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INTRODUCTION 

 
 Although long impacted by anthropogenic activities, the Susquehanna drainage basin provides 
habitat for about a dozen species of unionids (Clark and Berg, 1959; Harman, 1970; Strayer and 
Fetterman, 1999) including four “Species of Greatest Conservation Need” as determined by the New 
York State Department of Environmental Conservation (NYSDEC, 2008).  They are Alasmidonta 
varicosa (brook floater), A. marginata (elktoe), Lasmigona subviridis (green floater) and Lampsilis 
cariosa (yellow lamp mussel). 
 
 Our research was conducted on a Canisteo River section (from 18T 295797 4680826 to 18T 
296171 4680740, UTM coordinate system & WGS 84 datum) to determine if any of the 
aforementioned mussels were present.  The research was conducted for AK Environmental, LLC and 
was done over three days.  
 

SITE PHYSICAL CHARACTERIZATION 
 
 Our survey started approximately 100 m upstream of the proposed pipeline crossing and 
continued approximately 350 m downstream.   The surveyed site includes a pool, riffles and extensive 
runs.  The pool's maximum depth was less than 3 m while most of the runs were less than 1 m depth 
with water speeds of less than 4 knots.  Upon first observation, the entire area appeared to be poor 
unionid habitat, unsuitable for colonization because of substrate instability.  The area had 
predominately superficial substrates.  In order of abundance, the substrates were siltstone pieces of 
cobble size, gravel, and a thick silt layer approximately 7 cm deep, predominately in the center of the 
deep section of river.  Figures 1 and 2 are representative. 
 

METHODS 
 

 We inspected the area on 17 June 2008 to assess access and substrates, anticipate supplies, 
consider survey equipment, ascertain potential locations of usable unionid habitat, and informally 
attempt pre-survey collections.  We recorded pipeline and entrance-egress locations via GPS and 
searched terrestrial areas adjacent to the stream banks for piles of shells persisting where muskrats   
(Ondatra zibethicus) ate unionids.  These piles are described as middens (Neves & Odum, 1989). 
 
On 14 August 2008 after determining Canisteo River height at the USGS gage station in West 
Cameron, two experienced staff and two interns spent about 7 hours on the river in the sample area.  
The corners of the search area were marked with stakes, flagged (Figure 3) and their locations recorded 
via GPS (Figure 4).  In addition, 15 other locations were documented (Figure 4) to aid in delineating  
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Figure 1.  Siltstone rock found in Canisteo River length sampled for unionids on behalf of AK 
Environmental, LLC in June and August 2008. 
 
 
habitat types and to assist in determining specific sample sites.  A unionid search experienced SCUBA 
diver dove for about 2 hours in the deeper water of the pool and runs looking for unionids prior to the 
detailed search.  The surveyed river reach was broken up into 755 4-m2 quadrats and an Excel® 
spreadsheet was used to randomly pick 151 0.25m2 sites for detailed examination of the substrates to a 
depth of 8 cm using a “ look-rake-look”  technique (Figure 5).  This first diver was joined by a second 
diver for the detailed search which took approximately three hours while all others involved looked for 
unionids in wadeable waters between detailed search locations. We did not attempt to spatially locate 
every excavation site with a GPS unit, but approximated locations visually.  All areas in the survey 
were classified as riffle, run or pool habitat as described above following modified protocols of Hankin 
and Reeves (1988).  One intern sifted substrates, through a series of increasingly smaller meshed 
screens, in several locations to ensure immature unionids were not overlooked.  Terrestrial areas 
adjacent to the stream banks were searched for muskrat middens. 
 



 
Figure 2.  Silt covered shoreline commonly found in Canisteo River length sampled for unionids on 
behalf of AK Environmental, LLC in June and August 2008. 
 
 
On 15 August 2008, an experienced unionid searcher kayaked downstream from Adrian to the survey 
site searching for muskrat middens and unionids.   The remainder of the team waded through the search 
area, one more time, searching for unionids and then sifted substrates from six additional locations. 
 
 
 
 
            



  
Figure 3.  Stakes used to delineate Canisteo River length sampled for unionids on behalf of AK 
Environmental, LLC in August 2008.  Arrow points to stake on far shore. 



 
Figure 4.  Canisteo River section surveyed for unionid species of greatest conservation need in June 
and August 2008 with annotations noting river bottom character, survey limits, and locations of 
detailed sample points.  



 
Figure 5.  Typical 0.25m2 site after detailed examination, for unionids, of substrates to a depth of 8 cm 
using a “ look-rake-look”  technique.  Arrows identify excavated area. 
 
  

RESULTS 
 

USGS gage height at West Cameron was between 3.7 and 4.0 feet at the time of our August 
sampling.  The only living bivalves we found were fingernail clams (Sphaeriidae) which were 
numerous (Figure 6).  While we made no attempt to account for fingernail clams numbers or presence 
in our quadrat searches, we did see them in most quadrats.  No unionids or exotic zebra mussels 
(Dreissena polymorpha; Dreissenidae) were found.   No shells of unionids or recognizable fragments of 
unionid shells of any age were found in any of our searches.  No EPT insects (Ephemeroptera, 
Plecoptera, and Trichoptera) were noted.  We did find oligochaetes (angleworms [Lumbriculida], 
tubificids [Tubificidae], and leeches [Hirudinea]) in many locations.  We noted raccoon (Procyon lotor) 
prints in riverbank silt, as well as white-tailed deer (Odocoileus virginianus), domesticated cat (Felis 
catus), and muskrat tracks (Figure 7), but no middens with unionid shells.  
 
                           



 
Figure 6.  Fingernail clams obtained by washing bottom sediments through sift boxes with increasingly 
smaller meshed screens.  

 



 
Figure 7.  Tracks of mammals that typically eat unionids found in several river edge locations in the 
Canisteo River surveyed reach.  Four of the thirteen tracks discernable in the picture are pointed to by 
arrows. 
 
 

DISCUSSION 
 
 Unfortunately, the situation prevailing at this site is common in the larger streams and in the 
rivers in our area.  Fertile river floodplains are farmed with minimal or no buffer strips facilitating river 
meandering (Figure 8).  That phenomenon, combined with anecdotally more violent meteorological 
patterns, has resulted in destabilized substrates with which our unionid fauna is unable to cope.   
 



 
Figure 8.  Eroded bank of Canisteo River in surveyed reach typical of banks observed upstream and 
downstream. 
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