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tenebrosus and ziemanni A. Two inversions were scored

on arms 2L and 3R respectively of ziemanni B. Table 1
shows the frequencies found in the population. Although
the sample size is rather small, it was decided to test

these figures against the Hardy-Weinberg expectations.

Table 1. The numbers of 2La and 3Ra chromosome sequences

found in the A.ziemanni B population,.

2La 9 3Ra 5
+ +

2La/a 20 3Ra/a 22

2ra” 2 3Ra”* 3

Total 31 30

The Hardy-Weinberg law states that frequencies of two
alleles remain constant from generation to generation
in a Mendelian population under certain conditions i.e.
random mating, no selection and no immigration/emmigration
(Wilson et al, 1973, p776). The predictions of this law
allows one to derive gene frequencies from genotype
frequencies and vice versa., The formula is:

(p + q)2 i.e. p2 + 2pgq + q2 = 1
where p and q are the relative frequencies of the two
alleles being tested and hence 92 is the expected relative

frequency of the one homozygote, q2

the relative frequency
of the other and 2pg the relative frequency of the

heterozygotes all a. equilibrium.
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Using the information in table 1, let the sample frequency
of 2La = p and the sample frequency of 2La’ = g. The
relative frequency of p is 0.613 (9 + 10/31) and q is
0.337 (10 + 2/31). Using the above formula with these
gene frequencies, the genotype frequencies at equilibrium
should be as follows:

0.3758 + 0.4744 + 0.,1498 = 1
or at a population of 31

11.6 14.7 4.6

It can be seen that there is some discrepancy between
the observed number and the expected. The Chi-square test

2 . zgo-_:v_».z ) was

= 3.96. At one degree i fceedom, this

of significance of differences (X
carried out and X2

figure just falls into the significant rangae (.<0.05).

The same procedure was gone through for the inversion
JRa and a significant difference was noted (x2 = 6,70,
p<0.01). Either the sample is biased, or natural selection

is favouring the heterozygotes,

A.coustani A also has two floating inversions, one on
arm 2R and the other on arm 3R. Table 2 shows the

frequencies found in the populations.

inversion 2Ra shows significant deviation from the Hardy-

Weinberg equilibrium (X2

= 5,92, p<0.05) and again there
ls & relative excess of heterozygotes, Inversion 3Rc does

not deviate significantly from the expected frequencies
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L

The fixed inversion on the X chromosome is an easy

character for identifying the coustani sibling species.

The fact that there are apparently no floating inversions

* ziemanni A , makes it easy to distinguish it from
ziemanni B. No specimens of the latter species were
observed where both inversions 2La and 3Ra were homozygous
at the same time. There was always one heterozygote and

often boia inversions were heterozygous. The typical

loops formed by the heterozygote make an easy means of

identifying species B.

While fixed inversion differences between sympatric
populations is a definite indication of separate gene
pools and therefore separate species, when occurring
between allopatric samples, they could possibly be
geographic variations within a single species. It was
therefore decided to do cross-mating experiments with
the coustani and ziemanni sibling species becavse of the
lack of sympatry in their distribution. It may seem that
one family from ten coustani A x B matings is a high
success rate, but these figures do not include all the
females who died prior to mating because they would not

take a blood meal, and all the males which had to be

discarded when they would not copulate. Due to these
laboratory difficulties, only two successful matings
of the ziemanni A x B cross were obtained and both failed

to lay eggs.
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