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LETTERS TO THE EDITOR

RE: “INFECTION OF A FIELD POPULATION OF AEDES CANTATOR
WITH A POLYMORPHIC MICROSPORIDIUM, AMBLYOSPORA
CONNECTICUS VIA RELEASE OF THE INTERMEDIATE COPEPOD
HOST, ACANTHOCYCLOPS VERNALIS”

Andreadis (1989) demonstrated introduction
of a microsporidian parasite, Amblyospora con-
necticus Andreadis, into larvae of Aedes cantator
(Coquillett), by exposure to the infected cyclo-
poid copepod intermediate host, Acanthocyclops
vernalis (Fischer), under simulated field condi-
tions. In his discussion, Andreadis emphasized
the possible use of this technique for suppression
of natural mosquito populations. On its face the
method seems promising, but actually the argu-
ment ignores some fundamental natural history.

Many species of cyclopoid copepods are pred-
ators (Fryer 1957a), and reports of these micro-
crustaceans attacking and consuming mosquito
larvae have been accumulating for over 50 years
(Hurlbut 1938). Such reports from laboratory
observations list species of Acanthocyclops, Cy-
clops s. 1., Diacyclops, Macrocyclops, Mesocy-
clops, and Microcyclops (Hintz 1951, Hurlbut
1938, Marten 1984, 1989, Marten et al. 1989,
Nasci et al. 1987, Reid et al. 1989). In field
conditions, species of Mesocyclops and Megacy-
clops have been observed actively predating on
mosquito larvae (Lindberg 1949, Riviére, Séchan
and Kay 1987, Riviere and Thirel 1981, Riviére,
Kay et al. 1987). Usually it is the 1st and 2nd
instar larvae that are attacked. Marten et al.
(1989) have described an almost perfect corre-
lation between the presence of any of three
species of Mesocyclops and the absence of larvae
of Anopheles in small ponds in Colombia. A
similar correlation was found between the pres-
ence of Macrocyclops albidus and Diacyclops na-
vus, and the absence of Aedes larvae in tires in
New Orleans (Marten 1989). Contaminant cy-
clopoids eliminated larvae in outdoor cultures of
Aedes in Colombia (Suarez et al. 1984), and
“severely hampered” larval production of Tox-
orhynchites brevipalpis Theobald in Hawaii
(Bonnet and Mukaida 1957). Other aquatic dip-
teran larvae such as chaoborids and chiroriomids
are also consumed by species of Acanthocyclops,
Macrocyclops, and Thermocyclops (Carvalho
1984, Fryer 1957a,b, Li et al. 1979).

Fryer (1957a) recorded remains of oligochetes,
cyclopoid copepods, chydorid cladocerans and
rotifers in gut contents of 15 individuals of Acan-
thocyclops vernalis, concluding that it is a
“markedly carnivorous species”. In fact, A. ver-

nalis is an active predator of Aedes albopictus
larvae, often eliminating them in containers of
various volumes (Marten 1989).

Andreadis (1989) added slightly fewer than
1,000 copepods to drums containing about 7,000
Ae. cantator larvae, introduced a week previ-
ously as 1st and 2nd instars. Over the 7-week
experiment he recorded larval mortalities over
90%, about half occurring during the first two
weeks, and ascribed this mortality to overcrowd-
ing, competition for food, and stress. Bonnet
and Mukaida (1957), Hintz (1951), and Riviére,
Séchan and Kay (1987) calculated consumption
rates for a single adult cyclopoid at 5-20 1st and
2nd instar larvae/day. Thus it seems easy to
account for the disappearance of at least the
younger larvae in Andreadis’ drums. Using mi-
crosporidian-infected copepods as a mosquito
suppression measure, therefore, seems unprom-
ising. It is as if one were to try to transmit
coccidia to chickens by introducing infected
foxes into the henhouse.

REFERENCES CITED

Andreadis, T. G. 1989. Infection of a field population
of Aedes cantator with a polymorphic microspori-
dium, Amblyospora connecticus via release of the
intermediate copepod host, Acanthocyclops vernalis.
J. Am. Mosq. Control Assoc. 5:81-85.

Bonnet, D. D. and T. Mukaida. 1957. A copepod
predacious on mosquito larvae. Mosq. News 17:99-
100.

Carvalho, M. A. J. 1984, On the feeding behaviour of
Thermocyclops crassus. Crustaceana, Suppl. 7:122-
125.

Fryer, G. 1957a. The food of some freshwater cyclopoid
copepods and its ecological significance. J. Anim.
Ecol. 26:263-286.

Fryer, G. 1957b. The feeding mechanism of some
freshwater cyclopoid copepods. Proc. Zool. Soc.
London 129:1-25.

Hintz, H. W. 1951. The role of certain arthropods in
reducing mosquito populations of permanent ponds
in Ohio. Ohio J. Sci. 51:277-279.

Hurlbut, S. 1938. Copepod observed preying on first
instar larva of Anopheles quadrimaculatus Say. J.
Parasitol. 24:281.

Li, J. L., S. F. Jacobs and A. E. Colwell. 1979. Cyclo-
poid copepod predation on Chaoborus astictopus.
Proc. Calif. Mosq. Vector Control Assoc. 47:41.



DECEMBER 1989

OPERATIONAL AND SCIENTIFIC NOTES 617

Lindberg, K. 1949. Crustacés copépodes comme en-
nemis naturels de larves d’anophéles. Bull. Soc.
Pathol. Exotique 42:178-179.

Marten, G. G. 1984. Impact of the copepod Mesocy-
clops leuckarti pilosa and the green alga Kirchneriella
irregularis upon larval Aedes albopictus (Diptera:
Culicidae). Bull. Soc. Vector Ecol. 9:1-5.

Marten, G. G. 1989. A survey of cyclopoid copepods
for control of Aedes albopictus larvae. Bull. Soc.
Vector Ecol. (in press).

Marten, G. G., R. Astaiza, M. F. Suarez, C. Monje and
J. W. Reid. 1989. Natural control of larval Anopheles
albimanus (Diptera: Culicidae) by the predator Me-
socyclops. (Copepoda: Cyclopoida). J. Med. Entomol.
26:624-627.

Nasci, R. S,, S. G. F. Hare and M. Vecchione. 1987.
Habitat associations of mosquito and copepod spe-
cies. . Am. Mosq. Control Assoc. 3:593-600.

Reid, J. W., S. G. F. Hare and R. S. Nasci. 1989.
Diacyclops navus (Crustacea: Copepoda) redescribed
from Louisiana, U.S.A. Trans. Am. Microse. Soc.
108: (in press).

Riviére, F., Y. Séchan and B. H. Kay. 1987. The
evaluation of predators for mosquito control in
French Polynesia, p. 150-154 In: T. D. St. George,
B. H. Kay and J. Blok (eds.), Proc. Fourth Symp.

Arbovirus Research in Australia. CSIRO and
Queensland Inst. Med. Res., Australia.

Riviére, F. and R. Thirel. 1981. La prédation du co-
pépode Mesocyclops leuckarti pilosa (Crustacea) sur
les larves de Aedes (Stegomyia) aegypti et de Ae.
(St.) polynesiensis (Dip.: Culicidae). Essais préli-
minaires d‘utilisation comme agent de lutte biolo-
gique. Entomophaga 26:427-439.

Riviére, F., B. H. Kay, J. -M. Klein and Y. Séchan.
1987. Mesocyclops aspericornis (Copepoda) and Ba-
cillus thuringiensis var. israelensis for the biological
control of Aedes and Culex vectors (Diptera: Culi-
cidae) breeding in crab holes, tree holes, and artifi-
cial containers. J. Med. Entomol. 24:425-430.

Suarez, M. F., D. Ayala, M. J. Nelson and J. W. Reid.
1984. Hallazgo de Mesocyclops aspericornis (Daday)
(Copepoda: Cyclopidae) depredador de larvas de
Aedes aegypti en Anapoima—Colombia. Biomedica
4:74-76.

Janet W. Reid

Department of Invertebrate Zoology, NHB-163
National Museum of Natural History
Smithsonian Institution

Washington, DC 20560





