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Executive Summary 

North American Fall Zone rivers and streams are some of Earthôs most beautiful, 

economically valuable, and biologically diverse aquatic resources.  When maintained for 

these values, they provide food, limited water, a cooling local climate, murmuring and 

vibrant sounds of energized water, and peace of mind in a world dominated by modern 

lifestyles.   

 

Visually, Chatham Countyôs Rocky River is typical of many southeastern Fall Zone 

rivers and streams, such as the upper Meherrin and Nottoway rivers in Virginia, the upper 

Dan River in Virginia and North Carolina, parts of the Rocky River in the Charlotte 

Metro Area, parts of the Pacolet River in North and South Carolina, and Stevens Creek in 

South Carolina.  Like the Meherrin River, Nottoway River, Dan River, and Stevens 

Creek, the Rocky River in Chatham County provides habitat for very significant and rare 

aquatic biological resources.  However, without a meaningful change in management of 

Chatham Countyôs Rocky River Subbasin, it will rapidly mirror the biologically 

depauperate Rocky River Subbasin in the Charlotte Metro Area and the Pacolet River in 

parts of North and South Carolina. 

 

During 2010, the Rocky River Heritage Foundation acquired funding for Alderman 

Environmental Services, Inc. to survey Chatham Countyôs Rocky River Subbasin for 

mussels, clams, snails, crayfish, and the Cape Fear shiner.  This report documents project 

findings.   

 

Signs of decline in Chatham Countyôs Rocky River are obvious.  Of 16 freshwater 

mussel species documented since 1863, 7 have been extirpated, 6 will probably 

experience near-term extirpation, 2 are vulnerable to extirpation, and 1 species is in 

overall decline within the subbasin.  Only 1 native clam species was documented during 

2010.  Its status is presently undetermined.  One of 4 stream crayfish species appears 

vulnerable to extirpation.  Of these 21 invertebrate species, only 4 species may possibly 

remain extant within the subbasin within the foreseeable future. 

 

Overall, fish diversity appeared good within the Rocky River Subbasin with 24 species 

documented during 2010.  Since the primary focus of our fish surveys was evaluation of 

the Rocky River Cape Fear shiner population, we can say little about other speciesô 

populations.  Although the Cape Fear shiner, a federally listed endangered fish species, 

continues to be documented as extirpated from the Rocky River upriver from Woody 

Dam, data suggest that a good to excellent population exists throughout the Rocky River 

downriver from Woody Dam and upstream within Bear Creek at least to state route 2155. 

 

Although the documented declines in the Rocky River are disturbing, there is a more 

numbing, jarring, and disturbing reality:  Native Americans lived here for thousands of 

years, settlers moved in during the 1700s, and all of the known native documented Rocky 

River aquatic species were present through the 1960s.  Based upon numerous surveys 

conducted by the N.C. Wildlife Resources Commission, N.C. Museum of Natural 
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Sciences, N.C. Natural Heritage Program, and other biologists since 1970, all the 

documented declines in the Rocky River aquatic species diversity occurred since passage 

of the National Environmental Policy Act, the Clean Water Act, the Clean Air Act, the 

Endangered Species Act, and associated North Carolina state statutes.  These statutes and 

their associated regulations are failing to secure a natural resources future for United 

States citizens.  We need major changes in various public and private behaviors: 

 

 Political leaders need to enlighten citizens about the rapid declines in thousands of 

our countryôs native species.  We now live in a country with more than 300 

million citizens, and our human population is growing.  Associated with this 

growth is increasing intensity of human management of our natural ecosystems.  

Nature is reacting very poorly to this management.  If we wish to have even 

rudimentary functioning natural ecosystems in the near future, we will need to 

have more, not less, natural resources regulation of our activities.   

    

 Relative to development projects, it is critical that regulatory and review agencies 

require sufficient management, not just necessary mitigation, to protect our fragile 

aquatic natural resources.  Permit review agencies (e.g., U.S. Fish & Wildlife 

Service, N.C. Wildlife Resources Commission) and permit awarding agencies 

(e.g., U.S. Army Corps of Engineers, N.C. Division of Water Quality) must 

ensure that all direct, cumulative, indirect, interrelated, and interdependent project 

effects are fully identified and essentially eliminated, otherwise weôre simply 

adding impacts to resources already in significant decline.  In the future, all 

agencies need to do a much better job of explaining why required conservation 

techniques are essential to ensure conservation of our childrenôs natural resources.     

 

 If the agricultural and silvicultural interests canôt adopt sufficient best 

management practices to protect citizensô natural resources and ensure 

implementation of these best management practices, then these interests should be 

regulated by state and federal regulatory agencies.   

 

 It is clear that the judicial systemôs ability to ensure compliance with existing 

statutes and regulations required to protect the Rocky River Subbasin is 

inadequate.  At a minimum, existing uses, including each native aquatic species, 

must be conserved perpetually within the subbasin.  From a recent court case 

involving the Rocky River, itôs obvious that the present judicial system believes 

that just having any mussels or any snails or any fish or any other aquatic taxa 

group present within the subbasin constitutes conservation or protection of 

existing uses.  Such a decision flies in the face of modern understandings of 

ecology, taxonomy, and population biology.  It is basically impossible to protect 

or conserve long term the native aquatic species (each being an existing use of the 

subbasin) without maintaining relatively large, healthy populations found 

throughout much or most of the subbasin.  Without a competent judicial system, 

adequate conservation of the Rocky Riverôs aquatic resources will be nearly 

impossible. 
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 Local citizens and their local governments need to realize that our aquatic natural 

resources are disappearing at a dramatically accelerating rate, and collectively we 

must change how we interact with nature. 

 

Four high priority aquatic habitats exist within the Rocky River Subbasin:  1) Rocky 

River, upriver from the Siler City Reservoir, 2) Tick Creek, 3) Bear Creek, and 4) the 

Rocky River downriver from Woody Dam.  Although these are high priority areas for 

improved conservation, citizens must understand that long term, the associated speciesô 

viabilities will only be ensured by improving conditions throughout the Subbasin.  

Populations need to increase in size, repopulate unpopulated areas of the Rocky River 

and its other tributaries, thus helping to ensure long term survival.   

 

Without meaningful changes in our behaviors, the Rocky Riverôs aquatic biodiversity 

significance will probably be reduced to insignificance within the next 10 years.  

Although not exhaustive, the following are necessary initial actions required to reverse 

the downward biodiversity trends to allow restoration of the Rocky River Subbasin: 

 

 As we have learned during the past decade, contaminants associated with effluent 

(e.g., excreted pharmaceuticals, including estrogenic compounds) are significantly 

harming aquatic ecosystems throughout much of the United States.  During the 

foreseeable future, these contaminants along with other pollutants cannot be 

removed from Siler Cityôs discharge to the Rocky River.  Blame for this situation 

rests entirely with state and federal regulatory and review agencies and with the 

NC State Legislature, not with Siler City.  Given this existing reality, we need 

Siler City and Chatham County to lead in the recovery of the Rocky River.  

Therefore, consistent with the goals and policies of the Clean Water Act, effluent 

from the Siler City wastewater treatment facility needs to be removed as a direct 

discharge to the Rocky River.  In the future, effluent needs to be spray irrigated 

onto the surrounding landscapes, or other effluent removal technologies need to 

be implemented.  During Rocky River low flow periods, additional water needs to 

be released from the Siler City reservoir to eliminate the effects of reduced flow 

associated with removal of the effluent discharge, and Chatham County needs to 

provide an equal volume of potable water to Siler City at cost to meet the cityôs 

needs during these low flow periods.  If at all possible, state and federal grants 

and various other private foundation funds should be acquired to address this 

need.   

 

 Wide wooded buffers need to be established along all waterways within the 

Rocky River Subbasin.  Emphasis should be placed upon maintenance of mature 

native plant communities within these buffers.  Financial resources should be 

acquired to help landowners implement this strategy.  Also, local governments 

should remove any taxes on lands established as such buffers, since these buffers 

will help protect all citizensô water quality.   
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 Technologies need to be developed and implemented to ensure that all stream 

ecosystems maintain nutrient levels consistent with those expected before 

European settlement.   

 

 Given sincere and quantifiable cooperation from all local governments within the 

Rocky River Subbasin, conservation groups and interested citizens should 

aggressively help recruit high quality, high technology, low impact businesses to 

municipal centers within the subbasin.  Such companies will only be interested in 

such areas if local governments and communities help to maintain a quality local 

environment, including improving conditions within the Rocky River Subbasin. 

    

 

John M. Alderman, President 

Alderman Environmental Services, Inc.        
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Introduction  

 

More than 300 recognized species and subspecies of freshwater mussels are known from 

North America north of Mexico.  Nearly 72% of these taxa are considered endangered, 

threatened, or of special concern to the scientific community (Williams et al. 1992).  

Roughly 600 freshwater snail species occur in North America (Burch 1989, Masters et al. 

1998), and because of limited, current distribution and abundance information, their 

overall statuses are largely undetermined.  However, based upon discussions with many 

field biologists, many freshwater snail taxa are also in significant imperilment.  More 

than 360 crayfish taxa are documented from North America north of Mexico.  Of these, 

174 (47.9%) are considered endangered, threatened, vulnerable, or extinct (2 species) by 

the scientific community (Taylor et al. 2007).  For the 1,187 species of North American 

freshwater and diadromous fish, 46% are considered endangered, threatened, or 

vulnerable, and 36 freshwater fish have become extinct (Jelks et al. 2008).   

 

Within North Carolina, more than half of our ~60 freshwater mussel species, 10% of our 

>40 snail species, 8 of our ~40 crayfish species, and  42 of our more than 175 freshwater 

fish species are state listed endangered, threatened, or of special concern (NC Wildlife 

Resources Commission 2008).          

 

Alderman Environmental Services, Inc. was hired by Rocky River Heritage Foundation 

to complete surveys of the Rocky River Subbasin in Chatham County for freshwater 

mussel, clam, snail, and crayfish taxa, plus document the current range and distribution of 
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the Cape Fear shiner within the subbasin.  Data acquired will serve as a distribution and 

abundance baseline for these taxa within the watershed.   

Methods 

 

Alderman Environmental Services, Inc. employed survey techniques that varied 

according to targeted taxa.  Visual sampling for freshwater mussels was conducted with 

the assistance of bathyscopes.  Tactile techniques augmented visual sampling in areas of 

poor visibility.  The collected live mussels were identified in the field and returned to the 

substrate.  Clams were separated from loose substrate, such as silt or sand, by sifting the 

collected contents.  The larger particles, including pea clams, remained within the dipnet 

for identification in the field or laboratory.  The shells of clams were also noted during 

the visual mussel survey.  Freshwater snails and limpets were collected by examining 

larger rocks and woody debris for attached snails.  Approximately 20 rocks or pieces of 

woody debris were examined in this manner at each site.  The attached snails were 

collected, field identified, or preserved for later identification.  Crayfish were collected 

by hand or dipnet to be field identified or preserved for later identification.  Fish were 

sampled either by seine or dipnet.  The seine is nylon, 6 foot by 12 foot with 1/8 inch 

mesh, and 1 lead weight every 12 inches.  Two biologists would pull the seine through 

any potential Cape Fear shiner habitat, quickly identify all species, determine qualitative 

abundances (i.e., rare, uncommon, common, abundant), and would quickly return the fish 

to the water.  If identification of a fish were difficult, it would be removed and preserved 

for later identification.  (No Cape Fear shiners were injured, killed, or preserved.)  Often 

within riffle habitat, one biologist would hold the seine downstream as the other biologist 

would kick in a downstream direction to drive fish into the net.  This method was 
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especially effective for collecting darters.  All surveys were completed within 32 sites or 

stream reaches from 6 April 2010 to 9 June 2010 (Figure 1, Appendix). 

 

Results and Discussion 

Although 16 species of freshwater mussels were historically known from the Rocky 

River Subbasin (Table 1), 9 freshwater mussel species were documented as extant within 

the areas surveyed for this project and last yearôs Tick Creek survey project (Figure 2):  

Carolina lance (Elliptio angustata), Eastern elliptio (Elliptio complanata), Atlantic spike 

(Elliptio producta), eastern floater (Pyganodon cataracta), creeper (Strophitus 

undulatus), Florida pondhorn (Uniomerus carolinianus), notched rainbow (Villosa 

constricta), eastern creekshell (Villas delumbis), and Carolina creekshell (Villosa 

vaughaniana).   

   

Two clam species were documented (Table 2): the invasive Asian clam (Corbicula 

fluminea) and the native striated fingernail clam (Sphaerium striatinum) (Figure 3).     

 

Eight snail taxa were documented (Table 3, Figure 4):  pointed campeloma (Campeloma 

decisum), gravel elimia (Elimia catenaria), creeping ancylid (Ferrissia rivularis), two-

ridge-rams-horn (Helisoma anceps), marsh rams-horn (Helisoma trivolvis), dusky ancylid 

(Laevapex fuscus), panhandle pebblesnail (Somatogyrus virginicus), and a Physa species.   

 

Four crayfish taxa were documented during 2009 and 2010 associated with the current 

study and our Tick Creek aquatic inventory (Table 4, Figure 5):  Carolina ladle crayfish 



 8 

(Cambarus (Cambarus) davidi),  Rocky River crayfish (Cambarus (Puncticambarus) 

hobbsorum),  sickle crayfish (Cambarus (Depressicambarus) reduncus), and White River 

crayfish (Procambarus (Ortmannicus) acutus).   

 

Twenty-four species of fish were documented during 2010 (Table 5): pirate perch 

(Aphredoderus sayanus), creek chubsucker (Erimyzon oblongus), chain pickerel (Esox 

niger), tessellated darter (Etheostoma olmstedi), speckled killifish (Fundulus rathbuni), 

western mosquitofish (Gambusia affinis), longnose gar (Lepisosteus osseus), redbreast 

sunfish (Lepomis auritus), bluegill (Lepomis macrochirus), green sunfish (Lepomis 

cyanellus), white shiner (Luxilus albeolus), largemouth bass (Micropterus salmoides), 

notchlip redhorse (Moxostoma collapsum), bluehead chub (Nocomis leptocephalus), 

golden shiner (Notemigonus crysoleucas), whitemouth shiner (Notropis alborus), highfin 

shiner (Notropis altipinnis), spottail shiner (Notropis hudsonius), Cape Fear shiner 

(Notropis mekistocholas), swallowtail shiner (Notropis procne), sandbar shiner (Notropis 

scepticus), margined madtom (Noturus insignis), Piedmont darter (Percina crassa), and 

creek chub (Semotilus atromaculatus). 

 

The diversity of Rocky River freshwater mussels, compared to historical data, is 

apparently in a dramatic decline.  Historical surveys since the mid-1800s (Shelley 1987, 

Alderman 2010) documented 16 species of mussels, compared to the nine species 

collected during our 2009 and 2010 surveys.  This survey, as well as all recent surveys, 

found no evidence of Alasmidonta undulata, Alasmidonta varicosa, Fusconaia masoni, 

Lampsilis cariosa, or Toxolasma pullus.  These mussel species, all listed as endangered 
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by the NCWRC and species of special concern by the USFWS, plus the state listed 

threatened Lampsilis radiata, are likely extirpated from the Rocky River Subbasin.  For 

the remaining nine species of mussels, the population sizes are apparently decreasing, 

compared to previous surveys within the subbasin.  Only Elliptio complanata, found at 

22 sites, seems to have a presently viable population during the foreseeable future.  

However, it is also in decline and needs to be regularly monitored.    Pyganodon 

cataracta, found at nine sites, and Uniomerus carolinianus, found at three sites, are 

vulnerable to extirpation with apparently small populations that are geographically 

isolated (Figure 2).   The remaining six species, Elliptio angustata, Elliptio producta, 

Strophitus undulatus, Villosa constricta, Villosa delumbis, and Villosa vaughaniana, are 

subject to near term exterpation due to currently documented small populations that are 

geographically isolated (Figure 2). 

 

The population of the striated fingernail clam (Sphaerium striatinum) is very difficult to 

assess due to the seasonal variability in pea clam population density (Hornbach et al. 

1982).  In the five local populations of striated fingernail clam, the density varied from 

just a few old shells to dozens of live individuals per sample.  The invasive Asian clam 

(Corbicula fluminea) had a stable population throughout much of the subbasin. 

 

Of the eight species of freshwater snails collected during this survey, we consider only 

the Physa species to be secure in the Rocky River Subbasin.  Both the gravel elimia 

(Elimia catenaria) and the pointed campeloma (Campeloma decisum) are vulnerable to 

extirpation due to mostly small populations found in few sites.  The pointed campeloma 
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was only found at six sites, with very few individuals, except for the population in the 

upper Rocky River documented at site 2010406.1jma.  The gravel elimia was 

geographically isolated with only two populations found throught this study.  It was more 

difficult to make a determination with the last five species : the creeping ancylid 

(Ferrissia rivularis), two-ridge-rams-horn (Helisoma anceps), marsh rams-horn 

(Helisoma trivolvis), dusky ancylid (Laevapex fuscus), and the panhandle pebblesnail 

(Somatogyrus virginicus).   

 

The majority of the crayfish populations we encountered during this survey appear to be 

fairly stable.  Of the four species collected, only the Carolina ladle crayfish (Cambarus 

(Cambarus) davidi) appears to be vulnerable to extirpation.  The Carolina ladle crayfish 

was only found at four sites associated with the 2009 Tick Creek inventory project, all 

with heavily forested deciduous landscape and clear, cold water.  These populations are 

geographically isolated and appear to have little competition from the other three species 

collected in the Rocky River Subbasin.   

 

Overall, fish diversity appears good within the Rocky River Subbasin with 24 species 

documented during 2010.  Since the primary focus of our fish surveys was evaluation of 

the Rocky River Cape Fear shiner population, we can say little about other speciesô 

populations.  Although the Cape Fear shiner, a federally listed endangered fish species, 

continues to be documented as extirpated from the Rocky River upriver from Woody 

Dam, data suggest that a good to excellent population exists throughout the Rocky River 
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downriver from Woody Dam and upstream within Bear Creek at least to state route 2155 

(Figure 6). 
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Figure 1.  Freshwater mussel, snail, crayfish, and fish survey sites within the Rocky 

River Subbasin, Chatham County, North Carolina; see Appendix for site specific data 
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Figure 2.  Known, current freshwater mussel taxa distributions within the Rocky River 

Subbasin; summary of 2006-08 Alderman Environmental Services, Inc. Rocky River 

Subbasin Surveys, 2009 Tick Creek, and 2010 other Rocky River Subbasin surveys 
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Figure 3.  Known, current, native freshwater clam taxa distributions within the Rocky 

River Subbasin; summary of 2006-08 Alderman Environmental Services, Inc. Rocky 

River Subbasin Surveys, 2009 Tick Creek, and 2010 other Rocky River Subbasin surveys  


