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Medical entomology and mosquito taxonomy are not mutually exclusive
disciplines. There are substantial areas of both which have little rele-
vance to one another, but there is also a significant interface between the
two which results in a dependency of medical entomologists upon mosquito
taxonomists for help in the solution of problems concerning mosquito-borne
diseases and their control. In this regard, 3 situations come to mind:

1. Studies involving mosquito vectors which are either undescribed
or inadequately described. This may apply to some or all of the life cycle
stages.

2. Studies involving groups of sibling or incipient mosquito species
which are morphologically similar, if not indistinguishable, and which differ
significantly in behavior, physiology, or vector competence.

3. Studies involving mosquito populations which differ morphologically
from other populations of the same species, but where such morphological
differences may or may not be correlated with differences in behavior, phy-
siology, or vector competence.

Medical entomologists commonly refer to taxonomic literature for infor-
mation on geographic distribution, ecological observations, and phylogenetic
affinities. Most taxonomic problems facing a medical entomologist, however,
concern attempts to match a sample of a population of insects to a published
description, and knowing whether all such samples which do match are con-
specific with the species described, and if samples which do not are contra-
specific.

The number of undescribed or poorly described mosquito species world-
wide is undoubtedly considerable. The taxonomic literature of the past de-
cade shows no evidence that the rate of new species descriptions is slowing,
and the trend should continue as comprehensive reviews of mosquito faunae
are completed.

Most studies of species complexes and of polytypic species in the
Culicidae have been in the genus 4nopheles and in the subgenus Stegomyia
of Aedes. McClelland (1967) points out that many more examples of polytypy
and sibling species would be discovered if more genetical information were
available. Until recently, however, little such information was available
except for the Anopheles maculipennis, A. gambiae, and Aedes scutellaris
species groups.
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Recently, Bryan (1973a, b, c) published a comprehensive study of the
Anopheles punctulatus complex of the Australo-Papuan Region, and included
data on the morphology, hybridization, and mating behavior of Fi hybrids
of member species. This complex includes the malaria vectors 4. punctulatus,
A. koliensis, and A. farauti. Bryan concludes that populations previously
identified as 4. farauti comprise 2 species, and that both are malaria vec—
tors.

An enormous body of information is now available on the species com-
prising the Anopheles gambiae complex. In the decade since Davidson (1964)
reported that the complex consisted of 5 distinct, but morphologically sim-
ilar species, intensive studies have been carried out on the genetics, be-
havior, physiology, ecology, distribution, morphology, and vector competence
of the various forms. The species are separable on the basis of cross mat-
ing with known laboratory colonies and by direct observation of polytene
chromosomes. Recently, a sixth species has been discovered in the complex
and tentatively designated species D. (Davidson and White 1972; White, 1973).
Of particular epidemiological interest have been the studies showing diff-
erences among species in sporozoite infection rates (Davidson, et al., 1967),
insecticide susceptibility (Haridi, 1972) and host preference (White et al.,
1972).

There are other species groups of anophelines awaiting study which con-
tain primary malaria vectors. In Southeast Asia, the entire subgenus Cellia,
containing the Anopheles minimus and A. leucosphyrus species groups, is of
particular medical importance and is in need of a thorough review. In Afri-
ca, there are species groups in addition to Anopheles gambiae which contain
malaria vectors and are in need of clarification (Gillies and deMeillon,
1968).

In the Neotropical region, variation in behavior and morphology among
populations of Anopheles albimanus is well known. Although genetically con-
trolled morphological variation has been documented (Rozeboom, 1963), evi-
dence of the existence of a complex of sibling species is lacking. Keppler
and Kitzmiller (1969) found reciprocal fertility among samples of 5 popula-
tions of this species from Costa Rica, Guatemala, Nicaragua, Mexico, and a
colonized strain from John Hopkins University. Furthermore, Keppler et al.
(1973) found no individuals heterozygous for an inversion among 1000 slides
of salivary gland chromosomes from these 5 strains.

The subgenus Stegomyia is in medical importance second only to the
genus Anopheles. Because of its importance in the transmission of dengue,
yellow fever and other virus diseases, and filariasis, it has been studied
extensively. The Aedes scutellaris group has received comprehensive reviews
for the South Pacific fauna (Belkin, 1962) and Southeast Asian fauna (Huang,
1972).

The African fauna of Stegomyia has not had a modern, thorough taxonomic
treatment. In West Africa, the known fauna consists of only 11 described
species. Biological and distributional data are relatively abundant for
these species (Mattingly, 1952). 1In South and East Africa, however, over
30 known species occur, and little is known of many of these (Mattingly,
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1953). No less than 9 African species of Stegomyia have been associated
with yellow fever transmission to one degree or another (Muspratt, 1956).

Although differences in thoracic scaling patterns among African Stego-
myia appear very distinctive and constant, many of the species are very
closely related to one another. Laboratory hybridization studies have
emphasized these affinities (McClelland, 1961, 1967; McClelland and Mamet,
1962; Hartberg, 1972; Hartberg and Craig, 1973). Two species described from
morphologically distinct adults, Adedes (S.) vinsoni and A. (S.) mascarensis
have been synonomyzed based on subsequent genetical studies. Hartberg and
Craig (1970) suggest specific status for A. mascarensis, however, based on
hybrid breakdown of aegypti x mascarensis crosses.

This entire subgenus certainly needs taxonomic treatment, although many
of the affinities within the subgenus will be determined only by additional
genetical studies (Mattingly, 1952).

In certain respects, the study of mosquito-borne disease transmission
and mosquito control may be considered, along with mosquito taxonomy, a
subfield of mosquito biosystematics. Modern taxonomists realize that studies
of morphological variation are often inadequate to describe and delimit
biological species. Most factors controlling vector status are also under
genetic control. Susceptibility of a mosquito population to infection by a
vertebrate pathogen may be, in fact, under the control of a single gene.
This has been demonstrated for filariasis (McDonald, 1962) and malaria (Ward,
1963; Kilama and Craig, 1969). Genetic polymorphism may also exist for be-
havioral characteristics having epidemiological significance, such as host
preference (Gillies, 1964).

Understanding of a given mosquito-borne disease situation necessary
for its effective control is dependent upon a thorough understanding of
the taxonomy of the vectors, which is dependent upon a thorough understand-
ing of the genetics of the vector populations. It is not advantageous to
use these approaches independently. This is the crux of the gradual accept-
ance of the term biosystematics. Thus mosquito taxonomy and the study of
mosquito-borne disease are closely-linked endeavors and must always remain
so.

Literature Cited

Belkin, J. N. 1962. The Mosquitoes of the South Pacific (Diptera, Culicidae).
Berkeley: U. Calif. Press.

Bryan, J. H. 1973a. Studies on the Anopheles punctulatus complex. I.
Identification by proboscis morphological criteria and crossmating
experiments. Trans. R. Soc. Trop. Med. Hyg. 67: 64-69.

Bryan, J. H. 1973b. Studies on the Anopheles punctulatus complex. II.
Hybridization of the member species. Ibid. 67: 70-84.



128

Bryan, J. H. 1973c. Studies on the Anopheles punctulatus complex. IIT.
Mating behaviour of the F; hybrid adults from crosses between Anophe-
les farauti No. 1 and Anopheles farauti No. 2. Ibid. 67: 85-91.

Davidson, G. 1964. Anopheles gambiae, a complex of species. Bull. Wld.
Hlth. Org. 31: 625-634.

Davidson, G., Patterson, H. E., Coluzzi, M., Mason, G. F. and D. W. Micks.
1967. The Anopheles gambiae complex. In Wright, J. W. and R. Pal
(ed.), Genetics of Insect Vectors of Disease. Amsterdam: Elsevier
Publ. Co., pp. 211-250.

Davidson, G. and G. B. White. 1972. The crossing characteristics of a
new, sixth species of the Anopheles gambiae complex. Trans. R. Soc.
Trop. Med. Hyg. 66: 531-532.

Gillies, M. T. 1964. Selection for host preference in Anopheles gambiae.
Nature (Lond.) 203: 852-854.

Gillies, M. T. and B. de Meillon. 1968. The Anophelinae of Africa South
of the Sahara (Ethiopian Zoogeographical region). Publ. S. Afr. Inst.
Med. Res. No. 54, 343 pp.

Haridi, A. M. 1972. Inheritance of DDT resistance in Species A and B of
the Anopheles gambiae complex. Bull. Wld. Hlth. Org. 47: 619-626.

- Hartberg, W. K. 1972. Hybridization between Adedes simpsoni and Aedes
woodi with observations on the genetic basis of morphological differ-
ences. Bull. Wld. Hlth. Org. 46: 345-352.

Hartberg, W. K. and G. B. Craig, Jr., 1970. Reproductive isolation in
Stegomyia mosquitoes. II. Hybrid breakdown between Aedes aegypti
and A. mascarensis. Evolution 24: 652-703.

Hartberg, W. K. and G. B. Craig, Jr., 1973. Gene controlled morphological
differences in male genitalia of Adedes aegypti and Aedes mascarensis
(Diptera: Culicidae). Mosq. News 33: 206-214.

Huang, Y. M. 1972. Contributions to the mosquito fauna of Southeast Asia.
XIV. The Subgenus Stegomyia of Aedes in Southeast Asia. I. The
scutellaris group of species. Contr. Amer. Entomol. Inst. 9: 1-69.

Keppler, W. J., Jr. and J. B. Kitzmiller. 1969. Reciprocal fertility
among five populations of Anopheles albimanus. Genetics 61: S31.

Keppler, W. J., Jr., Kitzmiller, J. B. and M. G. Rabbani. 1973. The
salivary gland chromosomes of Anopheles albimanus. Mosq. News 33:
42-49,

Kilama, W. L. and G. B. Craig, Jr. 1969. Monofactorial inheritance of
susceptibility to Plasmodium gallinacewnm in Aedes aegypti. Ann.
Trop. Med. Parasit. 63: 419-432,



Mosquito Systematics Vol. 6(2) June 1974 129

McClelland, G. A. H. 1961. Experimental hybridization of Aedes (Stegomyia)
aegypti (L.) with 4. (S.) simpsoni (Theobald). Nature (Lond.) 190:
369-370.

McClelland, G. A. H. 1967. Speciation and evolution in Aedes. In Wright,
J. W. and R. Pal (ed.). Genetics of Insect Vectors of Disease. Am-
sterdam: Elsevier Publ. Co., pp. 277-311.

McClelland, G. A. H. and R. Mamet. 1962. Adedes aegypti (L.) and Aedes
mascarensts MacGregor in Mauritius: a case of gene survival following
species eradication? Nature (Lond.) 195: 965.

Macdonald, W. W. 1962. The genetic basis of susceptibility of infection
with semi-periodic Brugia malayi in Aedes aegypti. Ann. Trop. Med.
Parasit. 56: 373-382.

Mattingly, P. F. 1952. The sub-genus Stegomyia (Diptera: Culicidae) in the
Ethiopian Region. I. A preliminary study of the distribution of spe-
cies occurring in the West African sub-region with notes on taxonomy
and bionomics. Bull. Brit. Mus. (Nat. Hist.), Entomol. 2: 255-304.

Mattingly, P. F. 1953. The sub-genus Stegomyia (Diptera: Culicidae) in the
Ethiopian Region. II. Distribution of species confined to the East and
South African sub-region. Bull. Brit. Mus. (Nat. Hist.), Entomol. 3:
1-65.

Muspratt, J. 1956. The Stegomyia mosquitoes of South Africa and some
neighboring territories. Including chapters on the mosquito-borne
virus diseases of the Ethiopian zoogeographical region of Africa. Mem.
Entomol. Soc. S. Afr. 4: 1-138.

Rozeboom, L. E. 1963. Mutant forms of Anopheles albimanus Wiedemann.
Proc. Entomol. Soc. Wash. 65: 110-114.

Ward, R. A. 1963. Genetic aspects of the susceptibility of mosquitoes
to malarial infection. Exper. Parasit. 13: 328-341.

White, G. B. 1973. Comparative studies on sibling species of the Anophe-
les gambiae Giles complex (Dipt., Culicidae). III. The distribution,
ecology, behaviour, and vectorial importance of species D in Bwamba
County, Uganda, with an analysis of biological, ecological, morpho-
logical, and cytogenetical relationships of Ugandan species D. Bull.
Entomol. Res. 63: 65-97.

White, G. B., Magayuka, S. A. and P. F. L. Boreham. 1972. Comparative
studies on sibling species of the Anopheles gambiae complex (Dipt.,
Culicidae): Bionomics and vectorial activity of species A and species
B at Segera, Tanzania. Bull. Entomol. Res. 62: 295-317.



