










Mosquito Systematics Vol. 12(3) 1980 311 

The high genie similarity between the chromosomal races is unexpected in 
light of the genetic differences found to exist between the sibling species of 
the Anophezes gambiae complex (Miles, 1978; Mahon et al., 1976) and between 
ecotypic races of Aedes aegypt; (Scott and McClelland, 1975). These parallel 
a recent case we have described for the Neotropical species AnopheZes aq~sdis 

and its relative, An. erniEanus (Steiner et al., submitted). Table 5 shows that 
a genetic identity of more than 91% exists for this species pair. These can 
be related to an estimate greater than 0.65 for the Nearctic anopheline species, 
An. quadrimaeuZatus, An. waZkeri and An. atropos (Kitzmiller et al., 1978), an 
estimate that appears to be in line with species estimates for other Insecta. 
It leaves us with the interesting question of why these "sibling" species of 
Neotropical anophelines should show such apparently recent genetic divergence? 
Future studies in preparation and in planning will establish what the genetic 
identity estimates will be for Neotropical "non-sibling" species, and if other 
vector-nonvector species pairs have similar levels of genetic identity. 
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Table 1 Al leie frequencies at 23 enzyme 
nunez tovari. 

loci in two populations ot AnopheZes 

Locus Allele Suriname Venezuela Locus Allele Suriname Venezuela 

pgm 

Xdh-F 

Mdh-F 

Est-5 

Hk-F 

Hk-M 

Idh-F 

.98 .075 .079 

1.00 .661 .777 

1.02 .259 .144 

1.04 .005 .ooo 

N 199 184 

.99 .016 

1.00 .943 

1.01 .041 

N 157 

.076 

.867 

.058 

.97 .019 

1.00 .974 

1.03 .006 

N 78 

165 

.302 

.613 

.085 

.98 .982 

1.00 .ooo 

1.02 .018 

N 27 

53 

.ooo 

1.00 

.ooo 

.98 .ooo 

1.00 1.00 

N 65 

44 

.018 

.982 

28 

.98 .ooo .018 

1.00 1 .oo .982 

N 65 28 

1.00 .963 .931 

1.01 .020 .028 

1.03 .020 .042 

N 27 108 

6-pgdh 

a-gpdh 

Me 

Idh-S 

Est-3 

Est-4 

Lap-F 

Got-F 

.98 .008 

1.00 .992 

N 63 

.97 

1.00 

.ooo 

1.00 

90 N 172 

.99 

1.00 

N 

.ooo 

1.00 

21 

.004 

.996 

120 

.98 .ooo 

1 .oo 1.00 

1.02 .ooo 

N 89 

.022 

.903 

.074 

135 

.99 .409 .205 

1.00 .579 .785 

1.01 .012 .Oll 

N 126 137 

.98 .009 .ooo 
1 .oo .547 .585 

1.02 .444 .415 

N 106 130 

.98 

1.00 

1.02 

.150 

.850 

.ooo 

20 

.115 

.490 

,395 

N 

1 .oo 
N 

1.00 

77 

.ooo 
1.00 

55 

.038 

.962 

52 

1.00 

57 
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Table 1, cont'd. 

locus Allele Suriname 

Got-S 1.00 1.00 

N 93 

Pgi 1.00 1.00 

N 215 

Xdh-S 1.00 1.00 

N 7 

Aldox 1.00 UN 

Venezuela 

1.00 

27 

1.00 

196 

1.00 

83 

1.00 

N 15 

N = Number of individuals analyzed 

Locus 

Est-1 

Est-2 

Hk-S 

H-B-bdh 

Allele 

1.00 

N 

1.00 

N 

1.00 1.00 

N 62 

1.00 

N 

Suriname 

1.00 

51 

1.00 

20 

1.00 UN 

69 

315 

Venezuela 

1.00 

92 

1.00 

39 

1.00 

21 

UN = Unanalyzed 
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Table 2. Heterozygosity estimates for two populations of An. nunextovari. 

A locus is considered polymorphic if the allele frequency is 1% 

or greater, which reduces the possibility of the polymorphism 

being maintained by mutation pressure. 

No. of loci polymorphic 

Total no. of loci analyzed 

% loci heterozygous 

% heterozygotes in population sample 
1 

1 
Summed over all loci. 

‘ Suriname Venezuela 

8 11 

22 22 

36.4 50.0 

11.7 14.3 
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Table 3. Significant x2 values for between sample comparisons of two 
AnopheZes nunextovari pOpulationS. The degrees of freedom 
are listed in parentheses. All values are significant at 
the 0.1% level unless otherwise indicated. All other enzyme 
loci were not significantly different in genotype numbers. 

Locus 

Pgm 

Xdh-F 

Mdh-F 

Est-5 

Idh-F 

$/(df) 

19.34 

(6) * 

14.41 

(4) * 

36.04 

(5) 

71.00 

(2) * 

14.22 

(4) * 

Locus x2/(df) 

Idh-S 19.39 

(2) 

Est-3 23.83 

(4) 

Lap-F 20.67 

(4) 

cl-gpdh 7.15 

(1) * 

317 

jr.01 > P > .OOl 



318 

Table 4. Locus and average genetic identity values for 14 polymorphic 
and 7 monomorphic loci in two populations of chromosomally 
differentiated Anopheles nuneztovari,~ 

Locus 

Pgm 

Xdh-F 

Mdh-F 

Est-5 

Idh-F 

a-gpdh 

6-pgdh 

Genetic Identity Locus 

.982 Idh-S 

.997 Est-3 

.899 Lap-F 

0 Hk-F 

.999 Hk-M 

.999 Est-4 

.999 Me 

Average = .933 

1 
Monomorphic loci include Pgi, Xdh-S, Est-1, Est-2, Got-S, Got-F and 

ixed for the same allele in both populations. Hk-S, each f 

Genetic Identity 

.996 

.936 

.785 

.999 

.999 

,998 

.999 



-,‘I I- 

laole 5. 
n_..__.__L~.._ ____&,‘, 

Lomparative yer1f5:1~ identities at three recognized evolutionary levels in different genera 3 

of insects. 

Species group 

Drosophila willistoni 

Genetic Identity 

No. of Wi thi n Sibling Non-sibling 4 
9, 

Species Species Species Species Author(s) 

4 .97 .489-.623 .287-.489 Ayala and Tracey, 
1974 

Drosophila mesophragmatica 6 mm .626-.767 .259-.767 Yang et al., 1972a -- 

Drosophila bipectinuta 6 -_ .821-.922 .649-.911 Yang et al., 1972a -- 

Drosophila muZZeri 4 .99 .756-,884 .722-.749 Zouros, E., 1974 

Heliothis zea & H. virescens 2 _- -- .874 Sluss et al., 1978 -- 
< 

Dendroctonus ponderosae 1 .92-.99 _- Stock and Guenther, 0 
4 

1979 

Anopheles aquasalis 

AnopheZes nunextovari 

Anopheles quadrimacuZatus 

2 -- .91-'.94 
;3’ 

-- Steiner et al., - 
-- c3 

submitted - 

b 
2 .95 .93 z 

m m  This study 0 

3 -- VW .65 Kitzmiller et al., -- 
1978 

aCalculated using Rogers' (1972) coefficient of similarity. 

b 
Sibling species status is dependent upon the outcome of hybridization studies which remain to be done. 


