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CONSERVATION PLAN OBJECTIVES

In March 2010, Point Park University in collaboration with Fishing Creek
Sportsman Association was awarded a Coldwater Heritage Partnership grant to develop
a Coldwater Conservation Plan for Fishing Creek in Columbia and Sullivan Counties.
Fishing Creek is a tributary of the Susquehanna River. The scope of the conservation
plan includes 90 square miles of Fishing Creek watershed north of State Route 254
(SR-254) near Benton in Columbia County (Fig. 1). The headwaters, West and East
Branch Fishing Creeks, are protected within 77 square miles of State Game Land 13
(SGL 13). The West Branch Fishing Creek upstream of its confluence with Hemlock
Run is identified as a Class A brook trout stream by the Pennsylvania Fish and Boat
Commission (PAFBC).

Fishing Creek north of Stillwater and its main tributaries of West and East Branch
Fishing Creeks are classified by the Pennsylvania Department of Environmental
Protectonas A-Quahi ty wat etresroo feord fAfcnoildesthaptery f i s he
93-Water Quality Standards. The PAFBC consider all streams in the plan's target
watershed to be suitable for naturally reproducing trout.

The conservation plan consists of an analysis of stream health based on habitat
guality assessments, water quality data and biological surveys of algae, aquatic
macroinvertebrates and fish. The plan aims to provide current data on the ecological
health of the watershed, address a growing concern among the Fishing Creek
Sportsman Association and anglers regarding the lack of wild brook trout in the lower
watershed and increase public awareness and support for the long-term stewardship of
this valuable aquatic resource.

Confluence of West and East Branch Fishing
Creeks where they form Fishing Creek.
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Figure 1.
Map of Fishing Creek watershed and drainage characteristics.




BACKGROUND

Geology

Fishing Creek watershed falls within two physiographic provinces (Fig. 2). The
headwaters north of SR-118 in Sullivan County are in the Deep Valley Section of the
Appalachian Plateaus Province. It is characterized by broad, rounded uplands of over
2,400 ft and deep, angular valleys below 600 ft in elevation (Sevon 2000; TNC 2001).
The Burgoon Sandstone, Huntley Mountain and Catskill rock formations dominate in the
area (PSU 2011).

Along SR-118, near the confluence of West and East Branch Fishing Creeks, the
Allegheny Front marks the transition into the Susquehanna Lowland Section of the
Ridge and Valley Province that continues south into Columbia County. The
Susquehanna Lowland Section is characterized by low to moderately high linear ridges
of over 1,700 ft and linear valleys below 300 ft (Sevon 2000; TNC 2004). The Catskill
and Trimmers rock formations dominate in the area (PSU 2011).
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Map of Fishing Creek geological rock formations.



The underlying rock type in the watershed are predominantly sandstone,
siltstone, shale, and conglomerate, which date from 310-405 million years ago (PSU
2011). Acidic soils are present due to the absence of limestone in the underlying rocks,
particularly north of SR-118 in the Deep Valley Section. Glaciation has left an impact
throughout the watershed, with glacial till in the uplands and glacial outwash in the
valleys. The extensive forested lands and scattered lakes, bogs and marshes reflect this
glacial history.

Land Use

The northern-most headwaters of Fishing Creek begin as the West and East
Branch Fishing Creeks in Sullivan County. These tributaries join just south of SR-118
near Grassmere Park to form Fishing Creek. The majority of Fishing Creek watershed is
forested (85%), with 13% in agriculture consisting of mainly mixed crops and pasture.
The remaining 2% of the watershed is dispersed residential homes in the upper and
middle watershed and urban in the lower watershed (Fig. 3). The Benton Foundry Inc.,
which does iron casting, is located near the town of Coles Creek and is the only
significant source of industry in the watershed.

The West and East Branch Fishing Creek watersheds have drainage areas of 34
and 19 square miles, respectively. The majority of the watersheds is forested (95%) and
protected by SGL 13, with minimal impact from residential homes and seasonal hunting
cabins (5%). Downstream of the confluence of West and East Branch Fishing Creeks,
Fishing Creek becomes a stream order four that drains a mixture of forested,
agricultural, and residential/urban areas. There are two dams on Fishing Creek, with
one located just north of Benton across from Mill Race Golf Course and the second in
downtown Benton.

Two tributaries of Fishing Creek are West and Coles Creeks. The headwaters of
both tributaries begin north of SR-118
and flow through forested and minimal
residential areas. West Creek drains an
area of 17 square miles and joins with
Fishing Creek just south of Benton. The
lower half of the watershed is heavily
impacted by agriculture. Coles Creek
drains an area of 12 square miles and
joins with Fishing Creek near the town
of Coles Creek. Coles Creek flows
along SR-487 through forested and
dispersed residential homes.

Dam on Fishing Creek across

from the Mill Race Golf
Course.
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Map of land use in Fishing Creek watershed.




STUuDY DESIGN

To effectively meet the objectives of the conservation plan the study was divided
into three categories: (1) stream mapping and fish habitat assessments, (2) water
guality analyses, and (3) biological surveys. The goal of stream mapping and habitat
assessments was to evaluate the quality of spawning habitat for trout, geomorphic
barriers to fish migration, and where pollution sources and land use impacts may be
entering the streams and affecting water quality. The entire length of Fishing Creek was
walked, which included measurements of the stream channel and riparian dimensions
and mapping of geomorphic structures. Stream mapping was also conducted on West
Creek downstream of SR-239 and on West and East Branch Fishing Creeks
downstream of the SGL boundaries. Mapping of the headwaters of these streams as
well as Coles Creek was limited to specific locations due to the streams passing through
residential areas or being difficult to access. Fish habitat assessments were conducted
based on the U.S. Environmental Protection Agency's (EPA) Rapid Bioassessment
protocols for high gradient streams at nine sites on Fishing Creek, four sites on West
Branch Fishing and West Creeks, three sites on East Branch Fishing Creek and one
site on Coles Creek (Barbour et al. 1999).

The goal of water quality analyses was
to determine the extent of impact from acid
precipitation throughout the watershed and
identify pollution sources. A study conducted in
2004-06 by the Fishing Creek Watershed
Association concluded that East Branch
Fishing Creek is subject to long-term
acidification impacts due to the lack of alkalinity
of the bedrock geology (Rightnour et al. 2007).
This study provides a more comprehensive
investigation on the impact of acidification by
expanding on the number of streams being
studied and incorporates biological data.

Chemical analyses began in May 2010
and concluded June 2011. They were
conducted weekly during the spring and early
summer changing to every other week during
the rest of the year. Six sampling sites were chosen, with each stream sampled near the
base of its watershed. Water temperature and dissolved oxygen was measured in the
field using the YSI Model DO200 meter. Samples were also collected and returned to
the laboratory for same-day measurements of pH, conductivity, and total dissolved
solids using the Hannah Model HI991300 multimeter. Acid neutralizing capacity (ANC)
was measured monthly using the Gran Function Plot Method, which is recommended
when ANC is less than 20 mg/L as CaCO3; (Rounds 2006). Dissolved aluminum was
measured weekly from March to early June and monthly during other months using the
HACH DR820 colorimeter, Method 8012. Measurements of nitrates and phosphates

Volunteers collecting
water samples.




using HACH test kits were limited to the first year because nitrate-nitrogen
concentrations never exceeded 0.8 mg/L and phosphates were below detection limits.

A hydrograph using current-meter-flow discharge measurements and online
discharge data from the U.S. Geological Survey flow gauge on Fishing Creek in
Bloomsburg was developed to determine the influence of stream flow on water quality
(USGS 2011). At each water sampling site, the current-meter-flow procedure with a
Marsh-McBirney flow meter was used to measure discharge eight times throughout the
study. These measurements were plotted against the U.S. Geological Survey flow
gauge data to predict discharge at each sampling date dating back ten years from 2010.
The mean percent error of predicted discharge values was 18%.

The goal of biological surveys was to determine habitat quality and land use
impacts. Benthic algae, aquatic macroinvertebrates, and fish are good indicators of
stream health because they are ubiquitous, the presence or absence of sensitive and
tolerant taxa are indicators of stream health and all or part of their lifecycles require an
aguatic environment so that any change to their environment will affect their density and
diversity. Benthic algae were surveyed while mapping streams in June 2010. Percent
cover was estimated within a stream reach of 100 ft and samples were collected for
identification in the laboratory.

Aquatic macroinvertebrates
were collected in May 2011 at five
sites on Fishing Creek, three sites on
each of West and East Branch
Fishing Creeks and West Creek, and
one site on Coles Creek. At each
site, samples were collected from
three riffle habitats and combined in
the field. Samples were then sorted
and identified to genus level in the
laboratory. Macroinvertebrates were
collected from the stream bed using a
hand rake to disturb sediments in a
three square foot area defined by a
PVC grid laid in the stream. Directly
downstream a kicknet was placed to
capture suspended macroinvertebrates.

Western Pennsylvania Conservancy electrofished one site on West Branch
Fishing Creek, two sites on East Branch Fishing Creek, and three sites on West Creek
in May 2011. Electrofishing sites were selected in the headwaters of Fishing Creek and
its tributaries to investigate the diversity of coldwater fishes and presence of
reproducing wild trout. A single pass through a 100 m reach with a backpack
electroshocker was conducted at each site. Fish were collected using dip nets and
identified on site.

Volunteers collecting
aguatic macroinvertebrates.




RESULTS ‘

Stream Mapping and Fish Habitat Assessments

In June 2010, the West and East Branch Fishing Creeks were mapped. A 0.9
mile reach of the West Branch Fishing Creek and 0.7 mile reach of the East Branch
Fishing Creek near Central were found to be completely dry. The water in the streams
flowed underground starting just north of Central and resurfacing south of the town.
Discharge measured at the upper end of the dry reaches on West and East Branch
Fishing Creeks and data from the U.S. Geological Survey flow gauge on Fishing Creek
in Bloomsburg were used to predlct the number of days annually that the stream beds
- —— were dry from 2001-10 (USGS 2011).
These predictions are for 0.9 and
0.7 mile reaches of West Branch Fishing
Creek and East Branch Fishing Creek,
respectively, being dry. During the drier
years of 2001-02, 2005, 2007-08, and
2010, the stream beds were dry on
average for 105 days. During the wetter
years of 2003-04, 2006, and 2009, the
stream beds were dry on average for
5 days. The dry stream beds are a
physical barrier to wild brook trout
migration during the summer. Even
= when the streams contain water there
would be a biological barrier for fish
migration due to the lack of food and
disruption in the food web.

West Branch
dry stream bed near Central.

The headwaters of West Branch
Fishing Creek and West Creek received
the highest scores for habitat quality,
averaging 191 out of 200 (Fig. 4). State
Game Land 13 provides protection from
land development on West Branch
Fishing Creek, which has an extensive
riparian zone contributing to abundant in-
stream woody debris. Although the
headwaters of East Branch Fishing Creek
is also protected by SGL 13, its average
habitat score of 183 is affected by the lack
of woody debris due to the flashiness of
the stream that prohibits an accumulation Eroding banks on East Branch
of detritus as observed on West Branch Fishing Creek at Jamison City.
Fishing Creek. Furthermore, East Branch




Fishing Creek is impacted by eroding banks and timber cutting up to the stream edge at
Jamison City.

Downstream of Grassmere Park to Benton, Fishing Creek had an average
habitat score of 170. The impacts to habitat quality included a lack of woody debris and
reduced riparian width due to residential homes in the upper watershed and agriculture
in the lower watershed. Between Benton dam and the SR-254 bridge the average
habitat score decreased to 153. Urbanization has removed much of the riparian habitat,
which has prevented woody debris from accumulating in the stream. In addition, the
dam across from the Mill Race Golf Course and the Benton dam have disrupted pool-
riffle-run sequences and finer sediments have accumulated upstream of the dams
increasing embeddedness.

The habitat scores on West Creek decrease from 192 in the headwaters to 175
downstream of SR-239. The reduction in habitat is mostly caused by a loss of riparian
width due to residential homes and agriculture. As West Creek flows through Benton, its
habitat score drops to an average of 138 due to urban and agricultural impacts. The
poorest habitat score (115) throughout the watershed was on West Creek below Market
Street bridge in Benton. Row crops and a cow pasture are within 50 feet of the stream
edge and there are no trees bordering the stream. The absence of the riparian zone
prevents woody debris from accumulating in the stream and water temperatures in the
summer can exceed 25 °C. The upper tolerance level of water temperature for
coldwater fish is around 22 °C (Noga 2010). Furthermore, agricultural wastes, which are
not being effectively absorbed by a buffer zone prior to entering West Creek, affects
water quality by adding coliform bacteria, ammonia, and nutrients that may harm
aquatic life.

Agricultural impacts to West Creek in Benton.
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Map of habitat assessment scores and sampling sites in Fishing Creek watershed.

Water Quality Analyses

Water quality parameters were measured at six sites throughout Fishing Creek
watershed. West Branch Fishing Creek site was at Elk Grove Road bridge north of
Central, East Branch Fishing Creek site was at Market Street Bridge in Jamison City,
Coles Creek site was at Marr Road bridge in Coles Creek, Fishing Creek-Camp Lavigne
site was off Camp Lavigne Road near its confluence with Coles Creek, Fishing Creek-
Benton site was at SR-487 bridge in Benton, and West Creek site was at Market Street
Bridge in Benton. Water temperature and dissolved oxygen exhibited a traditional cyclic
trend (Fig. 5). Coldwater fish can generally tolerate temperatures between 0 and 22 °C
(Noga 2010). Temperatures dropped below 0 °C in January and February and
exceeded 22 °C in July and August at most sites. The sites that had the warmest
summer water temperatures were West Creek and Fishing Creek in Benton. This
reflects the limited riparian zones along the streams. Dissolved oxygen throughout the
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year was above 5 mg/L at all sites, which is the threshold for optimal growth and

reproduction of most fish (Noga 2010).
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Water temperature and dissolved oxygen measurements in Fishing Creek watershed.
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The pH, conductivity, and
acid neutralizing capacity were
largely controlled by stream flow
(Fig. 6-7). As flows peaked in the
spring, all three parameters
decreased, with higher values
observed in the summer. A pH
tolerance range of 6.5-9.0 is
generally accepted for freshwater
fish, with brook trout being able to
tolerate lower pH values to 4.8
(Raleigh 1982; Noga 2010).
Summer to early winter poses little
threat to fish in Fishing Creek
watershed but during late winter
when snowmelt occurs and spring,
pH levels can approach tolerance
levels for brook trout in East Branch Fishing Creek. East Branch Fishing Creek was the
only stream where pH dropped below 5.5. This stream also had the lowest conductivity
(mean = 20 uS/cm, range = 13-32 uS/cm) and acid neutralizing capacity (mean =
0.02 milliequivalents/L CaCOg3) of all sites. West Branch Fishing Creek had higher pH
values coupled with higher conductivity (mean = 21 uS/cm, range = 14-56 uS/cm) and
acid neutralizing capacity (mean = 0.03 milliequivalents/L CaCOg3) but still below the
threshold for many freshwater fish in late winter and spring. Streams that support a
good mixture of fish species have conductivity values ranging between 50 and 1,500
uS/cm. Acid neutralizing capacity is an estimate of the ability for a stream to buffer itself
against acidity. When ANC drops below zero the water is considered acidic and
between 0 and 25 milliequivalents/L CaCO3 the water is considered sensitive to
episodic acidification. The pH level of acid precipitation in the Appalachian region, which
primarily originates from the Ohio River Valley, is below 5.0 (Lynch et al. 2000). Acid
precipitation coupled with the absence of neutralizing capacity in the form of limestone
in the bedrock geology causes episodic acidification on West and East Branch Fishing
Creeks.

Sampling sites on Fishing Creek had higher pH values, along with conductivity
(mean = 29 uS/cm, range = 18-52 uS/cm) and acid neutralizing capacity (mean =
0.06 milliequivalents/L CaCQOg3). The pH remains a concern in late winter and spring for
many fish but it is above the tolerance limit for brook trout. Episodic acidification is a
likely factor in limiting fish diversity in the main branch of Fishing Creek but less
severely than in West and East Branch Fishing Creeks.

West and Coles Creeks are less impacted by episodic acidification, with pH
values generally above 6.3 in late winter and spring and exceeding 7.0 throughout the
rest of the year. This suggests that these two streams may have greater diversity of fish
species and provide refuge for fish during periods of higher flows. The higher pH levels
are coupled with the highest conductivity (mean = 53 uS/cm, range = 31-84 uS/cm) and
acid neutralizing capacity (mean = 0.15 milliequivalents CaCO3) throughout the
watershed.
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