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Pithole Creek Assessment Project Origins: 

In late 2017 a limited investigation of stream conditions in Pithole Creek in Venango and Forest County was 

completed as part of the Three Rivers Quest (3RQ) Northern Allegheny River Basin water quality monitoring 

initiative.  3RQ water quality grab samples showed elevated levels of parameters associated with oil and gas 

production - specifically bromide, chloride, and sodium - that exceeded concentrations found at other 3RQ 

sites collected in the northern portion of the Allegheny River basin since 2013.  Logger data also showed 

conductivity well above the norm for a healthy Allegheny Plateau stream.   

In 2018 Pithole Creek became a 3RQ targeted study watershed because of the preliminary findings discussed 

above and its history related to the early oil industry, current oil and gas production activity, and brine 

application on dirt and gravel roads occurring at that time throughout the watershed.  As a targeted study 

grab samples were collected at sites on Pithole Creek and selected tributaries to document water quality from 

2018 through 2020. 

These preliminary findings prompted the initiation of a Coldwater Heritage Grant application submitted by 

Penn Soil RC&D.  Penn Soil received a grant in 2018 to assess the Pithole Creek watershed. 

Figure 1.  Location of the Pithole Creek watershed within in the Northern Allegheny River basin. 
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Pithole Creek History 

Pithole Creek is a major tributary to the Allegheny River draining 41.8 square miles with a total of 77 miles of 

mapped streams (PA StreamStats).  Today much of the watershed is forested (93%) with only limited urban 

development (3%) with Pleasantville being the largest developed area in the watershed.  Rural residences are 

scattered throughout the watershed. 

What defines Pithole Creek is its history of oil production.  The Pithole Creek watershed is located immediately 

east of the Oil Creek watershed where Edwin “Colonel” Drake discovered oil near Titusville on August 27, 

1859.  The well in Titusville was only 69 feet deep but the pioneering method that Drake developed - using 32’ 

long cast iron pipe and drilling inside the pipe to prevent bore hole collapse and water infiltration - what we 

call casing today, revolutionized oil extraction.  This innovation spread rapidly in the Oil Creek valley and 

eventually along Pithole Creek.  

Extensive oil production began in the Pithole Creek watershed on January 7, 1865 at the Holden Farm in what 

was to become Pithole City, approximately 8 miles from Titusville. That initial well was drilled into the 

Venango Third Sand about 450’ to 550’ below the surface. The oil in that formation was under high pressure 

enabling commercial production and initially produced 250 barrels/day which sold at that time for $8/barrel.  

Oil production would eventually involve all the Venango sands and thus created widespread drilling 

throughout the watershed.  

Pithole was the quintessential boomtown.  Oil strikes at nearby wells in January 1865 prompted a large influx 

of people to Pithole.  On November 30, 1865 Pithole was incorporated as a borough with an approximate 

population of 15,000.  At one-point Pithole had 54 hotels, 3 churches, the third largest post office in 

Pennsylvania, a newspaper, a theater, a railroad, and a red-light district. 

Oil derricks and storage tanks occupied much of the area around Pithole and along Pithole Creek.  Oil 

transport from Pithole to commercial buyers was difficult because of terrain and weather.  Initially oil was 

transported in barrels with teams of horses that had a very high mortality rate.  Due to recurring issues with 

Teamsters, Samuel Van Slyke designed and opened the world’s first pipeline in Pithole.  The pipeline was small 

by current standards being only 2 inches in diameter.  Constructed from wrought iron pipe in 15-foot joints, 

the 5.5 mile pipeline extended from Miller Farm Rail Station on the west side of Oil Creek (south of Titusville) 

to Pithole and was completed on October 9, 1865.  The pipeline revolutionized crude oil transportation. 

The boom at Pithole would not last.  By 1866 Pithole had less than 2,000 residents as the glut of oil from 

widespread drilling and the efficiency gains brought by pipeline transport pushed crude prices to $2.50/barrel. 

The United States Census recorded the population of Pithole as only 237 in 1870 and the borough was 

unincorporated in 1877.  Today a museum and visitor center are located at the original site of Pithole City and 

is operated by the Pennsylvania Historical Museum Commission 

This history remains relevant to the condition of Pithole Creek as oil production has remained a prominent 

part of the local economy and many wells remain active within the confines of the watershed.  Additionally, 

there are many abandoned wells in the watershed that date to the boom of 1865 and thereafter. 
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Figure 2. Pithole City circa 1865. 

Figure 3. Oil holding tanks and horse drawn wagons in Pithole City prior to the establishment of the 
Van Slyke pipeline. 
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Figure 4. Miller Farm landing at the terminus of Van Slyke’s pipeline, in 1868. 

Pithole Creek Watershed 

The Pithole Creek watershed is in northern Venango County and western Forest County.  The watershed is on 

the Allegheny Plateau and drains approximately 26,752 acres directly to the Allegheny River at Oleopolis.  

Today much of the watershed is forested (93%) and supports oil and timber production.  Mean annual 

precipitation is 43 inches. 

Stream density in the watershed is 1.83 miles/sq. mi. and there is a total of 77 miles of mapped streams in the 

watershed base on 1:24,000 scale mapping (see graphic on next page).  Many of the streams are coldwater 

fisheries supporting native populations of Brook Trout.  The PA Fish and Boat Comission regularly stocks 

Pithole Creek with trout prior to the opening of the annual spring fishing season.  The Pithole Creek mainstem 

has been, and remains, a popular trout fishing destination. 
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Figure 5.  Pithole Creek watershed with 77 mile stream network, Venango and Forest Counties, PA. 

Topography 

The Pithole Creek watershed has a mean elevation of 155’ above MSL with a mean basin slope of 4.6 degrees. 

The highest elevation in the watershed is at the Tionesta Fire Tower southeast of Pleasantville at 1744’ above 

MSL.  The lowest elevation is at the confluence of the Allegheny River near Oleopolis at approximately 1020’ 

above MSL. 
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Figure 6.  Pithole Creek watershed stream network with topographic map, Venango and Forest Counties, PA. 

Geology and Oil Production 

Much of the Pithole Creek watershed is underlain by sedimentary bedrock formations that are of Devonian, 

Mississippian, and Pennsylvanian origin.  The lithography of these formations is primarily sandstones, 

siltstones, and shales.   

These sedimentary formations are associated with the early development of the oil industry in Venango 

County.   In particular, the Venango Formation contains reservoir rocks of thick sequences of interbedded 

sandstones, siltstones, and shales.  The origin of these rocks is thought to be oceanic nearshore conditions 

that were associated with beaches, barrier bars, and tidal channels. 
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The sandstones in the Venango Formation have variable porosity and permeability.  Oil saturations generally 

averaged less than 30 percent but could reach 50% (based on pre-World War II drilling data).  These reservoirs 

were responsible for the early development of the oil industry in Venango County and Western Pennsylvania.   

By 1880 Pennsylvania supplied half of the total oil supply worldwide and would maintain this position until the 

early 1900s when oil was discovered in Texas.   

Today most of the remaining reservoirs in Venango County are in marginal portions of the formation with 

limited oil reservoirs and high-water saturation.  Most historic and current oil production is associated with 

the Venango First and Venango Third sandstones. 

Figure 7.  Stratigraphy of the Venango Formation with formal and local driller nomenclature. 

Today oil from the Venango Formations is produced by vacuum pumping with small jacks powered by electric 

motors.  These pumps bring fluid containing crude oil and brine water (saline water with varied chemical 

constituents) to the surface where the oil is segregated from the brine in “separators” and then sold into the 

local/regional market.  This oil is a Pennsylvania light crude and differs from the current industry standard oils 

(Brent, West Texas Intermediate) traded worldwide in its chemistry and use.  Pennsylvania crude is paraffin-

based and is widely used in cosmetics and health products. 

Current Oil Production 

Early oil production in Western Pennsylvania was completely unregulated.  Oil and brine spills were common, 

and producers were not concerned with pollution of local streams.  Historically wells were drilled, produced, 

and then abandoned after they no longer produced viable amounts of oil.  
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Today drilling is regulated by the Pennsylvania Department of Environmental Protection (PADEP).  New wells 

are permitted through PADEP and when they reach the end of viable production plugged.   

PADEP maintains a database of oil and gas wells in Pennsylvania that is available to the public and is updated 

regularly.  Their data is available to the public and was used to create a set of maps showing well locations in 

the Pithole Creek watershed including the location of abandoned/orphaned wells, plugged wells, and actively 

producing wells. Based on PADEP data there are 546 abandoned/orphaned wells, 1857 plugged wells, and 

1538 active wells in the Pithole Creek watershed (see figures below).  These categories total 3,941 known 

wells in the 26,752-acre watershed or approximately 1 well/6.8 acres.  This number is surely an undercount as 

many of the wells drilled from 1865 to the 1960s are not accounted for. 

It is noteworthy that all the wells found in the Pithole Creek watershed are conventional oil and gas wells.  

There are currently no unconventional deep-shale wells in the watershed.  While the Marcellus shale 

formation underlies the watershed, it is typically very thin and therefore not economically viable to produce 

at this time. 

Figure 8.  Locations of abandoned/orphaned wells (546) and plugged wells (1,857) (left graphic) and 

active/producing wells (1,538) (right graphic) in the Pithole Creek watershed. Data Source: PADEP 

8/2020. 
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Data Collection 

Water Quality 

Stream grab samples were collected at nine (9) locations within the Pithole Creek watershed as part of the 

Three Rivers Quest1 (3RQ) water quality assessment initiative.  Sample locations included five (5) sites on the 

Pithole Creek mainstem, two (2) on the West Branch of Pithole Creek, and two (2) on tributaries: Tributary 

55774 to Pithole Creek and Woodcock Run.  Samples were collected between March 2018 and February 2020. 

Samples were collected on seven (7) dates.  Grab samples were collected mid-stream/mid-column and 

immediately field filtered with a hand-held vacuum pump through 0.45 UM filters and placed in bottles 

provided by PACE.  Additional raw water samples were collected in PACE provided bottles and placed on ice in 

a cooler.   

Samples were shipped overnight from the FedEx location in Franklin, PA to PACE Water Labs in Greensburg, 

PA.  Sample analysis was conducted on 12 separate parameters as shown in Table 2.  Chain of Custody (COC) 

documentation and sample tracking was completed by RedHorse Environmental and PACE labs.   

Lab results and information related to QA/QC was provided to 3RQ in both a PDF format and MS Excel 

spreadsheets.  Data were graphed with Minitab and/or SPSS as box plots for visual characterization of station 

data and comparisons between sites. 

Table 1.  Water sample station locations for Pithole Creek watershed water quality assessment/3RQ Targeted 

Study Project. 

Station River Mile Site Detail 
Pithole Creek 0.3 Upstream from confluence with Allegheny River 

Pithole Creek 3.3 Stone Arch Bridge on Eagle Rock Road 

Pithole Creek 6.5 Lesher Road Bridge off Pithole Road 

Pithole Creek 10.3 Pithole Road/Pleasant Valley Road 

Pithole Creek 13.5 Walk-in access off Pike Road 

West Pithole Creek 0.1 Pithole Road between Plank Road & Lesher Road 

West Pithole Creek 3.7 Coe Road Bridge 

Tributary #55774 0.1 Pithole Road/Pleasant Valley Road 

Woodcock Run 0.1 Walk-in access off Pike Road 

11 Three Rivers QUEST (3RQ) is a joint project consisting of Research Partners: West Virginia Water Research Institute at West 

Virginia University, the Center for Environmental Research and Education (CERE) at Duquesne University, Wheeling Jesuit University 

(2011-2019), West Liberty University, and RedHorse Environmental, LLC, and is currently funded by the Colcom Foundation. The 

project includes an outreach program titled 3RQ REACH (Research Enhancing Awareness via Community Hydrology). Through online 

mapping and the 3RQ database, the program serves to display and manage water quality data collected throughout the Ohio River 

Basin.  In addition to routine sampling, 3RQ Targeted Studies provide sound science to serve as the basis for implementing solutions 

to water quality programs throughout outreach and awareness by engaging community, regulators, and other parties of interest.  
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Figure 9. Pithole Creek watershed water sample locations 2018 – 2020. 

Table 2.  Chemical parameters, analytical method, and associated detection limits for Pithole Creek watershed 

water quality assessment 3RQ Targeted Study Project. 

Parameter Analytical Method Detection Limit 
Aluminum (dissolved) EPA 6010B 0.050 mg/l 

Calcium (dissolved) EPA 6010B 1.0 mg/l 

Alkalinity (Total/CaCo3 pH 4.5) SM2320B-97 10.0 mg/l 

Sodium (dissolved) EPA 6010B 1.0 mg/l 

Bromide EPA 300.0 0.020 mg/l 

Chloride EPA 300.0 5.0 mg/l 

PACE Pennsylvania/TNI Certification #: 65-00282 
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Figure 10.  Typical filtering apparatus for 3RQ sample field filtration.  Filters 
were 0.45 UM Cole-Parmer cellulose membrane. 

Conductivity Loggers 

Data loggers were placed in Pithole Creek at three (3) main-stem locations and two (2) tributary locations 

(West Pithole Creek and Woodcock Run) to monitor specific conductivity during 2018.  Hobo data loggers 

were deployed in protective housings secured to the stream substrate with cables and stakes.  

Measurements were recorded every 15 minutes (96 observations/day) from March 26 to July 27, 2018. 

Figure 11.  Hobo data logger (left) and housing w/cable and stake (right) used to deploy loggers. 
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Figure 13. PAFBC fish survey stations on Pithole Creek mainstem 2019.  Station length approximately 300m.  

Surveys conducted by PAFBC personnel with a DC backpack electro-fisher during summer low flow conditions. 
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Figure 13. PAFBC fish survey stations on Pithole Creek mainstem 2019.  Station length approximately 300m.  
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Results 

Water Quality 

Lab summary results (median, minimum, maximum, and number of samples) are presented in Table 3 for five 

primary water quality parameters of interest for all stations combined collected across the watershed from 

2018 – 2020.    

Table 3. Water quality summary for alkalinity, calcium, chloride, sodium, and bromide for all stations 

combined in the Pithole Creek watershed 2018 – 2020.  Represents nine (9) stations for seven (7) sampling 

events.  

Parameter Median Minimum Maximum N 

Alkalinity (Total) 26.0 10.0 50.0 60 

Calcium 9.4 4.3 27.7 63 

Chloride 17.8 7.5 146 63 

Sodium 10.6 5.2 40.0 63 

Bromide 0.110 0.042 0.800 63 

Across the watershed dissolved calcium and associated total alkalinity (CaCo3) were higher than anticipated 

considering the ongoing problem of acidic precipitation in western Pennsylvania and the geology of the 

watershed being dominated by acid bearing sandstones.  Alkalinity showed levels providing some buffering 

capacity within the watershed, but sample concentrations fell below 20 mg/l (desired concentration by the PA 

Fish and Boat Commission) in 20 of the 60 samples from 2018-2020. 

Dissolved aluminum was not detectable in any of the water samples collected across the watershed at the 

level of testing conducted by PACE labs (< 0.05 mg/l).  The presence of calcium and the amount of buffering 

capacity (alkalinity) currently occurring in the watershed ensures that aluminum is not in solution and thereby 

not detrimental to sensitive fish species like Brook Trout. 

Chloride, sodium, and bromide showed somewhat elevated concentrations and variability throughout the 

watershed.  It is reasonable to expect this result in that produced water (brine) from conventional oil wells 

escapes to local streams from currently producing wells, numerous abandoned and inactive wells, and from 

previous road applications throughout the watershed.  It should be noted that there are no unconventional 

wells located in the Pithole Creek watershed as of August 2020.   

Water quality for each of the parameters of interest (alkalinity, calcium, chloride, sodium, and bromide) is 

presented as box plots.  Box plots were used as a graphic/statistical information display technique for groups 

or subpopulations of water quality data and provide a nonparametric graphical method to compare locations 

and examine trend or spatial data. In this report box plots are used to produce a graphical display of the 

spatial arrangement of water quality values of interest in locations where multiple stations exist within the 

Pithole Creek watershed-monitoring network.  The plots show the median value and the range of values for 

each parameter and are arranged base on relational characteristics (total alkalinity and calcium; chloride, 

sodium, and bromide).  
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Figure 14.  Box plot of Total Alkalinity (as CaCO3 @ PH 4.5) at Pithole Creek, West Pithole Creek, 

Trib 55774, and Woodcock Run stations collected from 2018 -2020. N= 7. 

Figure 15.  Box plot of calcium at Pithole Creek, West Pithole Creek, Trib 55774, and Woodcock 

Run stations collected from 2018 -2020. N= 7. 
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Figure 16.  Box plot of chloride at Pithole Creek, West Pithole Creek, Trib 55774, and Woodcock 

Run stations collected from 2018 -2020. N= 7. 

Figure 17.  Box plot of sodium at Pithole Creek, West Pithole Creek, Trib 55774, and Woodcock 

Run stations collected from 2018 -2020. N= 7. 

Figure 18.  Box plot of bromide at Pithole Creek, West Pithole Creek, Trib 55774, and Woodcock 

Run stations collected from 2018 -2020. N= 7. 
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Water Quality: Specific Conductivity 

Specific conductivity was measured with Hobo data loggers and the data were plotted as shown in the 

following graphs.  Specific conductivity varied during the deployment of the loggers.  This was anticipated as 

stream discharge is often correlated with specific conductivity. 

Specific conductivity at the five locations was generally higher than would be expected in similar unpolluted 

waters regionally.  Assessments in the Upper Allegheny watershed between 2011 -2015 showed that waters 

unaffected by pollutants have a specific conductivity range of 20 to 40 µS/cm.  These higher concentrations 

can be related to the presence of calcium, bromide, chloride, and sodium (and other chemicals like iron, 

manganese, magnesium, sulfate) in water samples collected across the watershed between 2018 to 2020. 

Figure 19.  Specific conductivity (µS/cm) at Pithole Creek RM 13.5 March 26 – July 27, 2018. 

Figure 20.  Specific conductivity (µS/cm) at Pithole Creek RM 6.5 March 26 – July 27, 2018. 
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Figure 21.  Specific conductivity (µS/cm) at Pithole Creek RM 0.3 March 26 – July 27, 2018. 

Figure 22.  Specific conductivity (µS/cm) at West Pithole Creek RM 0.1 March 26 – July 27, 2018. 

Figure 23.  Specific conductivity (µS/cm) at Woodcock Run at RM 0.1 March 26 – July 27, 2018. 
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Fishery Surveys 

Recent fish surveys of Pithole Creek and tributaries completed in 2018 and 2019 shows that natural 

reproduction of trout occurs throughout the watershed.  An Unassessed Waters Survey conducted by Dr. Andy 

Turner (Clarion University) in 2018 in the Pithole Creek watershed surveyed 8 tributaries for the presence of 

naturally reproducing trout.  Included were tributaries 54770, 54771, 54744, 54765 (2 sites), 54749, 54776, 

and Neilltown Run.  Of these, 3 locations contained natural reproducing trout:  54771, 54765 (lower site), and 

74776 (see figure below). 

Figure 24.  Unassessed Waters Survey showing tributaries with natural reproducing trout (green lines) 

and absence of reproducing trout (red lines) from surveys conducted in 2018 by Dr. Andy Turner, 

Clarion University.  Blue and yellow station markers represent 3RQ water quality collection sample 

sites. 
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The PA Fish and Boat Commission Tionesta Field Office conducted electrofishing surveys at sampling sites on 

the Pithole Creek mainstem in 2019.  These sites were at locations periodically sampled since the 1970s.  Data 

from all surveys is included in the Appendix. 

Figure 24.  Locations showing results of fishery surveys for trout from electrofishing surveys conducted 
by the PA Fish and Boat Commission in 2019. 
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Discussion 

Pithole Creek remains a popular fishing destination in northern Venango County and is stocked annually with 

trout by the PA Fish and Boat Commission.  Many of these releases are at the bridge on Pithole Road south of 

Pleasant Valley Road and at the Stone Arch Bridge on Eagle Rock Road.  Both locations are easily accessible to 

fishermen and therefore experience heavy fishing pressure during the early portion of the trout season, 

especially in April and May. 

It is noteworthy that these stocking locations are within those portions of Pithole Creek that have been 

designated by the PA Fish and Boat Commission as “natural reproduction trout waters”.  Natural trout waters 

are defined by the PA Fish and Boat Commission as “stream sections supporting naturally reproducing 

populations of trout.  A wild trout stream section is a biological designation”.  The practice of stocking 

hatchery reared trout over existing populations of naturally producing trout has historically been, and 

remains, a controversial management practice by the PA Fish and Boat Commission. 

Figure 26.  PA Fish and Boat Commission stocked trout waters (left) and natural reproducing trout waters 

(right) in the Pithole Creek watershed. 
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Figure 27.  Large brown trout (Salmo trutta) captured during PAFBC electrofishing sampling in the middle 

portion to the Pithole Creek watershed July 3, 2019. 

The Pithole Creek watershed has challenges related to water quality and habitat degradation.  This is most 

evident in the diminished fish diversity found at many of the locations where surveys have been recently 

conducted.  Elevated levels of bromide, chloride, and sodium were detected in the water samples taken 

throughout the watershed between 2018 and 2020.  While these parameters do not reach levels that cause 

fish-kills they can have negative impacts related to chronic toxicity and impaired growth and reproduction in 

fish and other stream biota.   

In a fishery any metabolic obligation associated with adapting to chronic, sub-acute toxicity, steals energy that 

is normally directed toward growth and reproduction.  Sodium, chloride, and bromide concentrations are of 

concern in waters samples taken throughout.  These chemicals are associated with historic and current oil 

production as they are found in produced water (brine).  Undiluted brine samples collected from producing 

wells in Venango County from 2015 – 2017 showed very high concentrations of chloride, sodium, and bromide 

(and others).  Further analysis of constituent concentration of the Venango County brine data and other 

sample data provided a means to identify the source of contaminants associated with mine drainage, 

unconventional well production, and conventional well production. (Cantlay et. al., 2020; Cantlay et. al., 2020). 

The pathways these chemicals follow to reach surface waters in the watershed is linked to groundwater and 

surface runoff.  Subsurface connectivity of oil producing formations and freshwater aquifers from drilling 

activity beginning 155 years ago is well known throughout the watershed.  Many of the producing formations 

are “flooded” with freshwater as wells have been abandoned over the years and well casings have 

subsequently failed.  This allows formations that were previously isolated from one another geologically to 

interact with this mixed groundwater subsequently reaching streams.  Numerous abandoned and inactive 

wells are spread across the watershed potentially contributing to groundwater contamination with brine. 
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Figure 28.  Inactive well site with pump jack (photo left) and old separator with overflow pit (photo right) in 

the Pithole Creek watershed.  

Brine leaks and spills at active well sites, separators, or along transfer lines, illegal dumping, and the use of 

brine water for dust control on dirt and gravel roads are the primary pathways associated with surface water 

contamination.  Accidental spills or leaks are relatively common with conventional well production activities.  

Illegal dumping is done by producers to avoid having to pay the costs associated with legal disposal (trucking 

and fees at disposal facilities) or to permitted disposal wells.  The incidence of illegal dumping typically 

increases when the price per barrel of oil drops as producer profitability slips. 

Brine spreading for dust control on dirt and gravel roads has historically been a common practice in 

Pennsylvania that was loosely overseen by PADEP.  Brine spreading was terminated in late 2017 following a 

court case in Warren County that contended that produced water from conventional wells was hazardous 

waste and should be regulated just like produced/flowback water emanating from unconventional wells that 

cannot be spread on roads.  Locally produced brine is typically spread by private contractors on dirt roads 

maintained by townships predominantly in northwest Pennsylvania.   

Figure 29.  Typical application of brine on dirt and gravel roads as practiced prior to 2018 (photo left) and ditch 

turnout on Dean Road aiding brine and sediment runoff into Otto Run (photo right). 
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Figure 30.  Location of dirt and gravel roads in the Pithole Creek watershed totaling 36.25 miles 

Additionally, habitat degradation is a major concern especially in lower gradient reaches of the mainstem of 

Pithole Creek.  Excessive substrate embeddedness negatively impacts macroinvertebrate production and fish 

reproduction.  Visual inspections of locations in the upper and middle portion of the watershed show 

substrate that is moderately or severely embedded.   
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Sediment loading related to channel widening and dirt and gravel roads is driving increasing embeddedness 

primarily in the upper portion of the watershed.  Sedimentation in lower gradient reaches nearer to the 

mouth of Pithole Creek is also associated with heavy ATV use in riparian areas adjacent to the stream channel. 

Figure 31.  Ditch turnout into Woodcock Run on Pike Road (photo left) and ATV crossing on Pithole Creek 

mainstem near mouth at Oleopolis (photo right). 

Channel widening has been documented in the reaches historically sampled by the PAFBC.  The result of 

channel widening in the stream channel is a modification in channel units (creation of glides), reduction in 

water depth and hydraulic cover, reductions of in-stream cover (overhanging vegetation) and loss of large 

woody debris (log jams and log deflectors).  Lateral widening is also contributing sediment as bank full 

discharge events increase in frequency. 

Figure 32. Channel widening in PAFBC sampling section in the middle portion of Pithole Creek.  Note lack of 

instream habitat, overhanging vegetation, hydraulic cover, and woody debris (photo left) compared to in-

stream log with downstream scour pools (photo right). 

Significantly better habitat exists in the lower reaches of Pithole Creek where the stream channel gradient 

increases.  This is primarily found in that portion of the main channel beginning upstream of the Stone Arch 
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Bridge on Eagle Rock road and extends to about 3/4 mile above the confluence of Pithole Creek with the 

Allegheny River.  This section contains gradient breaks, boulder fields, chutes, flow deflectors, and large pools 

that are favored by trout and other fish species.  

Figure 33.  Quality fish habitat found in higher gradient portions of Pithole Creek.  Upper photo shows a 

boulder field and lower photo an elongated pool below a high gradient riffle.    
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Summary 

Pithole Creek is a relatively healthy stream and remains a popular trout fishery.  Trout can be found 

throughout the mainstem and in many tributaries but were rarely encountered in the upper portion of the 

watershed.  Local fishermen generally note that over the last 30 years the trout fishery has declined in Pithole 

Creek.  The PA Fish and Boat Commission has indicated that it will continue stocking Pithole Creek to meet 

angler needs. 

There is room for improving water quality and in-stream habitat conditions throughout the watershed.  Water 

quality improvements can focus on finding and eliminating brine from reaching Pithole Creek and its 

tributaries.  This has the potential to reduce the concentration of chloride, sodium, and bromide in stream 

water.  Targeting abandoned and inactive wells for plugging and proper brine management could achieve this 

goal. 

Habitat improvement in the upper portion of the watershed will require improving dirt and gravel road 

management.  This has the potential to reduce road generated sediment from reaching the stream and 

causing the widespread embeddedness encountered in many stream reaches.  Reducing the degree of 

embeddedness in riffles may help restore trout reproduction in those areas where 2019 surveys failed to find 

native populations. 

Habitat in the center section of the mainstem of Pithole Creek above the Stone Arch Bridge often lacks 

channel structure and habitat diversity.  Sections of the channel have failing banks from long term widening 

and lack large woody debris.  Reintroducing large wood into the channel and stabilizing bank and riparian 

areas would create locations that would support a more diverse and robust fishery.  

The lower section of the Pithole Creek mainstem has high quality habitat especially in high gradient reaches 

that have a diversity of connected channel units including deep pools and abundant riffles prior to reaching 

the Allegheny River.  In the transitional reach at the mouth of Pithole Creek significant erosion and 

sedimentation is occurring from heavy ATV use in the riparian zone.  The formation of ruts that lead directly 

into the channel and stream crossings (fords) are accelerating sedimentation throughout this section.    
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Recommendations 

Dirt and Gravel Roads 

• Conduct an in-depth assessment of dirt and gravel roads within the watershed to identify locations

with direct contributions of sediment and other runoff contaminants to local streams.  Survey results

can be used to secure funding from the PA Dirt and Gravel Roads Program by the Venango County and

Forest County Conservation Districts to address problematic locations and thereby reduce sediment

contributions from dirt and gravel roads.

• The use of brine water from local conventional producing oil wells should not be utilized by townships

in the future for dust control on dirt and gravel roads to eliminate contaminant transfer to local

streams.

• Conduct a study to convert existing dirt and gravel roads to paved or sealed low volume roads and

identify where conversion would be feasible throughout the watershed.

In-Stream Habitat Improvement 

• Conduct a habitat assessment of the middle and upper sections of Pithole Creek where channel

widening has been observed and channel units are dominated by glides.  Survey results can identify

locations where improvement projects could be implemented by local interests that could stabilize

failing banks where appropriate, add large woody debris and boulders, and diversify in-channel habitat.

Oil Well Management 

• Work with landowners to conduct a survey to identify inactive and abandoned wells throughout the

watershed and secure funding to plug wells.

• Promote responsible brine disposal for actively producing wells within the watershed.

Fishery Management 

• Conduct a survey of stream culverts within the watershed to identify locations where fish passage is

restricted.  The culvert survey can be used to secure funding from the PA Dirt and Gravel Roads

Program and other conservation funding sources to install oversized culverts that enable fish passage

into smaller tributaries and thereby facilitate more coldwater migratory species (i.e., trout) spawning

opportunities throughout the watershed.

• Much of the mainstem of Pithole Creek, West Pithole Creek and many tributaries support reproducing

trout populations.  Some of these locations are also stocked by the Pennsylvanaia Fish and Boat

Commission with hatchery produced trout. While the PAFBC is currently not planning to alter stocking

policy in the watershed local interests may consider regulatory action that could modify existing

policies and management practices.

Watershed Association Development 

• Explore local/regional interest in developing a watershed group to advocate for conservation

initiatives, surveys, and potential projects in the Pithole Creek watershed.
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Appendices

• PA Streams Stats Report:   Pithole Creek

• Pennsylvania Fish and Boat Commission 2019 Reinventory Summary for Pithole Creek

• Unassessed Waters of the Upper Clarion and Middle Allegheny: Clarion University, 2018

• Pennsylvania Fish and Boat Commission Fisheries Reports (1996, 1985, 1981, 1970)

• Pennsylvania Department of Environmental Protection Pithole Creek Survey 2018

(Macro-invertebrate Study) 
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SUBJECT: 2019 reinventory summary for Pithole Creek (216E) located in Forest and 
Venango Counties. 

TO: Bruce Dickson, Redhorse Environmental 

FROM: Brian Ensign, Fisheries Biologist, Fisheries Management Area 2 - Tionesta Office

Introduction 

Pithole Creek is a 29.0 km (18.0 mi) medium sized long tributary to the Allegheny River located 
in Forest and Venango Counties near the town of Tionesta, PA. The stream has a drainage area of 
109.04 km2 (41.3 mi2) and flows southwest to its confluence with the Allegheny River. The stream 
is currently subdivided into four sections for management purposes. Pithole Creek contains 
moderately to low density wild Brown Trout population. The current 25 PA Code Chapter 93 
Water Quality Standards designation for Pithole Creek is Cold Water Fishes (CWF). Pithole Creek 
is included on the PFBC’s list of stream sections that support natural reproduction of trout from 
the headwaters to the mouth. It is also classified as an Approved Trout Water (ATW) and thus 
Sections 02 & 03 are stocked annually with catchable size Brown and Rainbow Trout during the 
preseason and inseason stocking periods. Historically, the stream and its entire watershed has 
suffered from significant impacts since the turn of the century due to oil and gas production. 
Although these impacts have greatly improved the stream still suffers from lingering effects of 
water quality conditions and particularly within the past 20 years or so increased degradation of 
quality wild trout habitat. Recent concerns fueled by the boom in gas extraction resulting new road 
construction to well pads and brine pumping, discharging and spraying of dirt roads within the 
Pithole Creek watershed that could potentially have negative impacts on the present wild trout 
populations. 

A re-inventory survey of Pithole Creek was conducted in Sections 01 – 03 to assess the 
naturally occurring fish populations, to assess the stocked trout population, to assess in-stream 
habitat and water quality, and to update management plans for the stream. These sections were 
last surveyed by Fisheries Management Area 2 staff in 1996. An assessment of Section 04 
was tentatively scheduled for 2020 but due to the COVID 19 pandemic, along staffing issues 
and scheduling conflicts the survey was postponed until the summer of 2021. A final report will 
then be distributed once Section 04 is surveyed, which is expected in the winter of 2021. 

Methods 



Biologists from the Area 2 Fisheries Management office conducted surveys in Pithole Creek on 
July 02 and September 11, 2019 in Section 01, on July 03, 2019 in Section 02 and on September 
26, 2019 in Section 03. Additionally, three representative sampling stations totaling 2.9 percent of 
the section length were sampled in Section 01, two representative sampling stations totaling 7.3 
percent of the section length was sampled in Section 02 and two representative sampling stations 
totaling 9.5 percent of the section length was sampled in Section 03.  

All procedures were carried out according to those outlined by Detar et al. (2011) and Weber et al. 
(2011). Physical characteristics, physical-chemical values, and fish communities were examined. 
The fish communities were sampled using a backpack electrofisher. Wild trout were measured and 
recorded in 25 mm (l.0 inch) length groups. Statewide average weights calculated for each length 
group were used to generate biomass estimates. Wild trout densities were determined by using the 
number of trout captured in a single electrofishing pass. Hatchery trout, identified by excessive fin 
wear and coloration, were excluded from abundance and biomass estimates. Scientific and 
common fish names reference the Integrated Taxonomic Information System 
(http://www.itis.gov).   

Results and Discussion 

Results of the survey saw an overall decline in wild trout populations, specifically Brown Trout, 
both in abundance and biomass estimates in Sections 01 & 02. Section 03 continues to provide 
decent numbers of wild Brown Trout and good fishing opportunities for stocked trout. Significant 
changes to habitat complexity with degradation of quality wild trout habitat conditions, primarily 
in Sections 01 & 02 were noteworthy. Staff also documented many of the pool habitat types within 
these two sections historically had relatively good depths but are now much shallower due to 
excessive sedimentation, embeddedness and stream bedload from road development in the 
headwaters. These increases in sedimentation are continually changing the morphology of the 
stream which is often accelerated by flood events causing the widening of the channel and reducing 
the overall width/depth ratios. This also can be especially problematic for the natural reproduction 
of young fish and staging of adult fish. It is of the opinion by Area 2 staff that in order to maintain 
and rebuild the wild trout population in Sections 01 & 02 of Pithole Creek, that instream habitat is 
further needed to prevent the decline of the current wild trout population. Although RBP habitat 
scores generally indicate that habitat is suboptimal, there are limiting factors at each site that reduce 
the wild Brown Trout population. Specifically, beaver activity in Section 01 has caused a reduction 
in stream velocities and an increase in siltation throughout downstream historical sites. Cover for 
trout has also been reduced resulting in thermal increases in water temperatures during the summer 
as even more concerning are many of riffle habitats in these open canopy areas preferred by young-
of-the-year (YOY) trout are being degraded and for the most part disappearing. The addition of 
instream habitat to constrict flows or the addition of spawning substrate may be of benefit to the 
wild Brown Trout in these Sections. In Section 02, the wild trout population is described as 
moderate, with somewhat improved habitat conditions compared to Section 01. Historically this 
section maintains a Class C wild Trout population but results from our 2019 saw an overall 
decrease in the wild trout population since the previous surveys. Reasons for this decline can be 
attributed to lack of holding water for staging of adult size trout and increases in sedimentation 
resulting in excessive widening of the channel that continues to suppress recruitment and spawning 
success of wild trout. Section 03 contains a moderately dense Class C wild Brown Trout 
population, which is also stocked, and continues to provide good fishing opportunities for 

http://www.itis.gov/


catchable trout. Section 03 contains much improved and preferred habitat complexity compared to 
the upper sections that consists of larger and deeper pools, increased flow due to increased 
gradient, shallow water riffles for improved spawning and recruitment and most importantly 
reduced sedimentation, all critical factors for both stocked and wild trout that reside in this section. 
RFP habitat scores were reflective of these quality habitat conditions and scored in the optimal 
range between 157 to 162. Water quality has remained consistent over the years with pH’s in the 
mid 7’s and alkalinity values slightly improving with each successive survey that’s providing 
adequate buffering compacity for the stream. All other water quality values collected in 2019 were 
similar to previous surveys with slight to moderate decreases in specific conductance at various 
sites. A summary of each section and respective site is detailed below. 

Section 01 

Section 01 begins at the headwaters and continues downstream to the State Route 66 bridge (Table 
1). The upper portion is mainly low gradient and shows evidence of impact from beavers (Castor

canadensis) damming up the stream. Beaver activity immediately up-stream of the survey reach 
may have negatively influenced seasonal thermal regimes and trout catch at this location. This was 
further documented when comparing historical stream widths from 2019 data for Section 01 saw 
increase by an average 1.3 meters. Previous surveys have documented a low-density Class D 
Brown Trout (Salmo trutta) population but in 2019 no wild trout were captured at all three sites 
surveyed, two of which were conducted at historical locations. Water quality in Section 01 was 
similar at all sites in 2019 with slightly higher levels of alkalinity and hardness at RM 13.50 (Table 
4). In comparison to previous years, Specific Conductance levels were much higher, nearly two-
fold, in 1977 at RM’s 11.00 and 13.50. The RBP habitat scores were similar in at all sites ranging 
from 122 -134, in the suboptimal range, and slight improvements in scoring values as you progress 
further downstream, as evident at RM 11.00 (134) (Table 5).  

Sample site RM 15.35 was a newly established site located 100 meters downstream of McCarthy 
Run Road (Table 2). The 100 meter long station averaged 3.0 meters in width and comprised 1.1 
percent of the total section length (Table 1). This site was conducted further upstream into the 
headwaters in order to verify the presence of wild trout. This portion of the stream flowed through 
a low gradient meandering meadow that contained very few pools, mostly shallow riffle habitat 
with some instream large woody debris (LWD). Bank erosion was heavy, and the stream substrate 
was comprised of sand, silt, gravel and rubble. Water was also tannic, i.e. tea colored. Stream 
banks were composed of clay and are prone to erosion during peak events. The stream experiences 
high seasonal flows from excessive runoff/snowmelt. Stream shading is rated as open, composed 
mostly of grasses, shrub small diameter tree saplings. Habitat for fish consists of shallow riffles 
and runs with heavily embedded substrate and light amounts of aquatic vegetation. The RBP 
analysis yielded a final score of 130, placing it in the sub-optimal category (Table 3). Physical-
chemical parameters and their associated values measured under normal flow conditions were as 
follows: air temperature 25.0oC, water temperature 16.9°C, specific conductance 91 umhos, pH 
6.8 standard units, and total alkalinity 20 mg/l (Table 4). A total of nine fish species were captured 
at the site but did not include wild trout. These species included Redside Dace, White Sucker, 
Blacknose Dace, Mottled Sculpin, Johnny Darter, Creek Chub, River Chub Bluntnose Minnow 
and Tonguetied Minnow (Table 5.). Species composition included fish common to a coldwater 
environment to fish common in a warmwater environment.  



Sample site RM 13.50 was an historical site located 500 meters downstream of LR 511 Bridge 
(Table 2). The 75 meter long station averaged 6.3 meters in width and comprised 0.08 percent of 
the total section length. This portion of the stream flowed through a low gradient meandering 
meadow with signs of heavy beaver activity. Site had had very little flow, mostly backwater areas 
that contained deeper pools with muddy bottoms. Bank erosion was heavy, and the stream 
substrate was comprised of sand, silt, gravel and rubble with heavy sediment deposition and 
embeddedness. Very little substrate was exposed in the main channel. Stream banks were 
composed of clay with noticeable AMD seeps and is prone to erosion during peak events. Stream 
shading is rated as partial and composed of grasses, shrubs and trees. Habitat for fish consists of 
riffles and runs with moderate to shallow pools containing LWD. The RBP analysis yielded a final 
score of 122, placing it in the sub-optimal category (Table 3). Physical-chemical parameters and 
their associated values measured under normal flow conditions were as follows: air temperature 
19.0oC, water temperature 16.3°C, specific conductance 97 umhos, pH 6.8 standard units, and total 
alkalinity 27 mg/l (Table 4). Nine fish species were captured at the site; but did not include wild 
trout. Historically, wild Brown Trout were captured in 1977 and 1985 (Table 7). In 1977 a total of 
five Brown Trout ranging size from 50 to 299 mm for a biomass estimate of 8.20 kg/ha and in 
1985 only one Brown Trout at 250 mm at 6.02 kg/ha respectively. Nine species, excluding trout, 
were captured in 2019 (Table 5) compared to six species in 1985 and five in 1977. Additional new 
species included Central Stoneroller, Common Shiner, Johnny Darter and Northern Hog Sucker. 

Sampling site RM 11.00 was an historical site located 300 meters upstream of SR 36 Bridge (Table 
2). The 156 meter long station averaged 7.6 meters in width and comprised 1.7 percent of the total 
section length. This portion of the stream flowed through low gradient meandering meadow with 
signs of beaver activity. Bank erosion was heavy, and the stream substrate was comprised of 
rubble, boulder, gravel and sand. The stream channel was heavily scoured and altered as the result 
of periodic flood events. Stream shading is rated as open and was composed of grasses, shrubs and 
tree saplings. Habitat for fish consists of mostly of shallow riffles with very some deeper pools as 
staging water for trout. The RBP analysis yielded a final score of 134, placing it in the sub-optimal 
category (Table 3). Physical-chemical parameters and their associated values measured under 
normal flow conditions were as follows: air temperature 26.0oC, water temperature 18.4°C, 
specific conductance 120 umhos, pH 7.6 standard units, and total alkalinity 17 mg/l (Table 4).  
Thirteen fish species were captured at the site; but did not include wild trout. Wild Brown Trout 
were last captured back in 1997. A total of seven trout ranging in size from 200 to 324 mm for an 
estimated biomass of 16.22 kg/ha (Table 6) were captured in 2019. Nine species, excluding trout, 
were captured in 2019 (Table 5) compared to seven species in 1985 and four in 1977. Additional 
new species included Common Shiner, Fantail Darter and Tonguetied Minnow. Interestingly, the 
Tonguetied Minnow is associated with clean rock river bottoms, requires a forested riverbank and 
needs somewhat cool water temperatures to survive. 

Section 02 

Section 02 begins at the State Route 66 bridge and continues downstream for 7.33 km to the Lesher 
Road (T612) bridge (Table 1). This 7.33 km section is primarily forested with a mixture of 
moderate to low gradient stretches and is currently managed with stocked trout under 
Commonwealth Inland Regulations with annual preseason and inseason stockings of adult Brown 
and Rainbow Trout (Oncorhynchus mykiss). In Section 02, the wild trout population is described 
as moderate, with slightly improved habitat conditions than compared to Section 01. Previous 



surveys have documented a mixed low-density Class D wild Brook (Salvelinus fontinalis) and 
Brown Trout (Salmo trutta) population. In 2019, wild Brown Trout were captured at both historical 
sites and the estimated biomass of 3.29 kg/ha at RM 9.30 and RM 6.30 at 2.22 kg/ha were the 
lowest on record when compared to historical surveys (Table 7). Reasons for this decline can be 
attributed to lack of holding water for staging of adult size trout and increase in sedimentation 
deposition and embeddedness resulting in decreased pool depths and widening of the channel that 
continues to suppress recruitment of young of the year (YOY) and spawning/reproductive success 
of wild trout. Again, the widening of the stream section was further documented as we saw an 
increase in overall mean width by approximately 1.5 meters. Water quality in Section 02 was 
similar at both sites in 2019 with the exception of Specific Conductance. Specific Conductance 
levels were significantly lower than all previous surveys by a nearly three-fold difference in some 
years. The RBP habitat scores were similar in at all sites ranging from 120 -128, in the suboptimal 
range (Table 3).  

Sample site RM 9.30 was an historical site located 300 meters downstream of SR 1066 (Table 2). 
The 256 meter long station averaged 12.7 meters in width and comprised 3.5 percent of the total 
section length. This portion of the stream primarily flowed through a forested reach, which 
provided partial to open shading. Bank erosion was minimal, and the stream substrate consisted 
primarily of rubble, gravel, boulder, bedrock, and sand. Stream vegetation was set back from the 
channel due to high flow disturbance, resulting from the swift flowing water due to the high 
gradient of the stream. Stream shading is rated as open and composed of grasses, shrubs and tree 
saplings. Habitat for fish consists of mostly of shallow riffles with very some deeper pools as 
staging water for trout. The RBP analysis yielded a final score of 128, which place this stream 
reach in the sub-optimal category (Table 3). Physical-chemical parameters and their associated 
values measured under normal flow conditions were as follows: air temperature 26.0oC, water 
temperature 18.4°C, specific conductance 120 umhos, pH 7.6 standard units, and total alkalinity 
17 mg/l (Table 4). Two wild Brown Trout ranging from at 350 to 399 mm in total length (TL) 
were captured during the survey (Table 8). All trout were greater than or equal to the legal 
harvestable length (175 mm: 7 in). Total Brown Trout biomass was estimated to be 3.29 kg/ha. 
Brown Trout abundance was estimated at 8 trout/km (13 trout/mi) being of legal length or longer 
(Table 5). One hatchery adult Rainbow Trout at 250 mm was also captured. Interestingly, wild 
Brook Trout were captured only once at this site during the 1996 survey. No Brook Trout were 
captured in 2019. Thirteen fish species besides trout were captured in 2019 (Table 5) compared to 
six species in 1977, four in 1985 and 5 in 1996 respectively. Additional new species included 
Common Shiner, Fantail Darter Johnny Darter, Longnose Dace, River Chub and Tonguetied 
Minnow.  

Sample site RM 6.50 occurred at an historical site located 500 meters upstream of confluence of 
West Pithole Creek (Table 2). The 280 meter long station averaged 10.6 m in width and comprised 
3.8 percent of the total section length. This portion of the stream primarily flowed through a 
partially forested reach, with mostly open shading. Bank erosion was minimal, and the stream 
substrate consisted of rubble, boulder, gravel, sand and silt. Stream shading was rated as open and 
was composed of grasses, shrubs and smaller tree saplings. Habitat for fish consist of mostly of 
shallow riffles and lacked deeper pools for staging of trout. Site contained heavy amounts of 
sedimentation deposition and embeddedness. Stream vegetation was set back somewhat from the 
channel due to high flooding events, resulting from the swift flowing water due to the high gradient 
of the stream. Also documented were several Acid Mine Discharge (AMD) seeps throughout the 



site located on both right and left descending banks. The RBP analysis yielded a final score of 120, 
which place this stream reach in the sub-optimal category (Table 3). Physical-chemical parameters 
and their associated values measured under normal flow conditions were as follows: air 
temperature 26.0oC, water temperature 18.0°C, specific conductance 138 umhos, pH 7.7 standard 
units, and total alkalinity 20 mg/l (Table 4). Two wild Brown Trout ranging in size from 250 to 
399 mm in total length (TL) were captured during the survey (Table 7). All fish were greater than 
or equal to the legal harvestable length (175 mm: 7 in). Total Brown Trout biomass was estimated 
to be 2.22 kg/ha. Brown Trout abundance was estimated at 6 trout/km (8 trout/mi). One hatchery 
adult Brown Trout at 250 mm was also captured. The estimated biomass of wild Brown Trout in 
2019 at 2.22 kg/ha was again the lowest on record compared to previous biomass estimates of 3.25 
kg/ha in 1977, 31.00 kg/ha in 1985 and 3.10 kg/ha in 1996. A total of 11 species were captured in 
2019 (Table 5) compared to four species in 1977, three in 1985 and five in 1996 respectively. 
Additional new species included Bluntnose Minnow, Creek Chub, Green Sunfish, Johnny Darter, 
Longnose Dace, Northern Hog Sucker, Redside Dace, and River Chub. 

Section 03 

Section 03 of Pithole Creek extends from Lesher Road (T612) bridge to 300 meters downstream 
of the Stone Arch bridge on State Route 1004 (Table 1). This 5.22 km long section is primarily 
forested with a moderately to steep gradient in the upper portions, consists of a mixture of habitats, 
including some slow and deep low gradient pools created by large boulders in the upper portion 
and then to wide and shallow riffles with rubble, gravel substrates in the lower portion. Section 03 
contains a moderate wild Brown Trout population and has some of the best trout habitat conditions, 
other than Section 04. Drastic differences in trout populations and habitat conditions occur 
between Section 03 and Sections 01 & 02. The section is also stocked and receives preseason and 
inseason of Brown and Rainbow Trout (Oncorhynchus mykiss). Section 03 receives high angler 
use during the stocking season and throughout the summer for catching wild trout as most of the 
section has good access points for anglers to target many of the deeper holes. Water quality at both 
sites was similar with pH values ranging from 7.3 to 7.4 and alkalinities levels just slightly below 
40 mg/l, providing good buffering capacity for throughout the section.   

Sampling site RM 5.30 was located 1.5 km downstream of West Pithole Creek (Table 2). The 168 
meter long station averaged 13.6 meters in width and comprised 3.2 percent of the total section 
length (Table 2). This portion of the stream is very popular with anglers who frequent area and 
contains some of the best habitat for reproduction of wild trout. The site primarily flows through 
an open forested setting with minimal shading. The stream banks were primarily lined with shrubs, 
ferns, and grasses. Bank erosion was light to moderate. The water was clear and swift, and the 
stream substrate was comprised of rubble, gravel, boulder and silt. The stream configuration 
consisted of long riffles and runs with many deep pools that were difficult to effectively sample. 
As a result, several Brown Trout were observed but not netted due to the shear depths. Channel 
widening and scouring was due to high discharge from routine flood events. Fish habitat was 
provided by water depths in pools and runs and with current breaks created by large boulders. The 
RBP analysis yielded a final score of 161, which place this stream reach in the optimal category 
(Table 3). Physical-chemical parameters and their associated values measured under normal flow 
conditions were as follows: air temperature 18.0oC, water temperature 17.9°C, specific 
conductance 211 umhos, pH 7.3 standard units, and total alkalinity 38 mg/l (Table 4). Ten wild 
Brown Trout ranging from 50 mm to 374 mm in total length (TL) were captured during the survey 



(Table 11). Six of the ten Brown Trout (60 percent) were greater than or equal to the legal 
harvestable length (175 mm: 7 in). Total Brown Trout biomass was estimated to be 5.53 kg/ha. 
Brown Trout abundance was estimated at 60 trout/km (96 trout/mi) with 30 trout/km (48 trout/mi) 
being of legal length or longer. One Brown Trout captured (6 trout/km or 10 trout/mi) was greater 
than or equal to 350 mm, or 14 inches in length (Table 9).  Additionally, one hatchery adult Brown 
Trout at 275 mm was also captured.  The estimated biomass of wild Brown Trout in 2019 at 5.53 
kg/ha was slightly above the 1977 biomass estimate of 5.45 kg/ha but well below the 1985 biomass 
estimate of 13.47 kg/ha. Species diversity was low with only six species besides wild trout were 
captured in 2019 (Table 5). Overall species composition was similar to those of previous surveys. 

Sampling site RM 3.34, a newly established site, was located 60 meters upstream of SR 1004 
(Stone Arch Bridge) (Table 2). The 329 meter long station averaged 10.7 meters in width and 
comprised 6.3 percent of the total section length. This portion of the stream primarily flows 
through an open forested setting with minimal shading. The stream banks were primarily lined 
with trees, shrubs, ferns, and grasses. Bank erosion was light to moderate. The water was clear and 
swift, and the stream substrate was comprised of rubble, boulder and gravel. The stream 
configuration again consisted of long riffles and runs with some deeper pools. Extensive channel 
widening and scouring in this portion of the stream was due to roads, bridge crossings, and 
residences (camps) that parallel much of the site. Fish habitat was provided by water depths in 
pools and runs created by large boulders and large woody debris (LWD). Several undercut banks 
providing fish cover were also present throughout this site. The RBP analysis yielded a final score 
of 157, which place this stream reach in the optimal category (Table 3). Physical-chemical 
parameters and their associated values measured under normal flow conditions were as follows: 
air temperature 20.0oC, water temperature 16.7°C, specific conductance 207 umhos, pH 7.4 
standard units, and total alkalinity 38 mg/l (Table 4). Twenty-nine wild Brown Trout ranging from 
75 mm to 399 mm in total length (TL) were captured during the survey (Table 10). Ten of the 29 
Brown Trout (34 percent) were greater than or equal to the legal harvestable length (175 mm: 7 
in). Total Brown Trout biomass was estimated to be 7.35 kg/ha. Brown Trout abundance was 
estimated at 87 trout/km (140 trout/mi) with 30 trout/km (48 trout/mi) being of legal length or 
longer. Two of the Brown Trout captured (6 trout/km or 10 trout/mi) were greater than or equal to 
350 mm, or 14 inches in length. Additionally, three hatchery stocked adult Brown Trout and three 
Rainbow Trout were captured. Hatchery Brown Trout ranged from 225 mm to 399 mm and 
Rainbow Trout at 275 mm to 374 mm, respectively. Six fish species were captured in 2019 (Table 
5), excluding wild and hatchery stocked trout, included Mottled Sculpin, Northern Hog Sucker, 
River Chub, Creek Chub and Longnose Dace. Species composition collected are considered 
transitional in nature and are common to coolwater and warmwater types of environments.  

Recommendations 

1. Section 01 should continue to be managed as a Class D wild Brown Trout fishery under
the Commonwealth Inland Waters regulations with no stocking by the PFBC.

2. Section 01 & 02 of Pithole Creek should be considered a priority water for habitat
improvement projects. Water quality in both sections is suitable for year round survival
of wild and stocked trout. Factors limiting the expansion of the wild trout population
these sections include excessive sedimentation, beaver dams that could potentially
impede fish passage, overall lack of large woody debris limiting the amount of holding



water for larger adult trout due to excessive stream widths. Section 02 is currently 
stocked, continues to provide good fishing opportunities for catchable trout and 
contains good access points for anglers to target deeper pools  

3. Stocking with catchable size trout continues to be the best management program for
Sections 02 & 03, which should continue to be managed as an Approved Trout Water
under current classification, frequency and allocation.

4. Section 04 should be resurveyed to verify its current stream classification for
management purposes and to update biomass estimates regarding the wild trout
population. Section 04 is currently not stocked by PFBC due to its remoteness and
inaccessibility.
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Table 1.  Sectioning strategy and management for Pithole Creek (Forest and Venango Counties, 16E). 

Upper Limit 
Description (RM) 

Lower Limit 
Description (RM) 

Length 
(km) Management Program 

Section 01 Headwaters (16.49) State Route 36 Bridge (10.80) 9.16 Natural Yield 

Section 02 State Route 36 Bridge (10.80) Lesher Road (T612) Bridge (6.25) 7.33 Stocked Trout Water 

Section 03 Lesher Road (T612) Bridge (6.25) 300 meters downstream of Stone Arch 
Bridge on State Route 1004 (3.01) 5.22 Stocked Trout Water 

Section 04 300 meters downstream of Stone Arch 
Bridge on State Route 1004 (3.01) Mouth (0.00) 17.98 Natural Yield 

Table 2. Pithole Creek (216E), Forest and Venango Counties. Sections 01, 02 and 03 site sampling locations, length surveyed, average site 
width and site area. 

Section 01 

Site Date River-mile Downstream limit description Length (m) Ave. Width
(m) 

Site Area 
(ha) 

09/11/2020 15.35 100 m downstream of McCarthy Run Road 100 3.0 0.03 

 09/11/2020 13.50 500 m downstream of LR 511 Bridge 75 6.3 0.05 

 07/02/2020 11.00 300 m upstream of State Route 36 156 7.6 0.12 

Section 02 

07/03/2020 9.30 300 m downstream of State Route 1066 256 12.7 0.32 

07/03/2020 6.50 500 m upstream of confluence of West Pithole Creek 280 10.6 0.30 

Section 03 

09/26/2020 5.30 1.5 km downstream of West Pithole Creek 168 13.6 0.23 

09/26/2020 3.34 60 m upstream of State Route 1004 (Stone Arch Bridge) 329 10.7 0.35 



Table 3.   Low and High Gradient Rapid Bioassessment Protocol ratings for Pithole Creek (216E), Forest and Venango Counties, conducted 
within Sections 01, 02 and 03 at RM’s 3.34, 5.30, 6.50, 9.30, 11.00, 13.50 and 15.35 in 2019 sample year. 

Habitat Parameter Reported 

River Mile 

11.00 13.50 15.35 6.50 9.30 3.34 5.30 

Section 01 Section 02 Section 03 
1. Epifaunal Substrate / Available Cover: 10 5 5 9 7 18 18 

2. Embeddedness: 8 15 19 8 8 14 13 

3. Velocity / Depth Regime: 11 15 14 14 13 15 16 

4. Sediment Deposition: 13 3 5 12 13 13 11 

5. Channel Flow Status: 16 14 17 16 16 15 15 

6. Channel Alteration: 17 18 14 16 16 18 18 

7. Frequency of Riffles (or bends): 8 14 14 7 5 16 16 

8. (LB) Left Bank Stability (RB): 8 3 5 6 7 9 9 

8. (RB) Right Bank Stability (RB): 7 3 5 6 7 9 9 

9. (LB) Left Bank Vegetative Protection: 8 8 8 7 8 8 9 

9. (RB) Right Bank Vegetative Protection: 8 8 8 8 8 7 9 

10. (LB) Left Bank Riparian Vegetative Width: 10 8 8 7 10 8 9 

10. (RB) Right Bank Riparian Vegetative Width: 10 8 8 4 10 7 9 

Total Score 134 122 130 120 128 161 157 

RBP Habitat Ratings with Total Score: 
Optimal = 151-200 Suboptimal = 101-150 Marginal = 51-100 Poor = 0-50 



Table 4.  Chemistries collected in Pithole Creek (216E), Venango County within Sections 01, 02 and 03 at RM’s 3.34, 5.30, 6.50, 9.30, 11.00, 
13.50 and 15.35 in 2019 sample year. 

Parameter 

River Mile 

11.00 13.50 15.35 6.50 9.30 3.34 5.30 

Section 01 Section 02 Section 03 
Sample Date 07/02 09/11 09/11 07/03 07/03 09/26 09/26 

Time (24 hour) 1355 945 1105 920 1155 1420 1050 

Air Temperature 29.0 19.0 25.0 26.0 26.0 20.0 18.0 

pH Field Colorimetric/Electronic 7.6 6.8 6.8 7.7 7.6 7.4 7.3 

Specific Conductance 103 97 91 138 120 207 211 

Total Alkalinity Field Mixed Indicator 25 27 20 20 17 38 38 

Total Hardness Field Mixed Indicator 29 30 25 36 34 52 56 

Water Temperature 19.9 16.3 16.9 18.0 18.4 16.7 17.9 



Table 5.  Fish species occurrence in Pithole Creek (216E) within Sections 01, 02 and 03 at RM’s 3.34, 5.30, 6.50, 9.30, 11.00, 13.50 and 15.35 in 
2019 sample year. 

Common Name Scientific Name 

River Mile 

11.00 13.50 15.35 6.50 9.30 3.34 5.30 

Section 01 Section 02 Section 03 
Blacknose Dace Rhinichthys atratulus X X X X X X 
Bluntnose Minnow Pimephales notatus X X 
Brown Trout Salmo trutta X X 
Central Stoneroller Campostoma anomalum X 
Common Shiner Luxilus cornutus X X X 
Creek Chub Semotilus atromaculatus X X X X X X X 
Fantail Darter Etheostoma flabellare X X 
Green Sunfish Lepomis cyanellus X 
Hatchery Rainbow Trout Oncorhynchus mykiss X 
Johnny Darter Etheostoma nigrum X X X X X X 
Longnose dace Rhinichthys cataractae X X X 
Mottled Sculpin Cottus bairdii X X X X X X X 
Northern Hog Sucker Hypentelium nigricans X X X X X 
Rainbow Darter X 
Redside Dace Clinostomus elongatus X X X X X 
River Chub Nocomis micropogon X X X X X 
Stonecat Noturus flavus X 
Tonguetied Minnow Exoglossum laurae X X X 
White Sucker Catostomus commersonii X X X X X X 

Species Total 9 8 9 12 14 8 6 
Note: No wild trout captured in Section 01. 



Table 6. Time series abundance data for Brown Trout from Pithole Creek (216E), Section 01 at RM 11.00 for 1985. 

Size Group 
Population 
Estimate 

6/26/1985 
Kg/Ha 

6/26/1985 
N/Km 

200 1 1.19 8 
225 2 3.30 15 
250 1 2.23 8 
275 2 5.79 15 
300 1 3.71 8 
Totals: 7 16.22 84 

Table 7. Time series abundance data for Brown Trout from Pithole Creek (216E), Section 01 at RM 13.50 for the years of 1977 and 1985. 

Size Group 
Population 
Estimate 

7/11/1977 
Kg/Ha 

7/11/1977 
N/Km 

Population 
Estimate 

6/26/1985 
Kg/Ha 

6/26/1985 
N/Km 

50 1 0.02 3 
125 1 0.15 3 
150 1 0.25 3 
175 1 0.38 3 
250 1 6.02 14 
275 1 1.38 3 
Totals: 5 8.20 29 1 6.02 14 



Table 8. Time series abundance data for wild Brown Trout from Pithole Creek (216E), Section 02 at RM 6.50 for the years of 1977, 1985, 1996 and 
2019. 

Size 
Group 
(mm) Catch 

7/15/1977 
Kg/Ha 

7/15/1977 
N/Km Catch 

6/26/1985 
Kg/Ha 

6/26/1985 
N/Km Catch 

6/26/1996 
Kg/Ha 

6/26/1996 
N/Km Catch 

7/3/2019 
Kg/Ha 

7/3/2019 
N/Km 

50 1 0.03 8 
75 1 0.04 6 
100 1 0.11 6 1 0.04 4 
125 4 0.32 16 
200 1 0.99 8 
225 1 0.94 6 6 8.31 50 
250 9 16.81 76 1 0.56 4 1 0.62 4 
275 2 4.86 17 1 0.73 4 
300 1 2.16 6 
350 1 1.45 4 1 1.6 4 
Totals: 4 3.25 24 19 31.00 159 8 3.10 32 2 2.22 8 

Table 9. Time series abundance data for wild Brown Trout from Pithole Creek (216E), Section 02 at RM 9.30 for the years of 1977, 1985, 
1996 and 2019. 

Size 
Group 
(mm) Catch 

7/11/1977 
Kg/Ha 

7/11/1977 
N/Km Catch 

6/26/1985 
Kg/Ha 

6/26/1985 
N/Km Catch 

6/25/1996 
Kg/Ha 

6/25/1996 
N/Km Catch 

7/3/2019 
Kg/Ha 

7/3/2019 
N/Km 

125 1 0.13 4 
150 1 0.22 4 
175 1 1.23 14 
200 2 3.55 28 
225 4 9.88 56 
250 7 23.32 97 
275 6 25.99 83 
300 1 4.58 13 10.56 14 
350 1 2.35 4 1 1.48 4 
375 1 1 1.81 4 
475 1 5.97 4 
Totals: 1 4.58 13 21 74.53 292 4 8.67 16 2 8 



Table 10. Time series abundance data for wild Brook Trout from Pithole Creek (216E), Section 02 at RM 9.30 for 1996. 

Size Group (mm) Catch 
6/25/1996 

Kg/Ha 
6/25/1996 

N/Km 
75 1 0.03 4 
100 2 0.14 8 
125 4 0.49 16 
150 1 0.20 4 
Totals: 8 0.86 32 

Table 11. Time series abundance data for wild Brown Trout from Pithole Creek (216E), Section 03 at RM 3.34 for 2019 sampling year. 

Size Group (mm) Catch 
9/26/2019 

Kg/Ha 
9/26/2019 

N/Km 
75 6 0.11 18 
100 5 0.20 15 
125 2 0.15 6 
175 6 0.75 18 
200 4 0.76 12 
225 1 0.38 3 
250 2 1.04 6 
275 1 0.67 3 
375 1 3.29 6 
Totals: 29 7.35 87 



Table 12. Time series abundance data for wild Brown Trout from Pithole Creek (216E), Section 03 at RM 5.30 for the years of 1977, 1985 and 2019. 

Size Group 
(mm) Catch 

7/15/1977 
Kg/Ha 

7/15/1977 
N/Km Catch 

6/26/1985 
Kg/Ha 

6/26/1985 
N/Km Catch 

6/26/1996 
Kg/Ha 

6/26/1996 
N/Km 

50 1 0.01 6 
75 3 0.08 13 
150 1 0.08 3 1 0.27 7 
175 6 0.67 16 2 0.59 12 
200 1 0.17 3 1 0.42 6 
225 
250 7 2.25 19 
275 1 0.41 3 1 1.44 7 1 1.03 6 
300 2 3.69 14 1 1.33 6 
325 1 2.32 7 
350 2 5.75 14 1 2.07 6 
450 1 1.88 3 
Totals: 17 5.46 47 7 13.47 49 10 5.53 60 



Figure 1.  Location map for sample site river mile 11.00, 13.50 and 15.35 in Section 01, on Pithole Creek (16E), Venango County, USGS 
Topographic 7.5 Minute Quadrangle – Pleasantville, PA. 



Figure 2.   Location map for sample site river mile 6.30 and 9.30 in Section 02, on Pithole Creek (16E), Venango County, USGS 
Topographic 7.5 Minute Quadrangle – Pleasantville, PA. 



Figure 3.   Location map for sample site river mile 3.34 and 5.30 in Section 03, on Pithole Creek (16E), Venango County, USGS Topographic 
7.5 Minute. 



Unassessed Waters of the Upper Clarion and Middle Allegheny: 

Clarion University, 2018 

Andrew Turner 

Overview 

Our assigned streams were located in a number of different Northwestern Pennsylvania watersheds, 

including the East Branch and West Branch of the Clarion River, Millstone Creek, Hemlock Creek, and 

Pithole Creek. From this list we sampled 41 sites on 39 different streams. All sampling was completed in 

August or early September and followed standard methods. As of Sept. 13, data for all 41 streams has 

been entered into the reporting system and copies of our data sheets have been mailed to Robert 

Weber. Photos with location information and time tags were taken at each site and are posted here: 

https://photos.app.goo.gl/hdUxvsMdxRMEFdft6  All photos are labeled with stream name.  

Of the 41 sites sampled, one was dry, and 40 were electrofished. Of that 40, 24 yielded at least one wild 

trout. Not all of these 24 will qualify for wild trout status...a couple yielded just one fish. 

In terms of broader impacts, the sampling work provided an opportunity for seven different 

undergraduates and recent graduates to earn professional experience. The data are providing a 

foundation for two separate research projects. I recently gave a talk for our local TU chapter and 

solicited input from them. We also work closely with other stakeholders including our local conservation 

districts. 

Below I provide a brief synopsis of the results from each stream. Streams highlighted in green are those 

that yielded at least one wild trout. 

https://photos.app.goo.gl/hdUxvsMdxRMEFdft6


1) UNT West Branch Millstone, RM 1.05 (8/3/18) Most of this stream, including our sample site, is on

Forest Service property. This is an acidic stream, with a pH of 5.2. We sampled near the mouth, and

caught a just a single fish in the entire transect – a mottled sculpin at the very beginning. Habitat

features are excellent, but poor water quality has presumable excluded fish from this stream. The

watershed is entirely forested, but is underlain by the Pottsville Sandstone. Streams draining this

geological strata are poorly buffered and vulnerable to acid rain.

2) UNT to West Branch Millstone Creek (RM 4.27) (8/3/18) Seneca Resources property. Another small

trib to West Branch of Millstone Creek. Forested watershed. This is a small stream, but we captured five

Brook Trout in a 100m transect. Included were four YOY and one older fish. Dace, sculpin, and chubs

were also present. Although the stream is poorly buffered, water quality is good enough for brook trout

and other fish to reproduce.

3) Oil Creek (8/4/18) This tributary

to the West Branch of the Clarion

River, north of Johnsonburg, was

sampled above the mobile home

park on Rt. 219, about 400m from

the mouth of the stream. It is

bordered by deep hemlock forest

and the substrate is very clean. In a

100m transect we captured 13

Brook Trout (photo at right) from

several age classes and four brown

trout. Eight additional species

were present. This is a very high

quality stream.

4) Meffert Creek (8/4/18) This is another West Branch trib north of Johnsonburg, but is smaller than Oil

Creek. We sampled below Rt. 219 and captured three Brown Trout, from multiple size classes, and one

YOY Brook Trout. There were seven additional species of fish present. The water was relatively warm

and temperature may limit trout use of this stream.

5) Long Branch Crooked Creek (8/4/18) Located east of Johnsonburg on State Game Lands 25. This

stream requires a mile long hike through the game lands, and thus is not easily accessible. We captured

15 YOY Brook Trout in our transect, along with seven additional species of fish. We noted that a recent

logging project had removed trees right up to the edge of the stream (photos available) and that there

was fine silt present in the stream. We recommend that the game commission maintain forested

riparian buffers along wild trout streams.

6) UNT East Branch Clarion River (RM 2.75) (8/4/18) Located near Bendigo State Park, this small stream

has wild populations of Brook and Brown Trout. We captured 19 Brook Trout, of several age classes, and

four YOY Browns in a 100m transect. Excellent substrate and many undercut banks, great habitat. These

small tribs are important reproductive habitat and essential in maintaining the wild trout of the East

Branch.



7) Scott Run (8/5/18) A tributary to West Branch Millstone Creek, located south of Marienville. We had

sampled this stream in summer 2012 and failed to find wild trout, but flows were high and it was

recommended that we resample the stream. As before, we found that fish are abundant in this stream,

with eight species present, but trout are absent. It is a mystery why trout are not present...flows are

strong, even in dry periods, and water quality is good, though we noted that conductivity is elevated

over other streams in the region. The Marienville Prison is located in the headwaters of this watershed.

8) McCray Run (8/5/18) A tributary to West Branch of Millstone, located southeast of Marienville and

east of Scott Run. This stream has an extensive network of beaver ponds at the mouth, but we hiked

above the ponds and sampled flowing water with a forested riparian zone. We captured 113 Creek

Chubs and a single Pumpkinseed, but no trout. The water was cold, but flows were low. The beaver

ponds may block trout movements in and out of this stream.

9) UNT to Sandy Creek (RM 14.56) (8/5/18) Located State Game Lands 130. Dry, despite recent rainfall.

10) UNT Sandy Creek (RM 8.58) (8/6/18) Sample site located

behind a private residence on SR 965, about 400m from

mouth. This is a very high quality stream with good water

quality, cold water, and a good trout population. We

caputured 11 YOY Brook Trout (photo at left) in a 100m

transect. The property owner was initially very reluctant to

allow us to sample, but as we discussed the issues he

eventually warmed up to the idea and granted us permission.

11) UNT to Sandy Creek (RM 9.12) (8/6/18) Sample site

located immediately upstream of railroad culvert. Despite this

being a small stream, we captured 18 Brook Trout in a 100m

transect, including one 260mm individual. The large trout did

not show any signs of having been a hatchery fish. Good

habitat, undeveloped watershed.

12) Sulphur Run (8/6/18) Sample site located above cabins, about 600 meters from mouth. As the

stream name suggests, this stream is degraded by acidic minerals. pH = 5.7 and conductivity = 590

µs/cm. The substrate was stained orange from iron hydroxide deposition. We captured just a single fish,

a large Brook Trout, in the entire transect. This trout did not appear to be stocked, but the lack of YOY

fish obviously leads us to believe that no reproduction is occurring in this stream. Acidic streams like this

one often provide good habitat for adults, but inhibit reproduction.

13) UNT to Sulphur Run (8/6/18) Because we found a Brook Trout in Sulphur Run, apparently wild, but

no YOY fish, we sampled one additional site in a nearby tributary in an effort to locate the source

population. Sulphur Run has a fork near its mouth, and we sampled the unnamed trib that forms this

fork. Unfortunately, the effort was not fruitful....we found dace and sculpin, but no trout. The trib did 

have good water quality, but may have been too warm for trout. 



14) Winlack Run (8/7/18) Tributary to Millstone Creek. Like other small streams in the immediate area,

acidic due to acid rain and poor buffering, pH = 4.8. Also has a perched culvert where Millstone Road

crosses the stream. This stream was sampled in summer 2017 and a single trout was captured below the

culvert. We sampled above the culvert and found no fish present.

15) Sugarcamp Run – downstream location (8/7/18) Another Millstone tributary with poorly buffered

and acidic water. This site was surveyed in 2011 and a single trout was found. We found eleven species

fish, some in great abundance, but no trout were present. Our site included 50 below the bridge and

50m above.

16) Sugarcamp Run – upstream location (8/7/18) We were told by an angler that trout lived in

Sugarcamp Run upstream from our first sample site. So, following up on the tip, we conducted a second

survey about 1 km upstream of the first site. This site also failed to yield any trout.

17) Log Run (8/7/18) Yet another poorly buffered, acidic tributary to the East Branch of Millstone Creek.

It was surveyed in 2012 and a single trout was found. We did not find any trout in our 100m transect.

Blacknose Dace and Creek Chub were abundant.

18) West Branch Clarion River (8/9/18) We were assigned to sample Section 1, which is the section

above SR 219, near Lantz Corners. This was the most exciting stream we sampled in 2018. The catch

included 11 Brown Trout, with the largest being 440mm. Eight of the Brown Trout were YOY fish, and

the larger individuals did not show any signs of having been stocked. We also captured a single YOY

Brook Trout, along with dace, sculpin, and suckers. We also captured a 280mm Rainbow Trout, but it

was clearly a stocked fish. Most of the trout came from two deep pools, but most of the reach sampled

lacked pool development.

19) Little Sicily Run (8/9/18) This was one of the highest quality streams sampled in 2018. Clean, coarse

substrate, cold water, and a high density of Brook Trout. We captured 20 Brook Trout in 100m, with

sizes ranging from YOY to 220mm (Photo below).



20) Sicily Run (8/9/18) This is a larger, warmer stream, and it contained both wild Brook Trout (four

individuals captured) and wild Brown Trout (10 individuals captured, photo below). All size classes

present for both species. Six additional species of fish present. There was some silt in the stream, and

we noted that a pipeline is being constructed near the stream.

21) UNT to Hoffman Run RM 0.53 (8/9/18) The coordinates for this site are for an UNT to Hoffman Run,

RM 0.53, but were mistakenly labeled on our list as UNT to Wilson Run. This small stream is on the

Allegheny National Forest. We captured 43 Brook Trout in a 100m transect! 31 of those were YOY fish,

so this little stream is clearly an important habitat for reproduction.

22) Castle Brook (8/9/18) There is a beaver marsh at the lower end of this stream, and access difficulties

above Rt. 321, so our transect consisted of 60m below Rt. 321 and 40m above Rt. 321. The culvert offers

free passage to fish. We captured eight wild Brook Trout and 22 Wild Brown Trout, with all size classes

present.

23) UNT to West Branch Millstone, RM 9.62 (8/11/18) Low alkalinity and warm water. No trout present.

24) UNT to Clarion River RM 69.51 (8/11/18) A high gradient tributary to the Clarion near Callen Run

and Clear Creek. Twenty four wild Brook Trout captured. A beautiful, high quality stream.

25) Trib 54809 to Porcupine Creek (8/19/18) A very small stream with a 15’ waterfall at its mouth where

it enters Porcupine Creek. There are good pools present. We found a single YOY largemouth bass in the

stream, obviously washed downstream from a farm pond.

26) Trib 54807 to Porcupine Creek (8/19/18) This is a small trib near the mouth of Porcupine Run.

Despite its small size, it stunned us as we captured all three species trout, all with YOY present and

multiple size classes (13 Brook Trout, 4 Rainbow Trout, and 4 Brown Trout, rainbow photo below). Three

coexisting species of wild trout is a rare thing in Pennsylvania.



27) Trib 54819 to Hemlock Creek (8/19/18) Lower portion of Hemlock Creek watershed. Small stream

with little flow, but it yielded three Brook Trout (YOY) and seven Brown Trout. On our hike in we noted

that large areas of the lower Hemlock Creek riparian zone have been damaged by extensive ATV traffic.

28) Trib 54770 to Pithole Creek (8/20/18) A small brook with little flow and amazingly cold water – 11.2

C on a hot summer day. Good population of chubs and dace, but no trout, despite the presence of well

developed pools.

29) Trib 54771 to Pithole Creek (8/20/18) – This is a productive little stream with YOY Brown Trout. It

also held high numbers of dace, chub, and sculpin.

30) Trib 54774 to Pithole Creek (8/20/18) – A larger stream with cold water and many dace, chub, and

sculpin. Surprisingly, no trout were present. Water quality is good, and the absence of trout is surprising.

31) Trib 54138 to Cherry Run (8/22/18) – A trib to Cherry Run in the town of Plumer. We captured a

half-dozen YOY Brown Trout in this stream, and water quality is good.

32) Trib 54765 to Pithole Creek Lower Site (8/22/18) This site is located on the Pithole City historical

site. We sampled at the site of historic “1st avenue”. Despite good water quality and high densities of

chub and dace, we captured just a single YOY Brown Trout.

33) Trib 54765 to Pithole Creek Upper Site (8/22/18) Because of the single YOY trout captured at the

lower site, we elected to hike upstream one KM in an effort to sample additional trout. Unfortunately,

the upstream site did not yield any trout.



34) Trib 54749 to Pithole Creek (8/23/18) Sampled above large culvert, which is impassable. No fish

found. A visual inspection below the culvert also failed to detect fish. This is a small, high gradient

stream with little flow and it may dry up in drought periods.

35) Trib 54776 to Pithole Creek (8/23/18) Located near Rt. 36, this is a small but productive stream. It

yielded four YOY Brown Trout and high densities of dace, chub, and sculpin.

36) Neilltown Run (8/23/18) This tributary to Woodcock Run has a large wetland in the lower reaches,

probably an abandoned beaver meadow. We sampled where the stream cuts through this meadow, and

found an abundance of fish, but no trout. Water temp was 20 C., and probably limits trout use of this

stream.

37) Sugar Run – (8/24/18) This is a tributary to Stewart Run and is located on the “Crawford Reserve”, a

large tract of land now owned by Chagrin Timber, but with conservation easements in place that allow

public access. Sugar Run had the highest abundance of trout of any stream sampled for this survey, and

may be a candidate for Class A status. We captured 44 Brook Trout and 3 Brown Trout (photo below) in

a 100m transect. At least ten of the Brook Trout were 1+ or larger fish, so the biomass was large.

Although open to the public, this stream is a long hike from the nearest road, and so might be

considered for wilderness trout stream status.

38) Pine Run (8/24/18) – This stream is also on the Crawford Reserve. It yielded six Brook Trout and nine

Brown Trout. We also found a Seal Salamander at this site, Desmognathus monticola, which represents

a northern extension of its known range.

39) Trib 54797 to Muskrat Run (8/24/18) – This small tributary to Muskrat Run is located in the midst of

an active oil field, but it yielded 30 Brook Trout in a 100m transect. A very high quality stream.

40) UNT Redbank Creek RM 46.52 (8/30/18) – This stream was initially assigned to Jon Niles,

Susquehanna University. Jon requested permission from the landowner for access, and the permission

was granted only after Jon had left the area. So we picked up the stream and added to our list.

Unfortunately, there were few fish in this stream and no trout. It has elevated conductivity (420 us/cm)

and appears to be suffering from some sort of water pollution.

41) Auge Run (9/7/18) This stream is located in the headwaters of the Hemlock Creek watershed. It

yielded 12 Brook Trout of multiple size classes.
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Introduction

Pithole Creek is located in eastern Venango Cor-n-rt,v near the Forest Corllty

line and is a tributary to the Allegheny Rir.er. The creek is 25 kilometers

long arrd has a drainage area of 109.04 square kiloineters" Section 04 is located

in Cornplaater Tormship near Oleopolis and is accessible by LR 60046 and

rR 60070"

The topography of the drainage is mature forest lands and the area is

r.rrderlain with deposits of oi1 and gas. The famous oi1 boom torrn of Pithole is
6L

located upstream in Sectionffi, The stream obtained its name from this torur

nhich rtrent from zero population to the third largest city i:r Pennsylvania and

back to zero in only a ferr years after the oi1 raa out in the 1860s"

The geology of the drainage is the Mississippian Pocono Gror-rp" This

formation is composed of predominantly gray, hard, nassive, crossbedded con-

glomerate, &d sandstone rcith some shale. Out of this formation and mature

fordst lands fl-orus a fairly productive stream" At Section 04 the streain is

quite wide but very picturesque with many large pools and fast riffle areas"

Sectj.on 04 is quite inaccessible and is 1i-nited to a walk-i:r fishery. A

trail near the stone archbridge para11e1s the stream but is gated to

ACCCSS "

Methods

Pithole Creek, Section 04, was sampled at a point 300 meters downstream

from the stone archbridge on LR 60046" The section lirLits for Section 04 are

the mouth upstream to the stone archbridge on LR 60046. Section 04 is 5.1 krTr

long with an average width of 14.6 meters and an area of 7"45 hectares"

jeep

deny
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Electrofishing rcas done using a TAS genel'ator rvith. a Coffelt bacl<pack.

-\.C; current rvas utilized for an electrofishing period of "2 hours. AJ1

other samirling r,ias done in accordance to methods described in the PA Fish

Conmissionf s Strearn Survey it{anua1 (1976).

Results

Orrnership r{as 99% private and one percent publicly or'ned. Fishing is

limited to isalking-in-only in Section 04. Accessibility rvas three percent

rdthin 100 meters and 24% w:-thttt 300 meters.

Section 04 rvas 5.1 krTr in total length with an average rsidth of 14.6 meters

and an area of 7.45 hectares.

(tremical parameters showed a pH of 7.0, specific conductance of 520, total

alkalinity 14 ng/l, total hardness 80 mg/l and a water temperature of 15.6 C.

Fish species collected rvere brorrn trout, blacknose dace, longnose dace,

creek chub, and mottled sculpin. Brorrn trout collected resulted in an estimate

of 33 per hectare, as an absolute minimu'n based on .Z hours electrofishing time.

Nine invertebrate families rvere fould in Section 04. Diversity was fAir

and density was excellent. It{ayflies comprised the majority of the sample.

The results are tabulated on Tables 1 through 4 at the end of this

report "

Discussion

Pithole CreekrSection 04, contained a moderate brorur trout population.

Eleven fish lvere collected tn ZLZ meters of electrofishilg" Compared to

Section 03, the mrnbers of fish collected rvas less than rr,hat rvas expected.

The 1or* density is probably attributable to the fact that the efficiencey

of the electrofishing effort rvas quite 1orv. Deep, wide pools and fast riffles

hanpered efficienry, making it impossible to collect enough fish for a popu-

lation estimate. The habitat present and the nunber of fish collected just
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upstream from this section rsould suggest that this st?t"ic'n did not represent

a true picture of the fishery actually present. A resu:r-e-v r-r*sing a P,C. toiv

boat or trvo crervs with Coffelt bac\packs working in i:niscn r.;ou1d be needed to

evaluate the fishery correctly.

A survey was made by Reed, Hoopes and Lee in 1970 to see if this section

rsould qualify for the lVilderness Trout Stream Program. Several Iegal-sized

brorrrr trout were collected in this survey, but no natural reproduction r^las

reported" The station location for this surley l\ras approri;ate1y 500 feet r;p-

stream from the mouth. The stream was not approved for the project because a

naturdl reproducing population was not present. DER presentl,v designates Pithole

Creek as a Cold lVater Fishery. This classification see;s appropriate at this

time"

Oi1 and gas production has been ongoing in this drai:rage since the turn

of the century. This stream has had a history of oil polluii-ons and nocturnal

seeps. These pollutions have been greatly minimized. in ::ecent years, and no

serious ki11s have occured.
.

djs
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I" OBJECTIVE:

To provide a wild trout fishery through natural reproduction
and recruitment"

II " IUANAGEMENT OPTION Z

The maaagement need"ed to maintaln Pithole Creek, Section 04, as a
rvild trout stream is inherent in the Clean Streams Larv and DER's
Chapter 93 of Rules and Regulations.

A. It is reconunended that Pithole Creek contiaue to be managed
as a wild trout stream. Lack of access precludes it from

." being managed as stockahle rvaters.

No other options available at this time.

III. RECCIMENDED MANAGEMENT OPTIONS :

Management Option A is the reconmended option" Pithol-e Creek, Section 04,
will eontinue to be managed as a wild trout strean.

rV: EVALUATION OF MANIA.GEIvIRIT:

The objective and management strategies for Section 04 ivil1 be
evaluated through analysis and classification of the characteristics
of this watershed in relation to other iraters in the Conmonnealth.

", ffris evaluation may dictate a change in the recomnended management.
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Table 1. Key Chemical, Physical and Social Characteristics of
Pithole Creek (216D), Section 04, examined on .8/LZ/SL.

Characteristics Description

USGS Quadrangle President, PA

Social

&rrnership

%h:b1ic l%

%Private ggeo

Road AccessibiliQ'
%irithin 100rn 3%

%within 30&n 24%

Parking Spaces/lon 3

Physical
Length(}.m)

Ivlean l,iidth(n)
Area(ha)

Substrate
Gradient

-1_

Chemical

pH

Specific Conductance (uitlios)

Total Alkalinity (mg/I)

Total Hardness (me/l)

Water Ternperature (C)

5.1

L4.6

7 "45
Boulder, Rubble

8.9 (error on report-?.0 should be B.

Station \\mrber

01

7.0

520

L4

80

1s.6
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Table 2. Fish Species Collected in Pithole Creek (216D), Section 04
on 8/L2/81.

.Scientific 
Name Coruiion Nane

Salmo trutta Brorrn trout

Blacknose daceRhilichthys atratulus

Rhinichthys cataractae Iongnose dace

Senotilus atromaculatus Creek chub

Cottus bairdi l\bttled sculpin



Table 3. Size Groups and Population Density of Gamefish in
Pithole ereek 6?158), Sectian -04"^o4 8/1?/&1.-.

Species
Population Density Estimated bY

Size Groups (nrn) \rmber/km \-tnrber/ha Kilograms/ha

Brorqr trout Tsa-224

225-324

42s'449

24 15

24 15

53



Tab1e 4. Invertebrate Families
on 8/12/Bt.

Sanpled ix Pithole Creek (216D), Section 04,

:

Ephemeroptera
Baetidae
Heptageniidae
Siphlonuridae

Odonata
Gomphidae

Diptera"
Chironomidae
Rhagionidae

Hemiptera
Gerridae

Decapoda'
Astacidae

Oligochaeta

04

x
x
x

x
x

x

x
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