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I. Abstract

The fish communities of thirty-five small streams 
with little or no available baseline fish data were 
sampled by backpack electrofishing in 2002.  All were 
tributaries of the Allegheny and Monongahela Rivers 
in Allegheny County, Pennsylvania.  A total of 1,886 
fish of thirty-one species, weighing 54.4 pounds, 
were collected at these urban/suburban streams.
 Of the eighteen streams sampled within the 
Allegheny River drainage, only four did not support 
some fish.  Fish were present in fifteen of seventeen 
of the Monongahela River tributaries.  A total of 
twenty-nine species of fish were collected in the 
tributaries of the Allegheny River, and sixteen species 
in the tributaries of the Monongahela River.

Blacknose dace were the most common 
fish in these small streams, and showed the widest 
distribution of any fish.  Blacknose dace were present 
in twenty-four of the study streams, creek chub in 
twenty-two, and white suckers in twelve.  Sensitive 
sculpin and darter species were present in eleven of 
the streams, and a state endangered species (river 
shiner) was found in Bailey Run.  Trout were captured 
in four streams, Little Bull Creek, Bailey Run, Mingo 
Creek, and Pigeon Creek.  Plum Creek had some nice 
smallmouth bass and Pine Creek had sauger and 
smallmouth, largemouth, and rock bass.

Index of Biotic Integrity scores were 
developed for twenty-nine streams.  Six of these 
local streams had good scores, four had fair scores, 
three had poor scores, and sixteen had very poor 
scores.  This information clearly indicates that 
numerous small streams in Allegheny County are 
still experiencing severe stresses, nonetheless; the 
results generally exceeded expectations.
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II.  Introduction

A. Purpose of Study
 The purpose of this study is to support the 
Three Rivers Second Nature  (3R2N) initiative by 
performing cursory fish population assessments of 
small streams in Allegheny County, Pennsylvania.  
The assessments will be used to characterize and 
rank the water quality and health of the ecosystems 
of these primarily urban and suburban streams.  The 
general goals of the 3R2N initiative are to generate 
interest in protecting/restoring Allegheny County, PA 
urban streams, including those that are buried and/
or culverted, and their riparian corridors for multiple 
benefits.

B. Authority
 The authority for U.S. Army Corps of 
Engineers participation in this study is Section 22 of 
the Water Resources Development Act of 1974 (Public 
Law 93-25, as amended).  This statute authorizes 
the Corps of Engineers to assist states and local 
governments in the preparation of plans for the 
development, utilization, and conservation of water 
and related land resources, and for recovering cost 
shares of the program from non-federal entities.

C. Sponsors and Participants 
 The 3R2N initiative is a partnership 
between Carnegie Mellon University’s STUDIO for 
Creative Inquiry and the Three Rivers Wet Weather 
Demonstration Project (TRWW).  This initiative 
is supported by the Allegheny County Health 
Department (ACHD) and the Allegheny County 
Sanitary Authority (ALCOSAN).  The Allegheny County 
Health Department is the Section 22 Study cost-
sharing signatory.  The TRWW project was established 
in 1997 to assist fifty-one communities in Allegheny 
County, Pennsylvania, currently under regulatory 
scrutiny to eliminate Sanitary Sewer Overflows 
(CSOs).  The program has expanded to assist all 
eighty-three communities in the ALCOSAN service 
area by funding wet weather remediation projects.

Other members on the 3R2N Advisory 
Board and partnership include the Pittsburgh Water 
and Sewer Authority, Pittsburgh City Planning, The 

University of Pittsburgh, Chatham College, the Rocky 
Mountain Institute, and others.  3R2N has funding 
for five years from the Heinz Endowments and the 
Pittsburgh Foundation.

D. Tasks 
 This report was prepared by Michael Koryak, 
Robert Hoskin and Linda Stafford from the U.S. Army 
Corps of Engineers, Pittsburgh District, with the 
volunteer assistance of environmental consulting 
scientist Patrick Bonislawsky.  The basic tasks to 
be performed by the U.S. Army Corps of Engineers, 
Pittsburgh District, in support of the 3R2N effort, are 
to conduct rapid biological assessments of stream 
locations within, or which drain into, waters of 
Allegheny County, PA.  This data will then be used to 
characterize the quality of the study streams.
 Bioassessments may be used within a 
planning and management framework to prioritize 
water quality problems for more stringent 
assessments and to document “environmental 
recovery” following control actions.  Some of the 
advantages of using biosurveys for this type of 
monitoring are:

1. Biological communities reflect overall 
ecological integrity (i.e., chemical, physical, 
and biological integrity).  Therefore, 
biosurvey results directly assess the status 
of a waterbody relative to the primary goals 
of the Clean Water Act.

2. Biological communities integrate the 
effects of different pollutant stressors and 
thus provide a holistic measure of their 
aggregate impact.  Biological communities 
also integrate the stresses over time and 
provide an ecological measure of fluctuating 
environmental conditions.  Assessing 
the integrated variable pollutant inputs 
offers a particularly useful approach for 
monitoring non-point source impacts and the 
effectiveness of certain Best Management 
Practices.

3. Routine monitoring of biological communities 

http://3r2n.collinsandgoto.com
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can be relatively inexpensive, particularly 
when compared to the cost of assessing toxic 
pollutants, either chemically or with toxicity 
tests.

4. The status of biological communities is of 
direct interest to the public as a measure of a 
pollution free environment, while reductions 
in the chemical pollutant loadings are not 
as readily understood by the layperson as 
positive environmental results.

5. Where criteria for specific ambient impacts 
do not exist, biological communities may 
be the only practical means of evaluation 
(Plafkin et al., 1989).

 The 3R2N bioassessment effort is primarily 
macroinvertebrate based.  In 2001, aquatic 
invertebrates were sampled at thirty-five stations on 
thirty-three streams.  In 2002, aquatic invertebrates 
were sampled at an additional twenty-three- streams.  
Incidental observations during the spring 2001 
aquatic invertebrate assessment field surveys of 
local urban/suburban streams demonstrated that 
many of the streams now support resident fish life.  
Also, even when resident fish communities of local 
degraded streams are depauperate, reaches with 
access can nonetheless be routinely used by transient 
species from the nearby navigation system (Koryak 
et al., 2001).  Like invertebrates, fish can be used to 
assess stream quality.  In addition, fish are familiar 
organisms, which are of great interest to the general 
public, and their status is more easily understood 
by layman as an index of quality.  Therefore, it was 
recommended in the 2001 Phase 1 Interim Report 
that the 3R2N bioassessment be augmented with fish 
data.  This report represents the implementation of 
that recommendation.
 The advantages of using fish for 
bioassessment are (Plafkin et al., 1989): 

1.  Because they are relatively long-lived and 
mobile, fish are good indicators of long-
term (several year) effects and broad habitat 
conditions.

2.  Fish communities generally include a range 
of species that represent a variety of trophic 
levels (omnivores, herbivores, insectivores, 
planktivores, piscivores).  They tend to 
integrate effects of lower trophic levels; 
thus, fish community structure is reflective of 
integrated environmental health.

3.  Fish are the top of the aquatic food chain 
and are consumed by humans, making 
them important subjects in assessing 
contamination.

4.  Fish are relatively easy to collect and identify 
to the species level.  Most specimens can 
be sorted and identified in the field and 
released unharmed.

• Environmental requirements of 
common fish are comparatively well 
known.

• Life history information is extensive 
for most species.

• Information on fish distribution is 
commonly available.

5.  Aquatic life uses (water quality standards) 
are typically characterized in terms of 
fisheries (coldwater, coolwater, warmwater, 
sport, forage).

• Monitoring fish communities 
provides direct evaluation of 
“fishability,” which emphasizes the 
importance of fish to anglers.

6.  Fish account for nearly half of the endangered 
vertebrate species and subspecies in the 
United States.

E. Station Locations
 Thirty-five study area streams were selected 
for examination.  The selected streams were 
tributaries of the Allegheny and Monongahela Rivers 
with little or no previously documented baseline fish 
data, and which were small enough for backpack 
electrofishing sampling techniques to be effective.  
The locations of the stream stations sampled by 
backpack electrofishing in 2002 are described in 
table 1.  The stations are essentially identical to the 
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reaches of these streams which were sampled for 
aquatic invertebrates in the 3R2N program.
 Station sampling reaches were located as 
near as possible to the mouths of the study
streams, in areas upstream of backwater influences of 
the navigation dams, and with at least one stony
riffle in each sampling reach.  At a number of stations, 
finding suitable unculverted reaches upstream of
backwater from the navigation pools forced us to 
locate stations at considerable distances upstream 
from the mouths of the study streams.  Because of 
these criteria, the 3R2N bioassessment stations (both
invertebrate and fish) were not located in precisely 
the same stream reaches as the 3R2N tributary
bacteriological stations, which were sampled in a 
separate study effort.
 Exceptions to the “as close as possible to the 
mouth” criteria for selecting station locations are the
special interest Thompson Run/Turtle Creek, Little 
Bull Creek, and Little Deer Creek stations, which were
sampled near their confluences with other larger 
study streams.  The Thompson Run station was 
located on Thompson Run upstream of the confluence 
of Thompson Run with Turtle Creek.  A potential 
source of confusion in the stream nomenclature is the 
fact that there are at least four different streams in
Allegheny County which are named Thompson Run.  
Two of these streams were sampled during the 2002
electrofishing survey.  As previously mentioned, one 
of them is a tributary of Turtle Creek, which was
sampled at a station in the community of Turtle Creek.  
The second Thompson Run is a tributary of the
Monongahela River that was sampled in Duquesne, 
Pennsylvania.  Throughout the text and tables of this
report, the two will be differentiated as Thompson 
Run/Turtle Creek and Thompson Run/Duquesne.  The
Sandy Creek which is a tributary to the Allegheny 
River will be referred to as Sandy Creek.  The Sandy 
Creek tributary to the Monongahela River will be 
differentiated as Sandy Creek/Curry Hollow.  It is also 
important to make a distinction between two other 
study streams with similar names, Pine Creek and 
Pine Run.
 The stations described in Table 1 include 

reaches of Pine Creek and Pigeon Creek, drainage 
basin areas 67.3 and 59.2 square miles, respectively.  
However, even during the relatively moderate flow 
conditions experienced during the 2002 survey, these 
two streams were probably too large for effective 
sampling with only a backpack unit.  Numerous fish 
were observed maneuvering around the electrodes 
and escaping capture in both streams.  In addition, 
the very elevated specific conductivity of Pigeon 
Creek makes the effectiveness of electrofishing this 
stream problematic.  Therefore, the results from these 
two streams cannot be presented as quantitative data 
comparable to the results from the other thirty-three 
streams sampled.

F. Methods 
 An operator utilized a Coffett Model BP-2 
backpack shocker powered by a 120 watt generator 
to stun fish, which were collected by two netters.  
The netted fish were kept alive in five gallon buckets 
until they could be processed.  Lengths to the nearest 
millimeter (mm) and weights to the nearest gram (g) 
were recorded for all sport fish, and all other large or 
unique fishes.  Species of abundant smaller fish were
length ranged, separated into size groups, and then 
group weighed.  Except for some shiners (Notropis
spp.) taken back to the laboratory for more careful 
identification, all fish were released after processing
with negligible apparent mortality.  The electrofishing 
effort, along with pertinent information on stream
lengths, widths, and areas sampled, is summarized in 
table 1.  Background water temperature, pH,
dissolved oxygen, and conductivity conditions at each 
electrofishing station at the time of sampling can be
found in Appendix A and Appendix B. 
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III. Results and Discussion 

A. Historical Regional Fisheries Resources  
Streams draining urban industrial portions of 

the upper Ohio River Valley can suffer from numerous 
insults including: a legacy of polluted drainage 
from past mining and industrial activities; leakage 
of sanitary wastes from old and poorly maintained 
sewer systems; combined storm/sanitary sewer 
overflows; shock loads of deicing chemicals from 
airports and highways following winter thaws; 
filling, channelization and culverting; dry weather 
desiccation from extensive drainage activities; and 
sudden and violent storm surges from impervious 
urban surfaces that tend to downcut channels and 
degrade habitat.

Previously, the waters of many of 
these smaller local urban streams, and also the 
Monongahela River and upper Ohio River to which 
they are tributary, were severely water quality 
limited (Shapiro et al. 1967) and did not support any 
significant fisheries.  The demise of fishes from rivers 
of the region during the late nineteenth and most of 
the twentieth centuries has been examined in detail 
by the Ohio River Valley Water Sanitation Commission 
(1962), Preston and White (1978), Trautman (1981), 
Pearson and Krumholz (1994), and others.  Species 
of smaller rivers and stream habitats persisted in 
more remote, unurbanized and unpolluted refuge 
headwaters.  However, those species associated with 
large river ecosystems such as sauger (Stizostedion 
vitreum), spotted bass (Micropterus punctulatus), 
drum (Aplodinotus grunniens), mooneye (Hiodon 
tergisus), goldeye (Hiodon alosoides), river 
carpsucker (Carpiodes carpio), silver chub (Hybopsis 
storeriana), the buffalofishes (Ictiobus spp.), the 
sturgeons (Acipenser fulvescens and Scaphirhynchus 
platorynchus), paddlefish (Polyodon spathula) 
and others became locally extinct due to pollution.  
Historically, the water quality of five Corps of 
Engineers reservoirs and two large private utility 
hydropower reservoirs in the upper Ohio River 
drainage basin was so grossly degraded that these 
systems were completely devoid of fish life. 

The improvements in water quality that 
began in the 1970s allowed fish to invade and 

recolonize reclaimed waters.  This restoration of local 
river fisheries has been discussed by Preston and 
White (1978), Pearson and Krumholz (1984), Koryak 
and Hoskin (1994), and others.  The first species to 
appear were those that had persisted in upstream 
refuges.  Recolonization by many of the large river 
species occurred later and apparently originated from 
distant downstream areas. 

Holland et al. (1984) showed that, depending 
on their design and operation, navigation dams 
on larger rivers can be relatively pervious to fish 
passage.  Our observations of recolonization rates 
along the mainstem Ohio River, lower Monongahela 
River and lower Allegheny River, which have very 
heavy commercial barge traffic and frequent year-
round lockages, suggest that fishes can generally 
move upstream through the navigation locks.  Along 
the five pools of the upper Allegheny River navigation 
system, however, where winter and spring lockages 
are very infrequent, extirpated fishes were not 
recolonizing the upstream navigation pools until a 
program of fish passage lockages was initiated.
 Formerly extirpated species of fish are also 
returning to smaller tributaries of the Allegheny, 
Monongahela, and Ohio Rivers.  As water quality 
conditions continue to improve, this process of 
recolonization now appears to include, or has 
the potential to include, utilization of even small 
recovering local urban and suburban streams by 
resident and transient populations of fishes.

B. Results and Discussion of the 2002 Fish Survey  
 Photographs of each station reach, chemical 
water quality data and the complete results of aquatic 
invertebrate bioassessments for each of the thirty-
five electrofishing stations sampled in 2002 are 
available in two 3R2N companion reports (Koryak et 
al., 3R2N 2001 and 2002 Reports).
 Fish species distribution in tributaries of 
the Monongahela and Allegheny Rivers are shown 
in tables 2 and 3, respectively.  Catch per unit effort 
information for the Monongahela and Allegheny River 
tributaries is summarized in table 4 and table 5, 
respectively.  Individual Monongahela River tributary 
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station fish collection data is contained in Appendix 
A.  This same information for the Allegheny River is 
contained in Appendix B.
 A total of 1,886 fish of thirty-one species 
(seven families), weighing 24.7 kilograms (54.4 
pounds), were collected at thirty-five urban/suburban 
small stream stations.  The total electrofishing effort 
was 5.23 hours.  A total of 1,103 fish weighing 
16.45 kilograms (36.3 pounds) were captured from 
eighteen tributaries of the Allegheny River with 
168 minutes of effort.  In seventeen tributaries of 
the Monongahela River which were sampled, 783 
fish weighing 8.25 kilograms (18.2 pounds) were 
captured with 145 minutes of effort.  The combined 
catch rate in the Allegheny River tributaries was 
393 fish/hour and 5.86 kilograms/hour.  Catch 
values for the tributaries of the Monongahela River 
were 324 fish/hour and 3.41 kilograms/hour.  Of 
eighteen streams surveyed within the Allegheny River 
drainage portion of Allegheny County, only four did 
not support some fish.  Fish were present at fifteen 
of the seventeen stream stations sampled in the 
Monongahela River drainage portion of Allegheny 
County.  A total of twenty-nine species of fish were 
collected in the tributaries of the Allegheny River, and 
sixteen species in the tributaries of the Monongahela 
River.  Freshwater drum and quillback were the only 
two species collected in the Monongahela River 
tributaries which were not collected in Allegheny 
River tributaries.
 In addition to the thirty-one species of fish 
collected during the 2002 3R2N surveys which are 
listed in Appendix C, other species of fish recently 
reported from small Allegheny County streams 
include brook trout (Salvelinus fontinalis), gizzard 
shad (Dorosoma cepedianum), channel catfish 
(Ictalurus punctatus), white bass (Morone chrysops), 
green sunfish (Lepomis cyanellus), shorthead 
redhorse (Moxostoma macrolepidatum), and black 
redhorse (Moxostoma duquesnei) (Koryak et al., 
2001).  Because of the proximity of these streams 
to the navigation system, probably a minimum of 40 
different species of fish might be expected to at least 
occasionally utilize their lower reaches.

 Blacknose dace were the most common fish 
in these streams, and showed the widest distribution 
of any species.  Blacknose dace were present in 
twenty-four of the study streams, creek chubs in 
twenty-two and white suckers in twelve.  Stonerollers 
and rainbow darters were both found in ten of the 
streams.  Bluntnose minnows occurred in nine and 
fantail darters in eight.  Sensitive sculpin and/or 
darter species were present in eight of the Allegheny 
River tributaries and three of the Monongahela River 
tributaries.  Numerically, blacknose dace were 62.6% 
of all fish collected in tributaries of the Monongahela 
River, and blacknose dace, creek chubs and white 
suckers combined were 93.0% of the total.  In the 
tributaries of the Allegheny River, blacknose dace 
were 14% of the total, and blacknose dace, creek 
chubs, and white suckers combined accounted for 
30.7% of the basin total.  This trio of urban stream 
fishes–creek chub, white sucker and blacknose 
dace in particular–are also locally the characteristic 
fish fauna of very small non-degraded streams and 
headwater habitats.  In addition to their tolerance 
of chemical pollutants, it would appear that their 
general adaptations to the hydrologic and hydraulic 
stresses of headwater streams permit them to 
also thrive in the modified channels and under the 
extreme hydrologic conditions found in urbanized 
drainages.  In these urban situations, they were 
observed to maintain dominance in even relatively 
large impacted streams.
 The streams with the greatest diversity 
of fishes were Little Bull Creek (sixteen species), 
Bailey Run (fifteen species), Plum Creek (fifteen 
species), Pucketa Creek (ten species), Squaw Run 
(ten species) and Mingo Creek (ten species).  With 
the exception of Mingo Creek, which drains into 
the Monongahela River, all of these high diversity 
streams are tributaries of the Allegheny River.  In 
the Allegheny River drainage, 44% of the tributaries 
had three or less species of fish, and 76% of the 
Monongahela River tributaries had three or less fish 
species.  Guys Run (D.A. 2.05 mi2), Quigley Creek 
(D.A. 1.10 mi2), Falling Springs Run (D.A. 0.14 mi2) 
and Blacks Run (D.A. 0.63 mi2), in the Allegheny River 
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drainage had no fish at all.  In the Monongahela River 
drainage, Homestead Run (D.A. 2.34 mi2) and Tassey 
Hollow (D.A.< 1.0 mi2) did not support any fish life.  
The absence of fish from Falling Springs Run, Blacks 
Run and Tassey Hollow might be related to the small 
sizes of these streams (drainage areas less than one 
square mile).
 Stream size is a factor that influences the 
potential for fish diversity.  With this in mind, and 
the limitations of backpack electrofishing in larger 
streams which was discussed in Section I.E., it could 
be assumed that the diversity of Pine Creek and 
Pigeon Creek is underrepresented.  Both of these 
large streams probably support much greater fish 
diversity than is indicated by the 2002 sampling data.
 In terms of sport fish and recreational 
angling potential, trout were captured in Little Bull 
Creek, Bailey Run and Mingo Creek, and observed 
in Pigeon Creek (one dead rainbow trout).  The 
smallmouth bass population found in Plum Creek was 
surprising and exceptional for a small local suburban 
stream.  Smallmouth bass up to 342 mm long (13.5 
inches) were captured.  The smallmouth population 
in Plum Creek was estimated to be ninety-three fish/
hectare (25.8 kilogram/hectare).  There were also 
rock bass and sunfish in Plum Creek.  In Pine Creek, 
smallmouth bass, largemouth bass, rock bass and 
sauger were collected, and other sport species likely 
are present.  Also, for youth anglers and sometimes 
not so young fisherman, even creek chubs which 
were found in twenty-two of the thirty-five streams 
sampled, can provide an angling experience in the 
urban/suburban environment.
 Within Allegheny County, the Pennsylvania 
Fish and Boat Commission (PFBC) now manages Big 
Sewickley Creek, Bull Creek, Deer Creek (including 
Deer Lakes), Flaugherty Run, Long Run, Pine Creek 
(including North Park Lake) and upper Turtle Creek 
as “approved trout waters.”  Mingo Creek, while in 
Westmoreland County, flows into the Monongahela 
River adjacent to the Allegheny County line and is 
also an “approved trout water” stream.  Montour 
Run will likely be added to this list in 2003.  Upper 
Turtle Creek, upstream of Trafford, was previously 

managed for trout by the PFBC.  It lost its status 
because of recurring incidents of severe acid mine 
drainage pollution, but was then returned to the list 
of managed coldwater fisheries of Allegheny County 
in 2002.  In addition to officially “approved trout 
waters,” trout have been stocked by sportsmen’s 
clubs, watershed associations and others in Little 
Sewickley Creek, upper Turtle Creek, Montour Run 
and perhaps in other locations within the county.  
The trout observed in Little Bull Creek, Bailey Run 
and Pigeon Creek occurred in streams which are not 
stocked or managed for trout by the PFBC.

C. Condition Score Ranking  
 To further characterize the fisheries of 
the 3R2N study streams, Index of Biotic Integrity 
(IBI) scores were computed from data collected by 
electrofishing at thirty of the thirty-five streams.  
IBIs’ were not computed for Tassey Hollow, Blacks 
Run, or Falling Springs Run because these stations 
are probably too small to regularly support fish.  
Nor were IBIs computed for Pigeon or Pine Creeks 
because these two streams were too large to collect 
data suitable for IBI development by the backpack 
electrofishing methods utilized.  Table 6 is a list of 
the IBI metrics employed.  The metrics and drainage 
area weighted scores were determined from criteria 
established by the Ohio Environmental Protection 
Agency (OEPA, 1988), with some modification for 
local conditions.  The most significant modification 
was the introduction of a negatively weighted 
“Percent Blacknose Dace” metric.  Blacknose dace 
are a clear indicator of stress in the local small urban 
stream environment.  This species was therefore used 
as an indicator in the same manner that green sunfish 
were used by Karr et al. (1986) in Upper Midwestern 
stream IBI development.
 The cumulative IBI scores for the 3R2N 
streams are shown in table 7.  Cumulative score 
ratings of >50 are exceptional, 35-49 good, 25-34 
fair, 15-24 poor, and <14 very poor.  Six local streams 
had good scores: Little Bull Creek (48), Plum Creek 
(46), Bailey Run (42), Little Pucketa Creek (40), Mingo 
Creek (38) and Guyasuta Run (38).  Four streams had 
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fair scores: Crawford Run (34), Pucketa Creek (34), 
Kelley Run (26) and Squaw Run (26).  Three streams 
had poor scores: Perry Mill Run (22) Sandy Creek 
(18) and Pine Run (16).  The scores of the remaining 
sixteen streams were all very poor.  Streams with no 
fish, or essentially no fish, cannot be rated by the 
IBI technique.  Homestead Run, Quigley Creek and 
Guys Run, which had no fish, were assigned values 
of 0.  Thompson Run/Duquesne, which had only one 
white sucker, and Peters Creek, which had only two 
apparently transient individuals, were both assigned 
IBI values of 10.

D.  Rare and Endangered Fish Species 
 Two individuals of one species of fish which 
is classified as endangered within the Commonwealth 
by the Pennsylvania Fish and Boat Commission, the 
river shiner (Notropis blennius), were collected in 
Bailey Run near its mouth on 23 May 2002.  The river 
shiner ranges throughout the Mississippi River and 
Hudson Bay watersheds.  Trautman (1981) found 
it to be an abundant species along the lower Ohio 
River, downstream of the confluence of the Scioto 
River, but in Pennsylvania the river shiner has been 
reported only sporadically in the Monongahela and 
Ohio Rivers since 1886 (Cooper, 1983).  It is a fish 
that nearly exclusively inhabits large rivers.  Trautman 
(1981) observed that the river shiner occurred 
commonly in Ohio River tributaries only at their 
mouths.  For example, on the Scioto River in Ohio, 
despite intensive seining, none were collected farther 
upstream than four miles from the mouth of this Ohio 
River tributary.  The individuals collected in Bailey 
Run, therefore, can be considered to be a big river 
species transient from the nearby Allegheny River.
 The identification of the captured river 
shiners was confirmed by certified fisheries 
professional and consulting environmental scientist 
Patrick Bonislawsky, and the specimens were 
preserved for reference.  Independent confirmation 
of river shiner recolonization of the waters of the 
Allegheny watershed by other researchers occurred 
almost simultaneously.  In both 2001 and 2002, 
Argent and Kimmel (2002) conducted extensive fish 

sampling of the Ohio and Allegheny Rivers between 
Wheeling, West Virginia and the reach of the lower 
Allegheny River in Allegheny County, PA near Twelve 
Mile Island (in the vicinity of Allegheny River Mile 
Point 14).  They captured no river shiners in 2001, 
but in 2002 collected thirty-two specimens near 
Allegheny River mile 14.  The confluence of Bailey Run 
is at Allegheny River Mile Point 20.4.
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IV. Conclusions 

Most of the small streams in Allegheny 
County now contain fish, even in their lower reaches 
where they are most likely to have accumulated 
multiple insults from urbanization, industrialization, 
mineral extraction activities and transportation 
corridor development and maintenance.  IBI 
computations show that in spite of their locations 
and histories in a busy urban-industrial environment, 
nearly a third of those small streams supported fair to 
good fish communities.  A few even have recreational 
fishery potential, and one contained a state 
endangered fish species.  Acknowledging that many 
local streams are seriously degraded, the results are 
still encouraging.  While they were once generally 
viewed to be public nuisances, and flooding and 
public health liabilities, we believe that the results 
of this study demonstrate a great potential for these 
streams to become valued community assets.



3R2N Fishes of Small Tributaries, Phase 3 - 2002

16

3R2N Fishes of Small Tributaries, Phase 3 - 2002

17

V. References

Argent, David G. and William G. Kimmel, 2002. 
Assessment of Paddlefish Re-introduction to the 
Ohio and Allegheny Rivers, Pennsylvania and West 
Virginia. Biological and Environmental Sciences 
Department and the Foundation for California 
University of Pennsylvania, California University of 
Pennsylvania, California, PA.

Cooper, Edwin L. 1983. Fishes of Pennsylvania and 
the Northeastern United States. The Pennsylvania 
State University Press. University Park, PA.

Etnier, David A. and Wayne C. Starnes, 1987. The 
Fishes of Tennessee. University of Tennessee Press, 
Knoxville, TN.

Holland, L .D., et al. 1984. Analysis of Existing 
Information on Adult Fish Passage Through 
Dams on the Upper Mississippi River. U.S. Fish 
and Wildlife Service, National Fishery Research, 
LaCrosse, Wisconsin.

Hoskin, R. H. and M. Koryak. 1990. Tailrace Fisheries 
of Reservoirs in the Upper Ohio River Drainage 
Basin. Abstracts, 120th Annual Meeting of the 
American Fisheries Society, Aug 26-30, Pittsburgh, 
PA.

Hoskin, R.H., M. Koryak and J.L. Stafford. 2003. 
Fishes of Small Tributaries to the Allegheny and 
Monongahela Rivers in Urban/Suburban Allegheny 
County, Pennsylvania.  Journal of the Pennsylvania 
Academy of Science (In Print).

Karr, J. R., K.D. Fausch, P.L. Angermier, P.R.Yant, and 
I. J. Schlosser. 1986. Assessing Biological Integrity 
in Running Waters: A Method and its Rationale. 
Trans Amer. Fish Soc. 116(1):1-11.

Kennen, Jonathan G., and Mark A. Ayers. 2002. 
Relation of Environmental Characteristics to the 
Composition of Aquatic Assemblages along a 
Gradient of Urban Land Use in New Jersey, 1996-98.  
Water Resources Investigations Report 02-4069, 

National Water Quality Assessment Program. U.S. 
Geological Survey, West Trenton, NJ.

Koryak, M. and R. H. Hoskin. 1994. Variables 
Influencing the Productivity and Diversity of 
Reservoir Tailwater Fisheries in the Upper Ohio 
River Drainage Basin. 14th International Symposium 
of the North American Lake Management Society, 
Oct. 31-Nov. 5, Orlando, FL.

Koryak, Michael, Hoskin, Robert H., Reilly, Rosemary 
J., and Stafford, Linda J. 2001. The Impact of Above 
Grade Sewerline Crossings on the Distribution and 
Abundance of Fishes in Recovering Small Urban 
Streams of the Upper Ohio River Valley. Journal of 
Freshwater Ecology. Vol. 16, No. 4, pp 591-598.

Koryak, Michael, and Linda J. Stafford 2001. 
Three Rivers Second Nature, Aquatic Invertebrate 
Biological Assessments, Phase 1 Report. The 
STUDIO for Creative Inquiry, Carnegie Mellon 
University, Pittsburgh, PA.

Koryak, Michael, and Linda J. Stafford. 2002. Three 
Rivers Second Nature, Aquatic Invertebrate 
Biological Assessments Phase 2 Report. The STUDIO 
for Creative Inquiry, Carnegie Mellon University, 
Pittsburgh, PA.

Koryak, Michael, Linda J. Stafford, Rosemary J. 
Reilly, and Paul M. Magnuson. 2002 Impacts of 
Steel Mill Slag Leachate on the Water Quality of a 
Small Pennsylvania Stream. Journal of Freshwater 
Ecology 17:3; 461-465.

Ohio Environmental Protection Agency, 1988. 
Biological Criteria for the Protection of Aquatic 
Life: Vol. II: Users Manual for Biological Field 
Assessment of Ohio Surface Waters. Ohio 
Environmental Protection Agency, Ecological 
Assessment Section, Division of Water Quality, 
Columbus, OH.

Ohio River Valley Water Sanitation Commission. 1962. 



3R2N Fishes of Small Tributaries, Phase 3 - 2002

16

3R2N Fishes of Small Tributaries, Phase 3 - 2002

17

Aquatic Resources of the Ohio River. Ohio River 
Valley Sanitation Commission, Cincinnati, Ohio.

Pearson, W.D. and L.A. Krumholz. 1994. Distribution 
and Status of Ohio River Fishes, DOE Interagency 
Agreement No. EPA-1AG-D7-01187. Oak Ridge 
National Laboratory, Oak Ridge, TN.

Plafkin, J.L., et al. 1989. Rapid Assessment 
Protocols for Use in Steams and Rivers: Benthic 
Macroinvertebrates and Fish. U.S. Environmental 
Protection Agency, Assessment and Watershed 
Protection Division, Washington, D.C.

Preston, H.R. and G.E. White. 1978. Summary of Ohio 
River Fishery Surveys, 1968-1976, EPA 9-3/9-78-
009. U.S. Environmental Protection Agency, Region 
III Wheeling, WV.

Shapiro, M.A., et al. 1967. Intensive Study of 
the Water at Critical Points on the Monongahela, 
Allegheny and Ohio Rivers in the Pittsburgh, 
Pennsylvania Area. Department of Public Health 
Practice, Graduate School of Public Health, 
University of Pittsburgh, Pittsburgh, PA.

Trautman, Milton B. 1981. The Fishes of Ohio. Ohio 
State University Press in Collaboration with the 
Ohio Sea Grant Program Center for Lake Erie Area 
Research, Columbus, OH.



3R2N Fishes of Small Tributaries, Phase 3 - 2002

19

VI. Tables and Figures

Table 1. Three Rivers Second Nature, Stream Stations 
Sampled by Electrofishing in 2002.
 
Table 2. Three Rivers Second Nature, Fish Species 
Distribution in Tributaries of the Monongahela River in 
Allegheny County, Pennsylvania, June-July 2002.

Table 3. Three River Second Nature, Fish Species 
Distribution in Tributaries of the Allegheny River in 
Allegheny County, Pennsylvania, May-June 2002.

Table 4. Three Rivers Second Nature, Fish Catch per Unit 
Effort in Tributaries of the Monongahela River, Allegheny 
County, Pennsylvania, June-July 2002.

Table 5. Three Rivers Second Nature, Fish Catch per Unit 
Effort in Tributaries of the Allegheny River, Allegheny 
County, Pennsylvania, May-July 2002. 

Table 6. Index of Biotic Integrity (IBI) Metrics.

Table 7. Comparison of Fishery Index of Biotic Integrity (IBI) 
Values for Tributaries of the Monongahela and Allegheny 
Rivers in Allegheny County, Pennsylvania, 2002.

Figure 1. Number of Fish Species Collected in 2002 at Each 
Sampling Site of the Allegheny and Monongahela River 
Tributaries in Allegheny County, Pennsylvania.

Figure 2. Fishery Index of Biotic Integrity (IBI) Values, 2002.
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Table 6
Index of Biotic Integrity (IBI) Metrics

Total Number of Species
Number of Darter/Sculpin Species
Number of Sunfish Species
Number of Sucker Species
Number of Minnow Species
Number of Intolerant Species
Percent Tolerant Species
Percent Omnivores/Generalists
Percent Insectivorous/Invertivorous Species
Percent Top Carnivores/Piscivores
Number of Individuals/300 meter (Including Tolerants)
Percent Blacknose Dace
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Table 7
Comparison of Fishery Index of Biotic Integrity (IBI)* Values for Tributaries of the Monongahela and Allegheny Rivers in 
Allegheny County, Pennsylvania

Stream    Score     Drainage Basin

Little Bull Creek   48     Allegheny River
Plum Creek    46     Allegheny River
Bailey Run    42     Allegheny River
Little Pucketa Creek   40     Allegheny River
Mingo Creek    38     Monongahela River
Guyasuta Run    38     Allegheny River
Crawford Run    34     Allegheny River
Pucketa Creek    34     Allegheny River
Kelley Run    26     Allegheny River
Squaw Run    26     Allegheny River
Perry Mill Run    22     Monongahela River
Tawney Run    17     Allegheny River
Sandy Creek    18     Allegheny River
Pine Run    16     Monongahela River
Dry Run    14     Monongahela River
Lobbs Run    14     Monongahela River
Becks Run    12     Monongahela River
Streets Run    12     Monongahela River
West Run    12     Monongahela River
Sandy Creek (Curry Hollow)  12     Monongahela River
Thompson Run/Turtle Creek  12     Monongahela River
Crooked Run    12     Monongahela River
Sipes Run    12     Allegheny River
Girtys Run    12     Allegheny River
Riddle Run    12     Allegheny River
Peters Creek    10     Monongahela River
Thompson Run (Duquesne)  10     Monongahela River
Homestead Run     0     Monongahela River
Quigley Creek      0     Allegheny River
Guys Run      0     Allegheny River

* IBI determined from criteria established by the Ohio Environmental Protection Agency, with each station 
   drainage area weighted for each metric (Ohio Environmental Protection Agency 1988). Cumulative score 
   ratings are as follows:>50 exceptional, 35-49 good, 25-34 fair, 15-24 poor, and < 14 very poor.
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VII. Appendices
 Appendix A. Individual Fish Sampling Station Collection  
 Data Summaries for Tributaries to the Monongahela River in  
 Allegheny County, Pennsylvania
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VII. Appendices
 Appendix B. Individual Fish Sampling Station Collection  
 Data Summaries for Tributaries to the Allegheny River in  
 Allegheny County, Pennsylvania
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VII. Appendices
 Appendix C. Common and Scientific Names of Fishes 
 Collected from Small Urban/Suburban Streams of 
 Allegheny County, Pennsylvania in 2002
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Common and Scientific Names of Fishes Collected from Small Urban/Suburban Streams of Allegheny County, 
Pennsylvania in 2002

Salmonidae
Rainbow Trout   Oncorhynchus gairdneri
Brown Trout   Salmo trutta

Cyprinidae
Stoneroller   Campostoma anomalum
Carp    Cyprinus carpio
Emerald shiner   Notropis atherinoides
River shiner   Notropis blennius
Common shiner   Notropis cornutus
Rosyface shiner   Notropis rubellus
Spotfin shiner   Notropis spilopterus
Sand Shiner   Notropis stramineus
Mimic shiner   Notropis volucellus
Bluntnose minnow  Pimephales notatus
Fathead minnow  Pimephales promelas
Blacknose dace   Rhinichthys atratulus
Longnose dace   Rhinichthys cataractae
Creek chub   Semotilus atromaculatus

Castostomidae
Quillback   Carpiodes cypinus
White sucker   Catostomus commersoni
Hogsucker   Hypentelium nigricans
Golden redhorse  Moxostoma erythrurum

Centrarchidae
Rock Bass   Ambloplites rupestris
Bluegill    Lepomis macrochirus
Smallmouth bass  Micropterus dolmieui
Largemouth bass  Micropterus salmoides

Sciaenidae
Freshwater drum  Aplodenotus grunniens

Cottidae
Mottled sculpin   Cottus bairdi

Percidae
Greenside darter  Etheostoma blennioides
Rainbow darter   Etheostoma caeruleum
Fantail darter   Etheostoma flabellare
Sauger    Stizostedion canadense
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