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Fig. 1 Adult Nigronia serricornis

Fig. 3: COI haplotype map for N. serricornis (from Heilveil

and Berlocher 2006). Coastal Clade in cyan, Pennsylvania

clade in orange, unsampled, predicted, haplotypes

represented by small black circles.

Fig. 4: Distribution of clades in sampled NY populations.

Periwinkle line indicates approximate maximum southern extent

of the Wisconsinan Glaciation (modified from Fulton 1989). The

area within the dashed lines is the zone of secondary contact

between the Costal and Pennsylvania clades. RH = Red House,

AV = Avoca, UN = Unadilla

MATERIALS AND METHODS

From each site, up to 20 immature insects were collected 

onto dry ice and stored at -80oC until DNA was extracted 

using a Qiagen DNeasy Tissue kitTM.  A portion of the 

mitochondrial gene Cytochrome Oxidase I (COI), was 

amplified using the primers of Folmer (1994) and the 

thermal cycle protocol of Heilveil and Berlocher (2006).

Successful amplicons were purified and sequenced on 

the SUCO Biology department’s Beckman Coulter 

CEQ8000 automated DNA sequencer.  DNA sequence 

data were manually edited and aligned, and the resulting 

haplotypes were compared to those of Heilveil and 

Berlocher 2006.  Where new haplotypes were discovered, 

an explicit parsimony network was constructed in TCS 

(version 1.18, Clement et al. 2000) to determine how the 

new sequences fit into the extant phylogeny.  The 

haplotype frequencies for each clade were then plotted 

in each sampled population to determine the maximum 

westward expansion of individuals from the Costal 

Clade. 
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RESULTS

The commingling of evolutionarily distinct populations 

has important consequences for both genetic structure 

and population stability.  Using DNA sequence data from 

the mitochondrial gene Cytochrome Oxidase I, the New 

York portion of the zone of secondary contact between the 

Pennsylvania and Costal clades of Nigronia serricornis

(Class Insecta, Order Megaloptera) was mapped.  While 

the Pennsylvania Clade is found throughout the state, the 

western maximum of the Coastal clade appears to be 

between Tomkins and Steuben counties.  This means that 

populations east of Tomkins County can be expected to 

have higher levels of genetic diversity and be of more use 

for studies of contemporary impacts on this important 

indicator species. 

Eighteen thousand years ago, the majority of NY was 

under miles of glacial ice; making all contemporary 

species found in the state the result of subsequent 

migrations northward.  These migrations set the 

underlying patterns of genetic diversity and greatly 

influence our understanding of contemporary impacts on 

natural populations. To facilitate studies of contemporary 

effects on populations, historical gene flow patterns must 

first be elucidated.

Nigronia serricornis is an indicator species of high water 

quality and an important member of trout stream food 

webs. Previous work (Heilveil and Berlocher 2006) found 

that New York populations represented two migrations, 

one from a glacial refugium in Pennsylvania (the 

Pennsylvania Clade) and one that moved northwards 

along the coast (the Coastal Clade).  Zones of secondary 

contact between evolutionarily distinct clades tend to be 

extremely useful for studies of contemporary gene flow 

due to high levels of genetic diversity.

Population sampling from the streams near Red House, 

NY (Cattaragus Co.) and Avoca, NY (Steuben Co.) failed 

to recover any haplotypes belonging to the Coastal 

Clade.  Increased sampling of populations near Unadilla, 

NY (Otsego Co.) revealed that individuals from the 

Coastal Clade made up a considerable portion of the 

population.

The lack of genetic evidence from the Coastal Clade in 

either the populations near Avoca or near Red House 

suggest that the Coastal Clade has not invaded that far 

west.  Genetic diversity within all the sampled populations 

was high, but was higher for those populations composed 

of individuals from both clades.

Research into contemporary effects, such as the indirect 

effects of urbanization on natural gene flow patterns 

should therefore concentrate on populations east of 

Tompkins County.  This recommended preference stems 

from the higher resolving capability that is afforded by 

populations with greater genetic diversity.

This study expanded on previous work to delineate the 

zone of secondary contact between the Pennsylvania and 

Coastal clades of N. serricornis.
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