
  Overall, genetic diversity was 1.5 times 

greater in the forested sites (Table 1) and 

genetic isolation was far less than in the 

urbanized sites (Table 2).  Pairwise FST ranged 

from -0.098 (0) – 0.258 in forested populations 

and from -0.066 (0) – 0.593 in urban populations.  

Both regions had two populations that were 

directly connected by river, and while there was 

no significant difference between the 

hydrologically connected populations in the 

forested region, the urbanized populations were 

significantly different (Exact test p = 0.01).  

While the impact on gene flow was clear,  the 

Hudson River may be responsible for the 

differences in allelic richness. 
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 Bioassessment data from the NYS DEC and field visitations were used to 

find four populations in an urbanized region and four populations in a 

forested region at roughly the same geographical distance apart (<12 km; Fig 

2).  Fifteen N. serricornis larvae were collected from each of the eight 

populations and were returned to SUNY College at Oneonta for DNA 

extraction.  A portion of the mitochondrial gene Cytochrome Oxidase I (COI) 

was amplified and sequenced using the primers of Folmer, et al. (1994).  DNA 

sequences were aligned by hand and were compared to those recovered by 

Heilveil and Berlocher (2006) to determine the evolutionary relationships 

between haplotypes.  Exact tests of differentiation and FST were calculated in 

Arlequin (Excoffier, et al. 2005).  
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Fig. 2:  Sampling sites in urbanized (peach background) and forested (green background) regions.  
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 Anthropogenic habitat alteration, such 

as urbanization and agricultural expansion, 

has been shown to directly alter the genetic 

structure of populations (Noël et al. 2007), 

leading to isolation and a host of potentially 

detrimental processes (e.g. inbreeding, 

genetic bottlenecks) (Hitchings and Beebee 

1997). Introduced barriers can isolate 

populations (e.g. dams, Yamamoto et al. 

2004), and can even cause environmentally 

sensitive species to be extirpated (made 

locally extinct). Extirpated populations are 

clearly unable to exchange genetic 

information with other populations; 

however, it is not clear what impact, if any, 

is felt by populations residing near the 

altered habitats. Using populations of N. 

serricornis, an indicator species of high 

water-quality, this study compared the 

degree of gene flow between populations in 

urbanized and un-urbanized regions to 

assess the relative impact of urbanization.  

  The reduced levels of gene flow in the 

urbanized region suggests that populations are 

being impacted in the long-term and that other 

poorly dispersing organisms may be at risk of 

genetic isolation.  The high degree of isolation 

between connected urban populations suggests 

that indirect anthropogenic impacts may be 

stronger than previously hypothesized.   The 

role of the Hudson River in these findings 

remains enigmatic and additional regions are 

currently being sampled to replicate the full 

study on both sides of the Hudson.  By 

elucidating the impact of urbanization on the 

gene flow patterns of remaining populations, we 

can better inform urban planning efforts to 

minimize damage on natural populations and 

more accurately plan successful restoration 

efforts. 

 

RESULTS 

Table 1: Comparison of the average 

number of unique haplotypes per site, 

between the two regions. 

Photo courtesy of Blake Newton, Univ. Kentucky 

5 Kilometers 

Overall FST 

Forested 0.059 

Urbanized 0.381 

Average Allelic Richness 

Forested 4.0 

Urbanized 2.5 

Table 2: Comparison of the degree of 

isolation between populations for each 

region. FST ranges between 0 – 1; 

however, values over 0.6 are rare in 

nature. 

 While human-induced modifications to 

the landscape have been shown to directly 

affect natural populations, little has been 

done to evaluate whether the population 

genetics of adjacent populations are 

indirectly impacted. Nigronia serricornis 

(Say) (Fig 1) is a commonly encountered 

aquatic insect in relatively pristine New 

York rivers.  Previous work has shown the 

species to be at risk of isolation due to 

limited dispersal. Gene flow among four 

populations in each of two regions, 

urbanized and forested, was estimated 

using DNA data from the mitochondrial 

gene Cytochrome Oxidase I (COI).  Gene 

flow, the interaction between populations, 

was an order of magnitude lower in the 

urbanized populations. Interestingly, the 

lowest amount of gene flow was found 

between populations that were directly 

connected, exactly the opposite of what 

theory would predict. This may indicate that 

the impact of urbanization may be even 

stronger than suspected. 
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