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The San Francisco Bay Area hosts the damselfly species with the most limited distribution of any western odonate - the endemic San Francisco forktail damselfly, Ischnura gemina (Garrison and Hafernik 1981).  Listed by the IUCN as an endangered species, Ischnura gemina populations suffer substantially from habitat loss, which may be compounded by frequent hybridization with the widespread Ischnura denticollis.  The two species differ morphologically and ecologically, though they overlap in a hybrid zone skirting the San Francisco Bay.  This study will examine gene introgression between these two species.


Previous analysis of morphological traits of I. gemina and I. denticollis in a Bay Area hybrid zone suggests introgression is occurring at the autosomal level, but in a relatively narrow geographic zone (Leong 1989).  Further research in our lab (Brewer 2001) examined introgression in this hybrid zone using 16S mitochondrial rDNA, revealing introgression of I. denticollis mtDNA into I. gemina populations over a broader geographic range than was expected by morphology.  Of the seven haplotypes found in our mtDNA analysis, four appeared to be of I. denticollis origin, and only one appeared to belong to I. gemina.  The small sample size of allopatric individuals of I. gemina makes this conclusion tentative. 


To resolve the disparity in the extent of introgression suggested by mtDNA versus morphological traits, I am analyzing introgression throughout the species' ranges in the Bay Area using a nuclear gene, while continuing to examine 16S rDNA haplotypes from an allopatric I. gemina region, for comparison with our earlier data.  To understand the nature of any hybrid zone, nuclear genes are crucial, and I plan to employ nuclear DNA analysis to samples from allopatric I. gemina and I. denticollis populations as well as from their sympatric localities.  I am using the elongation factor 1-alpha gene for nuclear DNA analysis, which has been successfully used for related species, including other ischnurans, in a recent study of phylogenetic relationships among Hawaiian damselflies (Jordan et al 2003).  For this current study, I expect to analyze at least 200 individuals from approximately 10 sites. 


Hybrid zones represent a dynamic frontier of evolutionary biology, often with direct conservation consequences.  Extinction through hybridization is a real threat to small populations of an endangered species, although rarely reported.  This study is vital not only to comprehending the nature of hybridization involving this rare damselfly species, but also through investigation of its seldom studied allopatric populations on federally protected lands, where effective management of Ischnura gemina can occur.
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