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Among amphibians, Elentherodactyius johnstone (Fig. 1) s
nvaled in its propensity for range expansion only by the Wad Bufo
marinas (Kaiser 1997). However, whereas 8. marimes made its
biggest expansion jump, fram South America to Austrakiz, through
purposeful human intervention and for a presumed agricultural
benefit, £. Johnstonet seems 10 move from one urbian center 1o
another continuously, at irregular intervals, both with and withous
the deliberate help of Home sapiens. A compelling reason for care-
fully documenting the expansion of £ johnstonei is.that it has
been shown (Ovaska 1991; Pough et al. 1977; Stewart and Martin
1980 tha its behavioral ecology and physiology allow it to colo-
nize suécess’t‘ully where few other anurans can live, and that it
may itself be a catalyst for the disappearance of other species
(Hardy and Harris 1979). As a species with direct development,
E. johnstonei does not require standing water for reproduction and

Fio, | Elestheradactviies johmstonei from an empty 1ot in lrapa. Estado
Suere. Veneruela, This specimen is voucher LSUPC F<13488%, a male of
27 mm snou—vem length that was phetographed on < Septémber 2001

15 therefore all the more capable ol setling nw novel hiabitar "
this fime, with reports of amphibian declines circling the .glnh:
the exampie of this mghly successlul invader is {nHLructiv;_ We
here detail the progriss this species has made recently ip snu[;
Americi, & resion where dozens of native Speties have been un':
pucted by human develogments and the introducrion of eXoticy
and where any additonal environmental pressure o delicnlen‘
batanced frog [auna may become a tpping point {Gladwel) 2004, |
for further declines of native frogs.

é-,‘f'eu.rhe-mdm:.r;\-i'm' Johnstonei isa_'u species endemic 1o the Lesser
Antilles, though its exact ishand of origin has become Obscured by
centuries of presumably repeated human-mitisated immduction's
(Kaiser 1992, 1996), There have been muny TEPOrts on the veeqgp,
by which these frogs move from one island to anather, and cog.
clusive evidence for both deliberate (e, Bequin—Lazel| 1994;
Bermuda—~Pope 1917; Jamaica—NBarbour 1910) and actideniy
(e.2. Dominica—Kaiser-and Wagenseil 1995; Panama City—
ibdicz and Rand [990; Trinidad—Kenny 1980) intraductions js
available, The first documented introduction intd the South Ameri-
can mainland oecurred prior to 919 when a specimen was cgl.
lected in Georgetown, British Guyana (Hardy ‘and Harris 1979,
This introduction was most likely accomplished by the same trude.
related mechanism that carried the species throughout most of the
other British dependencies in the Eastern Caribbean region (Kai-
ser 1992).A similar, rade-linked scenario was invoked by Lescurg
and Marty (1996) who encountered . fohnstonei in 1993 near the
city center of Cayenne. the capital ¢ity of French Guiana, [ supe
veys during the early 1970s (reported in Lescure 1981, 1983),
Lescure had not heard the species in French Guiana, The most
likely conduit for £, jofnstonet into French Guiana is the tracle in
ornamental plants from Martinique (Lescure and Marty 1996),

An introduction of the species into Caracas, Venezuela, in the
late 19505 (Juan Rivero. quoted in Hardy and Harris 1979), per-
haps deliberately to introduce acoustic entertainment for a garden
in the upseale suburb of Altamira, Inid the foundation forits spreud
throughout that country and into neighboring Colombia, as de-
tailed below. Itis noteworthy that the species must have been highly
restricted initially in its distribution in Caracas, as it is still absent
from the thorough list published by Rivero (1961).

For verification of records, one would normally consider as con-
firmed only those localities for which voucher specimens: or
voucher photographs have been deposited in public institutions,
However, in the case of “weed species,” such as Bufo marinus of
E. johnstonei, we realize that sightings verifiable through more
than one source should also be considered. With species such as
these, their presence may be duly noted by scientists yet no mate-
rial might be colleécted because the species is so common and en-
countered all the time. Thus. after a species has become estub-
lished at a locality for a certain period of (ime and becomes an
integral part of that environment, voucher specimens are unlikely
to be collected unless someone were interested in specifically docu-
menting for science whal has become common knowledge locally.
in Venezuela. species for which this might be the case include 8.
marinis, E. jolmstonei, Leptoductylus fuscus, Hvla crepitans, and
H. microcephata, Our list of localities (Table 1) therefore includes
a variety of places without voucher specimens, [nstitutional ab-
breviations usad are as follows: CVULA—Colecgidn de
Vertebrados, Universidad de Los Andes, Mérida, Venezueld:
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jRG—Estacin Bioldgica de Rancho Grande. Maracuy. Ven-
jeta: EDELCA—Departamento de Eeologia, Corpor: wign
e land de Guayana, Electrificacién del Caroni €A Guri.
:“e; aluz [CN—Instituto de Ciencias Nawrales, Museo de
L o Natural, Umiversidad Nacional de Colombia, Bogota:
StF “—La Sierra University Photoaraphic Collection. River-
i, Culitorma: MNHN—Museum National d' Histoire Nacurelle,

e ksmuseum van Natuurlijke Historie.

iken. The Metherlands: SC\ Museo de Ciencius Natrates Lo

e Coracas. Venezueln: UIS—Universidad Industrial de

pander. Bucaramanga, Colombiw UL ABG—Universidad de

wAntes. Instituto de Geografia, Coleccion de Anfibios, Merida.
.;uu_l_n.la, UVC—Universidad del Valle, Cali. Colombia:

G [—I10LS: Nattonal Museum. Washingron. D:

Exp wmsion in Venezuelu—The Vengzuelun capital of Caracas
.4 center for international trade znd a crossroads for transporta-
i eross northern South America. Its shipping port and airport
(e hoth lecated along the coast just north of Caracas, in the cities
J[Catia La Mar, La Guaira, and Maiguetfa. Among the most sig-
Jficant popufation centers in coastal northeastern Venezuely are
sucelona, Puerto La Cruz, and Cumand. If a species is mder,d
mnsported both deliberately and aceidentally, then these traffic
iters would be logical places to find that species after an initial
Ssraeas introduction.

Spi cimens of £, johnsioner from Caracas were deliberately re-
sysed in Cumand in 1967 (Hardy and Harris 1979), preempting 4
lkely aceidental introduction. By the mid-1970s. the species had
gread throughout the city and along the coast near Cumand (Hardy
rd Harris £979). Iis presence at Puerto La Cruz and for the caastal
Jittes near Caracas was reported by Kaiser and Grismer (2001),
fhough without vouchers.

Reports from local residents indicate that £. jofnsronel has been
[nresidence at Simén Bolivar International Airport for over a de-
wde: Thus; the initial spread of the species from the site of intro-
Juet.on in Caracas océurred by both deliberate (Cumanid) and ac-
adental (elsewhere) means, Additienal records of the species’
yread in Venezuela (Table 1) were published by Gorzula (1989),
Yaiser and Grismer (2001), and La Marca (1992), and a cumula-
ive listing appeared in Barrio-Ameords (1998). Ystiz (1977) men-
fiined the oceurrence of an exotic Elewtherodactylug, possibly re-

hited to E. perrericensis, in his list of the frogs of the city of

Barquisimeto that is clearly referable to E. fofhnstonet.

A specimen of E. johnstonel in Lhe collections of the EBRG in
‘1.3: wcay that was collected on 01 June 1998 in Naguanagua,
: bobo State.a town ¢lose to Valencia on the far side of Lago
falenein from Maracay. represents the first specimen from that
date. EBRG 3681 verifies the presence of I, johnsioned in the city
il Maracay, Aragua State. The presence of E. jolnstonei in Miranda
State, the state surrounding the Distrito Federal in which Caracas
s located. is ascertained by specimen EBRG 1756, This specimen
% notable because it was collected at analtitude of 1200 m which
we believe ta be near the limit for the species (see below),

Reports of £ jelnstonei from Bolivar State were made by
Gor -ula ( 1989), His list included Ciudad Bolivir, Ciudad Guayana,
|Jpata, and Campamento Guri. Whereas museum vouchers are
ailable for Guri (SCN 10919, the records for Ciudad Bolivar
ind Upata were based on the abservation of calling males (Gorzula,
i), In listing the records lor Ciudad Guayana, Gorzula (1989)
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used the name Cludad Guavanaus oS comn

encompassing 1wo ndividual ciids (Puerie |

However. voucher specimens exist only for
RMNH R8RS, EDELCA 3398

(.8, the widstern Ball

Cindad Guayana conglomerile separated from san F2lis b he
Cureyn River,
[Cetiser and Cirsmer | 2000 ) ceported-d el eored from Mataen

s an Venezuela

and Cartpe. casternmost purt. Unockoow
10 s the species had been observed n v W e e
and vouchered via photograph on the websiwe of whobby herpe-
tologist (tpfwwwomens.chiterra-typiewamphidivamphibi. it
Thomas Haag. pers. comm.t. Daring their tnp m the year 2000,
Kaiser and Grismer also wisited the city of [rapa, where £

U T

foltsraned was ot heard, Durmg 0 visit i September 2001, we
heard E. johnseoner inseveral focalines o rapaand conducted
audio transects along wll of the streets cnss-crossing e down-
town area (Fig, 20 vappears that the species was not present in
large numbers where choruses were heurd, and, ot this te, i
distribution throughout the ety is discontinuens. Habitats for £,
Jerhmstened in Trapa currently are’ gardens, smpty lots, and con-
struction sites. though it was stll absent [rom the three parks in
the dawniown area during our survey. We dlso determined. theoush
additional driving transects, that the species was not present dur-
ing this period in either the downwwn or surrounding areas of
Giliria, the main port ity on the Peninsula de Pura, aithough this
city. is o logical next celomzauon locale for £, jefmstane atter
colonization of [rapa.
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Fic. 2. Mup of downtown [raps, Estado Suere, Yenezuela. This map
illusirnres the diswibution of Elewherodactylios johnstanetin lep's down--
1w e shortly after its introduction between September 20040 and Sap-
tember 2001, In order b (ueilitate the deseripion of localities, we consid-
ered the city’s streers o orid, cavh of whose blocks represents four guarer
suares, Filled circles indicate the quarter square in wiich audio transeets
reveated the presence of calling & johnstones miles,
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foapnatrsienn fn Cofomiiea —Ac-
counts ol the invasion of £
Jehnstoned intg Colombia (Table L)
fave mosily been anecdotal ez
Kaiser 1997), Recent colléeting has
contirmed several localities, such as
Bucaramangs (Orteci et ul, 2002).

Althoush reports supported by,

voucher specimens ure few. the spe-
cies 18 now also confirmed lor
Burranguilly and Call (Tabie 1), It
his apparent|y become established
in Cartagena. but no voucher speci-
mens are available

The distribution of E. jolustonet
across northern South Americy (Fig,
3) remains restricted w population
centers. Within these locales, key
habitats for & johnstenel are private
residences and aréds  where
trunsportation of goods (such as
construction materials, wood, or
armamental plants) is centered. [thas
been noted (Gorzula and Sefurs
1998) that the ocewrrence of £
Johnsionei in a residential area is
generally an indicator of an elevaied
socioeconomic status of the
residents, since the purchase of
ornamental plants and the
requirement of year-round watering
requires considerable financial
resources. This has earned the
species the nickname “la rana
burguesa” in some areas {Gorzula
and Senaris 1998). This species lis
never been reported to cross from
city habitats (e.g., parks. gardens,
empty lots etc.), into native habitat.
This is a key abservation with
respect (o the species’ competitive
capacity and expansion pattern and
may allay some fears about the
potential impact of this species on
local endemics. In Guyana, where
E. johnstonei has existed for over
80 yrs, it has remained confined 1o
the capital city of Georgetown.

Paek | Current lovatities {or Elentheroductvlus johnsione in south Amerie, Fhoterighic You]
P 3 A e = UG
are-italicized, Instituoonal abbreviations are Hsted i the exe

Curtageny
French Guiang
Cayenne
Ciuyana
Georgetown
Wenaruel
[istritey Fedaral
Caraeas
La CGuaira
Maituetia
Edo, Anzoitegul
Puerto La Criss
Edo. Aragua
ET Castofio, Murauy
El Linidn
Riv Gitey
Edo. Bolivar
Clodad Bolivar
Cindad Guayana
Guri
Puerio Ordaz
Upata
Edo: Carabobeo
Naguanagus, Vileneia
Edo. Lara
Barquisimeln”
Edo. Mérida
La Parroquia
Mérida
Eda. Miranda
San José de los Altos
Edo, Monagas
Caripe
Maturin
Edo, Suere
Cumand
Irapa
Edo. Trujillo
Trujille

nane
MNHN 19961003
LISNM 19441 6-28
LISNM 19442911
e

none

none

EBRG 3681

none

none

nimne

nene

SCN 10919
RMNH 18488
none

EBRG 2090

nong

CVULA 5032

none
EBRG 1756

LSUPC F-335
LSUPC F-536

LISNM 19444245
LSUPC F-1388

ULABG 1158

S
Locality Woucher Reference -
Colombia

Barranguilla N Rub-Cirrmai L), {uug

Bucaramanzs UIS-AL03460330 Orteoy et ul, 00T '

Cali UV | 3885, LSHPT P 280 E. Castro, in it

this paper
Lescure and Marry (9ug

Hurdy and Harms 1979

this paper
Kuiser and Grismer 200

Kaser and Grismer 200
Munzunilli el al, 1995
Barrip-Amorss 1994
Manzanilly et al, 1995
Gorzula 1989

Gorzula [959

Gorzuli 1989
Barrio-Amords 1998
Gorzula 1989

this paper

Yustlz 1977

Barrin Amords 1998
La Marca 1992

this paper

Kaiser and Grismer 2001
Kaiser and Grismer 2001

Hardy and Harris 1979
this paper

La Marca 1992

“Thit popalatinn Was Hsted i “E. partoricensis (= cooki)” by Yiistiz (1977), We helieve tha Dr. Yiistiz was trying

refier the observed individuals 1o 4 frog similar o the Pugno R

1 COgUL i known as £ cogui. 1t s unlikefy (hat he

wis trying toimply o sydonymy of £ porraricensiy and £, fonkl, 0 distributionally highly restricted cave dweller

despite the proximity of agricultural land and disturbed foresis:
and the location of an international airport ¢4, 20 km to the south.
Based on this pattern it is unlikely that there will be significant
consequences for local endemics based on the mére presence of
the species. However, if an endemic is negatively impacted by
some form of hurnan disturbance, such as short-term cutting of
vezetation or residential construction in new forest tracts, £
Johnstoned will likely move into that habitat before the nauve
species has the opportunity 1o recover.

It is an interestng feature of E. jofdnstoner that its expansion

seems to be limited by the availability of disturbed habitat. Incol-
lecting on all Eastern Caribbean islands with E. jolnstonel popu-
lations. ene of us (HK) found the species in seemingly undisturbed
habitat in the southern Lesser Antilles only on the island of St
Liucia and in the northern part of that island chain on some of the
Netherlands Antilles (Saba, St. Bustatius) and on the veleanic
slopes of St. Kitts and Nevis. In all of these cases, E. jolhnstonei-
popufations in primary habitat exist in noticeakly lower de‘nsitigs
than pepulations in adjacent disturbed habitats, Althougis this 1§
an aneedotal chservation at this tinte, it allows us to hypothesize
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Fici, 3. Map of northern South Ameriea (Colombia, Venezuely, Guyana), indicating loca-

ians For which Elentherodeactylus jolinstaned has heen conlirmed,

il e capacity of E. johnstone to expand into new habigats, and
osurvive at great densities, is optimized by habitat disturbance.
My fact that all other pepulations of £, jelinstonei are apparently
inked to seme abiatic disturbance (e.g., voleanism, degradation
‘dnative habitat by grazing and establishmentof plantations, resi-

kential construction etc.) and exist at higher densities than in the’

frests of the islands mentioned above vaiidates such an hypoth-
sis. Assuming that any abiotic disturbance reduces, or at least
mporarily rearranges, the complexity of a primary habitat, this
might be what allows E. jehnstonei to quickly move into ecologi-
al niches vacated temporarily or permanently by other species,

[Lis apparent that £. fohnstonel is dispersed by a variety of means.
‘eeidental introductions oceur most likely, through the ornamen-
il plant trade. as evidenced by the species’ appearance in upscale
rsidential areas. With this vector, it is impossible to differentiate
shether the species arrived through plants in one residence and
s subsequently distributed by the owner of that residence to
fiends who enjoved the frogs’s vocalizations, or whether mul-
iple plant introduetions: via plants occurred. In the suburbs of
Cars cas, Venezuela the species is now widely spread, and its es-
ipe from gardens of select barrios in other cities (such as
Bucaramanea or Cali, Colombia) is only a matter of lime. Pur-
wseful introductions in South America are unequivecally docu-
mented only for Cumand, Venezuela, and are apparently asimple
alter of releasing a few E. johnstonei males and females in any
irea with disturbed vegetation.

One of the potential barriers 1o the spread af E, jolnstoner is.
dtinude: The population of £. johmstonei in Mérida occurs at the:

g =st reported altitude for the species (up to 1400 m), followed
¥ 1.1e populations in the town of La Parroquia near Mérida (ca.

1300 m) and near Caripe (ca. 1200 m), It seems that this allitude is

e maximum possible for the species in this area of the Andes. At
hese altitudes, the species is tightly linked to zardens in south

Mérda: no expansion from these tocaine
oeeurred al least over the Tast sig vears,
The pattern established by the sprewd of &

Johnstonet in northern South Ameren lends us
believe that the species will continue to expaned
its tange by chanee, and thar there 15 no realisie
possibility of stopping that =xpansion, Wour cur-
rent range map (Fig: 31 is considered u base map
fur the year 2001, predicted further points of in-
roduction include 1] major cities in Colombia
and Venezuela, as well ascommunities connected
by trade andfor peaple movement south alon the
Andes inte Ecuador, Peru, and Chife, Tt remuns
1o he seen whethier fhis species is capible of in-
habitng higher alliude areas of the Andes 1=3000
m ), ordisturbed sites in primary rainforests fn the
Orinoco and Amazon hasins.
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