Analysis of gene exchange and phylogenetic relationships among Bay Area damselfly species

Vicki Moore, principal investigator

August 29, 2002

Application for collecting permit at the Point Reyes National Seashore


Ischnura gemina, the San Francisco forktail damselfly, is a species endemic to the Bay Area, whose populations suffer from loss of habitat due mostly to human influence, such as draining and altering wetlands. Additionally, I. gemina hybridizes easily with another local damselfly, I. denticollis, which is an abundant species found throughout the western United States.  I. gemina and I. denticollis are morphometrically extremely similar, with substantial geographic hybrid zones, which become increasingly significant habitats for I. gemina in particular.  The two species hybridize fairly easily in sympatric regions, and this has the potential to become a homogenizing factor for these species in the Bay Area.  Other Ischnura species that intermittently exist sympatrically with I. gemina include I. cervula and I. pervarva.  Hybrids between I. gemina and either I. cervula or I. perparva have not been recorded.  A primary region where I. gemina appears to exist independently of I. denticollis, and therefore experiences little or no gene introgression with I. denticollis, is the Point Reyes National Seashore (PRNS) and its surrounding environs. 


I hope to enhance current understanding of gene introgression between I. gemina and I. denticollis (and others as relevant), and the greater phylogenetic relationships among these four Ischnura species: I. gemina, I. denticollis, I. cervula, and I. perparva. First of all, I would like to test or reinforce a recent result by University of Texas (Arlington) researchers that has indicated I. gemina and I. cervula are sister taxa.  These molecular data are at odds with existing morphometric data suggesting that I. gemina and I. denticollis are most closely related.  My analysis would include different molecular markers than those which have been employed by these previous researchers. 


The other priority of my research is to measure gene exchange between, in particular, I. gemina and I. denticollis, as these are the species known to hybridize.  This aspect of my research builds upon the masters thesis of Michelle Brewer Rozman (SFSU 2001 graduate), who studied gene flow between I. gemina and I. denticollis throughout the Bay Area, but with only a few samples taken from north of the Golden Gate Bridge, and none within the PRNS.  My efforts would increase information about I. gemina populations in the PRNS (considered allopatric for I. gemina), and would also measure gene flow on a different scale than was previously examined.  I would use the same mtDNA genetic marker as used before (from the 16S rRNA gene), for comparison, but also another mtDNA marker (cytochrome b), which evolves more quickly and provides evidence of gene introgression on a finer scale.  The inclusion of Point Reyes I. gemina populations in this research would be instrumental in providing genetic material that is not influenced by that of I. denticollis, and to therefore allow an accurate assessment of gene introgression between these two species.  

The restricted distribution of Ischnura gemina makes it a conservation concern.  Although it has been removed from candidacy for threatened status, many of its habitats are still threatened by urbanization and other human activities.  It is widely known that habitat destruction is highly detrimental to an endemic species, but there is still much to learn regarding how hybridization with other related species may threaten the genetic integrity of this species.  My research will shed light on the effects of hybridization on the genetic composition of I. gemina. It will also provide additional information about the distribution of this endemic species in the PRNS.
