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Introduction

The Lackawanna River travels 61.5 km across Susquehanna, Wayne,
Lackawanna, and Luzerne Counties. It begins at the outflow of 0l1d
Stillwater Dam and flows generally southwest to its confluence
with the North Branch Susquehanna River at Pittston Junction.
Past environmental abuses, including acid mine drainage, Sewage,
industrial discharges, and urban runoff, once devastated aquatic
1ife in most of the Lackawanna River. These abuses continue today
but have decreased in severity, and the river has made a
remarkable comeback. Copeland and Moase (1991) found a biomass
Class A wild brown trout Salmo trutta population that extended
from the upstream boundary of Carbondale downriver to the Route
347 Bridge at the Dickson city/Blakely/Olyphant border, a
distance of 18.68 km (11.61 mi). This reach encompasses the
current Sections 03 through 06. Sections 03 and 05 (11.85 km
combined) are under statewide angling regulations; Sections 04
and 06 (6.83 km combined) are under Trophy Trout regulations.

Section 07 of the Lackawanna River extends 14.14 km from the
Route 347 Bridge at the Dickson City/Blakely/Olyphant border
downstream to the confluence with Roaring Brook at William T.
Schmitt Park in Scranton (Table 1). The Pennsylvania Department
of Environmental Protection (DEP) protects Section 07 under the
Cold Water Fishes, Migratory Fishes designation in its Chapter 93
Water Quality Standards. These standards control the amount of
pollutants that facilities may discharge to surface waters. In
Section 07, there are two mine drainage outfalls and one major
sewadge treatment plant discharge. All three of these are located
near the Boulevard Avenue Bridge on the border between Dickson
city and Throop (Figure 1). There are numerous other potential
pollution sources in Section 07, and other mine drainage outfalls
and sewage treatment plant discharges enter the river in upstream

sections (Figure 2).
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The Pennsylvania Fish and Boat Commission (PFBC) manages Section
07 for its natural fish populations under Commonwealth Inland
Waters angling regulations. Although the PFBC does not stock this
area of the river, at least three local organizations do. Those
organizations are: One Stop Sports Shop, Dickson city Fishing
Ambassadors, and Park Place River Association. The latter two
organizations stock the river for children’s fishing derbies in
May. Combined, the derbies attract approximately 300 participants
annually.

Historically, Section 07 did not support a substantial wild trout
population. Daniels et al. (1979) captured four brown trout and
one brook trout Salvelinus fontinalis in 600 m of electrofishing.
None of the brown trout were young—of-the-year (YOY) and their
origins were questionable. The brook trout was a YOY that the
investigators concluded had come from a tributary. Copeland and
Moase {1991) captured 14 brown trout and four hatchery rainbow
trout Oncorhynchus mykiss in 345 m of electrofishing. Most of the
brown trout were hatchery fish but two were YOY.

We performed a comprehensive evaluation of Section 07 in the
summer of 2010. The purpose of our evaluation was to obtain an
updated biomass classification for 1ts wild brown trout
population. Law enforcement personnel and anglers had been
telling us for some time that the trout population in this
section of the river had greatly improved.

Methods

We began the evaluation of Section 07 on July 7 -and 8, 2010. On
these dates, we chose site locations, obtained site lengths and
widths, and collected physical habitat and water gquality data
(Table 2). Physical habitat evaluations followed the United
States Environmental Protection Agency’s Rapid Bioassessment
protocols for high gradient streams (Barbour et al. 1999). All
water quality parameters were measured in the field using a
colorimetric method for pH, a mixed indicator for total
alkalinity, and EDTA titration for total hardness (Marcinko et

al. 1986).

Stream flow at the USGS Archbald gage was 44 cfs on July 7 and 8,
and the initial length of all sites combined was 1,480 m or 10.5%
of the section length. When electrofishing operations commenced
on July 26, however, stream flow at the Archbald gage had
increased to 110 cfs. The increased flow (and thus, depth)
prevented us from electrofishing the full lengths of Stations
0701, 0703, and 0704. As a result, the final distance
electrofished was 1,383 m, or 9.8% of the section length.

Electrofishing operations took place from July 26 through July
28, 2010. Because of the width of the river, Wwe electrofished
each site with two towed boats simultaneously. The only exception
was the recapture run at Station 0701. In this case we employed a
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single towed boat in conjunction with two gas-powered backpack
electrofishers because of equipment failure. The towed boats used
250 Volts of Pulsed Direct Current. The backpack electrofishers

used 75 Volts of Alternating Current.

We measured all of the trout we captured to the nearest 25 mm
length group, gave them an upper caudal fin clip, and classified
them as being of wild or hatchery origin. TInitially, we
determined trout origin in the field based on species,
coloration, size, and fin wear. We then collected maximum total
lengths, weights, and scales from a stratified sub-sample of 10
brown trout per 25 mm length group. In addition to providing
growth and mortality rates, scale samples allowed us to refine
our field determination of trout origin. We classified trout as
being of hatchery origin when back-calculated length at Age £ |
exceeded 200 mm (Copeland and Moase 1991). Back-calculated
lengths at age followed the Frazier corrected Lee method
(Carlander 1981) with standard intercept values provided by
Carlander (1982). Mortality calculations followed Miranda and

Bettoli (2007).

When we captured at least one wild trout per 10 m of
electrofishing at an individual site, we made a second
electrofishing pass to obtain a Chapman modified Petersen
population estimate (Ricker 1975). This was the case at Stations
0701, 0702, and 0703. We captured too few wild trout at Station
0704 to conduct a population estimate, so we considered the
number of wild trout captured at this site to be the total
population present. We obtained wild trout abundance and biomass
estimates for the entire section by averaging these numbers at
individual sites. The weights we used were those obtained in the
field except for the 550 mm length group. We did not obtain
weights from the two 550 - 574 mm long individuals we captured,
so we estimated mean weight for this group from the length/weight
regression generated by the other groups.

Results

Human Dimensions

Section 07 was located in a metropolitan area. Human population
density was 832 persons/km2 during the 2000 census (Table 1).
IL.and use was primarily residential, mining, and industrial. Land
ownership was 99% private put most was open to public fishing.
The only posting we observed during our field review was at
railroad lines that ran directly along the river bank. Posted
railroad lines accounted for 5% of the section length. Parking
was ample throughout the section but we did not gquantify the
number of parking spaces. Given the metropolitan surroundings, we
simply assumed that parking exceeded the maximum value (100
spaces/km) needed to achieve the highest access classification
(Pennsylvania Fish and Boat Commission, Bureau of Fisheries

2009) .
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Angler access to Section 07 was generally very good. Access
points included local parks, abandoned mine lands, combined sewer
overflows, flood control levees, and the Lackawanna Heritage
Valley Trail. There were four local parks in Section 07 that
accounted for 5% of the section length. A review of tax records,
however, revealed that only Bernard Seminski Park in Dickson City
was in municipal ownership. The Lackawanna Valley Conservancy
owned Boulevard Bend Preserve in Throop; the Visitation of the
Blessed Virgin Mary Roman Catholic Church owned Polonia Park in
Dickson City:; and the University of Scranton owned William T.
Schmitt Park in Scranton. All of the private parks permitted
public fishing.

Flood control levees encased much of Section 07. The levees were
likely in public ownership but we did not record them as such
because they are changing. The City of Scranton 1is acquiring
property for expanded flood control projects in the Green Ridge
and Plot Neighborhoods. Additionally, the Lackawanna River
Corridor Association and the Lackawanna Valley Conservancy are
acquiring property oOr easements to construct the Lackawanna
Heritage Valley Trail. This trail will extend the entire length
of the Lackawanna River when it is complete. In Section 07, the
trail is already complete from William T. Schmitt Park to Olive
Street, and it will run on top of the new flood control levees.

Physical Habitat

Mean total physical habitat score for the four sites was 127
(sub-optimal; Table 3). The physical habitat categories that
received the lowest ratings were channel alteration, vegetative
protection, and riparian zone width. Channel alteration scores
were low because of past dredging, current flood control levees,
pridges, and railroad trestles. Vegetative protection scores were
low because many of the levees were made of large rip-rap that
lacked vegetative cover and because many stream banks had high
densities of invasive Japanese knotweed Fallopia Jjaponica.
Riparian zone width scores were low because of development in the

flood plain.

The physical habitat categories that received the highest ratings
were bank stability, available cover, and velocity/depth regime.
Bank stability scores were high because of rip-rap along flood
control levees. Available cover and velocity/depth regime scores
were high because all four sites possessed a good mixture of deep
pools that provided cover for adult trout and shallow riffles
that provided cover for YOY trout. We were careful when choosing
sample sites because many pools in the section were too deep to
electrofish.

Water Quality

Water quality parameters were similar among the four stations.

Total alkalinity ranged from 34 to 36 mg/l, total hardness ranged
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from 117 to 118 mg/l, pH ranged from 7.3 to 7.5, specific
conductance ranged from 336 to 430 umhos, and water temperature
ranged from 19.2 to 95 _2°C (Table 4). These values demonstrated
the influences of acid mine drainage and combined sewer
overflows. Additionally, coal fines were present in the

substrate, colonies of Sphaerotilus bacteria grew oOn instream
rocks, and the river possessed a mild sewage odor.

Daniels et al. (1979) measured water guality parameters at River
Mile (RM) 15.1 and RM 16.00. In their work, total alkalinity
ranged from 10 to 14 mg/l, total hardness was 146 mg/l, pH was
7.0, and specific conductance ranged from 360 to 390 umhos. The
site we sampled that was closest to these was at RM 15.19. When
comparing 2010 values at RM 15.19 to those from 1979, we observed
increases in pH and total alkalinity combined with decreases in
total hardness and specific conductance. These changes suggested
that metal concentrations in the mine outfalls had declined.
Copeland and Moase (1991) documented similar water quality
improvements in Sections 03 through 06.

wild versus Hatchery Fish

We captured 743 brown trout at the four sites combined. In the
field we determined that six of these fish were of hatchery
origin. Later scale analysis resulted in no additional hatchery
fish. Back-calculated lengths to Age 1 were less than 200 mm for
all of the brown trout from which we took scale samples (Figure

3).

We also captured two brook, seven rainbow, and four golden
rainbow trout at the four sites combined. One of the brook trout
was a wild fingerling while the other was a hatchery adult. Six
of the rainbow trout were obviously hatchery fish but the seventh
possessed excellent color and narrow, straight fin rays- We took
scales from this fish and determined that it was of wild origin,
as its back-calculated length to Age 1 was 130 mm. The wild
rainbow trout measured 336 mm long and was 2+ years old. This was
the first documentation of rainbow trout reproduction in the
Lackawanna River drainage. Our work also provided the first
documentation of alewife Alosa pseudoharengus in the drainage
(Table 5). We captured a single alewife at RM 17.30. Its origin

was unknown.

Wild Brown Trout

Wild brown trout dominated the fish community in Section 07. The
737 wild brown trout we captured ranged from 50 to 574 mm (2.0 .to
22.6 in) total length (Figure 4). Additionally, larger fish were
likely present in the many pools that were too deep to sample.
Mean weights by 25 mm length groups were very similar to
statewide averages until the fish reached 350 mm (Figure 5).
Beyond that length group, mean weights of the Lackawanna River
fish fell below statewide averages, most likely because of the
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prolonged warm temperatures thi's summer. Baird et al. (2006)
found that warm temperatures affected the growth of larger trout
more than the growth of smaller trout.

Growth rates were extremely rapid and far exceeded statewide
averages at all ages (Figure 6). Growth rates in Section 07 also
exceeded growth rates from Sections 03 — 06 after Age 2. Wild
brown trout in Section 07 reached memorable size (380 mm or 15.0
in; Anderson and Neumann 1996) at Age 3.5 and trophy size (460 mm
or 18.1 in; Anderson and Neumann 1996) at Age 5. Young fish
dominated the age structure. Together, YOY and Age 1 trout
comprised 89% of the total catch (Figure 7). The annual mortality
rate of Age 1 and older fish was 46%, with most mortality
occurring in the first few years of life. From Age 3 onward, the
annual mortality rate was only 13%.

Mean wild brown trout biomass for the four sites combined was
47.38 kg/ha but population density was highly variable among the
sites. Total biomass ranged from a low of 8.90 kg/ha at the most
downriver site (RM 9.52) to a high of 95.97 kg/ha at the most
upriver site (RM 17.30). For this reason we recommend moving the
downriver limit of Section 07 from Roaring Brook up to Green
Ridge Street. The proposed new section would be 9.33 km long. Its
mean total biomass would be 60.17 kg/ha and the biomass of fish <
150 mm would be 4.90/ha (Table 6). This would be sufficient to
qualify for Class A status. Based on the mean number of fish per
kilometer, the new Section 07 contained 14,788 wild brown trout.
Of these, 3,853 exceeded the statewide legal length limit of 7 in
(~ 175 mm), 568 exceeded the Trophy Trout legal length limit of
14 in (~ 350 mm), and 84 exceeded 20 in (~ 500 mm) .

Discussion

Water temperature and flow are the primary factors that control
wild trout abundance in freestone streams (Stoneman and dJones
2000; Isaak and Hubert 2004; Lobén-Cervid and Mortensen 2003). In
northeast Pennsylvania, this type of population regulation occurs
mainly in late winter/early spring and again in summer. In late
winter/early spring, flooding causes mortality of incubating eggs
and fry, leading to poor year class strength. In summer, the
combination of low flow and high water temperature can cause
direct mortality. Often, however, the effects are more subtle.
Brown trout gonads begin to mature in summer but warm water will
impede or prevent gamete development. Thus, even if the fish
survive summer temperatures, they will be unable to spawn
successfully (Kaya 1977).

We measured water temperature as high as 25.2°C in Section 07.
This approached or exceeded upper lethal limits for brown trout
derived from field data (Wehrly et al. 2007). Two studies
(Kaeding and Kaya 1978; Carline and Machung 2001) found that wild
brown trout can survive somewhat higher temperatures.
Nevertheless, the temperatures we observed were high enough and
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size structure. Additionally, the mortality rate for Age 1 and
older fish (46%) was slightly lower than the 19-year average of
49% that Carline (2006) documented for an unexploited wild brown
trout population in Spruce Ccreek. In essence, the wild brown
trout population in Section 07 of the Lackawanna River already
functions as a catch and release fishery. More conservative
regulations would not benefit the fish population while
unnecessarily restricting anglers.














































