"#, J'&&1$'+).;, -+.+1)+.,
_&=#.+',&J,l&&'&(3,R@8@CO4q@@C4;,

-#=?$M, V;Q;M, P;T, !"./'"3M, +.1, s;Q;, -'+#U;, @OOB;,
E$$+#".%,1"*').",&J,%H",`&'1".,Z&+18,=.1"#(#&=.1,&#,
"K%).*%{,-&$")+,@OOB89@6%9BC;,

I)V+=#&M,I;M,+.1,V;d;,!=.%"#M,_#;,BCCB;,T"$#&1=*%)&.,&J,
+?$H)>)+./, )., .+%=#+', +.1, +.%H#&$&(".)*, %"?$&#+#3,
$&&'/,).,?+.+("1,J&#"/%/;,P&#"/%,<*)".*",9R86OXq9C4;,

I&.."''3M,V;E;M,+.1,V;Q;,-#=?$;,@OOR;,G&%".%)+',"JJ"*%/,
&J, *')?+%", *H+.(", &., %N&, F"&%#&$)*+', +?$H)>)+.,
+//"?>'+("/;,-')?+%)*,-H+.(",6O8:9@%:4@;,

P"''"#/M, `;V;M, +.1,-;E;,I#&/%;, @OO6;,I)/+$$"+#+.*", &J,
%H",-+/*+1"/,P#&(,Rana cascadae,+%,%H",/&=%H"#.,".1,
&J,)%/,#+.("M,-+')J&#.)+M,f<E;,2)&'&()*+',-&./"#0+%)&.,
4:8@XXq@R@;,

`+#%&.M, _;<;M, +.1, T;E;, 2#+.1&.;, @OX:;, T"$#&1=*%)0",
"*&'&(3, &J, %H", `#""., Z#""J#&(M, Hyla cinereaM, ).,
/&=%H"#., d'').&)/, 5E.=#+8, !3')1+"7;, !"#$"%&'&()*+,
6@8@:C%@4@;,

`#"".M,I;V;,BCC6;,ZH","*&'&(3,&J,"K%).*%)&.8,$&$='+%)&.,
J'=*%=+%)&., +.1, 1"*').", )., +?$H)>)+./;, 2)&'&()*+',
-&./"#0+%)&.,@@@866@%696;,

!+3"/M,V;G;,@OR:;,F"/%, /%#=*%=#",+.1,+%%".1+.*", )., %H",
/%#"+?h1N"'').(, J#&(M, Eleutherodactylus angelicus;,
!"#$"%&'&()*+',T"0)"N,@O8@4O%@X@;,

!"?"'++#M, E;, @ORR;, E("M, (#&N%H, +.1, &%H"#, $&$='+%)&.,
*H+#+*%"#)/%)*/, &J, Bufo bufo, J#&?, 1)JJ"#".%, '+%)%=1"/,
+.1,+'%)%=1"/;,_&=#.+',&J,!"#$"%&'&(3,BB864O%6RR;,

s"''"3M, I;2;M, V;Q;, Z&>)+/M, +.1, <;, !&#.(;, BCC@;,
G#&1=*).(, +.1, $"#*")0).(, J#&(, /&.(/8, 1)//"*%).(, %H",
."=#+',>+/"/,J&#,0&*+',>"H+0)&#/,).,Xenopus laevis;,G$;,
@:4%@44, In,E.=#+.,-&??=.)*+%)&.;,T3+.M,V;, 5e1;7;,
<?)%H/&.)+., d./%)%=%)&., G#"//M, i+/H).(%&.M, I;-;M,
f<E;,

Q+,V+#*+M,e;M,s;T;,Q)$/M,<;,Qy%%"#/M,T;,G=/*H".1&#JM,T;,
d>x^"aM, _;g;,T="1+hE'?&.+*)1M,T;,<*H='%"M,-;,V+#%3M,
P;,-+/%#&M, _;,V+.a+.)''+hG=$$&M, _;e;,`+#*o+hGk#"aM,P;,
2&'+^&/M,`;,-H+0"/M, _;E;,G&=.1/M,e;,Z&#+'M, +.1,2;e;,
S&=.(;, BCC:;, -+%+/%#&$H)*, $&$='+%)&., 1"*')."/, ).,
."&%#&$)*+', H+#'"Y=)., J#&(/, 52=J&.)1+"8, Atelopus7;,
2)&%#&$)*+,6X8@OC%BC@;,

Q)$/M, s;T;, @OOR;, I"*').", &J, +, %#&$)*+', ?&.%+.",
+?$H)>)+.,J+=.+;,-&./"#0+%)&.,2)&'&(3,@B8@C4%@@X;,

Q)$/M,s;T;M,P;,2#"?M,T;,2#"."/M,_;I;,T""0"M,T;E;,E'J&#1M,
_;, g&3'"/M, -;, -+#"3M, _;, Q)0&M, E;G;, G"//)"#M, +.1, _;G;,
-&'')./;, BCC4;, e?"#().(, ).J"*%)&=/, 1)/"+/", +.1, %H",
'&//, &J, >)&1)0"#/)%3, )., +, F"&%#&$)*+', +?$H)>)+.,
*&??=.)%3;,G#&*""1).(/,&J, %H",F+%)&.+',E*+1"?3,&J,
<*)".*",f<E,@C686@4:%6@XC;,

Q)$/M, s;T;M, I;e;, `#"".M, +.1, T;, G+$".1)*U;, BCC6;,
-H3%#)1)&?3*&/)/, )., N)'1, J#&(/, J#&?, /&=%H"#., -&/%+,
T)*+;,_&=#.+',&J,!"#$"%&'&(3,6X8B@:%B@R;,

Q)$/M,s;T;M,_;,T"+/"#M,2;e;,S&=.(M,+.1,T;,d>x^"a;,BCC@;,
E?$H)>)+.,V&.)%&#).(, ).,Q+%).,E?"#)*+8,E,G#&%&*&',
V+.=+';, <&*)"%3, J&#, %H", <%=13, &J, E?$H)>)+./, +.1,
T"$%)'"/;,<+'%,Q+U",-)%3M,f%+HM,f<E;,

V+*s".a)"M, I;d;M, _;I;, F)*H&'/M, `;2;, Q+*H?+.M, <;,
I#&"("M, _;E;, T&3'"M, +.1, -;E;, Q+.(%)??;, BCCB;,
e/%)?+%).(, /)%", &**=$+.*3, #+%"/, NH"., 1"%"*%)&.,
$#&>+>)')%)"/, +#", '"//, %H+., &.";, e*&'&(3,
R68BB9R%BB::;,

V+*s".a)"M, I;Q;M, _;I;, F)*H&'/M, _;E;, T&3'"M, s;!;,
G&''&*UM,Q;Q;,2+)'"3M,+.1,_;e;,!)."/;,BCC4;,A**=$+.*3,
e/%)?+%)&., +.1, V&1"'').(8, d.J"##).(, G+%%"#./, +.1,
I3.+?)*/, &J, <$"*)"/, A**=##".*";, E*+1"?)*, G#"//;,
AKJ&#1M,fs;,

V+a"#&''"M,V;_;M,Q;Q;,2+)'"3M,i;Q;,s".1+''M,_;E;,T&3'"M,
<;_;, -&.0"#/"M, +.1, _;I;,F)*H&'/;, BCCX;,V+U).(, (#"+%,
'"+$/, J&#N+#18, +**&=.%).(, J&#, 1"%"*%+>)')%3, ).,
H"#$"%&'&()*+', J)"'1, /%=1)"/;, _&=#.+', &J, !"#$"%&'&(3,
9@84XB%4RO.,

V*-#+.)"M,_;T;M,+.1,Q;I;,i)'/&.;,BCCB;,ZH",E?$H)>)+./,
&J,!&.1=#+/;,<&*)"%3,J&#,%H",<%=13,&J,E?$H)>)+./,+.1,
T"$%)'"/M,d%H+*+M,F"N,S&#UM,f<E;,

F)/H)1+M, s;, BCC4;, e.*&=.%"#, N)%H,Hyla angustilineata,
Z+3'&#M, @O:B, 5E.=#+8, !3')1+"7, )., +, *'&=1, J&#"/%, &J,
-&/%+,T)*+;,2#"."/)+,448XO%R@;,

G&=.1/M, _;E;M, +.1, V;Q;, -#=?$;, @ORX;, !+#'"Y=)., J#&(/,
+'&.(,+, %#&$)*+',?&.%+.",/%#"+?8,+((#"(+%)&.,+.1, %H",
#)/U, &J, $#"1+%)&., >3, J#&(h"+%).(, J')"/;, !"#$"%&'&()*+,
@O86C4%6CO;,

G&=.1/M, _;E;M, +.1, V;Q;, -#=?$;, @OO9;, E?$H)>)+.,
1"*')."/, +.1, *')?+%", 1)/%=#>+.*"8, %H", *+/", &J, %H",
`&'1"., Z&+1, +.1, %H", !+#'"Y=)., P#&(;, -&./"#0+%)&.,
2)&'&(3,R8XB%R:;,

G&=.1/M,_;E;M,V;G;Q;,P&(1".M,+.1,_;!;,-+?$>"'';,@OOO;,
2)&'&()*+', #"/$&./", %&, *')?+%", *H+.(", &., +, %#&$)*+',
?&=.%+).;,F+%=#",6OR84@@%4@:;,

G&=.1/M, _;E;M, V;G;Q;, P&(1".M, _;V;, <+0+("M, +.1, `;-;,
`&#?+.;, @OOX;, Z"/%, &J, .='', ?&1"'/, J&#, +?$H)>)+.,
1"*')."/,&.,+,%#&$)*+',?&=.%+).;,-&./"#0+%)&.,2)&'&(3,
@@8@6CX%@6BB;,,

G=/*H".1&#JM,T;,BCC6;,Atelopus varius 5!+#'"Y=).,P#&(7,
J=.(+',).J"*%)&.;,!"#$"%&'&()*+',T"0)"N,6986::;,

G=/*H".1&#JM,T;M,P;,2&'+^&/M,+.1,`;,-H+0"/;,BCC4+;,ZH",
+?$H)>)+.,*H3%#)1,J=.(=/,+'&.(,+.,+'%)%=1).+',%#+./"*%,
>"J&#", %H", J)#/%, #"$&#%"1, 1"*')."/, )., -&/%+, T)*+;,
2)&'&()*+',-&./"#0+%)&.,@6B8@64%@9B;,



!"#$"%&'&()*+',-&./"#0+%)&.,+.1,2)&'&(3,

946,

G=/*H".1&#JM, T;M, P;, -+/%+^"1+M, +.1, _;T;, V*-#+.)";,
BCC4>;, -H3%#)1)&?3*&/)/, )., N)'1, J#&(/, J#&?, G)*&,
2&.)%&, F+%)&.+', G+#UM, !&.1=#+/;, e*&!"+'%H,
68@XR%@R@;,

G=/*H".1&#JM, T;M, E;-;, -+#.+0+'M, _;, g+.I"#i+'M, !;,
l=?>+1&hf'+%"M, `;, -H+0"/M, P;, 2&'+^&/M, +.1, T;E;,
E'J&#1;, BCCO;, I)/%#)>=%)&.,?&1"'/, J&#, %H", +?$H)>)+.,
*H3%#)1, Batrachochytrium dendrobatidis, )., -&/%+,
T)*+8, $#&$&/).(, *')?+%)*, #"J=("/, +/, +, *&./"#0+%)&.,
%&&';,I)0"#/)%3,+.1,I)/%#)>=%)&./,@:89C@%9CR;,

G=/*H".1&#JM, T;M, `;, -H+0"/M, E;_;, -#+NJ&#1M, +.1, I;T;,
2#&&U/;,BCC:;,Eleutherodactylus ranoides. I#3,J&#"/%,
$&$='+%)&.M, #"J=(", J#&?, 1"*')."{, !"#$"%&'&()*+',
T"0)"N,648:6;,

T"%+'')*UM, T;i;T;M, !;, V*-+''=?+.1M, +.1, T;, <$"+#";,
BCC9;, e.1"?)*, ).J"*%)&., &J, %H", +?$H)>)+., *H3%#)1,
J=.(=/, )., +, J#&(, *&??=.)%3, $&/%h1"*').";, GQA<,
2)&'&(3,B8@O4:%@OX@;,

T&3'"M, _;E;, BCC9;, FhV)K%=#", ?&1"'/, J&#, "/%)?+%).(,
$&$='+%)&., /)a", J#&?, /$+%)+''3, #"$')*+%"1, *&=.%/;,
2)&?"%#)*/,4C8@CR%@@:;,

T3+.M, V;_;M, s;T;, Q)$/M, +.1, V;i;, e)*HH&'a;, BCCR;,
I"*').",+.1,"K%)#$+%)&.,&J,+.,".1+.("#"1,G+.+?+.)+.,
/%#"+?,J#&(,$&$='+%)&.,5Craugastor punctariolus7,1=",
%&, +., &=%>#"+U, &J, *H3%#)1)&?3*&/)/;, 2)&'&()*+',
-&./"#0+%)&.,@9@8@464%@49X;,

T3+.M, V;_;M, _;V;, <+0+("M, s;T;, Q)$/, +.1, _;Z;,
`)"#?+U&N/U);, BC@C;, E, ."N, /$"*)"/, &J, %H",
Craugastor rugulosus, /"#)"/, 5E.=#+8, -#+=(+/%&#)1+"7,
J#&?,N"/%h*".%#+',G+.+?+;,-&$")+,BC@C89C:%9CO;,

<+/+M, V;M, +.1, E;, <&'m#a+.&;, @OO:;, ZH", #"$%)'"/, +.1,
+?$H)>)+./,&J,<+.%+,T&/+,F+%)&.+',G+#UM,-&/%+,T)*+M,
N)%H, *&??".%/, +>&=%, %H", H"#$"%&J+=.+, &J, K"#&$H3%)*,
+#"+/;,!"#$"%&'&()*+',F+%=#+',!)/%&#3,68@@6%@B4;,

<+0+("M, _;V;, @OX:;, <3/%"?+%)*/, +.1, 1)/%#)>=%)&., &J, %H",
V"K)*+.,+.1,-".%#+',E?"#)*+.,/%#"+?,J#&(/,#"'+%"1,%&,
Eleutherodactylus rugulosus;,-&$")+,@OX:8,B:9%6C4;,

<+0+("M, _;V;, BCCB;, ZH", E?$H)>)+./, +.1, T"$%)'"/, &J,

-&/%+,T)*+8,E,!"#$"%&J+=.+,>"%N"".,ZN&,-&.%).".%/M,
>"%N""., ZN&, <"+/;, f.)0"#/)%3, &J, -H)*+(&, G#"//M,
-H)*+(&M,d'').&)/M,f<E;,

<%=+#%M, <;F;M, _;<;, -H+./&.M, F;E;, -&KM, 2;e;, S&=.(M,
E;<;Q;, T&1#)(="/M, I;Q;, P)/*H?+.M, +.1, T;i;,i+''"#;,
BCC9;, <%+%=/, +.1, %#".1/, &J, +?$H)>)+., 1"*')."/, +.1,
"K%).*%)&./,N&#'1N)1";,<*)".*",6C48@XR6q@XR4;,

Z&N./".1M,I;<;M,+.1,V;V;,<%"N+#%;,@OO9;,T"$#&1=*%)0",
"*&'&(3, &J, %H", G="#%&, T)*+., J#&(, Eleutherodactylus 

coqui;,_&=#.+',&J,!"#$"%&'&(3,BR869%9C;,
Z/=W)M,!;M,+.1,Z;,s+N+?)*H);,@OO4;,2#""1).(,+*%)0)%3,&J,
+, /%#"+?h>#""1).(, %&+1M, Bufo torrenticola;, _+$+."/",
_&=#.+',&J,!"#$"%&'&(3,@48@@X%@BR;,

iH)%J)"'1M, <;V;M, s;e;, 2"''M, Z;, GH)')$$)M, V;, <+/+M, P;,
2&'+^&/M,`;,-H+0"/M,_;V;,<+0+("M,+.1,V;E;,I&.."''3;,
BCCX;,E?$H)>)+.,+.1,#"$%)'",1"*')."/,&0"#,6:,3"+#/,+%,
Q+, <"'0+M, -&/%+, T)*+;, G#&*""1).(/, &J, %H", F+%)&.+',
E*+1"?3,&J,<*)".*",f<E,@C98RBC@%RBCB;,

i)'/&.M,Q;I;M,+.1, _;T;,V*-#+.)";,@OR:;,E,."N,/$"*)"/,
&J, #"1h"3"1, Hyla, &J, %H", uranochroa, (#&=$, 5E.=#+8,
!3')1+"7, J#&?, %H", <)"##+, 1", A?&+, &J, !&.1=#+/;,,
!"#$"%&'&()*+,9@8@66%@9C;,

S&=.(M,2;e;M,s;T;,Q)$/M, _;,T"+/"#M,T;, d>x^"aM,E;,<+'+/M,
T;,-"1"^&M,Q;V;,-&'&?+M,<;T;,T&.M,e;,Q+,V+#*+M, _;,
V"3"#M, E;, V=^&aM, P;, 2&'+^&/M, `;, -H+0"/M, +.1, I;,
T&?&;, BCC@;, G&$='+%)&., 1"*')."/, +.1, $#)&#)%)"/, J&#,
+?$H)>)+., *&./"#0+%)&., )., Q+%)., E?"#)*+;,
-&./"#0+%)&.,2)&'&(3,@:8B@6%@BB6;,

l=?>+1&hf'+%"M, !;M, T;, G=/*H".1&#JM, +.1, V;V;,
-H+0+##o+;, BCCX;, Eleutherodactylus ranoides 5F-F7,
1)/%#)>=%)&.;,!"#$"%&'&()*+',T"0)"N,6R8@R9q@R:;,

l=?>+1&hf'+%"M, !;M, P;, <&'"3h`=+#1)+M, +.1, P;, 2&'+^&/;,
BCCO;, Craugastor ranoides, 5F-F7;, G#"1+%)&.;,
!"#$"%&'&()*+',T"0)"N,9C8BC@;,

,
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,

,

HECTOR ZUMBADO-ULATE,#"*".%'3,*&?$'"%"1,H)/,V;<;,1"(#"",).,%H",
<*H&&',&J,2)&'&(3,+%,%H",f.)0"#/)1+1,1",-&/%+,T)*+M,NH"#",H",/%=1)"1,
%H", 1)/%#)>=%)&., +.1, $&$='+%)&., "*&'&(3, &J, %H", J#&(, Craugastor 

ranoides;, , !", +'/&, N&#U"1, &., 1"%"*%).(, %H", *H3%#)1, J=.(=/,
Batrachochytrium dendrobatidis,).,%H",%#&$)*+',1#3,J&#"/%,&J,-&/%+,T)*+;,
2&%H, /%=1)"/, J&#?"1, $+#%, &J, H)/, %H"/)/;, , !", )/, ?&/%, ).%"#"/%"1, ).,
?&.)%&#).(,+?$H)>)+.,$&$='+%)&./,).,1"*')."M,>=%,H",*&.1=*%/,#"/"+#*H,
&.,&%H"#,H"#$"%&'&()*+',%&$)*/;,,-=##".%'3M,H",)/,+,J='',%)?",G#&J"//&#,).,
%H",<*H&&',&J,2)&'&(3,+%,f.)0"#/)1+1,1",-&/%+,T)*+M,NH"#",H",%"+*H"/,
*&=#/"/,#"'+%"1,%&,+?$H)>)+.,"*&'&(3,+.1,*&./"#0+%)&.,>)&'&(3;,,d.,%H",
."+#, J=%=#"M, H", $'+./, %&, $=#/=", +, GH;I;, )., a&&'&(3, &#, *&./"#0+%)&.,
>)&'&(3;,,5GH&%&(#+$H"1,>3,I+.)"'+,-&##+'"/7,

,

FEDERICO BOLANOS, #"*")0"1, H)/, V;<;, 1"(#"", )., 2)&'&(3, +%, %H",
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