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For the average person, the deep, muddy 

Ohio River is something they wouldnõt 

touch with a 10-ft pole. From the banks, 

one cannot see any life below surface. In 

places there are piles of trash accumulated 

on the banks; cement walls and 

warehouses line the river in sections. With 

the long history of pollution, the river 

seems dirty and untouchable.  

 

Indeed the river has been receiving 

wastewater since the industrial revolution. 

The pollution from intensive natural 

resource extraction (e.g., oil, coal, and 

timber) and manufacturing in the 

watershed degraded the conditions for 

aquatic organisms. The Ohio River and its 

tributaries were the recipients of 

agricultural runoff, stormwater, sewage, 

and wastewater discharges from mines, 

tanneries, oil refineries, saw mills, and glass 

and steel factories. Noting the severe 

water quality degradation, Arnold 

Ortmann, Curator of Zoology at the 

Carnegie Museum of Natural History, 

wrote in 1909 that "both the Allegheny 

and Monongahela are as badly polluted as 

they could possibly be, and, consequently, 

it is not astonishing that the Ohio 

immediately below Pittsburgh is in a 

deplorable condition."   

 

In addition to changes from pollution, the 

formerly free flowing river habitat was 

fundamentally altered when locks and 

dams were installed. Creating navigational 

pools to transport goods on the river, the 

dams maintain at least a nine foot depth 

and converted the river into slow, deep 

pools. By 1929, fifty locks and dams were 

built on the Ohio River; the Emsworth, 
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Dashields, Montgomery, and New Cumberland pools 

comprise the length of Pennsylvaniaõs portion of the 

river. 

 

The diversity of habitats in the river, such as gravel bars, 

wadeable runs, and small islands, was now replaced by 

the simplified environment of the navigational pools. 

The shallow habitats are now submerged. The diary of 

Merriweather Lewis from the Lewis and Clark 

expedition describes the riffles of the Ohio River in 

Pennsylvania which were difficult to navigate in heavy 

boats. The section in Beaver County below Fort 

McIntosh, where in September 1803 the expedition was 

forced to unload their boats and drag them with horses, 

is no longer in evidence because of the deep waters in 

the navigational pool. 
 

Today the river is a highway for barges. Coal, crude oil, 

petroleum products, sand, gravel, iron and steel, 

chemicals, and grain are among the 150 million tons of 

commodities transported annually on river barges. 

Barge propellers forcefully move water and displace 

particles on the river bottom. The habitat for aquatic 

organisms is further altered by the scour and redistribution 

of river substrates from the propeller wash. 

 

Adding insult to the list of injuries, the Ohio River is 

also subject to direct removal of habitat for bottom 

dwelling organisms like fish and freshwater mussels. 

Dredging scoops out the river bottom taking habitat 

with it. The practice has left deep scars on the river 

bottom. Parts of the river are pocked with deep holes, 

which become filled with silt over time. The dredged 

areas are poor habitat for fish and freshwater mussels. 

 

Despite the many challenges faced by the Ohio River, 

water quality is improving and aquatic life is also 

showing signs of recovery. In the past decades, more 

stringent water pollution regulations, such as the federal 

Water Quality Amendments (1972) to the Water 

Pollution Control Act and the Federal Surface Mining 

and Reclamation Act (1977), reduced the worst water 

quality pollution. Other factors like the closing of steel 

mills and subsequent elimination of manufacturing 

discharges from steel mills and the installation of 

municipal waste water treatment plants have vastly 

improved the water quality in the river.  

 

Given the improved water quality conditions in the 

Ohio River, natural resource managers need a better 

understanding of the state of the river ecosystem. 

Studies of fish in the river indicate that they are 

returning to former habitats. While some surveys of 

freshwater mussels for commercial interests were 

conducted in recent years, very little information 

outside of those studies was available. 

 

To fill the 

information gaps 

about the 

bottom-dwelling 

bivalves, the 

Pennsylvania 

Natural Heritage 

Program began a 

study of mussel 

fauna in the big 

river. The 

project required 

doing what most 

people wouldnõt 

dream of doing - 

diving in the 

Ohio River. Our 

staff donned 

SCUBA gear 

with specialized 

face masks and wetsuits and descended to the river 

bottom. In the silty depths a pair of divers illuminated 

the river bottom with dive lights and followed transects 

to collect any live mussels or shells. We placed mussels 

in mesh bags and brought them to the surface. 

Momentarily out of the water, the species were 

identified and numbers of live mussels and shells were 

counted before they were returned to the river. 
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Dive crew members, Mary Walsh, Eric Chapman, and Ryan Miller, 

measure and record the mussels encountered in the surveys. 
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After completing a survey, diver Ryan Miller, 

waits for the boat to collect him.   
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The most numerous of the 16 freshwater mussel 

species encountered were those preferring slow waters 

or species considered habitat generalists, like the 

mapleleaf, threehorn wartyback, pink heelsplitter, black 

sandshell, and mucket. The best habitats for freshwater 

mussels were in the shallower areas of the river, less 

than 20 feet. These areas receive light from the surface 

and are more productive for algae, an important food 

resource for mussels. Areas near the remaining islands 

in the Ohio River were also important habitat for 

freshwater mussels. The habitat around Phillis and 

Georgetown islands in the New Cumberland Pool 

appears to be less disturbed than other areas of the 

river. Due to regulations requiring a buffer around 

islands where dredging is prohibited portions of habitat 

for freshwater mussels remain. 

 

Interestingly and as good news for the river, we 

encountered two mussels that have not been seen in 

the Ohio River in many years. One, the round 

hickorynut, was last recorded in the river in 1906. It 

was good to have found it but the single shell that we 

recovered could have been in the river for years after 

the mussel died, and there is no current evidence for a 

living population of the mussel in the river. Another 

species, the state endangered pistolgrip, seems to be 

returning to the river. Our divers found one live 

individual, the second record of a pistolgrip in recent 

years from the river. The pistolgrip occurs in portions 

of the Ohio River downstream of Pennsylvania and is 

likely recolonizing former habitat in the commonwealth. 

Despite finding a hopeful number of mussels, they face 

ongoing challenges. Although discharges are now 

regulated, continued effluents from industry, storm 

water, and combined sewer overflows cause declines in 

water quality. Since the invasive zebra mussel moved 

into the river in Pennsylvania in 1993, it began fouling 

any hard surfaces, including attaching to native mussel 

shells which eventually results in suffocation of the 

mussels. PNHP surveyors did find native mussels with 

much of their shells covered by zebra mussels. In other 

rivers, zebra mussels reduced the numbers of 

freshwater mussels, but both non-native and native 

mussels can coexist. In the Ohio River, the zebra 

mussels likely suppress the populations of native 

mussels, but evidence suggests that native mussels can 

tolerate and compete with the Asian zebra mussel.  

 

Despite the historical pollution and modern day threats 

from habitat degradation, on-going water quality 

degradation, and invasive species, the native freshwater 

mussel fauna in the Ohio River continues to persist. 

The PNHP study helped to elucidate areas of mussel 

habitat and define the communities of mussels that 
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This project documented the second finding of a Pennsylvania 

endangered pistolgrip in recent years in the Ohio River. 

The elongate black sandshell was found in a number of transects in 

the Ohio River.  
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Zebra mussels attach to the shells of native Ohio River mussels, like 

the mapleleaf. 
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occur today in the river. While there are ongoing water 

quality and habitat improvements needed in the Ohio 

River, our baseline study can be used to measure future 

improvements in the freshwater mussel populations.  
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A Study of Mussel Growth  

Steps toward reintroduction of freshwater mussels in western Pennsylvania waterways 
 

Natural resource agencies are reintroducing freshwater 

mussels to streams where populations have vanished. 

Prioritizing streams with sufficient water quality to 

support reintroduced populations is needed to 

determine where to put recovery efforts.  To this end, 

PNHP is beginning a study of the growth and survival of 

juvenile live freshwater mussels in 12 streams in the 

Ohio River basin in western Pennsylvania.  Juvenile 

mussels will be deployed in flow-through chambers, in 

which they are exposed to in-stream conditions in the 

study streams over four months.  

 

The growth and survival of the juvenile mussels will be 

compared between reference streams, which have rich 

mussel communities, and those with defaunated 

communities (e.g., no known populations of freshwater 

mussels or greatly reduced richness from historically 

documented communities).  High levels of survival and 

growth of mussels in study streams will be an indication 

that the waterway has potential for successful 

translocation for future restoration efforts. 
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Chambers with juvenile mussels will be placed in Buffalo Creek and 

other streams to evaluate the potential for restoration of freshwater 

mussels.  
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The shallow habitat near Phillis Island appears to be a stronghold 

for freshwater mussels in the Ohio River in Pennsylvania. 
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The status and distribution of the salamander mussel 

and its mudpuppy host in the navigational pools of the 

Ohio and Allegheny rivers was unclear. Mudpuppy 

absence was thought to be a possible factor limiting the 

dispersal and recovery of the state endangered 

salamander mussel. We received a grant from the Wild 

Resources Conservation Fund to conduct intensive 

surveys for both species. 
 

The first half of the survey effort was to confirm 

presence of mudpuppies in the Ohio and Allegheny 

rivers. The deep, dark waters of these large river 

systems have remained unsurveyed for this elusive 

salamander. We conducted surveys using modified 

crayfish traps during the late fall and early spring, 

months when mudpuppies are more active foraging in 

colder water. Because the mudpuppy is the salamander 

musselõs only known glochidial host, protection of 

mudpuppies and their habitats is necessary for the 

musselõs survival. 

We conducted mudpuppy trapping on the Allegheny 

River in April 2018 and 2019 capturing a total of 45 

individuals at eleven locations. On the Ohio River we 

trapped in December 2018 and 2019 and captured a 

total of 88 individuals at eight locations. We believe that 

more mudpuppies were captured in the Ohio because 

the surveys were conducted in the late fall as water 

temperatures were dropping. All of the mudpuppies we 

captured were counted, measured for length, weighed, 

sexed, examined for their overall health, checked for 

glochidial infestation by salamander mussels and released. 
 

The second half of the study focused on the presence 

of the salamander mussel in the Ohio River. Along with 

the mussel surveys mentioned in the previous article 

(page 1), we specifically targeted salamander mussels 

during surveys whenever we found rock shelter 

habitats, which 

are preferred 

by mudpuppies 

and salamander 

mussels. 

Within 10 

meter circles, 

divers teamed 

up to 

simultaneously 

lift rocks and 

search for 

salamander 

mussels, mudpuppies, or other mussel species beneath 

or adjacent to the rocks. We also conducted targeted 

salamander mussel surveys at most of the sites in the 

Ohio River where mudpuppies were captured during 

the trapping effort. Unfortunately, no salamander 

mussels were found during these targeted surveys. 
 

While we were unable to locate any salamander 

mussels within the Pennsylvania portion of the Ohio 

River, we are hopeful for their return. Since salamander 

mussels have been located approximately 40 miles 

downriver near the town of Wheeling, West Virginia 

and are also in the Allegheny River above our survey 

sites, we feel itõs only a matter of time before they 

recolonize here. Their absence is likely due to a 

pollution/water quality issue, limited habitat, or limited 

movement of mudpuppies hosting glochidia into this 

area. Data from this study will inform Pennsylvania Fish 

and Boat Commission managers by identifying areas of 

good salamander mussel and mudpuppy habitat and 

prioritizing potential river conservation and salamander 

mussel restoration areas. We are currently in the 

middle of a mudpuppy population density estimate 

project so more on that in a later newsletter.   
 

About the Author  
 

Ryan Miller has been working 
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Initial Survey for the Endangered Salamander Mussel and Its Mudpuppy Host  

by 

Ryan Miller  
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A mudpuppy captured during the survey. 
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Zoologist Ryan Miller weighing a mudpuppy 

captured in the Allegheny River.  
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The road to recovery of Pennsylvaniaõs freshwater 

mussels is an uncertain one, full of promise but with 

detours, potholes, and other obstacles to overcome.  

 

As biologists and partners in the Pennsylvania Natural 

Heritage Program (PNHP) we occasionally pinch 

ourselves when we realize how lucky we are to still 

have the diversity and abundance of freshwater mussels 

that persists in the Allegheny River. The Allegheny 

downstream of Kinzua Dam is home to ~25 species 

including robust populations of the state and federally 

listed northern riffleshell (Epioblasma rangiana), clubshell 

(Pleurobema clava), and rayed bean (Villosa fabalis), as 

well as smaller populations of snuffbox (Epioblasma 

triquetra), sheepnose (Plethobasus cyphyus), and 

rabbitsfoot (Theliderma cylindrica). Some common 

species, such as mucket (Actinonaias ligamentina) and 

spike (Eurynia dilatata) are also locally very abundant. 

For the northern riffleshell and clubshell, the Allegheny 

may harbor the largest populations in North America. 

Given the imperilment of mussels in general, it is a rare 

occasion to have the opportunity to conduct a large-

scale restoration effort using wild individuals once, let 

alone twice.   

 

The first mussel 

restoration effort 

emerged from the 

Hunter Station 

bridge 

replacement 

project over the 

Allegheny River in 

Forest County 

near Tionesta. 

Consultation 

between the U.S. 

Fish and Wildlife 

Service (USFWS), 

Pennsylvania Fish 

and Boat 

Commission 

(PFBC), and PennDOT allowed for the adoption of 

measures designed to limit impacts to mussels living 

beneath the bridge. One of these measures resulted in 

the salvage of 131,494 mussels from the work site 

during the summers of 2015 - 2017. These mussels 

would have been 

killed by the 

installation of 

cofferdams and 

causeways, and 

from dropping the 

bridge spans into 

the river. Instead, 

the mussels were 

collected and 

transported to 

waterways they 

formerly inhabited 

in an effort to 

restore these  

species. The second 

project involved 

moving mussels 

salvaged during the replacement of a natural gas 

pipeline. National Fuelõs Line Q project, which crossed 

the Allegheny near the town of Tidioute in Warren 

County also underwent extensive consultation and 

resulted in the salvage of 25,435 mussels in 2018.  

 

Historically mussel salvages for various projects have 

had mixed follow-ups, i.e., monitoring was not always 

conducted or required, thus making it difficult to gauge 

the success or failure of the effort. The relocation of 

mussels from these two projects into Pennsylvania 

waterways offered an opportunity to reverse that 

trend.   

 

Northern Riffleshell and Clubshell 

The Hunter Station bridge project presented a unique 

situation ð two endangered species, the northern 

riffleshell and clubshell, were the dominant species 

within a diverse mussel community. Collectively, 95,611 

endangered northern riffleshells and clubshells were 

available for species restoration projects. Fortunately, 

the Pennsylvania populations of these species are 

considered stable, with both species still occurring in 

most Pennsylvania streams they historically inhabited; 

however, there are a few exceptions. Concurrent with 

the national species restoration effort, Pennsylvania 

undertook its own efforts to identify streams that 

would benefit from population augmentation.  

 

Pennsylvaniaõs Long Road to Mussel Recovery 
by 

Nevin T. Welte & Jordan R. Allison  
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The Hunter Station bridge salvage site.  

D
a
le

 D
u

n
fo

rd
, 

E
n

v
ir

o
S

c
ie

n
c
e
, 

In
c
.

 

Volunteers tagging mussels at Hunter 

Station.  
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Beginning in 2014, we initiated pilot studies by 

relocating a small number of northern riffleshell and 

clubshell mussels to several sites on Conewango Creek 

and the Shenango River to test the proverbial, and 

literal, waters. We stocked 90 mussels of each species 

at varying densities into two separate monitoring plots 

at each site. As in other states, monitoring of relocated 

mussels in Pennsylvania was required. To make life 

easier ð as it can be quite difficult to find an animal that 

looks like a rock in a river full of rocks ð mussels were 

fitted with 12.5 mm long passive integrated transponder 

(PIT) tags to facilitate their recapture. The survival of 

these animals was used to gauge whether the streams 

selected for restoration could support a large number 

of potential new residents and to determine 

appropriate stocking densities should survival be high 

enough to warrant a full-scale relocation. A 60% 

survival rate a year after stocking is required to ensure 

any relocated mussels stand a fair chance of surviving 

long enough to start a self-sustaining population. 

Conewango Creek 

Conewango Creek historically supported populations of 

northern riffleshell and clubshell. Today these species 

are only found at a limited number of sites within the 

watershed. During the summer of 2014, northern 

riffleshell and clubshell were placed into permanent 

monitoring plots at two Conewango Creek pilot study 

sites near the town of Russell in Warren County. In 

August 2015, the plots were monitored using a PIT tag 

reader in order to recollect stocked individuals to see 

how they fared over their first year in their new homes. 

Both species experienced relatively high survival 

(northern riffleshell x = 63%, clubshell x = 86%) 

exceeding the recommended 60% threshold at both 

sites. Subsequently, 1,500 northern riffleshell and 3,900 

clubshell salvaged from Hunter Station were stocked at 

the Conewango sites in 2016. Coupled with recent dam 

removals (2009, 2014) that eliminated major barriers 

between our stocking sites and the Allegheny River, 

weõre hopeful that these augmentations will help 

jumpstart species recovery.  

 

Shenango River 

The Shenango River in Mercer County historically 

supported populations of the northern riffleshell. 

Northern riffleshell were last collected from the river in 

the early 1900s, but it has not been observed since 

despite numerous surveys and it may be extirpated 

from the Shenango. However, the river does still 

support a low-density population of clubshell with only 

a few individuals at a few sites. In August 2014, 

northern riffleshell and clubshell were placed into their 

own permanent monitoring plots at three sites between 

Jamestown and Greenville to test whether the river 

could support populations of either species.  

Tagged clubshells for the Shenango River near Greenville, PA  
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PIT-tagged northern riffleshells ready to be shipped to their new 

homes.  
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Each mussel is hand-placed into the stream substrate. 
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A little over a year 

later, in September 

2015, the plots were 

monitored using the 

same methods as 

Conewango Creek. All 

three sites experienced 

high survival for 

clubshell (x = 83%), 

while northern 

riffleshell survival 

varied greatly between 

sites and was low 

overall (x = 27%). 

Mussels stocked at 

one of the pilot sites, 

located on the inside 

of a river bend, 

suffered mortality due to heavy bed load deposition. 

After considering the results and lessons-learned during 

the pilot study, 5,100 clubshell mussels from Hunter 

Station were stocked during the 2015 and 2016 field 

seasons at the two stable Shenango River sites.  

 

Streams 

Endangered mussel species receive the lionõs share of 

attention due to their imperilment status; but 

ecologically, common mussel species do most of the 

heavy lifting. The presence of common mussels in large 

numbers is beneficial to humans and wildlife alike as 

they perform a myriad of ecosystem services (e.g., 

water filtration, streambed stabilization, habitat for 

aquatic macroinvertebrate, etc.) essential to maintaining 

water and habitat quality. The Hunters Station and Line 

Q projects contained thousands (~59,000) of common 

mussels that also stood in harmõs way. Their presence 

at these project sites represented an opportunity to 

restore two streams whose entire mussel communities 

were decimated by past land use practices or recent 

environmental catastrophe. 

 

Clarion River 

The Clarion River 

winds its way 

through Clarion, Elk, 

Forest, and Jefferson 

counties before 

joining the Allegheny 

River near Foxburg. 

This waterway was 

described in 1909 by 

Pennsylvaniaõs 

preeminent 

malacologist, Dr. 

Arnold Ortmann, as 

òone of the worst in 

the stateó with 

waters running 

òblack like ink.ó 

Land use practices 

and water quality in 

the Clarion River watershed were atrocious. Timber 

harvesting, tanneries, and other extractive industries 

left the riverõs aquatic community not just decimated, 

but nearly absent over much of its length. Since 

Ortmannõs observations, water quality has improved 

dramatically and is now suitable for mussels.  

 

Working in close partnership with the U.S. Forest 

Service and the Western Pennsylvania Conservancy 

(WPC), 402 PIT-tagged mussels were reintroduced at 

ten sites along the river from Portland Mills to Clear 

Creek State Park in 2015. Of the initial 402 mussels 

reintroduced, 382 were recaptured the following year 

with 377 surviving the test period (94% survival). Given 

the initial success at these ten sites, an additional 23,944 

common mussels from Hunter Station, representing 12 

species, were relocated in 2016. This stocking included 

an additional 50 PIT-tagged individuals/site to help 

monitor the success of the large-scale reintroduction 

effort.  

 

In 2018, the Line Q project provided an additional 

infusion of 12,704 mussels. These mussels were stocked 

at a handful of the original sites to supplement species 

with low initial stocking numbers. Additionally, four 

new sites were established; two filled in long gaps 

between upstream and downstream sites while the 

Using superglue and glitter to tag common mussels. The glitter 

color indicates the year the mussels were stocked. 
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Improved water quality in the Clarion River 

made this site suitable for mussel stocking. 
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Preparing a PIT tag reader for mussel 

monitoring.    
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other two sites extended the recovery area 

downstream to Clarington and Cooksburg. PIT-tagged 

individuals were also stocked at these sites to facilitate 

future monitoring. This stocking brought the grand total 

of common mussels reintroduced into the Clarion 

River to 36,648 over a four-year period. 

 

PIT-tagged mussels stocked during the 2015 and 2016 

field seasons were monitored in 2018 and 2019 to 

determine whether our survival rates remained high. 

The 2019 sampling effort provided survival estimates 

ranging in duration from one year for sites established 

in 2018, to three to four years for mussels stocked in 

either 2015 or 2016. As an example, PIT-tagged mussels 

stocked near Clear Creek State Park in 2015 had an 

initial survival rate of 96% one year after stocking and 

78% four years after stocking, The mussel cohort 

stocked in 2016 as part of the full scale restoration 

effort, had a survival rate of 88% which was three years 

after stocking. These values indicate there is a gradual 

decline in survival due to either death or emigration 

from the site, as we assume mussels not recollected 

have perished. It also suggests that mussels stocked as 

part of the large-scale restoration effort in 2016 have a 

similar survival rate as those stocked as part of the 

initial, small-scale, pilot study. All in all, common 

mussels distributed over nearly 39 miles of river appear 

to be doing well and with any luck they will continue to 

take a shine to their new home.    

 

Dunkard Creek 

Unlike his description of the Clarion River, Dr. 

Ortmann described Dunkard Creek in 1909 as 

òsplendid in every respect.ó However, Ortmann noticed 

the destruction of Pennsylvaniaõs freshwater fauna in 

the other streams and rivers near Dunkard and 

throughout the Monongahela River basin, primarily by 

industrial activities that supported the burgeoning steel 

industry.  

 

Amidst the surrounding devastation, Dunkard Creekõs 

position as the crown jewel of mussel diversity (22 

species, including four endangered) in the Monongahela 

River basin would persist for 100 years until a 2009 

pollution event destroyed the creekõs fauna. An 

estimated 15,382 mussels perished due to the discharge 

of highly saline mine water and a subsequent invasive 

golden alga bloom (Prymnesium parvum). 

 

Concurrent with our other efforts, we established 

monitoring sites on Dunkard Creek in 2016 using 

mussels collected and PIT-tagged during the Hunter 

Station mussel salvage. These sites were monitored in 

2017 to assess survival. Our monitoring results 

indicated that our Pennsylvania Fork of Dunkard Creek 

monitoring site was not suitable due to an unstable and 

Stocking Dunkard Creek with mussels salvaged from the Line Q site. 
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Dunkard Creek fish kill in 2009 
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Using a PIT tag reader to monitor mussels stocked into Conewango 

Creek  
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