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Relations between genetic, geographic and acoustic distances in five populations of 
speckled ground squirrels Spermophilus suslicus 
 
V.A. MATROSOVA1, L.E. SAVINETSKAYA2, O.N. SHEKAROVA2, S.V. 
PROYAVKA (PIVANOVA)3, M.Yu. RUSIN4, A.V. RASHEVSKA4, I.A. VOLODIN5, 
E.V. VOLODINA6 and A.V. TCHABOVSKY2 
1 Engelhardt Institute of Molecular Biology, RAS, Moscow, Russia; 
v.matrosova@gmail.com 
2 Severtsov Institute of Ecology and Evolution, RAS, Moscow, Russia 
3 Lipetsk State Pedagogical University, Lipetsk, Russia 
4 Schmalhausen Institute of Zoology, NASU, Kiev, Ukraine 
5 Lomonosov Moscow State University, Moscow, Russia 
6 Moscow Zoo, Moscow, Russia 
 
Integrative study of genomic and acoustic variation helps to understand the relationship 
between the phenotypic traits that are important for survival of individuals and their 
underlying genomes. We compared alarm call structures and genetic polymorphism of a 
mitochondrial control region of five geographically isolated populations of the speckled 
ground squirrel Spermophilus suslicus. Alarm calls were recorded from individually 
marked adult animals sitting singly in live-traps. We analyzed 733 alarm calls from 75 
individuals (15 ground squirrels per population, 5 to 10 calls per individual). We 
calculated acoustical distances between all populations based on Mahalanobis distances 
of discriminant functions using 10 acoustic variables of calls, averaged for each 
individual; their values varied from 0.99 to 7.32. Genetic distances between populations 
were calculated based on data of genetic polymorphism of the full-sized control region of 
mtDNA (999-1001 b.p.), obtained by sequencing of animals included into the acoustic 
analysis. Genetic distances ranged from 0% to 0.9% within populations and from 0.5% 
to 4.7% between populations. Ground squirrels from the Eastern part of the species 
distribution area displayed considerably lower genetic diversity compared to the Western 
populations of this species. Geographical distance between populations varied from 12 to 
1274 km. Comparison of acoustic, genetic and geographic distances showed a significant 
positive correlation between genetic and geographical distances among populations 
(r=0.85, p<0.005). The acoustical distances were neither correlated with genetic (r=0.28, 
p=0.44) nor with the geographical distances (r=0.52, p=0.12). This study should be 
expanded, with adding more populations and by applying more variable genomic 
markers. 
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