
 No loci were consistently out of HWE, 

suggesting that none of the markers used are 

under selection.  The non-reservoir sites were 

not significantly genetically different, and had 

a region-wide FST of 0, indicating complete 

mixing of populations.  In contrast, the sites 

connected by the Pepacton were significantly 

differentiated, and region-wide FST was 0.255, 

suggesting genetic isolation.  Patterns in 

pairwise FST showed that isolation only 

occurred across the reservoir (Fig. 3). 

 The genetic data provide clear evidence 

that the populations on the reservoir are more 

genetically isolated and that individuals aren’t 

able to move between populations, blocking 

gene flow.  Similarly spaced populations off 

the reservoir, however, did not exhibit the 

same problem, suggesting that distance 

alone is not the problem. 

 Future dam project planning, and 

decomissioning projects need to take into 

consideration the impacts on both the 

organisms directly affected by the dam, as 

well as those that will lose connectivity of 

habitats. 
 

Reservoirs as population isolation mechanisms 
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 Samples of eleven larvae were collected from each of six tributaries of 

the Delaware River: three that flowed into the Pepacton Reservoir (Terry 

Clove, Lower Tremper Kill, and Beech Hill), and three that flowed directly 

into the Delaware River, downstream of the reservoir (Trout Brook, Doe 

Brook, and Campbell Brook), attempting to keep intra-site distances similar 

(Fig. 3).  After DNA extraction, two microsatellite loci were amplified for 

each individual as per Stevenson and Heilveil (2014) and alleles were 

scored by automated fragment analysis. Arlequin (ver. 3.5.1.3, Excoffier 

2005) was used to determine allelic richness, tests of Hardy-Weinberg 

Equilibrium, exact tests of differentiation, and to calculate FST, a measure of 

gene flow between populations. 
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 In 1950, as part of a larger plan to 

secure fresh water for New York City, the 

east branch of the Delaware River was 

dammed, creating the Pepacton 

Reservoir (and flooding the towns of 

Arena, Shavertown, Union Grove, and 

Pepacton; Fig. 1) (Jacobson 1994).  In 

addition to displacing humans, dams and 

reservoirs have been shown to have 

negative impacts on aquatic organisms, 

from both physical changes induced by 

dams, and through isolation mechanisms 

(e.g. Yamamoto et al. 2004).  Little work, 

however, has examined broader impacts 

throughout the watershed. 

 Nigronia serricornis (Say), the saw-

combed fishfly, is an indicator species of 

high-quality waters in eastern North 

America (Fig. 2).  Obligate stream-

dwelling larvae rely on streamflow for 

constant oxygenation.  The adults, which 

live for only a week or so, do not appear 

to disperse far, limiting riparian 

dispersal.  This suite of life history traits 

leaves N. serricornis susceptible to 

isolation by reservoir creation, like that 

resulting in the Pepacton. 

 Using microsatellite markers 

recently developed on the SUNY Oneonta 

campus, we examined gene flow between 

and genetic differentiation in populations 

of N. serricornis along the east branch of 

the Delaware River, both adjacent to and 

unaffected by the Pepacton Reservoir. 
 

RESULTS AND CONCLUSIONS 

 Anthropogenic habitat change is often enacted without taking into consideration the effects on other species. High density human populations require large 

amounts of water, often exceeding local resources. The Pepacton Reservoir was created in Downsville, NY, Delaware County, by damming the east branch of the 

Delaware River in 1950. The reservoir contributes more than 25% of the total daily water flow into New York City, but the placement of the dam required the destruction 

of 4 human communities: Arena, Shavertown, Union Grove, and Pepacton. In addition to the nearly 1,000 displaced humans, other species may have been impacted as 

well. Aquatic organisms, who rely on stream connectivity for dispersal, may have been isolated, with gene flow (the transmission of alleles between populations) cut off. 

We surveyed two sets of populations of Nigronia serricornis (Say), the saw-combed fishfly, one encompassing the Pepacton Reservoir and one unimpacted by a 

reservoir, to examine the relative rates of gene flow. Results from two microsatellite loci show that populations connected via the reservoir were significantly isolated 

from each other and in fact have started to diverge genetically, while those populations that were not separated by a reservoir were genetically indistinguishable. 

Excoffier L, Guillaume L, Schneider S  (2005).  Arlequin(version 3.0): An 

integrated  software package for population genetics data analysis.  

Evolutionary Bioinformatics Onine 1: 47-50.  

Jacobson AH (1994).  Beneath Pepacton Waters.  A. H. Jacobson, Andes, NY. 

Real KM, Schmidt DJ, Hughes JM (2009).  Mogurnda adspersa microsatellite 

markers: multiplexing and multi-tailed primer tagging.  Conservation 

Genetics Resources 1: 411-414. 

Stevenson RM, Heilveil JS (2014). Characterization of eight polymorphic 

microsatellite markers for the saw-combed fishfly, Nigronia serricornis (Say) 

(Megaloptera: Corydalidae). Conservation Genetics Resources 5:1111-1112. 

Yamamoto S, Maekawa K, Tamate T, Koizumi I, Hasegawa H, Kubota H (2006).  

Genetic evaluation of translocation in artificially isolated populations of 

white-spotted charr (Salvelinus leucomaenis). Fisheries Research 78:352–

358. 

© Amy Hornburg Heilveil 

Fig. 3: Geographic distance (river distance 

in parentheses) in Km between sites outside 

triangle, pairwise FST inside triangle. FST > 

0.2 indicates that populations are isolated. 

Fig. 1: Sign marking the displacement 

of human communities, to secure 

drinking water for NYC. 


