
Are the divergent migration destinations of Bogong 
moths Agrotis infusa (Noctuidae:Lepidoptera) 

related to genetic differentiation?  

Although few insect species are known to exhibit two-way 
migration, two patterns have been reported: 1) low 
haplotype diversity and no phylogeographic structuring; 
and 2) relatively high haplotype diversity and pronounced 
phylogeographic structuring. Still, to address the existence 
of geographical differentiation, it is necessary, as a first 
step, to place the species in respect to its congeners and 
to evaluate relat ionships within the genus by 
reconstructing their phylogenetic relationships.  
Hence, the present study aimed to determine if migration 
and migration routes and estivation site choice can be 
related to (phylo)genetic patterns. 
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•  The Bogong moth is an Australian icon and a pest on a wide 
variety of agricultural crops 

•  Every spring, adults may fly up to 1000 km to the Snowy 
Mountains to estivate in cool rock crevices and caves; only a few 
fly back to their breeding grounds during the autumn  

•  Low genetic distance at COI and Wingless genes evidenced no 
differentiation between estivation sites and no phylogeographic 
pattern 

•  A. infusa is more closely related to A. ipsilon, which also performs 
seasonal migrations, than to Agrotis spp. from the Pacific region 
(e.g. A. munda) suggesting a genetic basis for migration routes’ 
establishment. 
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Bogong Caves – n=10 (5♀+5♂) 
 

Mt. Gingera (1789 m) – MG 
S 35° 34’ 35.9”, E 148° 46’ 46.2” 

 

Mt. Morgan (1818 m) – MM 
S 35° 44’ 13.7”, E 148° 46’ 48.3” 

 
 

South Ramshead (1995 m) – SR 
S 36° 30’ 30.2”, E 148° 14’ 50.6” 

 

Mt Tingaringy (1340 m) – MT 
S 36° 59’ 51.5”, E 148° 40’ 35.1” 
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1st – HKY+G 
2nd – F81+I 
3rd – K80+I 

Majority rule consensus tree based on ML phylogenetic reconstructions performed in Garli 2.0 for the 
COI barcoding sequence of the 13 taxa considered in this study, using Agrotis carolina as outgroup. 
Bootstrap support values larger than 70 are displayed above branches. Branch lengths are 
proportional to the number of substitutions per site. Substitution models and partition schemes were 
estimated in PartitionFinder 1.0.1.    

Seven COI and 23 Wingless haplotypes were found by 
statistical parsimony using TCS 1.21; whereas one of the 
COI haplotypes was widely distributed and the remaining 
found in only one or two individuals, most of the Wingless 
haplotypes were unique. No pattern of haplotype 
differentiation associated to sample location was found. 
Overall genetic distance was low but higher in Wingless 
compared to COI (0.013 vs. 0.001, respectively); the 
highest distance between samples was found for Wingless 
between MT and SR, which are close to one another. Both 
distances were estimated in MEGA 5.0, based on K2P 
algorithm. 
 
A. infusa is more closely related to A. ipsilon, both 
appearing in a highly supported differentiated clade. 
Although most clades comprise species with similar 
distribution ranges, this is not the case for A. infusa and A. 
ipsilon; instead, they both perform seasonal migrations. 

Neighbor-Joining trees constructed for the 
barcoding region of COI (658bp, left) and a portion 
of the nuclear Wingless gene (473bp, below) in 
MEGA 5.0, based on K2P algorithm. Bootstrap 
support values larger than 50 are displayed above 
branches. Sequences were assembled and 
aligned in Geneious® Pro 6 and checked for 
homology with those deposited in GenBank.  


