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ABSTRACT

A large-scale ecological experiment is underway on Santa Cruz Island, Galdpagos, where an introduced ant ( Wasmannia
auropunctata) is devastating all sympatric ants. Collecting, observation, and experiments were used to study the extent and
mechanisms of Wasmannia's success. Seventeen taxa of ants were collected, of which four were endemic, and most of the
rest were well-known tropical tramp species. Current distribution of all species was determined. Greatest species diversity
occurred in the arid zone, which was also the area of lowest Wasmannia density. Systematic collecting-transects showed
that Wasmannia either exterminates or reduces to very low density all sympatric species on Santa Cruz. In many areas the
ant fauna composition changes from 100 percent Wasmannia to 0 percent Wasmannia within 100 m. Experiments with
artificial baits arranged in transects perpendicular to sharp boundaries showed that Wasmannia mobilized the greatest
number of workers, was very successful in replacing other species, and remained the longest time at baits. Wasmannia
ate primarily invertebrates, honeydew, and, in the hot season, plants parts. It was active 24 hr/day during three 24-hour
periods. There were no central, intraspecifically defended nests. Nests were small and numerous. No intraspecific aggres-
sion was ever observed, either under natural conditions or at bait stations. Wasmannia density increased with altitude up
to near the summit of the island. The species is not presently found in either the driest or wettest parts of Santa Cruz.
Currently no ant species occurs on Santa Cruz which can coexist with Wasmannia in zones of high Wasmannia density.
Because Wasmannia occurs in high density and consumes a variety of invertebrate prey, it is probably causing major eco-
system changes in invertebrate diversity and density.

RESUMEN

Un experimento ecolégico de gran escala se desarrolla actualmente en Isla Santa Cruz, Galidpagos, donde una especie
introducida de hormiga (Wasmannia anropunctata) esta diezmando a las otras especies. La extensién y los mecanismos
del éxito de Wasmannia fueron estudiados por medio de colecciones, observaciones y experimentos. Diecisiete especies de
hormigas fueron recogidas; 4 eran especies endémicas, mientras que la mayoria de las restantes eran especies bién cono-
cidas en otras zonas de los trépicos. Se presenta la distribucién actual de cada especie. La mayor diversidad de especies
se observé en la zona seca; esta zona es a la vez la zona de menor densidad de Wasmannia. Por colecciones cuantitativas se
demostré que en Santa Cruz Wasmannia extermina o diezma a las otras hormigas. En muchos sitios se pueden ver areas de
sélo Wasmannia, a la par de areas sin una sola Wasmannia, en el curso de 100 m. Experimentos con cebos, que se llevaron
a cabo en estas areas de cambio abrupto, indicaron que Wasmannia establecié los grupos de trabajadoras mas grandes, ob-
tuvo mas exito en reemplazar a otras especies en los cebos, y permanecié mas tiempo que las otras hormigas en ellos.
Wasmannia se alimentaba principalmente de in vertebrados, rocio de miel (excremento de Homéptera), y durante la esta-
cién seca y caliente de algunas partes de las plantas. Trabajadoras activas fueron observadas cada hora durante tres periodos
de observacién de 24 horas. Wasmannia no construyé grandes nidos centrales, los nidos fueron pequefios y nunca observ-
amos agresion entre ellos. La densidad de las Wasmannia aumenté con la altitud, hasta llegar a un limite cerca de la cima
de la isla. En el presente no se da ni en la parte mas himeda de la isla, ni en la mas seca. Actualmente no existe ninguna
especie que pueda coexistir con las Wasmannia en las areas en que existe una mayor densidad de las mismas. Debido a sus
habitos alimenticios y su densidad alta es probable que Wasmannia haya causado grandes cambios en la diversidad y den-
sidad de los invertebrados en los ecosistemas de Santa Cruz.

WITH THE RISE OF INDUSTRIALIZED MAN the natural
processes of immigration and extinction have acceler-
ated tremendously. Particularly on islands, human

1Contribution No. 277 of the Charles Darwin Foundation
for the Gal4pagos Islands.

2Present address: Estacién Bioldgica La Selva, Organizacién
para Estudios Tropicales, Ciudad Universitaria, Universidad
de Costa Rica, Costa Rica.

196 BIOTROPICA 14(3): 196-207 1982

transport has led to countless cases of introduced
species. Although these introductions have frequently
led to extinction of indigenous island species, exact
details of the introduction-competition/predation-ex-
tinction process have rarely been documented.

There are numerous examples of species of ants

which have, with the help of man, spread over enorm-
ous areas. Today, few or no inhabited islands lack in-



troduced ants. Species replacements and interactions
between introduced and indigenous ants have been
documented on many islands (Wilson and Taylor
1967, Wilson 1971, Greenslade 1972, Levins et ai.
1973, Lieberburg ez al. 1975). However, there are
very few quantitative data on the mechanisms of these
interactions.

We report here results of a study on an extremely
successful introduced species, Wasmannia auropunc-
tata (Roger), on Santa Cruz Island, Galipagos. W.
auropunctata is a small (less than 2 mm long), gold-
en or reddish brown ant distinguished by a painful
sting and a broad geographic range. On the American
continents the species occurs from Argentina to
Florida (Spencer 1941, Kusnezov 1951), and it is
also present on many Caribbean Islands, on the Ga-
lapagos, and in the Old World tropics (Creighton
1950). Spencer (1941), Fernald (1947), and Os-
burn (1949) have described the natural history of
the species in agricultural and domestic environments
in Florida, and Kusnezov (1951) has presented qual-
itative ecological observations on Wasmannia in
Argentina.

The primary goal of the current study was to
document the current status of Wasmannia anropunc-
tata on Santa Cruz, and to study those aspects of
the aut- and syn-ecology which appeared to be im-
portant to its success. As the work progressed, it be-
came clear that Wasmannia was obliterating the other
ants of Santa Cruz. A special effort was then made
to study Wasmannia in areas where interactions with
other ants were in progress, and to examine the nature
of these interactions.

STUDY AREA AND HISTORY

Santa Cruz Island is a large (904 km?, Wiggins and
Porter 1971) oceanic island of volcanic origin, locat-
ed approximately in the center of the Galédpagos
Archipelago. Because it is a relatively high island
(maximum elevation 864 m, Wiggins and Porter
1971), it supports vegetation ranging from arid scrub
to wet montane forest. Further descriptions of the
vegetation and climate are provided by Wiggins and
Porter (1971) and Hamann (1979).

The date of introduction of Wasmannia onto
Santa Cruz Island is unknown. One early colonist
recalls that Wasmannia first appeared between 1910
and 1920. Whatever the actual date of introduction,
the species was not common in the first third of this
century. It was not collected in 1905, 1924, or 1932
(Wheeler 1919, 1924, 1933). The first published
record of Wasmannia in Galapagos was by Silberglied
(1972), who described the history of the species in

the islands and noted some ecological dangers posed
by the introduction.

MATERIALS AND METHODS

Field work was carried out from July to September
1975 (the cool season) and from February to May
1976 (the hot season). Ants were collected by hand
or with aspirators and preserved in 80 percent eth-
anol. Voucher specimens are stored in the Harvard
Museum of Comparative Zoology. Foraging behavior
of ants was studied with bait lines consisting of 22
(except one case of 11) bait stations in a straight line
at 10 m intervals. Each station consisted of a petri
dish filled with a concentrated water solution of table
sugar. At each census of a station, the number and
species of workers present was recorded. We could
not distinguish between Pheidole williamsi Wheeler
and P. species (flavens group) in these observations,
so for the baiting experiments these taxa are com-
bined. Baits were always observed sequentially, but
the time between successive censuses at a station
varied from five to 60 minutes.

Between February and May 1976, systematic
collecting was carried out along 19 200 m transects
perpendicular to the north-slope highway. Each tran-
sect (approximately 2 m wide) was searched for two
person hours in an attempt to collect all species pres-
ent. Transects were located at either 0.5 or 1.0 km
intervals measured from the twin craters (Los
Gemelos).

To determine the daily cycle of activity of Was-
manmnia, the behavior of ants in a 1 m? quadrat was
monitored for 24 hours on three occasions. The quad-
rat was located above the cliff at the Charles Darwin
Research Station (CDRS) in arid zone vegetation at
the base of a Bursera graveolens tree. Dates of obser-
vation were 19 September 1975 (cool season, full
moon), 29 February 1976 (hot season, new moon),
and 16 March 1976 (hot season, full moon). Behavior
was recorded during a five-minute period beginning
every hour; a flashlight was used for nocturnal ob-
servations. Approximate density of Wasmannia at
several sites was determined by counting all active
workers up to a height of 2 m, in either 10 or 20
1 m? quadrats at 10 m intervals. Biomass of foods
brought to nests was determined by observing 15
different nests for 25 minutes each in the south-slope
arid, transition, and Scalesia zones. All solid foods
brought to each nest were taken from workers and
weighed. Number of workers bringing honeydew (as
judged by swollen abdomens) was also recorded. The
weight of an average load of honeydew was calculated
by weighing 1000 Wasmannia with full abdomens
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(0.27 g), subtracting the weight of 1000 Wasman-
nia maintained without food for 24 hours (0.08 g),
and dividing by 1000.

SYNECOLOGY OF ANTS OF
SANTA CRUZ ISLAND

We collected 17 species of ants on Santa Cruz (table
1). Four taxa were endemic; most of the rest were
common tropical “tramp” species. The minimum rate
of endemism on Santa Cruz is therefore 4/17 or 24
percent, a figure which is considerably lower than
the presettlement rate of endemism, due to the num-
erous introduced species.

All four endemic species that were collected in
the early part of this century (Wheeler 1919, 1924,
1933) were also collected by us. Thus, over a 50-year
period no described endemic ant has become extinct
on Santa Cruz.

It is difficult to document introductions in the
last 50 years, since some species could have been over-
looked by early collectors. However, both Wasmannia
and Monomorium floricola (Jerdon) were missed by
early collectors and yet are currently common to

abundant. It therefore seems likely that at least two of
the current 17 species represent recent introductions
to Santa Cruz.

Table 1 shows the numbers and locations of col-
lections for all species on Santa Cruz. The data do not
reflect equal sampling effort in all areas, nor equal
rates of collection of each species. Only qualitative
data are given for Wasmannia, because we frequently
ignored it when collecting other species. The
data give a crude index of relative collectability with-
in each zone. For example, Cylindromyrmex williamsi
Wheeler was collected in only two of 429 samples
(both samples from the same general area on the
same day). While the true relative frequency of this
species is unknown, it was clearly difficult to collect.

Of the 17 species collected, eight were concen-
trated in the arid and transition zones, seven had
very broad altitudinal ranges, and two were confined
principally to higher elevations (table 1). The arid
zone had the highest ant diversity of the five major
vegetation zones sampled; only two of 17 species
were never collected in the arid zone. Note the great-
er species diversity and frequency of collection in the
north Scalesia and transition zones relative to the

TABLE 1. Number and location of collections of ants on Santa Cruz Island, Galipagos.
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Tapinoma melanocephalum (Ta) 12 0 0 0 0 0 0 4 16
Conomyrma sp. (Co) 10 0 0 0 0 0 1 9 20
Tetramorium simillimum (Ts) 3 0 0 0 0 0 0 0 3
Cylindromyrmex williamsi* (Cw) 0 0 0 0 0 0 0 2 2
Camponotus macilentus* (Cm) 6 0 0 0 0 0 0 3 9
Paratrechina longicornis (Pl) 8 0 0 0 0 1 0 0 9
Monomorium floricola (Mf) 14 0 1 0 0 1 0 13 29
Solenopsis globularia (Sg) 17 0 0 0 0 3 11 21 52
Tetramorium guineense (Tg) 12 1 6 0 0 3 1 0 23
Pheidole williamsi® (Pw) 5 0 0 1 1 3 18 9 37
Camponotus planus® (Cp) 6 1 2 0 0 4 18 13 44
Pheidole sp. flavens group (P) 2 4 3 8 1 22 9 0 49
Paratrechina vaga (Pv) 23 2 7 5 2 27 10 17 93
Cardiocondyla sp. (Ca) 1 0 0 2 0 2 13 4 22
Hypoponera sp. (H) 0 0 2 4 1 13 4 0 24
Strumigenys sp. (S) 0 0 2 3 0 1 1 0 7
Total for zone 119 8 3 23 5 80 86 95 439
Wasmannia auropunctata® (Wa) + + + + - + + -

*Endemic species. "+ = present, — = absent.
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