Table 1. Summary of electrofishing data at four stations on Cherry Creek sampled on
22 and 28 September 2000. A slash (-) indicates species was absent.
KEY: A = Abundant (>25 individuals); C = Common (10-25);
P = Present (5-10); R = Rare (<5).

#1 #2 #3 #4
STATION (Hatchery) (Church (Rt. 191 (DWG)
Length (fed) 335 380 380 790
Avg. width (fed) 15 20 28 31
Area—aaes 012 017 0.25 0.55
Hedares 0.05 0.07 0.10 0.22
RELATIVE ABUNDANCE
FISH SPECIES
Brown trout Salmo trutta A A A C
Rainbow trout Oncorhynchus mykiss R - - -
Brook trout Salvelinus fontinalis R - - -
White sucker Catostomus commersoni  C C A P
American ed Anguillarostrata P P A A
Bladknose dace Rhinichthys atratulus P P A -
Common shiner  Luxilus cornutus P P A -
Cutlipsminnow  Exoglossum maxillingua - P P P
Tessllated darter Etheostoma olmstedi A P P R
Fallfish Semotilus corporalis - P - -
Pumpkinseed Lepomis gibbosus - R - R
Rock bass Ambloplites rupestris R - - R
Redfin pickerel ~ Esox americanus - R R -
Slimy sculpin Cottus cognatus R - - -
Longmsedace  Rhinichthys cataractae - - R -
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Table 2. Classification of fish species collected from Cherry Creek on

22 and 28 September 2000.
CRITERIA
Trophic
SPECIES Distribution Temp. Class Tolerance
Brown trout S C TC I
Rainbow trout S C TC I
Brook trout B,L C TC I
White sucker SL CW GF T
American eel SL W TC T
Blacknose dace B,S CW GF T
Common shiner SL CW GF M
Cutlips minnow SL w Bl I
Tessellated darter SL CW Bl M
Fallfish SL CW GF M
Pumpkinseed SL w GF M
Rock bass SL cw TC M
Redfin pickerel SL W TC M
Slimy sculpin B,L C Bl I
Longnose dace B,S Cw Bl M
KEY

Distribution: B = brooks (flowing waters < 5 m wide);

S = streams (flowing waters 5-10 m wide);

L =lakes(includesponds & reservoirs).
Temperature:  C = coldwater; W = warmwater; CW = inhabits both

types (coolwater).

Trophic Class: GF = generalist feeder (omnivore); Bl = benthic insectivore;

TC =top carnivore.
Tolerance (to environmental perturbation): T =Tolerant; | = Intolerant;

M = Intermediate
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Table 3. Number, population and biomass estimates, and average condition factors (K)
of wild brown trout collected at four stations on Cherry Creek on 22 and

28 September 2000.
#1 #2 #3 #4
BROWN TROUT (Hatchery) (Church) (Rt.191) (DWG)
Aqge Group NUMBER COLLECTED
O+ (young of year) 50 26 12 3
1+ (yearlings) 9 30 9 7
2+ (adults < 320 mm) 6 16 8 5
3+ (adults > 320 mm) 13 7 1 0
1
Aqge Group POPULATION ESTIMATE
O+ (young of year) 63 26 15 3
1+ (yearlings) 9 34 10 7
2+ (adults < 320 mm) 6 16 9 5
3+ (adults > 320 mm) 13 7 1 0
ESTIMATED BIOMASS
kilograms/hectare 278 138 26 10
pounds/acre 312 154 30 11
2
Age Group AVG. CONDITION FACTOR
O+ (young of year) 0.80 0.95 - 0.87
1+ (yearlings) 0.86 0.95 - 0.90
2+ (adults < 320 mm) 0.94 0.94 - 0.95
3+ (adults > 320 mm) 0.94 0.96 - -

1- Based upon the length-frequency distribution, age of trout was related to size and
growth rate. This varied among stream areas sampled. For example, young-of-
year trout were less than 120 mm at station #1 but somewhat larger (<160 mm) at
station #4 because of faster growth, presumably due to warmer temperatures.

2 - Weights and condition factors of trout were not measured at station #3 because

of equipment malfunction.
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BACKGROUND

On 22 and 28 September 200Q Aquatic Resource Consulting conducted an
inventory of the fish community of Cherry Creek (Monroe Courty, PA). The
survey was requested by the Brodhead Watershed Association for the purpase of
establi shing a database to charaderize the eosystem. The presence ad
abundance of trout spedes was of particular interest becaise members of this
family are mnsidered goodindicators of water quality. Future surveys would then
permit the monitoring of changes in the fishery that might be related to land use in
the watershed. Poorly regulated discharges and non-point source runoff from
anthropagenic stresses (agriculture, land development, and contaminants) have the
potential to degrade or pallute surfacewater quality and to adversely impad the
biotic community — aquatic maaoinvertebrates and fish. A survey of the benthic
maaoinvertebrate coommunity was also conducted in 2000at the same locations in
Cherry Creek that were dedrofished. That information is avail able in a separate
report.

SITE DESCRIPTION

Cherry Creek at the sample locaionsis aseaond order valley stream located
at the base of Kittattinny Mountain in southeastern Monroe County (Figure 1). It
originates from springs nea Saylorsburg, PA, and meanders approximately 15
miles througha relatively narrow, stegr-sided vall ey before anptyinginto the
Delaware River at Delaware Wdaer Gap, PA. Elevation change from sourceto
mouth is only 340fed. Alongits course, numerous tributaries erupting from
Kittatinny Mountain feed Cherry Creek. Substrate material is primarily gravel,
sand and silt, with scatered cobde and bauldersin higher gradient riffle aeas
where scouring occurs. Riparian vegetation is well established and stable,
alternating between trees that provide athick canopy on the upper and lower
stream to woody shrubs which creae an impenetrable bankside overhang,
particularly in the mid-valley area Underlying geology is a complex of limestone,
shale and siltstone overlain with urconsolidated glaaal deposits of silt, sand, and
gravel inthe valley (Carswell and Lloyd 1979. Asa mnsequence of the limestone
formations, Cherry Creek has a much higher pH, alkalinity, and total dissolved
solids than most Pocono areastreams, which tend to be acdic with alow mineral
content (Monroe County Water Quality Survey 1995.
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Land use within Cherry Valley is limited to residential development with
scatered commercial enterprises nea the headwater area @ Saylorsburg and at the
mouth in Delaware Waer Gap, PA. The ettire watershed is heavily forested.
Agricultureis limited to drier portions of the flooddain extending badk to the base
of the mountains, primarily in the upper and mid-valley region. Threegolf courses
are locaed in or nea Delaware Waer Gap. The only point source discharge is
from Instrument Speaalties, atoo and de manufadurer located in Delaware
Water Gap. Cherry Creek is clasgfied as a High Quality Coldwater Fishery by the
PA Department of Environmental Protedion.

METHODS

The fish community of Cherry Creek was sampled using a Coffelt BP1C
variable voltage badkpadk eledrofishing unt with hand held eledrodes and 1/8
inch mesh rets. Three onseautive runs were made in an upstream diredion. All
trout were mlleded in ead runand kept in separate containers, then enumerated,
weighed, measured, and released. Quantitative estimates of population and
biomasswere made only for trout using the depletion removal technique (Zippin
1958. Other fish spedes were mlleded for identification on the first run from
which relative ddundance was estimated.

Four stations on Cherry Creek were sampled, located as follows (Figure 1):

(1) Hatchery — below the discharge from the Cherry Valley Hatchery
(length = 335fed).

(2) Church — below the Kemmervill e Road hridge adjacent the Cherry
Valley Methodist Church (Ilength = 380fed).

(3) Rt. 191— at a private residence gproximately %2 mile upstrean from
the Cherry Valley Road/Rt. 191 intersedion (length = 380feq).

(4) Delaware Waer Gap (DWG) — just upstream from the troll ey station
in Delaware Waer Gap, PA (length = 790feq).



RESULTS AND DISCUSSON

Fish Community

Fifteen fish spedes were mlleded at the four sampling stations on Cherry
Creek (Table 1). The number of taxa dedined in a downstrean diredion, with
sites#1 and #2ead supparting ten spedes, nine & site #3, and only seven at
station #4 (Delaware Waer Gap). The fish community of Cherry Creek included a
diverse mix of coldwater and coolwater speaes, but also a few fish classfied as
warmwater spedes because of a preference for temperatures excealing 22 degrees
C (72 degreess F) —seeTable 2. Coldwater taxa intolerant to environmental
perturbation — primarily brown trout (Salmo trutta) — predominated at the two
upstream stations. Codl and warmwater spedes less nsitive to degraded
conditions, such as white sucker (Catostomus commersoni), American ed
(Anguillarostrata), and badknose dace(Rhinichthys atratulus) were more
numerous on the lower stream areas. Stocked trout or hatchery escgpees, including
brown, brook (Salvelinus fontinalis), and rainbow (Oncorhynchus mykiss), were
found only at the Hatchery station (site #1). Distinction between wild and hatchery
fish was based on external coloration and the condition of fins; hatchery trout
recantly released tend to be lesscolorful and to dsplay fin erosion caused by
crowding and abrasion.

Only threespedes were recvered at all four stations: wild brown trout,
white sucker, and American ed (Table 1). Both brown trout and white suckers
have awidespread dstribution in colder streams in the Northeastern U.S., and bah
spawn at relatively cold temperatures (< 10 degrees C [<50 degrees F]) —trout in
the fall and suckersin the spring. The primary forage of trout is aquatic
maaoinvertebrates, many of which, like trout, demand high water quality. White
suckers, however, are indiscriminate bottom feeders more tolerant of warm
temperatures and degraded stream conditions caused by siltation and contaminants.
Eels are common in tributary streams to the Delaware River, even those with
obstructions to flow and fish movement; the ability of edsto bypassman-made
damsislegendary. Eelsare cdadromous — the adults descend streansin the fall to
spawn in the ocean, primarily in the Sargaso Seanea Bermuda. The small eds
(elvers) soon ascend freshwater streans along the Atlantic coast where they remain
until they read adulthood



The fish community at ead station refleded not only the temperature
regime, but also the quality of habitat. In afreshwater ecosystem, habitat - an
organism'’ s living area— includes the substrate (streamn bottom meterial), channel
configuration (podes, riffles, runs, flats) as influenced by the flow rate and stream
gradient, instream structure (boulders, deadfall's, organic debris), and bankside
vegetation. Eadh fish spedes has gedfic habitat needs to reproduce, grow and
survive, such as suitable spawning areas, forage, and refuge sites. These feaures
affed taxa distribution and abundance.

Trout, bath wild and hatchery fish, predominated at station #1 kelow the
outfall from the Cherry Valley Trout Hatchery (Table 1). Brown trout
predominated, but two brook trout, one wild and one of hatchery origin, were dso
found. The wild individual may have drifted davnstream from a headwater
tributary since brook trout are known to require upwelling groundwater (springs) to
reproduce. In addition, atotal of nine rainbow trout were @lleded — threewild
fish and six hatchery fish. Based upon their size, all the wild rainbows were
probably yealing fish or older, so these may have been fingerling rainbows that
escgped from the hatchery in previous yeas and survived rather than the product of
natural reproduction in Cherry Creek. In addition to white suckers and American
eds, several slimy sculpin (Cottus cognatus), a few common shiners (Luxilus
cornutus), and one rock bass(Ambloplites rupestris) were dso netted. Slimy
sculpins are restricted to colder, unpalluted headwater streams; their habit of
depasiting eggs on the underside of rocks limits their distribution to waterways
with minimal siltation and a coblde, boulder substrate. Common shiners are a
small minnow with a moderate toleranceto stream degradation and omnivorous
foraging hebits, i.e., feads on both algae ad maaoinvertebrates. Origin of the
rock bassis uncertain, sinceits distribution is normally limited to larger streans
and lakes rather than colder, headwater brooks. Habitat fedures at the Hatchery
sampling locaion were good with alternating pods and riffles, overhanging
vegetation, and scatered baulders on a gravel/sand substrate.

Wild brown trout were dso the most numerous edes at site #2, followed
by white sucker. Six additional spedes absent at site #1 were dso colleded —
blacknose dace(Rhinichthys atratulus), cutlips minnow (Exoglossum
maxillingua), tes<ellated darter (Etheostoma olmstedi), fallfish (Semotilus
corporalis), pumpkinseed (Lepomis gibbosus), and redfin pickerel (Esox
americanus). Most prefer a aowater thermal range (20-22 degrees C [68-72
degrees F]). Spawning occurs when a cetain minimum temperature is readed,
usually in late spring or ealy summer. The pumpkinseed and pickerel probably
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dispersed from impoundments in the Cherry Creek drainage, since both spedes
usually inhabit warmer lakes or bogs rather than streams. The tessellated darter
and the other minnow spedes — bladknose dace cuitlips minnow, and fallfish — are
extremely adaptable and fairly small spedes which can subsist on tiny
maaoinvertebrates and algae The strean area a station #2 was charaderized by
significant sediment depasits, primarily sand and gravel, lateral scour pods on
outside bends, and thick, overhanging bankside vegetation, mostly spedled alder
(Alnusincana).

Suckers, ed, dace and shiners were numericdly as abundant as brown trout
at station #3, where pod areas were limited, velocity diminished, and sand/gravel
flats predominated — not prime trout habitat. Almost all fish were wlleded in
deeper cuts adjacent brush-lined banks. Cutlips minnow and tes<ellated darter
were dso present, with one redfin pickerel and one longrnose dace a dose relative
to badnose dace(Table 1). Longrose dace ae associated with swift flows, which
apparently provide essential spawningor refuge fedures; if present, generally only
afew individuals are found.

Bladknose dace a&d eds were the most abundant spedes at the Delaware
Water Gap site, followed by suckers and cutlips minnow (Table 1). Only 15 wild
brown trout were mlleded, even thoughas much stream areawas sampled at this
location as the threeother sites combined. A few tessllated darters, pumpkinseed,
and rock basswere dso present. The spedes representation here refleaed not only
the warmer temperature regime and habitat feaures at this most downstream
stretch but also the resident fish community in the Delaware River. Dispersal of
fish to and from the Delaware probably influenced the spedaes compasition nea
the mouth of Cherry Creek sincethere is no olstruction to fish passage. Physicd
charaderistics may also affed fish distribution. The wider channel creaes
sluggsh flows and increased sediment deposition. Sand and gravel was the
primary substrate material — the least productive for aquatic maaoinvertebrates,
which are the primary forage item for many of these fish spedes, including trout.
Large portions of the stream were barren flats of uniform depth with little instream
structure (deadfalls, debris piles, and baulders) where fish can find refuge or
foraging sites. Furthermore, overhanging bankside vegetation that provided cover
on the upper stream sites was minimal.



Trout Population

Cherry Creek has a reproducing wild trout population from the upper
sampling station below the Cherry Valley Hatchery to the mouth in Delaware
Water Gap. However, numericd abundance, biomass(weight of fish per areaof
stream), and size distribution (relative numbers of ead age group represented in
the population) varied at ead locaiion. Numbers of trout were significantly lower
at the two lower stations, just above and at Delaware Waer Gap. Dedinein
habitat quality was probably the cause, but this deaease may also be dtributable in
part to warmer temperatures. A few brook and rainbow trout, both wild and of
hatchery origin, were found at the most upstream station below the Hatchery; some
may have escgped from the Cherry Valley Hatchery in 2000 @ prior yeas

Approximately the same number of brown trout were @lleded at sites #1
and #2(Table 3). However, far more fingerling (young-of-yea, or 0+ age) and
larger trout were taken at the upper station just below the Cherry Valley Hatchery.
This suggests that spawning successwas much higher at this Sreamarea Also,
many of the larger trout at this gation (ten fish excealed 15inches in length) may
have been fish which escgped from Hatchery ponds. After ayea or two in the
stream, these fish are indistinguishable from those produced by spawning adivity;
they are “wild” fish. Actually, the trout population at site #2 was more balanced
and probably more stable, with a more even representation by yealingand dder
fish. Numbers of trout dedined significantly at sites#3 and #4, particularly for the
smallest and largest sizegroups. Thisindicated poa spawning successand/or
survival after hatching, as well as low production and/or high mortality of adult
brown trout.

Good statisticd regressons allowed predse estimates of the wild brown
trout population, both numbers and biomass at ead station. Population estimates
were cdculated for ead sizegroup of brown trout. Eacdh size group corresponded
to a particular age group, or cohort, of fish. A length-frequency (L-F) distribution
was prepared for all trout colleded at the four stations on Cherry Creek (Figure 2).
The pe&ks in this graph represent the average size of an age dass the valleys occur
between age whorts. The 0+ age group is easily identified — those fish lessthan
130mm (5 inches). The sizes of older age groups are more difficult to distinguish
when fish from all four sample locaions are mnsidered. Thisis becaise the
growth rate increases as we move downstream in response to higher average
temperatures during the warmer months. Temperature regulates growth in
exothermic [cold-blooded] animals. However, when separate L-F distributions

-9



were prepared for wild brown trout at ead station, the average size of yealing
(1+) trout at the samplingtime & sites #1 to #4was determined to be 160mm (6.3
inches), 180mm (7.1 inches), 210mm (8.3 inches), and 230mm (9.1 inches),
respedively. These values are similar to those obtained on many areaPocono
streams. Estimating age of fish beyond 10inches using the L-F distribution is not
recommended because of overlap in size of yea classes. For example, the largest
yealings may be the same size & the small est two-yea-olds because of
differences in growth between individual fish. Therefore, the size limit boundary
chosenin this gudy for 2+ and 3+ yea-old brown trout (320mm, or 12.6 inches),
may be somewhat arbitrary. However, few fish colleded excealed this length. In
addition, population estimates for the largest fish are mnsidered more acerate
because sampling efficiency for this group is quite high, approaching 100%. The
largest brown trout colleaed, taken below the Cherry Valley Hatchery, measured
483 mm (19.0 inches) and weighed 965grams (2.1 paunds).

Estimated hiomassof wild brown trout at sites #1 and #2far exceeled the
PA Fish & Boat Commisson’'s gandard for ClassA trout streans (40 ky/hedare
[44 paunds/aae]). Biomassbelow the Cherry Valley Hatchery was cadculated as
278 lg/hedare (312 painds/aae), while the value & site #2 was approximately
half that value (Table 3). Values on most “freestone” Pocono streams — those with
low disolved solids — rarely excead 100 kg/hedare and usually average 25-50
kg/hedare. The high carrying cgpadty for brown trout on Cherry Creek may be
related to the higher dissolved mineral content or nutrient levels that increases the
production of aguatic maaoinvertebrates, the primary forage of trout and many
other fish spedes. Numerous gudies have shown a higher production of fish and
invertebrates on such “limestone” streams. Of course, the large number of larger
trout colleded below the Cherry Valley Hatchery, some of which may have
originated in the Hatchery, could have atificially elevated the biomassat this
locaion. The biomassdownstream at the Church site, however, would be
unaffeded by fish from the Hatchery and was probably the best estimate of
carying cgpadty on upper Cherry Creek. Biomassat the lower stream stations
was much lower because few larger trout were present (Table 3).

The aondition fador (K) for most groups of trout at the four stations on
Cherry Creek was generally good (Table 3). Condition is a statisticd cdculation
comparing weight to length; more robust fish have ahigher condition. Wild trout
generally display values between 0.90 and 1.10; lower values may indicate ladk of
forage, poar feading, or stressfrom crowding or disease. Almost all age groups on

-12-



Cherry Creek were within the normal range. Y oungof-yea and yealingtrout at
the Hatchery site displayed somewhat lower condition values, but the condition of
large trout at that location improved. Condition was not cdculated for fish at site
#3 ecause the weigh scde malfunctioned and weights of trout were not measured.

SUMMARY

Cherry Creek is alow gradient stream of moderate dkalinity locaed ina
relatively undeveloped valley in Monroe County, PA. Four stream areas were
eledrofished between the headwaters areanea Saylorsburg, PA, and the juncture
with the Delaware River. The stream supparts a diverse fish community consisting
of 15 spedes. Wild brown trout (Salmo trutta), a coldwater spedes intolerant to
environmental degradation, predominated at the two upstream sampling stations
but was also found at the two lower sites aswell. White suckers (Catostomus
commersoni) and American ed (Anguillarostrata), two intolerant speaes
preferring warmer temperatures, were dso colleaed at al four locaions. A mix of
dace minnows and darters adapted to bah cod and warmwater eaosystems were
also found at ead station. Their numbers increased in a downstream diredion,
refleding rot only the warmer temperature regime but also physicd instrean
feaures.

Biomassof wild brown trout at the two upper valley sample aeas was 3to 6
times the PA Fish & Boat Commisgon’'s dandard (40 kg/hedare) for ClassA trout
streams. The presence of young-of-yea (0+ age) brown trout provided evidence of
natural reproduction at all sample locaions. However, numbers and weight of
trout dedined significantly at the two locaions neaer the Delaware River,
probably in response to habitat degradation. This deaease can be dtributed to the
ladk of pods, the scarcity of boulders and cobles to suppart aquatic
maaoinvertebrates, sand-gravel depasition causing the proliferation of low-
velocity flats, and the paucity of instream refuge and foraging sites for trout of all
sizes. Wild and hatchery-bred brown, brook, and rainbow trout were found
together only at the most upstream station — just below the Cherry Valley
Hatchery. Escape of fish from the hatchery ponds may explain the presence of
rainbow trout, but brook trout were probably the product of natural reproduction in
Cherry Creek or an upstrean tributary.
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Mr. Charles Baughman
Exeautive Diredor
Brodhead Watershed Assoc.
Box 339

Henryville, PA 18332

Dea Charlie,
Enclosed is the final report documenting the dedrofishing survey of Cherry
Creek last September. Don Baylor is handling the billi ng;, he wasn’t sure when |

spoke to himif BWA had already paid for this or not.

From what | have seen and read, you are doing a grea job. Hope you can
stay for awhile —alot is happening in the county.

If you have any questions, please cdl.

Sincerely,

Jim Hartzler



