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Concrusion. We think it is of interest to re-
port the results of experiments on the parasitism
of C. nubeculosus on engorged Cuiicidae. This
represents a new record. C. rubecuiosus is indeed
able to attack mosquitoes. This phenomennn has
not been observed in the field, but can be ob-
tained without artifice in the laboratory. The
Culicoides take blood previously ingested by their
victims, but they seem not to attack non-engorged
Aedes.  These blood meals give rise to normal
ovarian development. Indirect acquisition of ver-
tebrate blood meals by Culicoides could play a
a role in the transmission of pathogenic agents.
But this is a question still practically unexplored.
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Chromosomal polymorphism has not been de-
tected in natural populations of Anopheles al-
bimanus (Keppler, et al. 1973) although other
species belonging to the same subgenus (Nyssor-
kynckus) have moderate to high amounts of
naturally occurring inversion polymorphism. Na-
tural populations of A. darlingi, A. albitarsis, A.
argyritarsis, among others, are quite rich in in-
versions (Kreutzer ef al. 1972; Kreutzer, Kitz-
miller, and Rabbani, in preparation).

Inversions in dnopheles albimanus may be pro-
produced with ease by the use of X-rays and
therefore albimanus is not inherently refractory
to the production of such aberrations. The pur-
pose of this paper is to describe some inversions
that we have been able to produce and to main-
tain in our laboratory.

The stock colony used was originally collected
in Panama and has been maintained since 1970.

IInsects Affecting Man Research Laboratory,
U.S.D.A., Box 14565, Gainesville, Florida 32604.

2 Florida Medical Entomology Laboratory, Box
520, Vero Beach, Florida 32960.

Males 1 to 4 days old were X-irradiated with
4,000 R at the rate of 200 R per minute and
mated to virgin fernales of the same age. After
mass-mating with their sibs the F; females were -
blood-fed on guinea pigs and isolated in shell
vials for oviposition. Indvidual F: families were
reared separately. Rearing of the larvae, main-
tenance of the adults and screening for inversions
by the use of salivary gland chromosomes fol-
lowed the methods reported previously (Rabbani
and Kitzmiller, 1972).

Both pericentric and paracentric inversions were
isolated. Table 1 lists the inversions obtained,
some of which are being maintained. The num-
ers indicating break-points appear on the salivary
gland chromosome map prepared by Keppler ez
al. (1973), which has been taken as the stan-
dard for the banding sequence. Figure 1 shows
some of the inversions described in Table 1.

Inversions, long paracentric ones in particular,
are interesting for cytogenetic investigations be-
cause of their importance as cross-over SUpPpPressors.
Inversions have already been used in linkage
group-chromosome correlation and crossing-over
suppression studies in mosquitoes (Baker ez al.
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Salivary gland. chromosomes of some inversion heterozygotes. Solid lines at the bottom left

of a through f represent 25 microns.

a. In(2)1
b. In(2)s
c. In(2)6

d. In(2)12, C=centromere

e. In(3)10

f. In(3)2,In(3)3,; double heterozygote

1971; Bhalla, 1970, 1971, 1973). Inversions are
also considered one of the important mechanisms
of variability and plasticity in a population.
Salivary gland chromosome banding pattern dif-
ferences between related species can sometimes be
cxplained by a series of overlapping inversions.
Speciation within the “maculipennis complex”
could have-occurred by such events (Kitzmiller
et al. 1967). Similar findings were encountered
in the species of the subgenus Cellia (Narang
et al. 1973) and subgenus Nyssorhynchus (Kreut-
zer et al. 1972; Kreutzer, Kitzmiller, and Rab-
bani, in preparation). Although several closely
related species are polymorphic, the fact that not
a single inversion has been recorded from natural
populations of A. albiraanus is interesting, espe-
cially since it is quite easy to produce chromo-
somal inversions in the laboratory.
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TaBLE 1. Inversions in Anopheles albimanus.
Break-points Explanations/comments

In(X)r 1B, 4A/B paracentric

In(z2)r 8A, 13B paracentric, see Fig. 12

In(2)=2 6A, 25A pericentric

In(2)3 12A, 21A/22B pericentric

In(2)4 18A, 23A paracentric :

In(2)5 17B, 25B paracentric, see Fig.'1b

In(2)6 22B to 24B inserted on 2R at 7B inter-arm insertion, see Flg 1c

In(2)7 10C, 24A pericentric -

In(2)8 4B, 15A paracentric

In(z)g 18A, 24C paracentric -

In(z)10 114, 25B pericentric

In(z2)11 9B, 10C paracentric .’

In(2)12 9B, 25A pericentric, see Fig. 1d

In(2)r13 9B, 14A paracentric, induced in the
translocation stock T(Y;2R)1

In(3)r 26B, 44B pencentnc

In(3)=2 38C, 44B paracentric

In(3)3 40A, 42B/C paracentric, isolated with
In(3)2, see Fig. 1f

In(3)4 26B, 29A paracentric

In(3)s 294, 45B pericentric, isolated with In(3)4

In(3)6 26A, 45A pericentric

In(3)7 40C, 42A paracentric

In(3)8 41B, 44B paracentzic

In(3)9 32C, 38B pericentric

In(3)r10 264, 33A paracentric, see Fig. 1e

Bhalla, S. C. 1971. A crossover suppressor- Wright and Pal (Editors). Elsevier Publishing

enhancer system in the mosquito Aedes aegypti.
Can. J. Genet. Cytol. 13i561—577.

Bhalla, S. C. 1973. Sex-linked crossover sup-
pressors in the mosquito Aedes acgypzi. Mosq.
News 33:12—15.

Keppler, W. J., ]. B. Kitzmiller and M. G. Rab-
bani. 1973. The salivary gland chromosomes
of dnopheles albimanys. Mosq. News 33:42—49.

Kitzmiller, J. B., G. Frizzi and R. H. Bakey.
1967. Evolution and speciation within the
maculipennis complex of the genus Anopheles.
In: Genetics of Insect Vectors of Disease.

Company, Amsterdam. Chapter 5, 151-210.

Kreutzer, R. D., J. B. Kitzmiller and E. Ferreira.
1972. Inversion polymorphism in the salivary
gland chromosomes of Anopheles darlingi Root.
Mosq. News 32:555-565.

Narang, N., S. Narang, J. B. Kitzmiller, G. P.
Sharma and O. P. Sharma. 1973. Evolutionary
changes in the banding patterns of salivary
gland chromosomes in the genus Anopkheles,
subgenus Celliaz. J. Med. Ent. 10:13-22.

Rabbani, M. G. and J. B. Kitzmiller. 1972.
Chromosomal translocations in Anopheles albi-
mannus Wiedemann. Mosq. News 32:421-432.



