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QUESTION E100.2

Provide a copy of the Environmental Report, with amendments,
submitted to the Delaware River Basin Commission addressing the
Point Pleasant Diversion, Bradshaw Reservoir, and associated water

transmission facility.

RESPONSE

Two Environmental Reports addressing the diversion system were
submitted to the Delaware River Basin Commission (DRBC). One report
addressed the Point Pleasant Pumping Station, Combined Transmission
Main, and public water supply components and was submitted February,
1979, by Neshaminy Water Resources Authority (NWRA). The NWRA has
provided counsel for the regulatory staff with copies of all
NWRA applications to the DRBC. The second report, submitted July,
1979, by Philadelphia Electric Company, addressed Bradshaw Reservoir,
the transmission main to the East Branch Perkiomen Creek, and the

East Branch and Main Stems of Perkiomen Creek. This report is

provided as Exhibit E100.2-1.>
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I BRADSHAW RESERVOIR, TRANSMISSION MAIN, EAST BRANCH PERKIOMEN,
AND PERKIOMEN CREEKS

I ENVIRONMENTAL REPORT

SUMMARY

This Report provides information en the Philadelphia Electric
Company (PECO) portion of the Neshaminy Water Resources Authority Water
Supply Project (Point Pleasant Diversion); specifically, the Bradshaw
Reservoir and the transmission main from the Reservoir to the East
Branch of the Perkiomen Creek. The PECO pertion of the Point Pleasant
Diversion Plan was reviewed by the DRBC as part of its review of the
inclusion of the Point Pleasant Diversion Plan in the DRBC's Comprehensive

I A Final Environmental Impact Statement was prepared by the DRBCPlan.
in February, 1973, in connection with its Comprehensive Plan reviev.'
The PECO portion of the Point Pleasant Diversion Plan was also reviewed
by DRBC in connection with Section 3.8 approval of PECo's Limerick
Generating Station (Docket No. D-69-210-CP).

This Report provides information supplementing the analyses contained

I in the DRBC Final Environmental Impact Statement (EIS) on the Point
Pleasant Diversion Plan, Bucks and Montgomery Counties, dated February,
1973. The information in this Report is presented topically in areas
where either additional supportive information or clarification appeared
appropriate. In areas not specifically discussed herein, it was not
considered necessary to provide additional infornstion or clarification
since no significant changes in these areas have occurred since the
original report. Our evaluation of the information con;ained in the
1973 DRBC EIS together with the supplemental information provided herein
indicates that the supplemental information has no signficant impact on
the conclusions stated in the 1973 EIS.

The following sections are included in this report:

SECTION I - PROJECT DESCRIPTION - BRADSHAW RESERVOIR

The Bradshaw Reservoir was evaluated in the 1973 DRBC EIS. The
references and conclusions regarding the reservoir are still valid with
the following exception. The reservoir size has been increased from 46
MGD to 70 MGD. The increased size provides for an adequate operating

, capacity, emergency storage and space for silt buildup. The information
presented in this Section provides a more complete description of the
f acility and discusses alternatives considered specifically for the
reservoir.
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SECTION II - PROJECT DESCRIPTION - PERKI0 MEN TRANSMISSION MAIN
.

The Perkiomen Transmission Main and the environmental impacts

I associated with it were included in the 1973 DRBC EIS. The main was
described as one of the facilities comprising the proposed action. The
environmental impacts of this main were reviewed together with the

-

impacts of the other proposed pipelines. The references and conclusions
regarding the transmission main are still valid. The information presented
in this Section is intended to provide a more complete description and
to discuss alternatives considered specifically for the route of the *

transmission main.

SECTION III - ALTERNATIVES TO PROPOSED PLAN

Alternatives to the proposed plan to supply water to t i Limerick
Generating Station were discussed in the 1973 DRBC EIS. The conclusions
reached in connection with each of the five alternatives covered in the

I 1973 DRBC EIS are still valid. The material presented in this Section,
in addition to expanding on several of the previous alternatives, describes
seven pipeline alternatives which were considered to supply only PECO's
water requirements.

SECTION IV FLOWS

I Supplemental flow and meteorological data from 1974 to 1977 were
evaluated and summarized. The information is shown in Table 1 of Section
IV. Also included is a summary of the estimated augmentation and flow,

I by months, if the diversion had been in operation during this same time
period. The estimated number of weeks of simulated augmentation is less
than the number of weeks of withdrawal at the Perkiomen intake since
augmentation was assumed to be curtailed if Perkiomen natural flow

exceeded 450 cfs in order that natural flooding not be aggravated.
Detailed supplemental flow information compiled by E. H. Bourquard
Associates is also presented in Section IV.

SECTION V - WATER QUALITY

The general conclusions of the 1973 DRBC EIS regarding water qualityI remain valid. Table 3 (Page 17) of the 1973 DRBC EIS presented basic
water quality information. This table was composed to present data to
characterize the water quality of each of the Diversion component streams.

!I It is based on data collected in 1967 and 1968 by Broadfoot et al.
Comparison of the data with more recent data indicates that the medians
are similar but the extremes are different. The extremes are different
because data were collected over a longer period of record and at moreI frequent intervals and thus, include a greater variety of physical
conditions. Additional data from four stations show that East Branch
Perkiomen Creek quality varies from source to mouth. The upstreamI reach has water quality similar to that of the Delaware, the middle
reach is organically and inorganically enriched, and the lower reach is
recovering from degradation.

Supplementary water quality information is presented in Section V.

-- --
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SECTION VI - WATER TEMPERATURE

Supplementary water temperature information is presented in Section
_

SECTION VII - AQUATIC BIOLOGY

In general, the conclusions and predictions of the 1973 DRBC EIS
remain essentially correct.

|

Increased flow will provide a relative improvement in aquatic life.
The increased flow will not improve fish production uniformly since some
areas are already quite productive. In addition, increased flow will
likely enhance the aesthetics of fishing sites.

There will be some loss of aquatic life. However, the loss will
not be significant, and the overall creek is expected to improve withI time.

The results of an extensive aquatic biology program by RMC - Ecological
Division are presented in Section VII.

SECTION VIII - TERRESTRIAL BIOLOGY

The site of the Bradshaw Reservoir and three alternate pipeline
routes were surveyed by RMC - Ecological Division in April, 1979. The
results of that survey are presented in Section VII.

Section IX - HISTORICAL AND ARCHEOLOGICAL INFORMATION

I The possibility that places of historical or archeological importance
would be disturbed by the proposed action was considered in the 1973
DRBC EIS. The conclusion was that the Bradshaw Reservoir and the Perkiomen
Transmission Main would not affect any properties of significance. This
conclusion is still valid. The information presented in this Appendix
supplements previously submitted information and details a study and
investigation conducted in 1978.
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Bradshaw Reservoir

_

I General Although final design work such as the preparation of detailed
construction drawings and specifications has not been co=pleted,
design has progretsed sufficiently to provide information

I adequate to define the purpose, location, external appearance,
approximate size and anticipated effects of the proposed
Bradshaw Reservoir. j

Purpose The Bradshaw Reservoir is the final point of discharge for the
combined quantity of water pu= ped from the Delaware River by
and through the combined facilities consisting of the Point

I Pleasant intake, the pu= ping station, and the co=bined
transmission mnin. At this reservoir the water will be divided
and flow either by gravity to the North Branch of the Nesbnminy
Creek or under pu=p pressure to the East Branch of the PerkiomenI . Creek.

The two main purposes of the reservoir are the distribution of

I the water to the counties and to Philadelphia Electric Company
(PECo.) and the acco==odation of the different pumping rates
of the Point Pleasant pu= ping station and the Bradshaw pu=ps.

The distribution of the water pumped fro = the Delaware River
to the reservoir will vary greatly over the life of the project.
During the initial few years of operation, approxi=ately 75% ofI the water pu= ped to meet the forecasted water needs (63 FDD
mar %m) will be delivered to the East Branch of the Perkiomen
Creek for use by PECo. As the years pass, the growing population
will require additional water so that by year 2010 the water
supply neecs of the public =ay be expected to exceed PECo.
needs. In 2010, slightly over 51% of the =aximum forecasted
water (95 FDD) delivered to the reservoir will be routed to theI North Branch of the Neshn-n ny Creek. It is planned to use the
gated gravity outlet and the multiple pu=ps installed at the
Bradshaw Reservoir to =ake the distribution cf the combaned
inflow to the reservoir.

The acco==odation or balancing of the different discharge flow

I rates at Point Pleasant and at Bradshaw will be satisfied by
providing a volu=e in the reservoir between pre-established
elevations suitable for storing water when the inflow exceeds
outflow and capable of supplying water for short the periods
when outflow is greater than inflow.

Two other purposes of the reservoir which =ay prove very beneficial

I are the emergency water supply provided and the silt settling
basin effect. Sufficient water storage capacity will be provided
to enable PECo.'s =axi=u= flow requirement to be met for one day.
This emergency storage would be used in the event of the unavailability
of the Point Pleasant facilities for this period of time. The
settling basin effect results from the relatively long detention
time for stored water. Most of the suspended =aterial in the

I water pu= ped from the Delaware River, which includes silts and
clays, should settle out in the reservoir. During periods when
pu=page is limited to the =ini=u= flow requirements of the East
Branch of the Perkiomen Creek, the theoretical detention time
will be in excess of two days.
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Location The Bradshaw Reservoir is to be located in Plu= stead Township,
Bucks County, Pennsylvania, at the intersection of Bradshaw and

I Myers Roads. The site is about 2 5 miles southwest of the
Point Pleasant Pumping Station and the Delaware River. The
reaervoir is near the drainage divide between the North Branch
of the Neshnminy Creek and the South Branch of Geddes Run. It

I will occupy a minim"- of land, about 28 acres, and will have no
drainage area. It will not significantly reduce the natural
flow or r a ff to either stream.

Description of Project

The Bradshaw Reservoir will be created in an open area by theI construction of compacted earthen dikes (Figure No. 1). The
dikes will fom a square reservoir about 900 feet on a side.
The project will be essentially a balanced cut and fill type

I operation. The area to be the reservoir bottom will be excavated
down to such an elevation that the removed i= pervious material
will be sufficient to form the required dikes. The bottom of
the reservoir will be a minimm of either 3 feet of existingI impervious material or 2 feet of a compacted material supplied
to the site from an external source. The dikes will be made by
compacting the excavated material and will vary in height from

I about 5 feet to 20 feet due to the existing contours of the
existing ground. The sloping faces of the dikes will be gentle

with a rise of 1 foot in a horizontal run of 2 75 feet and 3
feet for the outside and waterside slopes respectively. The
outside surface will be evenly graded and seeded with a grass
or appropriate ground cover to provide for erosion prctaction.
The waterside surn.ce will be faced with stone riprap to mitigate
erosion due to the fluctuating water levels.

Control of the quality of all materials will be closely acnitored

I as will the compaction methods used during construction so that
the water tightness of the reservoir will be assured.

Built into the western dike of the reservoir there will be aI structure (Figure No. 2) which will contain the gated outlet
feeding the gravity transmission main leading to the North
Branch of the Neshaminy Creek. The structure also will house

|| five 11 5 mD electric motor driven, vertical turbine-type

|E pu=ps, one of which will be considered a spare. These pumps
will deliver PECo. 's needs to the East Branch of the Perkiomen
Creek. Vertical ms were selected over centrifugal ms becauseI of their' compact design and non-prim 1ng characteristic. The
pu=ps are identical to each other to simplify operation and ,

reduce spare part inventories. Four pu=ps will carry the

I maximum demand, and partial loads will be med efficiently
with a reduced number of pu=ps. Removable trash racks will be
installed at the entrance to the structure to prevent any
debris that may have gotten into the reservoir from fouling theI A s or being passed to either of the creeks supplied. A slot
in the structure will be provided for the installation of stop
logs so that dewatering can be accomplished if maintenance is
.cquired.

s
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High water level in the reservoir, which can occur due to

|I pu= ping at Point Pleasant or excessive rainfall, will be controlled I

in several ways. Redundant automatic controls will be provided to I

shutdown any operating supply p g s when a predetermined high

I water level occurs. Signals will be included to inform the

pumping station operators of reservoir elevations so that they
may take early action prior to automatic shutdown to regulate
pumping rates. To lower reservoir water levels and accccmodateI excessive rainfall, water will be withdrawn by opening the gated
outlet to the gravity main feeding the m.sbnm ny Creek or by
starting the Bradshaw pumps to deliver water to the Perkiemen
Creek.

A fence will surround the reservoir property to prohibit

I unauthorized access and the unused area of the property will be
landscaped in a manner compatible with the surroundir4 area.

Size The capacity of the Bradshaw Reservoir will be approximately| 70 million gallons (LD). The reservoir was sized to meet
minism operating require =ents, to provide a limited amount of
storage for emergencies and to accccmodate silt buildup. The
capacity breakdown is as follows:

18 FD for operating capacity
46 LD for emergency storage
_6_ IU for silt buildup
70 FD total capacity

I The operating capacity is the equivalent of one day's minir m
pumping rate (27 cfs) as established in the Delaware River
Basin Commission's docket proceedings for the protection of
aquatic life in the Perkicmen Creek and its East Branch
throughout the nor=al low flow season. The emergency storage is
sufficient to supply the * m m one day requirement of PECo.
for power purposes (65 cfs). The capacity reserved for silt

| buildup amounts to a depth of 1y feet. Based on the results'

E of water sample tests taken frcm the Delaware River at Point
Pleasant and USGS water quality records at Morrisville, it is
expected to be more than 25 years before silt settling out in
the reservoir will reach this depth.

The reservoir is approximately 900 feet square and has a water
surface of about 18 acres.

I
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Alternatives to Specific Facility Proposed

I Alternatives to the overall water supply system proposed in this
application are presented in Section TTT. It is the purpcse at this
point to provide an analysis of alternatives for only the specific

, component of the system herein described, the Bradshaw Reservoir.

The first alternatives considered were reservoirs at other sites.
L$ke the Bradshaw Reservoir site, two alternative sites were censidered
alongtheHeshaminyWaterResourcesAuthority's3{milepipelineroute
from the Point Pleasant pu= ping station to the North Branch of the
Neshaminy Creek. The Bradshaw Reservoir is located on the high groundi

I where the Pipeline oroeeee from one w terehed to another, the
i 3 alternative sites would be on each side of the watershed divide, on |
| existing streams at lower elevations. One alternative reservoir was
| g on the headwater of a tributary of Geddes Run and the other reservoir

g was on the headwater of the North Branch of the Neah=M ny Creek. Each
of these two alternatives would be created by the construction of a
dam, complete with spillway and outlet works, across an e%1 sting

I stream. The perimeter of each reservoir would be established by the
existing tarrain and consequently would be irregular in shape requiring
the use of a greater land area than required by the Bradshaw Reservoir.
The Geddes location would require about 40 acres, the North BranchI site would exceed 50 acres, while the Bradshaw Reservoir will occupy

( about 28 acres. Since the water level in any reservoir constructed
{ will rise and fall regularly, it will not be suitable for recreation
{ and the public will be prohibited from using it for reasons of
I safety (Figure No. 3).

I Ihe alternative reservoirs, since they would be located on existir4
streams, would be subject to siltation and pollution due to the

I water runoff frcm the surrounding drainage area. Later transfer
of this water to another watershed, whether it is the Neab=M ny or
the Perkiomen, would have a detrimental effect. The Bradshaw
Reservoir will not have a drainage area of its own and so will
not be polluted or silted by local runoff, thus minimizing detrimental
environmental effects.

.

A further objection to the use of either low level, reservoir
alternative is the added cost necessary to deliver the water to theI counties or to PECo. A reservoir on the tributary to Geddes Run would
require the installation of pu=ps to deliver water to the North
Branch of the NeahaMny Creek or the costly excavation cf a deep

I trench to continue to use gravity flow since the term nni points would
be separated by the watershed divide. A reservoir on the North
Branch of NeshnM ny Creek would significantly increase the pu= ping
head to the East Branch of tha Perkiomen Creek thus raising the systemI operating costs.

I

--
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I A final alternative was considered which assumed no reservoir at
all. This would be possible, but a bifurcation or a tee connection ^j
would be required in the large, 66 inch diameter combined tran9M saion j
cain extending from Point Pleasant. The distribution of water to the
Neshaminy and to the Perkiomen watersheds would be controlled by the
use of gates or valves. The added equipment, necessary if the
reservoir is eliMnated, would increase the systes complexity,

|
-

I increase equipment maintenance and reduce the reliability of the I

water supply. A further, significant objection to the e W nation
of any reservoir is the loss of the one day emergency water storage.
The added assurance of continued water supply provided by theI storage in a reservoir is beneficial.

The alternatives to the Bradshaw Reservoir do not have any recognized
advantages and, as indicated in the foregoing disciusion, have
environmentally less desirable features, so the decision was made to
incorporate the Bradshaw Reservoir in the proposed water supply system.

I
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Prrkicmen Transmission Main

General Although finM design work such ar., the preparation of detailed
construction drawings and specifications has not been co=pleted,
design has progressed sufficiently to provade infor=ation

I adequate to define the purpose, location, external appearance,
approximate size and anticipated effects of the proposed
Perkiomen Transmission Main.

Purcose The Perkiomen Transmission Main is the connectira link of the
proposed system for transporting Delaware River water from the
Bradshaw Reservoir to the East Branch of the Perkiomen Creek for

,

Power Company use. Its purpose is solely to convey water in a !
safe, econcaical manner with minim" effect on the environ =ent.

I The Perkiomen Transmission Main (Figure No. 1) is an underground |
Location

pipeline extending due west almost 7 miles from its inlet at the i

Brarinhnw Reservoir to its outlet into the East Branch of the
Perk 1 omen Creek. The main is parallel to and forms a e,ccmonI pipeline corridor with an existing pipeline right-of-way of the
Texas Eastern Trans=1ssion Corporation. The initial 40% of the
main is in Plumstead Township and the ra-ain_ing 60% is in

I Bedminster Township, both townships being political subdivisions
of Bucks County, Pennsylvania. The mnin will not cross any
significant streams or rivers. The only =ajor road erossing is
U. S. Highway No. 611 which the main crosses about 0 7 miles
north of Plu=steadville. The outlet will discharge into the
creek about 0.4 miles upstream frcm the Elephant Road crossing.

Descriotion of Pro 'ect

The Perkiomen Trans=ission Main design proposes a reirforced
concrete pressure pipe having an inside diameter of 42 inches.I The main is to be buried with a mini =um depth of cover of 3
feet for its entire 35,400 foot (6.7 miles) length. To avoid
deep trench excavations, the pipeline grade will generally
follow the ground surface. The m,nimum soil cover will provide
protection from external loading and frost action. At all road
and stream crossings, the main will be installed in a steel
casing or encased in additional concrete. Air relief control
and blow-off valves will be provided where needed alorg the
main. 'Ihese will be enclosed in reinforced concrete vaults.*

( Surge control equipment will also be provided as required.
,

No water treatment facilities are proposed in connection with
the transfer of water from the Delaware River through the
transmission main to the East Branch of the Perkiomen Creek.
Studies have shown the waters to be co=patible.

An impact type energy dissipator will be constructed at the

I outlet end of the main for water velocity reduction to mird.=1:e
possible erosion of the creek bed and side slopes (Figure No.
2). The energy dissipator will be a reinforced concrete box into
which the water discharges. The discharge will be direc+Ad at aI concrete baffle so the velocity energy will be exhausted in the
box before the water flowa cut into a spur channel off the East
Branch of the Perkiomen Creek. The spur channel will be

I riprapped on the sides and the bottcm to further dissipate the
water energy and to resist erosion. The dissipator itself will
be about 15 feet longb establish a, firm foundation11 feet wide and extend al=ost 12 feetbelow existing grade

.
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Studies which are presently underway indicate that the pipe caterial
could be coated steel or reinforced fiberglass and that a more
economical size might be 48 inches inside diameter. The ulti= ate
decision on these items will depend in part on =aterial costs and

construction labor costs at the time of biddir4 the work.

Alternatives -

Consideration was given to three alternative routes (Figure No. 3)
for the Perkiocen Transmission Main before the selection of the
proposed route (Line B) was made. The three routes all began at the
same point but differed slightly in their paths and discharge points.

The three routes were originally called Lines A, B, and C and can be
described as follows:

Line "A". This route was developed as the most feasible route on the
basis of preliminary hydraulic design and construction
cost esti=ates. It generally represents the shortest

I distance between the Bradshaw Reservoir site and the
East Branch, yet takes into account the topographic
features of the area and construction factors that might

I be encountered. With the possible exception of ease of
right-of-way acquisition, this route was found to combine
the best of all features in the prelMna7 e7A~inations.

Line "B". This route extends along an existing pipeline right-of-way
of the Texas Eastern Transmission Corporation which runs
nearly parallel to and at a distance of approxi=ately 2000
feet south of the above mentioned Line "A". The Texas
Eastern right-of-way is 125 feet wide, sufficient to
install four pipelines at 25-foot spacing. Three pipes, a
24-inch, 30-inch, and 36-inch, have already been installed,
and installation of the fourth pipe of 42-inch diameter is
scheduled for the near future.

A pipeline along this route would be about the same 1ergth
as Line "A". Although such a line would be located on
higher ground than Line "A" and thus would have higher
pu= ping costa, its location adjacent to an existing pipeline,
for=ing a com=on pipeline corridor, will min 4-i ze detrimental

environmental and land use effects.

Line "C". This route, which would utilize the abandoned Tuscarora
pipeline right-of-way, would have a pipeline length about

I 2400 feet longer and a static pu= ping head about 15 feet
greater than Line "A". The sole advantage of this route
appeared to be less difficult problems in connection with
right-of-way acquisition. The Buckeye Pipeline Cc=pany and
the Hu=ble 011 Company were contacted to detemine the
present status of the right-of-way along Line "C". It
became evident that renegotiations would probably be

necessary with each property owner and so the right-of-way
situation thus appears cocplex. Any advantage this route
might have had disappeared.

.
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W
Other features regarding the three routes were reviewed and found to beI quite similar. All lines pass through soil with nearly the sa=e properties.
'Ihe geological femations are nearly identical, so no severe excavation
problems are expected on any route.

.

The +ctal area required for right-of-why would be similar for all routes.
Esthetically there should be no oignificant difference between routes
since after ccr.struction the right-of-way will be graded and reseeded
so that it will essentially be re curred to the natural ecndition. Finally
a review was made of the area involved to deter =ine the presence of any
historic or archeological featurec of i=portance. The routes were
consideres equally acceptable by this review. (See Section II.)

Line "B" was selected from the altsrnatives as the best route to develop
primrily because the acquisition of the right,-of-way would have the least
1= pact on the public since it would utilize an existing pipeline corridor.

I

I
I

.
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Alt ^rnativ9 to Proposed Plan

I -

A number of alternatives to the proposed water supply system for the
~

Limerick Generating Station have been considered. 'Ihe proposed plan is
based upon others delivering Delaware River water to the Bradshaw Reservoir,I a facility to be built, owned and operated by PECo. , and the subsequent
pu= ping of the water by PECo. through its own trans=ission min to the
East Branch of the Perkicmen Creek.

The alternatives investigated include: four different pipelines
originating at different points on the Delaware River but each deliverira
water to the East Branch of the Perkiomen Creek, two different pipelinesI originating at the Delaware River and following different routes to a
booster pumping station on the Perkio=en Creek near Graterford, a pipeline
from the Philadelphia Northeast Sewage Treatment Plant to a booster pu=pira
station on the Perkiomen Creek near Graterford, reservoirs in the Schuylkill
River Basin and groundwater underlyira the area near the generating station.

I Several significant differences exist between the alternatives as a

group and the proposed plan. Under the proposed plan others will construct
a new intake % ing station capable of delivering sufficient water to
meet hture public water supply requirements and to supply the needs ofI the Limerick Generating Station. The alternatives assume PECo. would act
alone and construct facilities to supply only its own needs. These facilities
would not be readily expandable in the future to serve the public. There

I would be no Bradshaw Reservoir constructed as part of any of the alternative
plans.

Pipelines frc= Delaware River to East Branch Perkic=en

Alternative A - A pipeline, approximately 9 2 miles lora and 42 inches in
diameter, would convey water inland from an intake /puping station located

i on the Delaware River, north of Tchickon Creek near Walls Island (about
River Mile 160), to the East Branch of the Perkic=en Creek near Elephant
Road.

Alternative B - A pipeline, approxi=ately 9 1 miles long and 42 inches in
d.ameter, would convey water inland from an intake /pu= ping station located
on the Delaware River at Point Pleasant (about River Mile 157) to the East
Brance of the Perkiomen Creek near Elephant Road. This alternative is
similar to the proposed joint Point Pleasant proposal which would serve
the water naeds of both Bucks and Montgomery Counties and PECo., but it

I would be si::ed to meet only the PECo. requirements. The trans=issicn min
would follow tne proposed route of the co=bined =ain and the =ain to the
East Branch of the Perkiomen. There would be no Bradshaw Reservoir.

Alternative C - A pipeline, approxi=ately 12.8 =iles long and 48 inches
in diameter, would convey water inland frem an intake /puping station
located on the Delaware River near Hendrick Island (about River Mile 153)
to the East Branch of the Perkiomen Creek near Elephant Road.

Alternative D - A pipeline, approxi=ately 14.8 miles long and 48 inches
in diameter, would convey water inland from an intake / pumping stationI located on the Delaware River north of New Hope (about River Mile 150)
to the East Branch of the Perkic=en Creek near Elephant Road.

i
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Pipelines frem Delaware River to Graterford

Alternative E - A pipeline, approxi=ately 34.8 miles long and 54 inches in
dameter, would convay water inland from an intake /pu= ping station located
on the Delaware River north of New Hope (about River Mile 150) at the site
of the 500 KV electric transmission line river crossing to a booster
pu= ping station on the Perkiomen Creek near Graterford.

Alternative F - A pipeline, approximately 32.8 miles long ard 54 inches in
diameter, would convey water inland from an intake /pumpira station located

I on the Delaware River north of New Hope (about River Mile 149 5) at the
site of the 220 KV electric transmission line river crossing to a booster
pumping staticn on the Perkiomen Creek near Graterford.

Pipeline from Sewage Treatent Plant to Graterford

Alternative G - A pipeline, approximately 48 miles long and 60 inches inI diameter, would convey the effluent from the City of Philadelphia Northeast
Sewage Trea ment Plant (about River Mile 104) to a booster pu= ping station

.. on the Perkiomen Creek near Graterford. The pipeline would go north from

I the treament plant approximately 8 miles through a heavily developed area
of the city, turn northwest and parallel Route 63 to the pu= ping station.

Analysia of Pipeline Alternatives

'Ihe cost, environmental i= pact, and land use impact of an underground
pipeline are closely related to the pipeline length and the population
density along the right-of-way.

Alternatives A, B, C, and D are similar in environmental effect and cost

I in that they withdraw water from the same reach of the Delaware River; pass
through a primarily rural area with scattered suburban developments; and
discharge water at the same point into the East Branch of the Perkiomen
Creek. Pipeline B is slightly more attractive than Alternative A since itI would parallel the Texas Eastern Trans=ission Corporation right-of-way,
minimizing the environmental and land use effects by using the co==cn
corridor principle. Pipeline B is preferred over Alternatives C and D
since it is shorter, thus less costly and requires less land.

Alternatives E, F, and G would have significantly greater i7 acts than

I Alternatives A, B, C, and D. Alternatives E, F, and G are considerably
longer thus increasing the environ = ental i= pacts, occupying more land area
and raising the costs. Alternative G would have significant adverse effects
due to its passing through the densely populated Northeast Philadelphia andI suburban areas of Lower Bucks and Montgomery Counties. In addition, these
latter alternatives will not utilize the East Branch of the Perkiocen
Creek and will not benefit the East Branch by providir4 a substantial

I * *, flow of water during the low flow period of the year. Since
Alternatives E, F, and G are clearly less preferable than the others, the
additional environmental proble=s and costs associated with these alternatives,

I particularly with the sewage trea tent plant effluent, as a makeup water
source have not been evaluated.

|
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I Alternative B, which would serve alone and which is indicated above to
be the most desirable of the alternative pipelines, and separate facilities
to supply Bucks County were compared with the proposed joint water supply.I, facilities in the Feasibility Study prepared by E. H. Bourquard Associates
in 1970. This study, done for the DREC, Bucks County and PECo. , was
referenced in the 1973 DRBC EIS. The comparison indicated that the

I joint facilities would result in annual cost savires of more than 20% for
Bucks County and 10% for PECo. as well as providing advantages in operating
flexibility and reliability. Since the joint project also requires 2

I fewer miles of total right-of-way than the combined individual facilities,
the proposed project is superior to the mest preferred alternate pipeline
route.

Reservoir Alternatives in the Schuylkill River Basin

Existing or Planned DREC Reservoir - No existing reservoir in the

i Schuylkill River Basin has sufficient storage available for use as a water
source for Limerick. Storage in the Blue Marsh Reservoir, recently
constructed by the U.S. Army Corps of Engineers, has been assigned to
other uses. Planned reservoirs will not be available in time to meetI Limerick Generating Station needs.

Comoany Owned Reservoir in the Schuylkill Basin - A number of potential

I reservoir sites have been identified in the Schuylkill Basin as a result
of =ap and field studies by the Corps of Engineers and utility company
consultants. Ten of these sites received extensive prelimimry reviews,
and the two most promising sites were the subject of detailed engineering
and environmental study.

Analysis of Reservoir Alternative - A reservoir would have a greater
environmental i= pact than the proposed pipeline system. At the most
environ =entally acceptable Schuylkill Basin site, about 2000 acres of
land would have to be purchased and relocation of more th:m 60 households

I would be required to allow reservoir construction and operation. About
770 acres of land would be inundated or covered by e=barJc ents. The cost
of a reservoir is also significantly higher than the proposed pipeline
system.

Groundwater Alternative

I The groundwater resources in cuch of Montgomery County are already used at
or in excess of their drought recharge capability. The use of groundwater
for makeup to Limrick Generating Station, therefore, is not feasible. As
evidence of the critical nature of groundwater supplies, it only needs toI be noted that the recent studies of the DRBC indicate proble=s in sustaining
adequate yields to meet current demands. The problem is so critical that
public hearings have recently been held to receive comments on proposed
regulations to protect groundwater sources.

I
I
I

i
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I
I

Sirr:ary

The proposed joint water supply system, designed to supply the needs of
Bucks and Montgomery Counties and PECo., is considerably less environmentally
harmful, requires less land and results in lower costs than any of the

I alternatives studies. When compared to the pipeline alternatives, it
results in only one intake / m ing station on the Delaware River to serve
several users rather than a series of stations, each having a single
purpose. A new reserveir in the Schuy11d11 River Basin would have a

I greater environmental i= pact, larger land use, and higher cost than the
proposed pipeline system. The use of groundwater or existing reservoirs
is not feasible since insufficient supplies of water to meet PECo. needs
are available.

I
i
1

I
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i
I
I
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Flow Information

I A report entitled "Irwestigation of the Effect of Proposed Pt.7_ ages on

Stream Flows of East Branch Perkiomen Creek and North Branch Nest aminv Creek"

by E. H. Bourquard Associates, Inc. , dated July 8,1970, was included in the

1973 DRSC EIS as Appendix 8. Subsequent to the preparation of the report,

changes were cade in the proposed pumping rates to the East Branch Perkiomen

Creek. Therefore, a thorough review has been made to deter =ine what effects

would result from the changes. A discussion of this review is presented below,

and the portions of the original report referring to the East Branch Perkiomen

Creek are updated accordingly. Paragraph headings are as used in the original

report, l

|
|

Introduction. No change.

g Purx 'e of Investigation. No change.

g
Perkiomen Creek. For this update, the East Branch Perkic=en Creek channel

was re-examined on March 26, 1979, by Robert E. Steacy, Senior Hydraulic

Engineer of this office, and A. Richard Diederich, Civil Engineer, of Philadelphia

Electric. Each of the 15 stream channel sites was visited, pictures were

taken, and the descriptive comments made regarding any changes since the 1970

and 1972 investigations. A copy of these cor:ments is attached hereto. At

each site, new estimates were made of typical channel bottom widths and of

Marning "n" values.

Re-examination of the East Branch revealed only minor changes in channel

alignments and sections since the prior eminntions. The only construction

change was replacement of the steel truss bridge at Elephant Road with a new

single-span reinforced concrete structure. Also, the stream channel was

widened and reshaped in the vicinity of the new bridge.

t
|

-1-
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I
Neshnminy Creek. Updated in NWSS ElR.

I Method of Investigation._ The same method of investigation was employed.

However, the Perkiomen Creek computations were redone, using a pro-

gramable calculator and revised values of channel flow, channel width, and .

.

M anning 's "n". The changes in channel flows resulted from the reduction

in the estimated average rate of pumping into Perkiomen Creek, and from

usage of a more recent analysis of low flows. As mentioned previously,

the revised channel widths and "n" values were from a field examination
of the East Branch on March 26, 1979. The new flood flow computations

took into account overbank flow but channel velocites are used for the com-

parison with the originally estimated velocities.

Selected Low, Median and Flood Flows.- Same procedure was followed

as for the original computations, except that the low and median flows were
',

recomputed using a publication with a more recent analysis of stream flows, ,

namely, PaDER's Water Resources Bulletin No.12, " Low Flow Character-
-

istics of Pennsylvania Streams" 1977. The flood flows of the original com-
-

putations were not revised. ,I
,

Low Flows. Revised per PaDER Water Resources Bulletin No. 12.

Median Flow. Revised per PaDER Water Resources Bulletin No.12.

Average Stream Flow. Not considered meaningful so was not used.

iI One Year Flood. No change.
-

o

E Mean Annual Flood. No change.

Five Year and Fifty Year Floods. No change.
,

|
Delaware River Pumnage. The average rate of pumping Delaware River!

water into the' East Branch of Perkiomen Creek was estimated to be 35 MGD
! .

!

(54 cis) in the original Study. With the more recent stream flow analyses of
;

I
the Schuylkill River and Perkiomen Creek, the average pumping rate is now
estimated at 22. 3 MGD (34 cis), not including water losses in transit. ,This

I
-2-

,

I
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I
rate was used in the revised computations. Tha maximum Perkismsn

Creek pumping rate of 42 MGD (65 cis) remains the same.
-

.

5 Findings on Perkiomen Creek. Tables Nos. I and 2, attached, show the

, values of discharges (Q), flow depths (D), and flow velocities (V), which

were developed in the original Study and used to evaluate the effects of the

various flows on the East Dranch stream channel. These are listed under
the " Orig. " column for the 7-Day, 2-Year low flow and the median flow,
each for three conditions: (1) no pumpage from the Delaware River, (2)

pumping at the estimated average rate, and (3) pumping at the maximum

anticipated rate. All of these values have been recomputed to reflect
changes in estimated pumpages and in stream channel characteristics;

the revised values are shown on Tabless Nos. I and 2 under the "New" .

'

column.
-

, Table No. 3 shows the effects on flood flow characteristics for the
original and the revised estimates of stream channel characteristics. Ai

'

major change from the original hydraulic computations was taking of over-
bank flow into account; this had not been done in the original cornputations.

Low Flow Periods. With a lower average pumping rate and some
revision of stream channel characteristics, there are minor changes in

depths and velocities at the various channel sites. However, these changes

i are insignificant and do not alter the original findings regarding the effects

of pumpages during low flow periods.
~

I

| Median Stream Flow. There were no appreciable changes as a

result of the updated pumping rates and stream channel characteristics.
I The only major change was in the period when a minimum pumpage of 27

cfs is to be maintained into the East Branch. Originally, it had beenI assumed to be year-around. The present concept is to maintain this min-
,

imum from the first day each year that the Schuylkill River and Perkiomen

Creek are unable to supply the cooling water needs of the Limerick Plant

I
-3-
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to the day in late fall and early winter when the two streams are able to

supply these needs on a continuing basis. Analyses of stream flow data
indicate that, with this criteria, the minimum pumpage rate of 27 cfs
will be maintained from mid-April to mid-November under average stream
flow conditions. ' During this period, pumpages into the East Branch would

be halfed whenever floods occurred on this stream.

Flood Flows. The primary purpose of presenting data on the various

flood flows was to show that the stream .channelis subject to much greater

I flow rates, depths and velocities by natural flood flows than'by the pro-

posed pumpages from the Delaware River. This was emphasized by givi=g
,

the ratio of the flow rates, depths and velocities of the flood flows to these

same features of the pumpages during low flow periods, and with median

flow. Now that the estimated average pumpage rate has been reduced from

54 cfs to 34 cis, these ratios are greater than those originally calenlated.

J-ccordingly, the effects of the pumpages on the stream channel should be

even less than had been originally anticipated.

Findines of Neshaminy Creek. The latest findings on Neshaminy Creek are

pre sented in the NWSS EIR of 1979, and are not duplicated here.

I Ooeration of Pumping Station.- No change.

'

General Conclusions. No change. Elimination ^of the 27 cfs minimum

,munpage rate into the East Branch of Perkiomen Creek during the late winter _
and early spring period is not expected to adversely affect the ecology of this

It is during this period when natural stream flows are greatest andstream.

the needs of the stream biota are at a minimum.

I
I .
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TABLE 1

g SIMULATION OF
'g ESTIMATED WEEKLY WATER WITHDRAWALS DURING TWO UNIT,

FULLPOWERGENE{ATION,
1974-1977

:I
:

:I Total WEEKS WATER WITHDRAWN FROM Estimated Withdrawal
Month Weeks Schuylkill Perkiomen Delaware From Delaware, CFS

!I
January 16 16 0 0 0
February 16 16 0 0 0I March 17 17 0 0 0
April 19 18 0 1 43.5
May 16 6 4 6 23.8

I June 17 3 0 14 46.2
July 19 0 3 16 39.4
August 16 0 0 16 45.1
September 20 0 3 17 40.7

1 October 16 3 3 10 27.6
November 16 12 1 3 37.5
December 20 20 0 0 0

I* TOTAL = 208 111 14 83

% of Total 100% 53% 7% 40%

5 Mean, Weeks /
Year 28 3 21

I
1 Based on weekly means of 1) daily Perkiomen Creek flows (Graterford), 2) daily
Schuylkill River flows and temperatures (Pottstown), and 3) hourly meteorology
from LGS Tower No. 1. Concentration factor equals 3.34 and drift equals 0.017
percent of circulating water and service water flows.

I
I
i

E
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COMPARISON,,OF ORIGINAL. AND NF.W STRP.AM PT.OW DATA,_
_

7 Day - 2 Yeat Low Flow in P. ant Branch Parkinmen C rock with:Stream
Channel No Pumpage Average Pompaho Maximum Punyace

'
Site O in cfs D in it. V in fps O in cin D in ft. V in fps O in efa D in ft. V in fps

_

No. O rig . New O rig . New O rig. N c.w Orig. New O rig. New Orig. New O rig. New O rig. New O rig .l New

1 1.06 1.24 0.06 0.09 0.19 0.20 55.0 35.2 0.59 0.66 0.98 0.81 66.1 66.2 0.65 0.89 1.07 1.13;

2 1.03 1,20 0.05 0.05 0.22 0,17 55.0 35,2 0.51 0,37 1.14 0.71 66.1 66.2 0.56 0.49 1. 24 | 0. 99 ;

3 0.95 1.11 0.04 0.05 0.28 0.25 55.0 35.1 0.43 0.37 1.49 1.05 66.0 66.1 0.48 0.50 1.60 1.46!

4 0.92 1.07 0.04 0.05 0.22 0.22 55.0 35.1 0.40 0.35 1.34 0.94 66.0 66.1 0.45 0.48 1.43 1.31

5 0.86 1.00 0.03 0.04 0.22 0.19 55.0 35.0 0.36 0.31 1.15 0.82 65.9 66.0 0.40 0.42 1.24 1.15

6 0.77 0.90 0.04 0.04 0.21 0.18 54.8 34.9 0.44 0,31 1.32 0.82 65.8 65.9 0.49 0.42 1.42 1.15 |

7 0.71 0.83 0.04 0.05 0.19 0.19 54.8 34.8 0.48 0.46 1.19 0.89 65.8 65.8 0.53 0.62 1,29 1.24

8 0.65 0.76 0.05 0.06 0.17 0.16 54.7 34.8 0,61 0.51 1.18 0.80 65.7 65.8 0.68 0.69 1.27 1.12,

9 0.52 0.61 0.03 0.06 0.21 0.23 54.6 34.6 0.47 0.60 1.40 1.25 65.6 65.6 0.52 0.82 1. 52 | 1. 74 ;

10 0.40 0.46 0.03 0.06 0.17 0.20 54.4 34.5 0.-54 0.72 1.31 1.19 65.4 65.5 0.61 0.98 1.39 1.65

10A 0.32 0.38 0.03 0.06 0.17 0.21 54.3 34.4 0.60 0.84 1.40 1.30 65.3 65.4 0.67 1.14 1.50 1.80

11 0.29 0.34 0.04 0.05 0.19 0.19 54.3 34.3 0.83 0.76 1.71 1.22 65.3 65.3 0.93 1.03 1.82 1.70

12 0.17 0.20 0.03 0.05 0.14 0.18 54.2 34.2 0.79 0.96 1.66 1.40 65. 2 65.2 0.88 1.30 1.79 1.93

13 0.11 0.13 0.02 0.03 0.13 0.16 54.1 34.1 0.65 0.70 2.00 1.56 65.1 65.1 0. 74 0. 95 2.14 2.17j

14 0.05 0.05 0.01 0.02 0.15 0.17 54.1 34.0 0.71 0.95 2.45 2.18 65.1 65.0 0.79 1.28 2.64 3.00

A ve ra g e 0.59 0.69 0.04 0.05 0.19 0.19 54.6 34.7 0.56 0.59 1.45 1.13 65.6 65.7 0. 63 ,0,80 1.56 1.57j

Notes: 1, Original (Orig. ) data are from Report dated July 8,1970, titled " Investigation'of the T.f fects of
Proposed Pumpages on Stream Flows of East Branch Perkiomen Crcck and North Branch of
Ncshaminy Creck".

2. New (New) data are from computations made in April 1979 using updated basic ird..rmation.
_
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COMPARISON OF ORIGINAL AND NEW STREAM FLOW DATA
.

Modlan Stream Flow in East Branch Porkiomen Creek with:Stream
Channel No Pumpago Avorage Pumpago Maximum Pumpage

Sito O in cfs D in ft. V in fps O in cis D in it. V in fps O in efs D in it. V in fps'

No. O rig .i New Orig. New O rig . New O rig. New Orig. New Orig. New O rig.! New O rig . New O rig .' New

1 31.9 33.6 0.'42 0. 69 0.30 0.74 85.9 67.6 0.76 0.90 1.19 1.13 96.9 98.6 0.82 1.13 1.24 1.31

2 30.8 32.5 0.36 0.37 0.90 0.64 84.8 66.5 0.65 O.49 1.'37 0.99 95.8 97.5 0.70 0.62 1.44 1.15

3 28.6 30.2 0.29 0.36 1.16 0.92 82.6 64.2 0.54 0.49 1.78 1.44 93.6 95.2 0.59 0.62 1.85 1.68

4 27.5 29.1 0.27 0.34 1.00 0.82 81.5 63.1 0.51 0.46 1.56 1.29 92.5 94.1 0.55 0.59 1.64 1.51

5 25.6 27.1 0.23 0.29 0.84 0.69 79.6 61.1 0.44 0.40 1.36 1.11 90.6 92.1 0.48 0.52 1.42 1.31

6 23.2 24.5 0.26 0.27 0.95 0.67 77.2 58.5 0.53 0.39 1.54 1.09 88.2 89.5 0.58 0.51 1.60 1.30

7 21.3 22.5 0.27 0.38. 0.83 0.70 75.3 56.5 0.58 0.56 1.35 1.17 86.3 87.5 0.63 0.73 1.43 1.39

8 19.4 20.5 0.33 0.40 0.78 0'.61 73.4 54.5 0.73 0.62 1.32 1.04 84.4 85.5 0.79 0.81 1.40 1.24

9 15.7 16.5 0.23 0.41 0.83 0.87 69.7 50.5 0.54 0.70 1.56 1.57 80.7 81.5 0.59 0.93 1.65 1.89

10 11.9 12.5 0.22 0.42 0.71 0.74' 65.9 46.5 0.61 0.80 1.40 1.45 76.9 77.5 0.67 1.08 1.49 1.76

10A 9. 7 10.3 0.22 0.44 0.69 0.76 63.7 44.3 0.61 0.91 1.49 1.56 74.7 75.3 0.73 1.24 1.57 1.90-

11 8.6 9.1 0.28 0.36 0.82 0.68 62.6 43.1 0.90 0.80 1.81 1.45 73.6 74.1 1.00 1.11 1.91 1.78

12 5.1 5.4 0.20 0.34 0.64 0.64 59.1 39.4 0.83 0.97 1.73 1.60 70.1 70.4 0.92 1.07 1.84 1.74

13 3.2 3.4 0.13 0.19 0.62 0.60 57.2 37.4 0.69 0.69 2.02 1.76 63.2 68.4 0.76 0.98 2.18 2.21

14 1.4 1.4 0.08 0,15 0.56 0. 61 55.4 35.4 0.72 'O.90 2.47 2.41 66.4 66.4 0.80 1.30 2.66 3.02

Average 17.6 18.6 0.25 0,36 0.81 0.71 71.6 52.6 0.64 0.67 1.60 1.40 82.6 83.6 0.71 0.88 1.69 1.68

Notes: 1. Original (Orig.) data are from Report dated July 8,' 1970, titled " Investigation of the Effects of
Proposed Pumpages on Stream Flows of East Branch Perkiomen Creek and North Branch of
Neshaminy Creck". ,

2. New (New) data aro from computations made in April 1979 using updated basic information.
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I
Perkiomen Creek Water Quality

I Wr.ter quality studies of the Perkiomen Creek were initiated in May,
1974. Table 1 is a summary of Perkiomen Creek water quality data covering
1975 through 1977. These data were collected at P14390 (See Table 2 for

I description of sampling locations). The data are reflective of a
moderately hard waruwater stream that receives moderate amounts of
pollution. The mainstem Perkiomen Creek has an ionic base which fluctuates

between sulfate and carbonate, and like tha Schuylkill contains highI concentrations of major cations and anions. The major cations and
anions are at their highest concentrations July through November (Table
1). All transition series elements are found in low concentrations
(Table 1).

Perkiomen East Branch - Water Quality

Water quality studies of the East Branch were initiated in May,
1974. While data were collected at four stations, only two, the upper

I E32300, and the lower, E2800, will be used in this discussion. Table 3
is a summary of water quality data from E32300 covering the period 1975
through 1977, and Table 2.4-9 is a summary of data from E2800 covering
the same period. The water quality of the East Branch ranges from good
at E32300 to highly degraded at E2800. This shift in quality.is a
result of allochthonous inputs from source to mouth. The ionic base of
the Upper East Branch is carbonate and shifts to sulfate in the lower

I
reaches. The East Branch has high concentrations of major cations and
anions in the middly and lower reaches (Table 4); especially July through
November when flow becomes intermittent. The lower reaches also have
high concentrations of the ions concidered essential plant nutrients and

I of certain transition series elements (i.e. iron, manganese, zinc,
copper, and chromium) . The quality of the Upper Yast Branch is not
unlike that of the Delaware River at Point Pleasant while the quality of
the Lower East Branch is similar to that of the Schuylkill.

Delaware River - Water Quality

Water quality studies of the Delaware River were initiated in May,
1974. The water quality of the Delaware (1975 through 1977) is summarized

j in Table 4. Data in this table was collected at All263 and depict a
moderately hard warmwater stream with a carbonate ionic base. The,

quality of Delaware water is relatively good in that it is well buffered
!g and does not contain excessively high concentrations of major cations
|5 *ad "atoa= or toa= coa =idarad *==*ati= P ^at aatriaat= (T*b ')- t**dt

! and zine are the only transition series elements present in significant

i| quantities. While temporal changes in Delaware water quality do occur,
| they are not as severe as the shifts on smaller streams because of the

jE greater flow.

|
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| TABLE 2 - SAMPLING LOCATIONS |
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| STATION LOCATION

i P14390* Perkiomen - Graterford Intake

E32300 East Branch - Headwaters

E2800 East Branch - Mouth
.

A11263 Delaware River - Point Pleasant
Intake
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I
I WATER TEMPERATURE OF THE DELAWARE RIVER, EAST BRANCH OF THE

PERKIOMEN CREEK AND THE PERKIOMEN CREEK

I
Supplementary Materials Prepared for the Delaware River
Basin Commission

Hourly water temperature readings have been obtained

I
from four thermographs located along the Limerick water
transfer route. The thermograph referred to as TEMP _5 in
the attached tables is located on the Delaware River near
the Point Pleasant water transfer intake, Temp _4 is on theI East Branch of the Perkiomen upstream of the Bucks Road
bridge near.the inflow point of the trans f er p ipeline ,
Temp _3 is located on the East Branch beneath the Garges Road

I bridge and Temp _2 is on the main stem Perkiomen Creek at the
site of the Graterford intake.

I The attached tables are analyses of data recorded from
July 31, 1974 to June 2, 1977 and are based on daily average
temperatures.

minimumval;ueTable l gives the N size, mean, standard deviation,
and maximum value for all years combined and

for each year individually for the months of diversion,

I May--October. A Duncan's multiple range test for difference
between location means showed that for all years combined
the mean temperatures for the Delaware River, lower East
Branch and Perkiomen locations were not s.ignificantly different.I Table 2 shows the same statistics as Table 1, except that
the period of interest is January--December. Table 3 presents
the monthly means for all years combined.
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TA . 1

THERMOGRA Pk TEM P_2 VS ON
THE PEPKIOMEN, TEMP _3 AND 1 ' ' P _4 ARE CN THE EAST BRANCH

I AND TEMP _5 IS N THE DELAWARE
MAY-CCTOEE'- 1974-1977

;

V AR I A blE N MEAN STANDARD MINIMUM MAXIMP ,|I OEVIATION VALUE vaLUE'I
.'

T EM P_2 450 20.64 4.45 6.85 28.62:j
I

TEMP _3 463 19.35 5.01 5.45 29.05 il
T9MD_4 279 16.77 4.47 4.57 25.00fl
TEMP _5 396 18.99 4.99 6.72 25.59'

i

h

!

YEAR =74
,

VARIASLE N MEAN STANDARD MINIMUM MAXIMUM!
DEVIATION VALUE V A LU E i

TEMD_2 68 21.93 3.83 11.67 27.22
TEMP _3 93 18.19 6.07 5.96 27.29;I TFMP_5
TEMP _4 52 16.25 3.96 8.99 ?3.32

93 18.83 5.97 7.88 26.59,

-- YEAR =75 -- - - - - - - -- --- -

,

TEMP _2 165 20.61 4.16 9.57 '29.62
TEMP _3 181 20.09 4.30 7.81 29.05(,

.

| TEMP _4 68 16.20 3.94 6.05 24.14;
1 TEMP _5 97 18.75 4.44 11.08 25.40|

I --------------------- -- Y E A R = 7 6 - -- --- ---

TEMP _? 184 20.41 4.95 6.85 27.35I:
TEMP _3 156 19.20 5.?? 5.45 ? 7.7 7 ||
TEMP _4 126 17.16 5.10 4.57 25.03[
TEMP _5 173 19.31 4.91 6.72 25.27.I

I'.
Y E A R = 7 7 --------------------- - - - - - - - - - - - - -

TEMP _? 33 19.35 3.45 12.74- 24.02;
TEMP _3 33 19.18 3.62 12.24 24.20|I TEMP,,4 33 17.29 3.47 9.93 22.07
T E M P,,5 33 18.50 3.84 12 .8 4 23.97

I
I
I
I
I

_
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TABLE 2

THtRMOGRAPM TEMP _2 15 ON
' 1Nc PERA10 MEN,1 CMP _3 ANu TEMP _4 ARE ON THE EAST BRANCH

AND ItMP_5 15 CN THE DELAWARE
1974-1977

VAKiAble N MEAN STANDARD MINIMUM max 1 MUM
DEVAA110N VALUt VALuc'

icMP_4 *946 12.41 9.06 0.00 26.62,

leMP_3 1009 11.72 6.70 0.0; 29.05

I I t. M r* _* clo o.91 7.45 0.02 45.00.

i cM r .o 699 11.50 6.17 0.i3 46 59

I.
YEAK:74

hni AE Lt N MEAN $TANDARD MINIMUM MAXIMUM
j 06V1ATION VALuc VALUEf

icMF_i 123 14 14 9 33 1.28 27.22
ncMF 3 134 12.u4 6.52 0.ib 17 9
ItMr_4 113 10.05 t.32 0.65 22.32
ItMP 5 154 13.7 1 b.17 L.93 Zo.59

-- Y E A h = 7 5------- - - - - - - - - - - - -

'
IcMF I 326 13.U6 8 75 0 00 28 62
1cMF_a aos 12.57 6.57 0.10 29.05
iEMe_4' 237 o.02 o.o2 0.11 i4.14
1Ehr 5 4 19 11 66 7.44 0.37 25.40

-- YLAk=76- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - =

1cMF i 361 12.77 9.26 0.27 47 35
leMr_J 333 11.51 8.96 0.02 27.77
1 t M A ._4 302 9.oS 6.12 0.04 d5.00
1eMr 5 a57 11 91 8.SE 0 23 2o.27

- - - - - - - - - - . ----- Y E A k = 7 7 - - - - - - - - - - - - - --

|LMe 4 136 6.36 6.07 0.02 14.02
leMr_3 157 9.10 6.06 0.03 - 24.20
i t M r _, 16* 8 07 7.22 0.07 22.07I icMF. 5 16* 6.07 7.14 -0 33 ca.97

I-

I-
.

I
I



TABLE 3

intRMUGRAPn MP_2 15 QN

I THE stKn10 MEN,iEMP_3 ANO l tr a*_4 ARE UN THE EASI mRANCH
AND ItMP_5 is Or !He DELAWARE

1974 iv77 '

McN1huiI ,

'!VAhlAbLL N McAN $1ANDARD MINIMUM MAAIFuM
DbVIATION VALuk V.4 L L c

'

ItMP_2 94 1.03 1.25 0.02 6.34
leMP_3 94 1.05 1 42 0 06 7 22 i

leMP_* 94 0.90 1.31 0.05 6.20
I TcMP_5

;
85 1.15 1.0o 0.37 5.07

,

MONTH =2--
-- - - - - - - - - - - - - -

I TEMF_i 81 1.80 1 80 0.00 6.60 |
ItMP_3 63 1.o1 4.23 0.03 7 54 4

IEMP_4 63 1.37 1.65 0.02 S.06I TtMP_5 37 2.56 1.o9 0.33 o.'74 i

== MONTH =3--- - - - - - - - - - - - - - -- -

;I 1hMP_2 60 7.16 2 91 1 77 14 07
1 CMP _s c5 6.70 3.23 1.25 15.77

I
TEMP _4 7o 5.d4 3.44 0.92 16.65
IEMP_5 71 5 61 2.14 1.75 10.o1

-- MON T H=4-- - - - - - - - - - - - -- -

I leMP_2
'

i62 11.77 4.09 4.il 21 78 !
| TtMP_3 101 12.68 4.30 3.60' 22.60

'

g itMP_4 101 11.46 4.27 3.13 L1.53
E rEMP_3 101 11 12 3 89 3 26 2v.30t -

|
|

| =- MON 1 h=5- - - - - - - - -- -- - - - -

1

TEMP _4 9* 18.59 3.18 11.91 24.02 b
=

TtMP_3 94 18.43 3.24 11.72 24.20 i

I ItMP_4 d5 16 38 3 07 9 93 22.07 |
1EMP_5 83 16.73 3.19 12.12 23.97 "

|- MONTH =6- - - - - - - - - - - -- - - - - - - - - -- -- --

TEMP _2 63 22.25 3.03 16.26 27. 25
1 TEMP _o 61 22.*6 2.97 17.06 27.77

I ItMP_* 33 21.09 e.95 14 34 d5 00
I tM P_> 47 21.97 2.22 17.67 25 18

-- M LN T H=7 --- - - - - - - = - -- --- - - -- --

I TEMP _4 o2 24.44 1.30 21.04 27.62
itMP_3 .36 2*.22 1 47 20 73 27.29

I lEMP_* 3* 21.67 1.25 19.00 23.62
'

TEMP _5 61 23 35 1 19 40.04 26.39

,

1
-

|
--- ----



TABLE 3 '';ontinued).

THEnt%bdAPh MF_2 15 ON'

I INe PenAILMeh, TEMP _3 AND itt >_* Akh UN Int EAST bkANCH
AND IhMP_5 15 OFc 'He D E LA WAKE

1974-1977 '

I MLNIN-o .

.

VAh l Able N MEAN SIANDAKD MINIMUM M A A l,*.UM
OcVIATiON VALUE VALLE

'

:

| = I t M P_2 9* 2*.57 1.*2 20.71 23.o2 ,1
l

leMP_3 94 23 98 1 77 19 11 i9.u3 E'

E 1'MP + 15 21 69 1 79 17 40 c* t'
| 3 ieMr_5 o9 24.36 1.40 20.90 26.27

.,

| -- M O N 1 H = 9 --------------------- - -I
-- ---- --- -

'

:ItMF_4 o9 20.05 2.14 15.15 25.o2 '

IEMP_3 85 18.75 2 45 12 87 24 94,

g itMP_4 19 16.16 2.93 12.45 22.u6
,
'

,

5 1 CMP _5 ol 19.72 2.16 15.50 24.o2 ;

'

-- MONI H=10 ~-- - -
- - - - ---

TcMF_4 66 13.65 2 78 6.85 18.36
'

leMP_3 93 12.20 3.13 - 5.45 18.35I TtMr_5
(EMP_4 93 12.73 3.05 4.57 17.74 ,

93 12.73 2.77 6.72 17.49i

i
i g

-- --- ----- M ON T H = 11- - - - - - - - - - --- - --

| 5
3 i

! ltNP_2 c5 7.08 3 65' 1 62 15 83 '

lEMP_3 90 6.56 4.3+ 0.25 16. 17
| TEMe_4 90 o.67 4.70 0.69 18.47,

| 5 IEMP_3 91 7 65 3.41 2.36 14.36J -

| '

I g MONTH =12 !
- - - - - - - - - - - - - - - - - - -

| |
ItMP_4 93 2.26 1.76 0.14 7 48 I

ItMP_3 9a 1.91 1 82 0.02 1.38| E stMF_* 93 1.67 1.72 0.11 7.oa !d '''*"_5 93 2 76 1 65 0 23 6 97 h|

j i.

I

I
: I

I:

I
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PERRIOMEN CREEK

I
Perkiomen Creek is located in the Triassic Lowland

section of the Piedmont physiographic province, a rich
farming area of rolling hills. It is a major Schuylkill
tributary in this province and. drains 938 km2 of Lehigh,
Berks, Bucks, and Montgomery counties.

The aquatic community of the Perkiomen Creek system has
been influenced by man's long history of activities in the
watershed. Water quality and flows have been altered,I

-

habitat changed or eliminated, and the species complex
directly manipulated. Although these activities have

'

probably reduced diversity somewhat, the community remains
relatively stable and healthy.

The creek downstream of the East Branch confluence will
be impacted by water diversion; water withdrawal will occurI'

at Graterford. The Perkiomen Creek study area includes that
stretch from Spring Mount Road bridge downstream to below
U.S. 113 bridge (Fig. 1) . Sample stations are designated by

I common name and by the letter 'P' followed by a number which
indicates distance in meters from the mouth of the Creek.
Where stations include several meters of stream, site
numbers designate the downstream end of the station. AI sampling history by program is given in Tables 1 and 2.

No major population centers occur within its relatively
I rural watershed which contains a number of small boroughs.

Most surrounding land is residential or used for
agriculture. Low base flows and frequent spates
characterize an extremely variable flow regime. SpringI flows are generally high due to snow melt and precipitation;
late summer and early autumn flows are very low but subject
to rapid fluctuation due to local thunderstorms.

I Water quality near Graterford is relatively good with,

nutrient loading being the most serious stress. Nutrients
enter the stream from both point and nonpoint sources andI from Green Lane Reservoir. Primary point sources are
municipal sewage treatment plants. Nonpoint source
nutrients originate from on-sit _e sewage treatment facilities
and from agricultural runoff. Green Lane Reservoir also
receives point and nonpoint source nutrients. of 17
Pennsylvania lakes inventoried by the EPA's National
Eutrophication Survey in 1973 and 1974, Green Lane was foundI to be most eutrophic (DVRPC and Chester-Betz Engineers

1

I
I
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1977). Water released from the hypolimnion during summer
stratification is anoxic and highly enriched with nutrients.
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Phytoplankton

I
A qualitative study of phytoplankton in 1974 yielded 54

taxa (Table 3) . Diatoms were represented by 22 genera and
were found throughout the year. Green and blue-green algae
were represented by 25 and 6 genera, respectively, and were
found predominantly in summer and early fall. Seasonal

I succession of these three groups in Perkiomen Creek followed
seasonal changes in water temperature.

The benthic diatom Navicula was the most common
phytoplankter and occurred throughout the year; it was
particularly abundant in winter. The planktonic diatom
Melosira was abundant in late summer. Three genera

I (Ankistrodesmus, Scenedesmus, Pediastrum) of green algae
were abundant phytoplankters; all were present in low
numbers in winter and spring, and increased in summer.
Anabaena was the only abundant genus of blue-green algae andI was most common in summer.

In general, phytoplankton densities in Perkiomen Creek
appeared to be low, and most abundant phytoplankters were of
periphytic origin. For these reasons Perkiomen Creek was
considered to be an area of low potential impact for
phytoplankton.I
Periphyton

Periphyton, an important primary producer in Perkiomen
Creek, was studied from July through December 1973.
Taxonomic composition was very similar to that in the East
Branch and was almost exclusively diatoms. Maximum
standing crop biomass (106 mg dry wt/dm ) and productiona

I rate (8 mg dry wt/dm2/ day) were recorded in October; lowest
values for both parameters occurred in December (Table 4) .

Macrophytes

Macrophytes were not studied on Perkic.aen Creek.
Qualitative observations indicated that macrophytes were not
common and they were therefore considered to be of low
potential impact.

,
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Zooplankton

Zooplankton was not studied in Perkiomen Creek because
it was considered to be of low potential impact. Studies

I conducted in other temperate small streams have shown that
zooplankton is typically low in density.

Macroinvertebrates

I Benthic macroinvertebrates play an important functional
role in most lotic ecosystems by converting allochthonous
and autochthonous materials into temporary storage within
their own tissue, thus ultimately becoming an essentialI component in the food web. Macroinvertebrates also shred
coarse organic material (e.g. , leaves) into finer particles
that can be utilized by smaller macroinvertebrates.

A pilot study was conducted on Perkiomen Creek and East
Branch Perkiomen Creek from June 1970 through December 1971.
Data collected during this period were used to developI experimental design for a preoperational quantitative
program which began in January, 1972, and was continued in
1973, 1974, and 1976. Only the riffle biotope was sampled

I quantitatively; it was common in the creeks and invertebrate
diversity and production are typically highest in this
habitat type. Pilot study data, because qualitative, were
used only in the compilation of a species list.

Two locations were sampled on Perkiomen Creek (Spring
Mount - P22000, above the East Branch confluence; Rahns -
P13600, below) , and six on East Branch Perkiomen Creek
(Elephant - E36725, Branch - E32200, sellersville - E26700,
Cathill - E23000, Moyer - E12500, WaWa - E5600) . For a
summary of East Branch Perkiomen Creek macroinvertebrate
sample history see Tables 1 & 2 in the following section on

,

the East Branch.
|

e

SPECIES INVEN'IORY

A species list (Table 5) of macroinvertebrates
collected by all methods (i.e., benthos q.uantitative and
qualitative, drift; see references above) indicated that
both creeks were characterized by a diverse
macroinvertebrate assemblage. Representatives of all major

I -

I
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I
orders of aquatic insects were collected between June 1970
and December 1976, as were planarians, annelids, isopods,
amphipods, decapods, molluscs, and others. The more diverse
groups were Arthropoda (82% of total taxa, primarily insects
9 6%) , Annelida (8%; leeches 48%, worms 32%) , and Mollusca
(64; snails 58%, clams 42%) . The more diverse insect orders
were Diptera, Coleoptera, Trichoptera, and Ephemeroptera.
Diptera was represented by the greatest number of families
and one family, Chironomidae, contained the greatest numberI of genera. Of the 301 taxa collected, 15 were considered
abundant, 65 common, 97 uncommon, and 124 rare.

COMMUNITY DESCRIPTION

I Based on quantitative sampling of the rif fle biotope it
was apparent that longitudinal changes in macrobenthos on
East Branch Perkiomen Creek were strongly influenced by

q intermittent flow in the headwaters and degraded water
g quality in the middle section. Benthic invertebrates

exhibited a high degree of resiliency in response to short-
term phenomena such as spates and localized channelization.

I There were no major anthropogenic stresses operating on that
section of Perkiomen Creek included in the study. area and
diversity (richness) was greater here than on the East
Branch.

Faunal patterns, with few exceptions, were relatively
constant as relative abundance data showed little variationI among years. All forms of feeding mechanisms were
represented among the dominant invertebrates as were
primary, secondary, and tertiary consumers. Macrobenthos
communities in both creeks were diverse and productive.

Standing Crop Numbers and BiomassI
For both* Creeks numerical and biomass standing crop

data were highly variable among sites in the same month, and
among months within year for the same site. When data from
all months were CorAbined and averaged by year, spatial
trends in abundance were apparent (Table 6) . Intermittent
flow and degradad water quality reduced standing crop
numbers on the upper (Elephant 4-yr mean, 5736 organisms /m ;a
Branch 8339/m ) and middle East Branch (Sellersvillea

8 277/m , Cathill 6578/m ) , respectively. Recovery, in termsa a

of increased density, was evident in the lower section

I s

I
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I
I (Moyer 14,925/m , Wawa 23,781/m2) . Standing crops ona

Perkiomen Creek averaged 14,996/m2 at Spring Mount upstream

I of the confluence and 12,906/m2 at Rahns downstream of the
confluence. Spatial trends in biomass density on both
Creeks were like those for numbers; biomass at Cathill was
particularly low in 1973 and 1974 due to the preponderance
of small-size chironomid larvae.

.

In general Perkiomen Creek stations (Table 6) and the
East Branch, all stations combined (Tables 7 and 8), showed
an increase in bethic density in all consecutive sample
years. The marked increase in mean density on the East
Branch between 1974 and 1976 was due largely to the increaseI in the fingernail clam Sphaerium rhomboideum at WaWa.
Although 1972 was the year of Tropical Storm Agnes (greatest
flood of record) , invertebrate density was reduced below

I normal only in June and there was little eff ect on the
annual mean.

Within-year trends in total standing crop largelyI reflected the population dynamics of dominant organisms
described below under 'Important Species '. In general total
numbers and biomass were greatest in fall (Table 9).

Richness

I
Taxonomic diversity, richness component, of riffle

benthos was high in both creeks throughout the year. On

I East Branch Perkiomen Creek annual diversity (Table 6) was
highest at upstream stations (Elephant 4 yr mean, 59 taxa;
Branch 55) , decreased at Sellersville (52) , and reached a
low midpoint on the Creek at Cathill (32) . Diversity thenI increased with increasing distance downstream (Moyer 46,
WaWa 47) but did not recover to levels found in the
headwaters.

_

High richness at Elephant was due in large part to
intermittent flow which typically occurred in late summer
and fall. Surface flow often ceased during this period and
riffle habitat was replaced temporarily by isolated pools
maintained by subsurface percolation. This change to pool

,

habitat, still effectively sampled, was accompanied by an
invasion of ' quiet water' species, primarily of the groups
Hemiptera and Coleoptera. The relatively large fluctuations
in total taxa collected between years at Elephant and
perhaps Branch may have been related to the intensity and
duration of discontinuous flow.

I



I
I Diversity at Sellersville was below that at Branch but

was still relatively high. This station was sporadically
subjected to storm sewer discharge from two pipes under the
Main Street Bridge. Quantitative sampling transected the
entire channel directly downstream of the bridge at this
site and both affected and unaffected areas were sampled.I The relatively high diversity here may not indicate an
entirely healthy environment but rather a diverse set of
water quality conditions.

The reduction in benthic richness at Cathill was due
to the station's continual exposure to the Sellersville
Borough sewage treatment plant effluent, A zone of recovery
extended the remaining length of Creek.

The annual total number of taxa collected on the East
Branch, all stations combined, decreased slightly from 1972
to 1974 but increased to a maximum in 1976 (Table 7) . This
variability reflected (1) annual variation in the intensity
of perturbations already discussed (i.e., intermittency,I effluent degraded water quality) , as well as short term
stresses such as spates at all stations, stormwater input at
Sellersville, channelization at Branch in June 1974, etc.,

I (2) decrease in sample size from 5 to 4 replicates in July
1973; in general more uncommon taxa are collected as 'n'
increases, and (3) absence of sampling in winter 1974. The
June 1972 flood had little ef fect on annual diversity.

Benthic diversity was greater on Perkiomen Creek than
*

on the East Branch, and slightly greater above the

I confluence (Spring Mount 68) than below it (Rahns 63) (Table
6) . Flow at Spring Mount was near torrential, substrate was
mixed rubble and supported an epilithic algal community for
much of the year. Flow at Rahns was more laminar and theI compacted sand gravel substrate (overlain by few large
rocks) was susceptible to scouring during high water
periods.

Similarity Between Stations

Monthly computation of Morisita's index of overlap
provided a single value denoting benthic community
similarity between selected pairs of stations in terms of
taxonomic composition and abundance; the higher the value
(range 0-1) the more similar. Yearly means were determined
by averaging all monthly values within the year. SimilarityI between adjacent sites on East Branch Perkiomen Creek,

I '
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E excluding Chironomidae, ranged from lows of 0.426 and 0.431,

E
(4-yr means) between Elephant, Branch, Cathill and Moyer
respectively, to 0. 675 between Moyer and WaWa (Table 6) .I Mean index values for the East Branch, all stations
combined, were very similar in all years but 1976. Monthlyvariability was high. Similarity between the two Perkicmen
Creek stations was higher (0.727) than that for any EastBranch pair.

In addition to computing Morisita's index of overlapI between adjacent stations, all East Branch sites were
compared individually with Moyer station. The East Branchshows pronounced longitudinal differences in macrobenthos
due primarily to intermittent flow in the headwaters andI'

degraded water quality midpoint on the Creek. Moyer isconsidered on the basis of flow regime, substrate
composition, faunal assemblage, and magnitude of stress to

I be the site which presently is most indicative of what more
(in terms of length of stream) benthos may be like af terDiversion. East Branch pairings with Moyer gave the
f ollowing 4 yr mean values, in decreasing order; Wawa
(0.675, most similar) , Branch (0. 598) , Sellersville (0. 493) ,
Cathill (0.425) , and Elephant (0.367, least similar) . It isexpected that similarity between stations will increase

I following Diversion as flow and water quality conditions
become more similar throughout the Creek.

overlap values which included Chironomidae (not shown)I were higher in all instances due~to the abundance of this
group at all sites. These values overestimated similarityin one sense because the taxonomic composition of
Chironomidae was known to differ, in some cases markedly,between stations.

IMPORTANT SPECIES

!

Within-year and between year trends in standing crop
largely reflected the population dynamics of dominant
organisms. Dominant species (taxa in this case since not
all macroinvertebrates were identified to species)I aredefined as those organisms, collected in quantitative
benthic samples, which comprised 2% or greater of the total
number or biomass for the station and year under

I consideration. Because of their high relative and absolute
abundance, they were largely responsible for biotic
interactions within the community and hence were considered
'important' to existing community structure, f unction, and

:
'
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stability. Dominant (important) taxa were selected for each
s tation, as well as for the East Branch all stations

I combined, because benthic communities differad along the
Creeks and a gradational spatial response to Diversion is
anticipated.

Taxa meeting this criterion were (1) numbers only -
Caenis sp., Tricorythodes sp. , Perlesta placida, and
Leucotrichia pietipes, (2) biomass only - Ercobdella

I punct ata, Cambarus bartoni, orconectes limosus, Argia spp.,
Corydalus cornutus, and Tipula spp., and (3) numbers and
biomass - Dugesia spp., Oligochaeta, Echemerella spp. ,

I Baetis spp., Stenonema spp., Allocaenia spp., Corixidae,
Psephenus herricki, Stenelmis spp. , Chimarra spp. ,
Cheumatopsyche spp., Hydroosyche app., Simuliidae,
Chironomidae, Physa acuta, and Sphaerium spp. These 26 taxaI represented 19% of the total number (139) of taxa collected
in quantitative benthic samples during the 4-yr study
period.

The temporal (Table 9) and spatial (numbers, Table 10;
biomass, Table 11) distribution of these taxa during the
4-yr study period are discussed in phylogenetic order below.

I
Ducesia spp.: Two species of this flatworm were found

in the Creeks, D. dorotocephala and D. tigrina, with theI former by far the more abundant. D. dorotocechala is
eurythermic, tolerant of moderate organic pollution, and has
an ecological preference for headwaters. D. tiarina is a

N eurythermic species occurring in the lower stretches of
E rivers. Both species are carnivorous and feed on living,

dead, or crushed animal matter.

In the creeks Dugesia (primarily D. dorotocechala) was
present in all months but attained maximum densities in
August through November. It was dominant at Branch,

I Sellersville, Moyer, and WaWa (the station of maximum
numbers and biomass) and essentially absent at Cathill.
D. tigrina was found in Perkiomen Creek and was dominant at
Spring Mount.II

Oligochaeta: Four families comprised the majority of

I numbers or biomass of benthic oligochaetes; Lumbriculidae,
Naididae, Tubificidae, and Lumbricidae. The first three are

!

| strictly aquatic whereas Lumbricidae is almost entirely
I terrestrial. Lumbricids were taken in samples from all
|

|
:

I '

1
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Stations only occasionally but their relatively large size,

' made them important contributors to total worm biomass.

| Lumbriculids were common at all stations except
|

|

Elephant and Cathill and their density appeared to be
inversely correlated with tubificid density. Two types were

1 encountered, one with simple setae (common) and one with
bifid setae (rare). This family was more abundant on
Perkiomen Creek than on the East Branch. They are
intermediate in size between Lumbricidae and Tubificidae.I Naididae was found principally at Sellersville and to a
lesser extent Cathill. Species identified were Ochidonaisi serpentina, Nais communis, Pristina breviseta, and
Z. toreli. These worms were periodically abundant in
benthic samples but because of their small size (about 3 mm)
contributed little to standing crop biomass.I Tubificids (' sludge-worms ') were found at all stationsbut occurred in greatest abundance at Sellersville and
Cathill. Species identified were Limnodrilus hoffmeisteri,
L. clacaredianus, Branchiura sowerbvi, Peloscolex f erox
(Elephant station only) , and Aulodrilus limnobius.
Increased numbers of tubificids in the vicinity or o'rganic
effluents is well documented and can be attributed mainly to
the adaptation of the respiratory physiology of the worms to
very low oxygen concentrations or even anaerobic conditions.

I Some tubificids (including L. hoffmeisteri) have high
tolerance limits for lead and zine in solution. Riffle isnot optimum habitat for either Tubificidae or Naididae since
both prefer fine sediments in which to burrow and feed.

In the Creeks, oligochaetes were dominant at all sites
but Wawa and reached maximum densities at Sellersville.I They were collected year-round and there were no obvious
seasonal trends in abundance. Except for day-active
Naididae, oligochaetes were not often collected in drift.
As a group oligochaetes are sediment ingestors deriving most

1 if not all of their nutrition from bacteria.

I Erpobdella punctata: This is one of the most commonly
encountered and widely distributed species of freshwater
leeches in North America. It is both predator (primarily^

; oligochaetes and insect larvae) and scavenger. This leech; . is associated with polluted conditions. It was found in low
| numbers at all stations and was dominant in terms of biomassonly at Sellersville. Individuals were present year-round

with highest numbers present in summer and fall.

'
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)p cambarus bartoni and orconectes limosus: Crayfish are
l

_

principally omnivorous scavengers, seldom predaceous. They 1

I were most numerous and most often collected at Elephant |station and were taken s y radically and in low numbers at
other stations. Cnly 1, 2, and 3 individuals were collected :
at Cathill, WaWa, and Rahns stations, respectively, in the l

I study period. C_. bartoni was the abundant species in the
upper 10 km of East Branch Perkiomen Creek whereas
O_. limosus was essentially the only species inhabiting
riffle habitat in the lower 26 km and on Perkiomen Creek.I Crayfish were not abundant numerically but were often
important contributors to biomass, particularly at upper
East Branch stations.

Discontinuous flow was less severe in 1973 and 1974 andthis may account for the higher crayfish densities in these

I reliable estimates of crayfish density in riffle habitat;
years at Elephant station. The sampling method provided

crayfish prefer to secrete themselves during the day under
stones, and stones of appliciable size were routinely
included within the sampling unit.

I caenis sp.: No key to the immatures of this mayfly
genus exists out only one species appeared to be.present.
Caenis appears to be more tolerant of low dissolved oxygens

concentration than any other mayfly. Like Tricorythodes itsI preferred habitat is those areas of streams which have
greatly reduced current or no current, so their abundance in
the Creeks is probably greatest in non-riffle habitat.
Feeding habits of nymphs are like those of Tricorythodes.
Caenis was found at all stations but was dominant only at
Branch. Maximum densities occurred in September through
November.

Tricorythodes sp.: No key to the immatures of this

I mayfly genus exists but only one species appeared to be
present. Nymphs are fairly common among gravel in permanent
streams. Nymphs are detritivore-herbivore (active

,

scrapers) . Tricorythodes was a night-active drifter. ItI was rarely collected on the East Branch but was numerous on
Perkiomen Creek, particularly at Rahns. Generally it was
found only in June through October and was most abundant in,

I September.

Enhemerella spp.: Three species of this mayfly were
found in the Creeks but only E. deficiens was common. It is

I 11
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associated with vegetation in rocky, swift, unpolluted
streams. Nymphs are herbivorous. Rarely taken on the Easti Branch, Echemerella was dominant at both Perkiomen Creek
s tations. It was present in all months but attained highest
densities in May and July through December.s

E
Baetis spp.: At least five species of Baetis mayfliesP were found in the Creeks. The only numerous species keyedi to B. intercalaris in Burks (1953). Baetis is common in

shallow running water under stones or among debris or
emergent vegetation along the banks of brooks or creeks.
With few exceptions nymphs are herbivores or scavengers,
living on vegetable detritus and minute aquatic organisms,
principally diatoms. Baetis spp. were dominant at all

| stations except Elephant and Cathill (essentially absent) ,
! and Moyer. Maximum densities occurred in May through

September. Baetis spp. were commonly collected in drift
samples and were night-active.

.

Stenonema spp.: Eight species of Stenonema mayflies
were found, three of which were commonly collected;
Stenonema (=Stenacron) interpunctatum at Elephant, andI S. nepotellum and S. rubrum on Perkiomen Creek. The
S. (= Stena cron) interpunctatum complex is at present only
superficially known and contains several subspecies; ours

I appears to be S. (=Stenacron) interpunctatum heterotarsale.
All three species are considered facultative and -

herbivorous. Maximum densities occurred in fall. Stenonema
was common in drift and night-active.

Areia spp.: No regional key to species based on the
immature stage is available, but apparently at least two
species of this damselfly were present, one of which was
rare. The common species keyed to A. apicalis in Walker
(1953). The carnivorous nymphs occur commonly in streamsI where they cling to rocks and debris in the current. Areia
was collected at all stations and was dominant at Branch
(numbers and biomass). Maximum densities occurred in fall.

Allocapnia spp.: Several species of Allocaenia were
recorded from the Creeks but the common one was A. vivipara,
found in greatest numbers at Elephant. It is a small, dark,
brachypterous stonefly that emerges in mid-winter (hence the
common name ' winter' stoneflies) . It can be abundant in

I temporary streams, and feeds (chewing) on detritus and algae

'
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and is most abundant in allochthonous debris. A11ocaenia
was found in the upper Ea'st Branch and on Perkiomen Creek.
Greatest densities occurred at ElepLant in November through
February. Nymphs were uncommon in April through October.

I
D ~

Perlesta placida: This stonefly has a wide tolerance I
for different types of streams, including intermittent ones.

{ It is also one of the few stoneflies that emerges in mid and
late summer. It is strictly carnivorous (chewing) and feeds
principally on Chironomidae, Ephemeroptera, and other
insects. P. placida was found in the upper East Branch and
on Perkiomen Creek. Greatest densities were at Elephant in

i April through June. Nymphs were essentially absent the rest
of the year.

|

| Corixidae: The preferred lotic habitat of corixids, or
' water b6atment, is pools and quiet regions of streams.

I They were collected in high numbers in quantitative samples) only at Elephant during extremely low flow periods when
3 rif fle habitat was temporarily replaced by standing water.

All instars of Sicara modesta were often abundant in these
pools coexisting with small numbers of Trichocorixa calva, a

i species with which it is commonly found. As herbivores
corixids are unique among aquatic Bemiptera.

Corydalus cornutus: C. cornutus (adult commonly" called
the 'dobsonf1j', larva the ' hellgrammite') is associated
with larger components of substrate in riffle-run areas of
well aerated streams. The larva is large (to 80 mm) and an
active macropredator that feeds mainly on Simuliidae,
Hydropsychidae, and Chironomidae. It was rare in East

I Branch Perkiomen Creek but dominant (biomass) in Perkiomen
Creek. Numerical densities were similar and low throughout
the year.

Psephenus herricki: Larvae of this beetle, known as
' water pennies' because of their flat and highly streamlined

I form, are aquatic and actively feed on algae and
microcrustaceans. They exhibit a very strong positive
thigmotaxis and prefer riffle habitat. It was collected at
all stations in the study pericd but was most numerous in

I the lower East Branch and at Rahns (station of maximum
density) on Perkiomen Creek. Maximum larval densities
occurred in October and December and adults were collected
incidentally in June through September.

13
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Stenelmis spp.: Three species of this beetle were found
in-the Creeks but only one was abundant, probably
S. crena ta. Stenelmis is common in gravel substrate ofI streams, and both larvae and adults are aquatic herbivores.
Adults, unlike larvae, showed a propensity to drift and
exhibited a nocturnal behavioral periodicity. S. crenata

I has been recorded as tolerant of chlorides but sensitive to
sewage and phosphate wastes.

Stenelmis was abundant in the creeks and was dominantI at all but Cathill and Spring Mount. Larvae were present in
high densities Arpil through November. Adults, like larvae,
were collected year-round but were most numerous in June
through November.

Chimarra spp.: Two species of this caddisfly occurredI in the Creeks; C. aterrima was rare and C. obscura was
abundant. C. obscura is the most widely distributed of the
genus. It inhabits flowing water and constructs, on the
undersides of rocks in riffles, fixed retreats that consist
of elongate, saclike capture nets in which the larvae dwell
and trap drifting food particles, generally smaller-sized
particles than co-existing Hydropsychidae (e.g. ,

I Cheumatoosyche and Hydropsyche) .

Chimarra was abundant in the Creeks and was dominant at
cE most stations. It was uncommon at Elephant and Cathill.

E tarvae were most numerous in late summer and fall; pupae
were collected from April through December and peak numbers

A occurred in July through September. At least some instars
drifted and exhibited a nocturnal periodicity.

I Cheumatopsyche spp. and Hydroosyche spp.: These two
closely related genera of net-building caddisflies (family
Hydropsychidae) are perhaps the most abundant and widespread *

caddisfly genera. The two genera are easily separable
except for very early instars. Each genus in the Creeks
contained multiple species. No key to larval Cheumatopsyche
ip available but adults of at least three species

I (C. analis, C. sordida, g. camnyla) were taken in a light
trap collection at Spring Mount.

Seven species of Hydropsyche occurred in the Creeks,I based largely on the key to larvae by Ross (1944) and
determinations by the Applicant's consultant which were
based mainly on larval head capsule color patterns. Common
species were 'A', 'C', and 'E'. Species 'A' larvae were

,4
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largest and found principally in the lower East Branch and
Perkiomen Creek. Species 'C' was numerous on both Creeks. I

Species 'E' was restricted primarily to sellersville and
Cathill.

The larvae are omnivorous and can be found in almosti every stream that is not severely polluted. Here they build
loose stone retreats and capture nets where current speed is
suitable for efficient food (seston) gathering. Both genera
were commonly collected in drift samples and exhibited an

. increase in density during darkness.

Although closely related the two genera exhibit

I differences in tolerance to organic enrichment and
intermittent flow as evidenced by their contrasting spatial'

patterns in East Branch Perkiomen Creek. Cheumatoosyche was {dominant at all stations in relatively high numbers whereas '

I. Hydropsyche was abundant at most stations but essentially
absent from Elephant (discontinuous flow) and Sellersville
and Cathill (degraded water quality) . On East Branch
Perkiomen Creek Hydropsyche outnumbered Cheumatopsyche only 1at WaWa. In Perkiomen Creek annual mean standing crop of
Cheumatoosyche was roughly twice that of Hydronsyche.
Cheumatopsyche in this system clearly had the competitive

I.
advantage. Larvae of both genera were most abundant in
summer and fall and pupae were present from April through
October.

Leucotrichia pictipes: L. pictipes is an easily
recognizable, fast-water micro-caddisfly intolerant ofI organic pollution. Its case adheres tightly to the upper
surface of stones and for this reason its numbers are
certainly underestimated. It actively feeds on surrounding
algae and associated detritus. It was essentially absentI from upper and middle East Branch Perkiomen Creek, dominant
in the lower East Branch (Moyer and WaWa) , and common but
not dominant on Perkiomen Creek. Highest larval numbers
occurred in late summer and fall.

1

I Tipula spp. : This is the largest cranefly genus and
several spe<;.t.es were collected in the Creeks. No key to the
immatures is available. The only commonly encountered
species was quite large (up to 70 mm extended) and on thisI basis was provisionally called T. abdominalis. It was
collected most frequently in the upper East Branch.
Preferred habitat is submerged vegetative matter in riffles, !

I i

15 l

|.

t I

I
1



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

E '

|

runs, or pools. They are detritivorous. Numerical
. densities were low and greatest in winter.
|

Simuliidae: Two genera of blackflies were identified
I from the Creeks, Prosimulium (rare) and Simulium (abundant) .
'm It is difficult to key larval Simulium to species but on the
g basis of pupae, S_. vittatum was the most common species in,

the Creeks and is also one of the most common species in the
U.S. Blackfly larvae.are found in the shallows of streams

I where current is swift, their cephalic fans screening
passing water for food particles. Some species of simulium

) are very tolerant of organic pollution and can become
abundant in partially polluted streams.

simuliidae was abundant in the Creeks and was dominant,

I at all stations. Larval standing crops were high throughout
,I the year with peaks in May, September, and November. Pupae,

also present in all months, were most numerous in May and
{ June. Larvae were often abundant in drift and exhibited a

nocturnal periodicity.

|
| Chironomidae: The true midges were the most abundant

I and diverse group of invertebrates in the Creeks, comprising
at least 37 genera (Table 5) . Midge larvae and pupae were
abundant at all stations throughout the 4-yr study period.

I Larvae often represented the highest percentage of total
aquatic drift but did not exhibit any periodicity at the
family level.

I Four midge taxa were dominant in the Creeks; Cricotopus
spp. (subf amily Orthociac'iinae) , Polypedilum spp. and
Tanytarsini (subfamily Chironominae) , and Pentaneurini
(subf amily Tanypodinae) . Larvae of the tribe PentaneuriniI do not build cases and are predaceous; other insect larvae
form a large portion of their diet. They were numerous in
the upper East Branch, peaked in abundance at Cathill, and
were much reduced in number farther downstream and in
Perkiomen Creek.

I were found at all stations in varying numbers but were
Larvae of Tanytarsini (Micropsectra and Tanytarsus)

present in maximum densities at Spring Mount where near
torrential flow and rubble substrate were evidently,

/
conducive to the support of large populations. Larvae of

t

stream species characteristically construct a fixed case and
net that strains food particles from the current.

16

l

. . . .



- - _ _ - _ _ _ _ _ _ _ _ _ _ _ _

E

I Two species of Polvoedilum were found in the Creeks, P.
fallax and P. illinoense. P. fallax was rare. The genua

I was found at all stations but maximum numbers occurred in
the lower East Branch in summer. Larvae construct flimsy
tubes, and food is derived from seston caught on temporary
nets extending across the lumen of the tube or from activelyI grazing sediment. Other important taxa in the tribe
Chironomini were Chironomus spp., Dicrotendices sp.,
Microtendipes tarsalis, and Stictochironomus sp.
Chironomini was not abundant on Perkiomen Creek.

p.yicotopus spp. dominated the chironomid community at
all but Elephant station and were most abundant at Spring
Mount. Several species of this genus were recognized but
only two could be identified with any degree of certainty,
C. bicinctus and C. sp. 1 (Roback 1957) . Roback (1957)
found C. bicinctus to be the most common Cricotocus speciesI in southeast Pennsylvania. It has been collected from

- intermittent streams and is particularly resistent to
organic enrichment, low dissolved oxygen concentration, and
at least some heavy metals.

Most orthocladiinae are either algal or algal-detrital

I feeders, and larvae probably seek out and ingest their food
directly from the substrate on which they live. ,In general
the subfamily is more abundant in colder months.
Cardiocladius obscurus was present in relatively highI numbers at WaWa, Spring Mount, and Rahns. From field
observation Orthocladius rivulorum was at times present in
large numbers at Spring Mount inhabiting flexible tubes
attached at one end to substrate surfaces.

In 1974 chironomid diversity was highest at Elephant
probably because this station displayed the most varied flowI conditions which ranged from intermittent (static) to flood.
Fewest taxa were collected at WaWa.

Physa acuta: Physa snails collected from all stations
on one date in 1977 were identified as P. acuta by William
J. Clench (pers. comm.) . The Applicant's consultant hasI often observed this snail out of water on rocks near the
air-water interface although it probably cannot tolerate
drying. Like most Physa species it is tolerant of organic

I
enrichment and, by use of atmospheric oxygen for
respiration, can exist in anaerobic waters for extended
periods.

I
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Physa is a scavenger and essentially omnivorous. The
coating of living algae which covers most submerged surfaces
forms the chief food, but dead plant and animal material is
f requently ingested.

D. acuta was collected from all stations in the study
period but was most numerous in the middle East Branch whereI on some occasions it was extremely abundant on all types of
substrate. It was present in all months but reached maximum
densities in late summer and fall.I

sphaerium spp.: At least two species of Sohaerium

I (fingernail clams) were found in the Creeks, S. striatinumand S,. rhomboideum. The former was common at Sellersville,
the latter abundant at Wawa. The family is considered to be
tolerant of polluted conditions. Sphaerium was collected
year-round and was present in greatest density (due to high
numbers of young) in late summer and fall. Sphaerium spp.'

are sessile and utilize as a food source organic seston,

I filtered from the water brought in through the incurrent
siphon.

DRIFT,

.I Macroinvertebrate drift refers to the downstream
transport of benthic macroinvertebrates in freshwater
streams. Stream drift is utilized as a food source by many
fishes and may play an important role in recolonization of
depopulated areas and redistribution of benthos.

A pilot 24-h drift study was conducted on Perkiomen
creek at Graterford in August 1972, following which studiesI were conducted concurrently on the East Branch and Perkiomen
Creeks once per month, April through October 1973 and April
through September 1974. Study periods corresponded to thei

period when flow augmentation may have been required during
plant operation. Concurrent sampling allowed a comparative
assessment of drift between Creeks.

Aquatic drift densities on both creeks were variable
over the study period and ranged from 471 to 11,012
animals /1000 m3 on East Branch Perkiomen Creek and 321 toE 11,492/1000 m3 on Perkiomen Creek (Table 12) . Although meanE monthly numerical drift densities averaged 412% greater on
Perkiomen Creek in the 13-mo study period, they were often
similar to those recorded on the East Branch. BiomassI
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(mg dry wt/1000m3) ranged from 22 to 453 and from 43 to 629
on East Branch and Perkiomen Creek, respectively. Monthly
biomass densities were often similar between Creeks andI averaged 14% greater in Perkiomen Creek. Mean monthly drift
densities, numbers and biomass, were significantly
(P $ 0.10) correlated (Spearman's rank correlation

I coefficient) between streams. Total drift per unit time was I

consistently greater on Perkiomen Creek due to greater l
velocity (2.0-3.7 times greater on Perkiomen Creek) and |discharge.

|

Drift densities varied, sometimes markedly, from month
to month on the same Creek, and appeared to fluctuate in

I response to short-term phenomena which essentially precluded
extrapolation of results to the entire month or even
several days.

i| Sixty-one and 92 taxa were collected in drift samples |y from East Branch Perkiomen Creek and Perkiomen Creek, ;

, respectively, in the study period. When drift studies were
, combined by year within Creek it was evident that chironomid'

larvae and pupae dominated drift numerically in both Creeks
(Table 12) , followed by Baetis, Hydropsyche, and
Cheumatoosyche. These organisms were also relatively

>I abundant in most months. Naididae was dominant on Perkiomen
Creek but was taken in high numbers only in May 1974.|

|
'

More taxa were collected in Perkiomen Creek samples in
all months. This reflected the greater benthic richness of,

Perkiomen Creek and the higher velocities which resulted in
the chance capture of more organisms uncommon in the drift
over an equal sampling period.

I Generally the aquatic component accounted for the
Ig greatest percentage of total drift; emergent drifters were
3 the next most numerous. Input from strictly terrestrial

sources was smallest although certain insects were
occasionally abundant.I Based on monthly estimates in 1973 the proportion of
benthos in the drift ranged frpm 0.0009 to 0.0099% on the

I East Branch and 0.0020 to 0.1316% on Perkiomen Creek.
Higher percentages would be expected at certain times in the
life histories of individual populations. For example, a
high proportion of pupal Cricotopus (midge) may be in the
water column prior to eclosion.

Mean monthly densities of aquatic drifters per 1000 m3
in Perkiomen Creek were compared with benthic densities per

,e,
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m2 at Rahns (790 m downstream) in corresponding months.
Although benthos, like drift, was dominated by Diptera and

I Trichoptera there was no clear or consistent proportional
relationship between benthic standing crop and drift
density. Note that benthic values were based on riffle
habitat whereas drift organisms originated primarily from
run habitat.

Sampling every 2 h provided data on diel periodicity of
aquatic drift. Total densities varied markedly, butI somewhat predictably over a 24-h period. Maximum densities
(numbers and biomass) in both Creeks occurred af ter sunset
since most drifters exhibited a nocturnal behavioralI periodicity (Table 13) , a phenomenon apparently unaffected
by dissolved oxygen concentration, water temperature, or
velocity as measured in this study. This relationship

: between invertebrate drift and changes in light intensity
_ has been well documented (Waters 1972) .

Dominant drift organisms (Table 12) that did not
I display a behavioral nocturnal drift were Chironomidae (no

apparent periodicity) and Naididae (day-active) .
Chironomids as a group rarely exhibit a diel periodicity.
This is not surprising since th'ese insects are commonlyI diverse in lotic systems and their treatment at the family
level may obscure any discrete but overlapping periodicities
that may otherwise be evident at the genus or species level.I Chironomidas was the most diverse family in the study area,
comprising at least 37 genera. The number of taxa which
drifted was also greatest during darkness (Table 13) .

I
Fish

The fish community of Perkiomen Creek was typical of
those found in other lotic systems of similar size in

i g southeastern Pennsylvania. In general the fish fauna ranged
B fro = minnows, importane as both primary consumers and forage

for top-level carnivores, to the pike and sunfish families
which are sociologically important for recreation andI ecologically significant as key predators. With few
exceptions the species were indigenous and reproduced
locally.

Historically man has influenced the fish community of
Perkiomen Creek by. altering water quality, changing
morphology and flow patterns with dams and reservoirs, and
introducing or maintaining species by stocking. Operation

i
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of MS may affect the existing fish community due to~

Diver.' ion and water withdrawal (entrainment and
impingt.eent) . In order co. evaluate these impacts the fish
communi g has been intensively sanpled primarily by seine
and- electrofishing for 7 years.

SPECIES INVENTCRY

A list of species collected fron the Creek from 1970
through 1976 is presented in Table.. tit. Qualitative
abundance was established by subjective comparison of recent

-

catch statistics. Hight families including (10 species were
inventoried'as well as hybrids of Esocidae, Cyprinidae, and
within-genus Lepomio This was a relatively large number of
species considering the limited area sampled and the
nistoric and geologic factors that have reduced the number
of species in mid-Atlantic streams. None of the species in
Perkiomen Creek is considered commercially valuable, or rare
-or endangered by either Federal or State. It:gulatory
agencies. The American eel is the only true migratory
species. Brook trout cannot maintain itself in Perkiomen
Creek due to high water temperature, but has often been
stocked in downstream tributaries by the Pennsylvania Fish
Commission. Muskellunge was also' stocked although the
capture of one young individual in 1977 indicated limited
natural reproduction had occurred.

COMMUNITY DESCRIPTION

Larval Fish

Larval fish drift in the area of the proposed_

Graterford intake (P14390) on Perkiomen Creek was
investigated from 1973 through 1975. Larvae inhabiting theshoreline were studied using traps in 1975. Relative
abundance of drifting larvae was similar among years (Table
15) . Carp and minnows were firr:t and second in abundance,
respectively, while Lapomis spp. was usually third and white
sucker fourth. With exception of carp, relative abundance
of shoreline larvae .:sa simu.ar to that of drifting larvae;
minnows were most abundant followed by white sucker and
Lepomis spp. (Table 16) .

21
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l Spawning extended from March through August. Larval
drift densities were low through April, peaked in late,MayI or early June, peaked slightly again in early July or
August, and decreased through September. These variations
were caused by species = specific spawning periods (Table 17) .
The perch family and white sucker spawned primarily in May.I Two peak.spawnings (early and mid-summer) occurred for both
Notropis spp. and Lepomis spp.. Spawning times varied
somewhat among years due to eravironmental conditions.

'Diel fluctuation in drift occurred regularly in
Perkiomen Creek. Most larvae were collected between sunset
and sunrise, and peak densities usually occurred between
2200 and 0400 h.

A hori=ontal gradient in abundance of drifting larvae
I was present in 1974 and 1975 with highest densities usually

occurring near shore (Table 18) . Horizontal distribution of4.ndividual taxa is discussed in following sections. Total
trift density did not vary cetween channels in 1975 although
differences did occur for some taxa (Table 19).

Minnows and Young

Twenty-nine species and Lecomis hybrids were collected
i by seine in 1975 and 1976 (Table 20) . Most were minnows and

' young of larger species. The most abundant species (1975
and 1976 combined) were spotfin shiner (69% of total catch) ,

I spottail shiner (10%), satinfin shiner (4%), comely shiner
(3%) , and white sucker (3%). Each of the remaining species
comprised less than 2% of total. Relative abundance of
dominant species varied between 1975 and 1976. Minnows andI young were generally more abundant in 1976 than in 1975.
Within-year catches were highest in summer and f all months
reflecting the appearance of young-of-year fishes (Table
22) .

Redbreast sunfish and green sunfish dominated the
electrofishing catch in 1975 and 1976; relative abundance of

,I young sunfish was similar between years (Table 21) .

Spotfin shiner was the most numerous species in each
I site for both years combined (Table 20) . Relative abundance

of other dominant species (spottail shiner, satinfin shiner,
comely shiner, white sucker) varied little among sites.
Total mean catch per net sweep was similar among sites.

I
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Relative abundance of young sunfish was significantly
correlated among sites in both years.

The number of species captured per seine collection was
used as an index of species diversity. Diversity wasg significantly greater in 1976 than in 1975 and significantly

5 greater in summer and fall than in winter and spring due to
the appearance of young-of-year fishes during the former
period (Tables 20 and 22) . Spatia. Triability in diversityI was due priimarily to a signficantly greater number of
species at P13580.

Adults

I Twenty-one species of large fish were collected by
electrofishing in 1974, 1975, and 1976 (Table 23). Esocid,
Cverinid, and Lecomis hybrids were also captured. Large

I fish populations were relatively stable in Perkiomen Creek
as total catch was similar at the same site among years, and
catch of the 16 most abundant species was significantly
correlated among years and among sites. Redbreast sunfishI was the dominant species at all sites in all years,
comprising 49% of the total catch. White sucker- (12%) and
smallmouth bass (11%) were the next most abundant species

I followed by pumpkinseed, carp, green sunfish, and rock bass
(each about 5% of total) .

IMPORTANT SPECIES

I Important fishes selected for Perkicmen Creek together
with applicable criteria are presented in Table 24.
Generally this diverse group includes the more sensitive
fish of direct use to man and species important to theI structure and function of'the ecosystem. Those chosen are
also likely to be affected by operation of Graterford
intake. The local biology of important species is described
below.

American Shad: American shad (Alosa sacidissimal wasI not found in Perkiomen Creek and its introduction is
dependent on results of the Pennsylvania Fish Commission's
program to provide fish passage-ways at dams downriver of
LGS.

g 22
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Muskellunge: Young muskellunge (Esox mascuinoney) and
its sterile hybrid with the northern pike (Eso3 lucius) were

I uncommon in Perkiomen Creek. Three individuals were taken 1in three annual electrofishing surveys at four sites (Table i
23). Monthly electrofishing yielded four in 1977. No young j
were taken by seine in monthly sampling in 1975 and 1976;

i

however one small (30 mm TL) individual captured in May 1977 ;
indicated that limited natural reproduction had occurred in
the Creek. Adults were also uncommon. One immature adult

I was captured in 1976 and one large (330 mm FL) individual I

was captured on th?:ee separate occasions in 1977. !

Populations have been primarily maintained by Pennsylvania
Fish Commission stocking programs.

Carp: Spawning of carp (Cyprinus caroio) in Perkiomen

I Creek took place in May of both 1974 mud 1975 at
temperatures of 18 to 24 C. Abundance of drifting carp
larvae varied somewhat among 1973, 1974, and 1975 although
it was always the most abundant species (Table 15). Mean

I drift densities were 0.1126 individuals /m3 (50% of total
drift) in 1973, 0.4328 individuals /m3 (80 %) in 1974, and
0.1269 individuals /m3 ,(46%) in 1975. It ranked fif th in

I abundance of trap catches of shoreline larvae (Table 16) .
Maximum drift densities shifted from July in 1973 to May in
1974 and 1975 (Table 17) . Carp frequently drifted during
the day in May, but was always more numerous at night. CarpI was generally more abundant in drift near mid-stream than
near shore (Table 18) . Post-larvae and juveniles inhabited
sheltered areas of quiet water.

Numerically carp comprised a relatively small
percentage of the electrofishing catch in all years (1974-
1976) at all sites. Adult carp ranged from 1% of totalI catch at P14160 in 1975 to 9% at P20000 in 1976.
Differences in relative abundance were slight at the same
site among years. Carp was more abundant upstream of the

. I intake site at P20000 (131 fish /ha) and P14390 (67) , due
primarily to abundance of preferred habitat (Table 26) .

, Carp was an important contributor to biomass at all *
sites and dominated at P14390 in 1974 and 1976. It ranked
second at other sites where its abundance was estimated.'

Biomass estimates varied both temporally and spatially in
I the same manner as numerical estimates. Maximum length of

carp collected in Perkiomen Creek was 680 mm FL. A
recreational fishery for carp exists on Perkiomen Creek
because of the fish's size and fighting ability.

.I
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I Comely Shiner: In late July 1975 and 1976 young comely
shiner (Notronis amoenus) appeared in seine catches from

I quiet, sheltered backwater areas downstream of runs and i

riffles. It ranked fourth in overall abundance in Perkiomen l
Creek seine catches (Table 20) and temporal and spatial
variation was not significant. Total mean catch per net
sweep increased slightly from 398 in 1975 to 437 in 1976.

The longest comely shiner collected was 85 mm FL. The

I length-weight relationship was significantly different
between 1975 and 1976, and among sites. Fish were heavier
in 1975 than 1976 (Table 28) . Fish gained proportionately
more weight per unit increase in length in an upstream
direction.

I Spottail Shiner: Spawning of this species (Notropis
hudsonius) in Perkiomen Creek occurred from May through June
in 1974 and 1975. Larvae were identified in drift.
Spottail shiner ranked second in overall abundance in seine

I catches (Table 20) . Adults were most of ten collected inslow-moving water over gravel shoals. Total mean catch per
net sweep was significantly greater in 1976 (2444) than 1975

I (189) and catches were highest in early summer when young
appeared (Table 22) . Distribution of individuals was more
clumped in winter, but spatial variation of catch among
sites was not significant.

Maximum length was 97 mm FL. The spottail shiner
length-weight relationship was significantly different

I
between years and among sites. Increase in weight with
length was greater in 1975 than 1976 (Table 28) . Faster
growth in 1975 may have been due to reduced competition
within the smaller population.I

Spotfin Shiner: Based on larval collections spotfin
I shiner (Notrocis sailooterus) spawned in mid-August 1974 and

July through August 1975 at temperatures between 26 and 29 C
It was the' dominant species taken by seine comprising 69% of
the total catch for 1975 and 1976 combined (Table 20). ItI appeared to have stable populations in Perkiomen Creek with
no significant variation between years or among sites.
Spotfin shiner total mean catch of spotfin shiner per net

I sweep was, however, significantly higher in late summer and
fall than at other times (Table 22) . Length-weight
relationships were similar between years but significantly
different among sites (Table 28),I

5

I
-



I
White Sucker 1 White sucker (catostomus commersoni)spawned early since drifting larvae were collected caly in

May. Larvae frequently drif ted during the day but wereI always more numerous at night. Densities of drif ting larvae
were similar among years (1973-1975) (Table 15) . White |sucker usually ranked fourth in abundance and ranged from 1% |I of catch in 1974 to 5% in 1973. It ranked second in l
abundance (8%) in shoreline trap catches in 1975. In'1975
drifting larvae at P14390 were more abundant in the east
rather than west channel |

Seine catch of young white sucker increased from 6
individuals per net sweep in 1975 to 811 individuals per netI sweep in 1976 (Table 20) . Largest catches occurred at the
extreme upstream and downstream seine sites in 1975 and 1976
combined. Mean catch per net sweep was 11 at P13580, 14 at
P19775, and progressively declined from each extreme to 1 atI P14455.

White sucker was the second most abundant large fish
I in Perkiomen Creek (Table 23) . Differences in abundance

between years was variable depending on site. Estimates at
P1439C were not statistically different between 1974 and
1976, but estimates were higher in 1976 than in 1974 atI P14020 and P14200 (Table 26) . Spatial variation.was also
inconsistent. All three sites in 1974 had similar estimates
of abundance. In 1976 abundance was less at P14390 and

i P14020 (139 and 258 fish /ha, respectively) than at P20000
and P14200 (314 and 334 fish /ha) .

White sucker was the most important contributor to
I biomass at all sites except P14390 where it was exceeded by

carp. Spatial and temporal trends were similar for biomass
and number estimates . Most growth occurred in the firstI year of life (Table 29) . White sucker at P14020 was
significantly emaller at age II than individuals at other
sites. No general trend in-growth pattern was evident for
length of white sucker in the area of Perkiomen Creek

I s tudied. A significant difference in length-weight
regression coefficients existed among four sites in 1976.
Fish gained proportionately more weight per unit increase in
length in a downstream direction (Table 30) .

'3 Redbreast Sunfish: Larvae grouped as Lecomis spp. were
3 third in overall drift abundance. The majority were

probably redbreast sunfish because this species is the
dominant adult in Perkiomen Creek, and most larval sunfish
collected in 1975 were identified as this species. LecomisI

26
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W spp. comprised a consistent percentage of drift catch from
1973 to 1975 (4-8%) . Composition of trap samples of
shoreline larvae was similar (Table 16) . Peak drift

- I densities of Lecomis occurred in July.1973, mid-June 1974,
and late June 1975. Larval sunfish were generally more
abundant in samples taken closer to shore in 1975.

Redbreast sunfish young ranked eighth in overall
abundance in the seine catch. Annual variation in abundance
was not great; total mean catch per net sweep increased fromI 86 (1% of total catch) in 1975 to 181 (1%) in 1976 (Table20). Electrofishing estimates of redbreast sunfish
exhibited a similar trend (Table 21) . Spatial variation

I
among the six seine sites was slight. Redbreast sunfish
comprised 1% of total catch at sites P14130 and P19775 and
averaged 2% at all other sites. Electrofishing estimates
varied from 24 fish per 20 m of shoreline at F14225 to 75I fish per 20 m at P14690 in 1976.(Table 25)

Redbreast sunfish was consistently the most abundant
I large fish in Perkiomen Creek (Table 23). It ranged from

36% of total catch at P20000 to 61% at P14200 in 1976.
Annual variation for the total population was slight.
Although estimates of age I were significantly lower inI 1976 compared to 1974 at most sites, estimates of older age-
groups were always similar (Table 27). Estimates by age
group revealed that 1975 was a relatively weak year-class

8 , compared to 1973. Spatial variation in number of fish per
hectare was great (Table 26) . Site P14200 had the greatest
density of redbreast sunfish both years (2026/ha in 1974,
139' ' ta in 1976) followed by P14020 (897, 511), P20000 (415

I in 1| 76) , and P14390 (437, 338).

Maximum age in 1973 was V (Table 29) . Greatest growthI in length occurred in the second year. In 1976 temporal and
spatial variation was evident among lengths at annulus.
Fish were generally smaller at each annulus at P20000,

I
larger at P14390, and approximately equal at P14020 and
P14200.

I Smallmouth Bass: Smallmouth bass (Micropterus
dolomieui) larvae (unlike juveniles) rarely occurred in
Perkiomen Creek drift. Young bass were relatively low in
abundance (1% of total seine catch) although they comprised

I the second most abundant member of the sunfish family.
Abundance varied annually, increasing from 27 fish per net
sweep in 1975 (2% of total) to 142 (1 %) in 1976. This
species was more abundant at P14320, P20500, and P19775

5
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l where it accounted for roughly 2% of total catch. At other

sites it averaged 1% of total.

Smallmouth bass was the third most abundant large fish
(11% of total) based on 3 yr of electrofishing in Perkiomen
Creek. Relative acundance remained constant within siteI between years. Population estimates were similar between
1975 and 1976 at P14200 but different between 1974 and 1976
at P14390. Estimates of abundance were larger at downstream

I In 1976 site P14200 contained 203 fish per hasites.
compared to 84 fish per ha at P14390.

Smallmouth bass ranked fourth in biomass at sites whereI abundance of all important species could be estimated.
Biomass was greatest at sites where numerical abundance was
greatest. Bass appeared to weigh less in 1975 than 1976 due

I
to smaller size structure of the population. Individuals
ranged up to 469 mm FL. An age and growth study in 1973
revealed that the oldest specimen was age III (Table 29) .
Most growth (39% of total) occurred in the first year ofI life. The 1970 year-class exhibited the highest growth
rate. Significant spatial variation occurred for fish
length at each annulus. Age structure indicated dominant

I age groups I and II and a weak age group III. Smallmouth
bass was actively sought by fishermen in Perkiomen Creek.

Shield Darter: Peak spawning of shield darter (Percina
peltata) occurred in May. Larval catches were consistently
low in drift and trap samples. Number per m3 ranged fromI 0.2% of total in 1974 tc 1.0% in 1973 and 1975. Shield
darters drifted during the day but were more numerous at
night. Spatial distribution across the stream was fairly
consistent (Table 18) . Shield darter comprised 1% of theI total seine catch in 1975 and 1976. Total mean catch per
net sweep showed little temporal or spatial variation.

'I
!I
'I
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TABLE 1

(Page 1 of 2)

NtJM8EE OF SAMPLES Bf Y EAR, PRO,ia AM , AND SITE
COLLECTED FROM PERFIOMEN CREEE, 1972-1977.4

Proir4 m/Si t es 1972._ 1973 1974 1975 1976 1977

Water guality
P18700 - - - - - Ju
P14390 - - 14 24 24 2e

Pnytoplankton
P14390 - - 11 - - -

Pe ri phyton
P14390 14 - - - --

Benthic Macroinvertebrates
P22000 12 12 9 - 11 -

Pl3600 10 12 9 - 11 -

Macroinvertebrate Drift
Pl4390 12 84 72 - - -

Larval Fish Drif t
P14390 - 479 514 50s - -

Larval Fish trap
P14390 - - - 84 - -

Saine
P19715 11 11 -- - -

P16500 - - - 11 11 -

Pl4455 10 to -- - -

P14320 - - - 10 11 -

P14130 - - - 11 11 -

P135d0 - - - 13 11 -

Small Fish Population Estimates
P14830 - - - - 3 -

P14690 3 3 -- - -

P14585 3- - - - -

P14225 - - - 3 3 -

P14210 - - - 3 3 -

l
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TABLE 1 (Cont'dl (Page 2 of 2)

Pro i ra m /Si t a s 1972 197) 1474 1975 1976 1477

Large Fish Population Estimates
P20000 - - - - 4 -

P19765 - - - - 2 -

P14390 5 5 -- - -

3 2 3P14160 - - -

P14020 - - 2 - 2 -

Aie ont Growth
P20000

White sucker - - - 49 - -

Bedbreast sunfish 6s- - - - -

919060
pedbreast sunfish 51 - - - --

Green sunfisn 30- - - - -

Smallmouth base 9 - - - --

P17400
; podbreast sunfish 50- - - - -

Smallmouth base 28 - - - --

P14 390
White sucker 33 - -- - -

sedbreast sunfish 6553- - - -
.

Green sunfish 32- - - - -

smallmouth bass 40 - - - --

P14160
White sucker - - - 46 - -

Redbreast sunfish 64 - -- - -

P14020
White sucker - - - 36 - -

Bedbreast sunfish 56- - - - -

P13540
andbreast sunfish 77- - - - -

Green sunfish 41 - - - --

Smallmouth bass .- 5 - - - -

8 See footnotes in Table 2.2.2-1 for definition of what constitutes one sample.,.

|
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TABLE 2
|

VJ'1 Blip 0F 314PLEJ SY ACNTil, PROikAM, MID YEAR COLLELTED
rh01 PERKIC'1E:4 CHEEK, 1972-1977.8,a

3r.) r.am/ Year J.s n Feb ;4n t Apr e44 y Jun Jul Aug Sep Oct NOV Dec

iat.er gaalit'/
1974 - - - - - 2 2 2 2 2 2 2

1975 2 2 J 2 2 2 2 2 2 2 2 2

1976 2 2 2 2 2 2 2 2 2 2 -2 2

1977 4 4 e 4 4 4 4 4 4 4 4 4

Phy t o p1.suk ton
1 ' 1 3 1 1 1

! 1974 1 1 1 1 1 -

Peraphyton
- - - - - - - 4 3 4 2 21973

|

| Jenthic !14ccoinvertelarates
1972 1 2 2 2 2 2 2 2 2 2 2 1

1973 2 2 2 2 2 2 2 2 2 2 2 2
- - - 2 2 2 2 2 2 2 2 21974

2 2 2 2 2 2 2 2 2 2 21976 -

Macroinvertebrate Drift
12 - - - -

1972 - - - - - - -

1973 - - - 12 12 12 12 12 12 - - -

- - - 12 12 12 12 12 12 - - -

1974

Larval Fish Drift
- - - 48 9e 120 95 96 24 - - -

1973
1974 - - - 47 144 114 104 105 - - - -

1975 - - - - 144 72 144 144 - - - -

Larval Fish Trap
- - 24 12 24 24 - - - -

1975
,

- -

Jetne
e 6 6 6 6 6 6 6 6 6 61975 -

6 6 6 6 6 6 6 6 6 6 51976 -

o

__

sJec footnotes in Table 2.2.2-1 for definition of what constitutes one sample.
arianter of 3.smplea for small Fish Population Estimate, Large Fish Popu14 tion Estimate, and
tje ant Jrowth pro 9 tams was not included because only annual data was utilizad.

I
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Table 3 (Page 1 of 2)

L :. .~ iL t f L".LII AIIVd LI:J TING OF PHY"OPLAt4K TON iiEt4El A COLLEETED Al P14380 IN P2RKIONEN CREEx IN 1974. '

JALUES WE l'dCCl<DE3 A4 FOLID.JJ: i= P F ES EN!", C = COtt40N, Aa \BUNDANT.

~ ~~~~~~~~~~

25 Jan tu Feb 14 Mar Id Apr 21 my 11 Jul 29 %ug 20 sep 18 oct 21 Nov 12 Dec

Jhlocaphyte
gjiggi . E x x
g{eoilo na C
v21yas x
gh{orococcgm x x x x
J [gtgoieuaugA x x C C C E x
Nigchneghlb x x x x
Mlenactrum x x x x x
92SYatil x
goeiagt[gg x x x x
L'ce d e mgg x x 4 C x x xJ ,

titi istran x
fej d3ttgg x x x x x x C x x
glothris x x x
dift91L*9td x
gt heoctaniim x x x x
9.!LN12SiH5 x x
gigjg1&gga x
tuggratis x x x-

anitaarta x x x x
.
- gig 3tsg{ge x x x x x x x

cosmaging x x x x x
Esanidina x x,

stjugastrug x x x x x x x x
Unknown - Flagellate.1 x x x x x x x

j Euglenophyta
1 Eastena x x

4 Pyrrhophyte
I SRIAL1M3 x

B4c111ariophyta
Dinehtren x
tn11amon.s o x x x,

x x xdrnats
E9JElB2311E'll X 4 x
CYE191x1L3 x x- 1 E E C X x
3312mits x x x x x x A C C x x

| Jischsn93imsua A x
3:!!st190rils x x x x x x x
distgas x x x x x x x
Eta th!Ila x x' x x x x x x x x C

i '
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TABLE 3 (c. int aal (Page 2 of 2).

~~~~ 25 Jan la ret t e wir Id Apr 2 3 ns / 31 Jis! N 4tsa 70 sen 18 oct 21 nw 12 rnte

a.ac i11e r ioph y t.4 (cosit. )
itgijlon x 4 x x x x
Desuhate x
32ne l g x x 4 x 4 x 4 L x xi
Iabs11dria x x x
g.2;gone F2 x x x x x
dtE221Si!il x x x x
[31g[gglg x 4 x x x x C x A A A
jechonean x x x x x
Exmbs114 x x x x x 4 x x x
pitagshis x x x x x x x x c x x
EhLseauhsnia x
d3tjI3113 x x x x

cyanophyt.:
cmLoachgertum x
filglamopedig X 4

!!1stoevat t s x
Das111statis x x x x x x x x x
Anabaend A x '
H11chosiphon x

t

i

*
.

s
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I TABLE 4

%P l.'ity ..JN M uiEJCTION LISTED AS TOTAL DIONASS (STANDitG Ch0P) 143/DHa AND
.OTAL PP.031CT!VITY RATES NG/DM*/ DAY. VALJES (ASH-FREE Dhy aEIGHTS) ARE

L1 DIED FOR STATION Pl4 390, PEhKIOMEN CREEK, DURING 1973.

~ ~ ~

dxposure Mean Ash-Free Accumulation Production
]ge {{ E ll<sVG) Wt. (mg/dmal (mal (py /d sgs /d j y- B )

17 Arj 10 58.7 -

24 Aug 17 80.9 22.2 3.17
Al %:J Je 73.0 - 7.9 -1.13

7 3ep 7 74.2 -

14 Sep 14 98.3 24. 1 3.44
3

31 Sep 21 23.8 -74.5 -10.64

5 oct 7 14.5 -

12 Oct 14 90.7 56.2 8.03
19 Oct 21 105.7 15.0 2.14

_

26 Oct 7 18.1 -

2 Nov 14 12.6 - 5.5 -0.79
9 taav 21 29.8 17.2 2.46

12 Dec 12 4.2 -

19 Dec 19 3. 2 - 1.0 -0.14

.
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TABLE 5
(Page 1 of 3)

|

SPECIES LIST AND BELATIVE QUALITATIVE ADUNDANCE OF MACRCINVERTERRATES COLLECTED EY ALL METHODS |

FROM ALL HABITATS IN EAST 8pANCH PERKIONEN CBEEK AND PERNIONEN CREEN, 1970-1976.8,H
I

~

MIy ER A ARTHROPODA (cont.) ARTHROPCCA (cont.)
Spong1111dae (0,2 8) Amphipoja Ephemeroptera (cont.)

03ELENTERATA Ta11tridae Neptagen11dae (cont.)
liyjgg op. (C,12) !1111_ella Agig_c,3 (U,28) {tenonema fuseum (R ,22)e

PLAlthELMINTHES Gammaridae 3. DIEstellum (C 22)
,

Plagiostosidae Gamma rus fasciatus (0,2 8) 3. Igbropaculatga (R,22)'

!!Y.IRllEAI 1rigee (u,21) EIAE39DY5 SEASill! (R,2 8) gs Istrum (C,22)d
Planartidae glygonectes sp. (R,19) 3. vicarium (R,22)

Quggig dorotocephala (A,21) Decapoda 3. tt punctatum (U,2 2)

Q. t tarina (0,21) Cambaridae 3. se thee (R,22)
|

NstERTEA Camb4g.g3 gg ho (C,28) Odonata i

ggoggggg ggdecense (C,15) Orconectog Ilpogue (C,28) Gomphidae |

NE4ATOOA (0,12) Hydracarina (C,28) Gomphus quadricolor (R,26)
DRYOIOA Collembola 14nthus Alkl11Ylug (0,26)

Plumatellg gepens (C,12) Isotoaldae Libe11ulidae
ANNELIDA Isotosa sp. (C,20) glathest|| }ydia (C 26)
Oligochaeta Isotosurus 211211I12 (C,28) Leucorrh ntg sp. (R,12)

Lumbricidae (U,2) Po3uridae 23rl h 3 sp. (R,26)
Tubtficidae Hvoooastrurg sp. (U,28) 11_bg..121A sp. (p,26)

Llanodgling bof faelgiggi (C,2) sainthuridae (0,2 4) Nacrom.idae
L. SIAEAI!$langg (0,2) sphemeroptera gesten13 illgghaniensis (C,26)
3EaDShl!!IA sowerbyl (0,2) Ephemeridae Corduliidae
f2195ESL13 f. erg 3 (0,2) Igggggga glaulane (R,6) Jgigggj211A EllEffp3 (R,26)
Autodri,g linnobius (U,2) Caenle e Egyrocordulla obsoleta (R,12)

Aeolosomatidae (U,2) S11813 sp. (C,12) Calopterygidae
saididae Tricorythidae EAl2E1112x sp. (R,12)

ophidonais .31I21B11n5 (0,18) IEIS2tythodes sp. (C,12) Coenagrion13ae
!!A.,3 communis (U,18) Ephemere111dae gggla opp. (C,12)

fr MilEI k11111111 (U,18) 5phoperellA dific1eis (C,6) 1g11113p3 spp. (R,12)
l. ;|9gi 1 (0,18) 3. attenuata (0,6) Igetmurg opp. (0,12)

Lumbr. ,cu l . ,da e (4,2) 3 gg (0,6) Aeschnidae
agenchiobdeltidae (U,2) I,eptoph eb teae R1gleeschne .idDate (R,28)

Hirudisea ParalGDtoDhlg)13 DraeDedlig (0,6) Aggghgg op. (0,12)
Glossi phon 11dae CheIoeerpes Dana 11e (o,6) Anas ionius (o,26)

5112 dilla 311383113 (0,32) saetidae Plecoptera
M. l.,neste (R,32) in intercalarig (A,6) Taeniopterygidae
3. g g la (R,32) 3 ronda11e (RJ) gironhootsgym famclats (R,35)

| flacobe lo singg, 2)(R,32) 3. _ ' avistriaa (R,6) Ig3g,opteryx nlva_ll_ e (C,35)
2. EAgiful. EA (0 3. S. J1291A123 (0,6) Capn11dae
Astinobdel a islannullit (8,32) 3. gjgte (R,6) allocannia ylylegra (C,35)
RAttASMfllt Eh111LA (8,32) C11L,baet is fluctuana (R,6) 8. gus (0,35)o

Piscico11dae Aneletus lineatus (R,6) 3. g.,g (U 35)
glas laglg g3dgc13 (R,24) Pseulocloeon gygggs (C,6) Nemour das
213g A pilnegl (R,24) 2. ounctiventris (0,6) 3sghjDft9EA $fl911 (C,3 5)

Erpobda Ldae Egiggocloeon sugleggs (C,6) Per11das
ggpobdelig punctate (C,32) Cloeon Al**Ansg (U,6) M19EfEIA flIEfDS (0,35)

Hirud M ae ggntropti_ h3 sp. (R,6) Ehgsqanophorg ggnl[gta (R,3 5)
!!aregels parmoraig (R,32) Siphlonuridae E3113113 placida (C,35)
33EIobdells decora (R,32) glghlganggg sp. (R,6) BEI9DRMIll ADB9fElf (R,35)

ARTHEOPODA Igonychag sp. (C,6) teuctridae
Isopoda Heptageni,dae Iggstig sp. (R,15)

Ase111dae HfE113eHIA sp. (R,5) Perlodidae-

3ggllgg comunis (C,38) enonema (=g12E12190) (U,22) I29EtElf billDeata (U,35)
8. glyging (R,20) terpunc111HE heterotarsals Chloroperlidae (R,35)

_ _ _ _ _ _ _ _ _ _ _ _
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TABLE 5 (cont'd) (Pagt 2 of 3)

N[Il50PODA AR7HROPODA (cont.) ARTilROPODA (cont.)
Hesaptera coleoptera (cont.) Trichoptera (cont.)
Gorri34e Hydroph111dae (cont.) Leptoceridae *

211119 Italais (C, 7) I. 13terall2 (c 11) ceracted t ransveras (R,29)
3g1[obateg anomalg3 (C,7) Anacaeria limbate (C, l l) c. sp. 4 (U,39)
Eheumatot'gigg galgyi (C,1) HE aggj iga spp. (U, 3 7) gecglig spp. (0,31)h
IISE9h212! subn eldge (c,73 H dI2h 99 Eelaenua (R ,118 HYgtacideE 11E21chralls (R,11)Y

Veliidae Hydraenidae Iglaenodes sp. (R,31)
Eh!39YSild sp. (C,28) HY$Idtna sp. (U,37) flydropsychidae
3}cI2Xills sp. (A,28) oghthshigs sp. (0,37) chsgratopsychg app. ( A, 31)

Corixidae Hydroscaphidae liyjropsyche (git eD1 (U. 31)
Itjchocorig3 calva (U,40) gydroscaphe natana (R,37) 3. Ehllellt3 (R, 31)
Higgg3 stodesta (C,17) Psephenidae 3. s p. A (c.39)
E3; 34corine op. (R ,2 0) h{geLgE33 herricki (C,3) ). sp. B (R,39)

said..dae rubrlidae 5. sp. C ( A,19)
ffDeacora sp. (U,37) Iglopris agrygg3 (0,3) 3. sp. D (0,3 9)
Egidula sp. (U, 37) Dryopidae 3. sp. E (c,39)

Notonectidae gje (chus sp. (U,3) gggggnema Igb aggg (C,31)lNotonecta sp. (R,28) Elmidae Diplg_etLon3 podegig (R, 31)pelostomatidae Ancyg_onyg ygtiggata (R,33) Hydroptilidae
Belostoma sp. (R,3 7) Dubtraphia y11[3ta (C ,1) Hydrortita gLaw (0, 31)M2galoptera D. bivittata (0,3) ll. consipIlls (C,31)

Sialidae D. quadr ,pogg13 (R,3) M. spatulata (C,31)
alalla sp. (c. 28) Hieroevtuoepus eggillus (c, 3 3) 3. ainais (0,31)

corydalidae Optioggang IIivittatus (c,3) 3. waubesign3 (R,31)
GoIYda';93 S91991El (C,28) 9. oval 3 (R,3) legggitighlg gig 1] peg ( A,31)
U13 Eon. 3 ASIricornis (R,27) Stenelg.3 gggnata (4,3) Agglylg3 sp. (R,31)

coleoptera 3. sp. B (R,3 9) 91ytthlI3 sp. (R ,12)
Hallplidae MaggonYehME SjAh(Atys (R,33) Lepidoptera

Egitedylg3 duodecippunct at us (0,1) gullanius Ittiusculgg (R,3 3) PyralididaeE. muticus (R,1) chrysomelidae Pararavract13 sp. (C,37)
Helislus fgaslaina (R,1) galerucelle nymohaeae (U,li) 01ptera

Dytiscidae Dog 3 cit giggalgly (R,11) Tipu11dae

IINklHgsp. (R,11) Neuroptera llED2Ehlla sp. (R,37)
11_staus affinns (R,11) sisyridae geling sp. (R,37)
Assb22 S131133 (c,11) sitwele AI*21AIlg (u,2a) plcIgng13 sp. (p,3 7)
Hydrocorus gengimills (C,11) Trichoptera Igloptere op. (U,37)
3. sp. & (R,39) Glossosomatidae An g sp. (0,37)
HY!!I2YAlua sp. (R,2a) glossosoma sp. (a. 31) Iseudolinnoobilg sp. (0,2 0)
Laccophilus crowinus (c,11) Rhyacophilidae LlESDig op. (R, J 7)lA122 S vphicus (R,11) Protoptila sp. (R,31) Paradelphoavia sp. (R,37)Gon 1

Gyr n das Phllopotanidae pollSh2Ef1A sp. (p, 37)
9 41323 AntilJ, (R,11) ch1RarIA ghgcHI3 (A,31), Ilpalg app. (0, 37)
D1G29$95 h9ID11 (R,11) G. AltitlEA (0,31) simu111dae

Hydrophilidae Mggggldig E911133 (0,31) Si lus y1113t_um (A,34)
REI21gs eggegripys (C,11) Psychomylidae 121 su 133 sp. (U,3 7)3 11Elatus (u,81) HYstiophylag vestitus (R,14) chironom ao
ED9EDIH2 EYSEffHf (C,11) E. sp. A (R e it) fats 1191AnXEun d atl (R,30)YE. pgrplexus (0,13) gglycentropus sp. 10, 14) Tanypqq sp. (R,2 3)
!. cingtgg (c,25) H23 rec .insig sp. (U,14) grocladiuo tiggglus (U,30)
UE19th2Iug lacustglg (U,11) Phrygane.Jae 3tlabesgy 3 gyIlggglg (U,30)
[gccohtus $31113 (C,11) Pt ilostomig sp. (R,31) Pentaneurnni app. (A.23)
EAIgcYEH2 subcuptggg (c,11) Linnephilidae Tanytarsini (4) ine t ta11ni
II90l!!! IBM 3 31ah2I (U, M) Neorhylaw up. (R,11) Ulcropsectgg ggundensig (20)
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TABLE 5 (cont'd) (p.g 3 or 33

-JF5sopoD4 (cont.) ARTHROPODA (cont.) ~~ARTHROPOCA (cont.)
~~~

nartera (cont.) Diptera (cont . ) Hymenoptera
ch iron omidae (cont.) Chironoaldae (cont.) 71apriidae
Ignytarsus eE122a (30) Heterot rissoela.lius sp. (u,2 3) TrichoElla sp. (P,17)
I. querta (30) , and genemanniella sp. (P,23) Mymaridae
I glatrescens (303 Psycha11dae Caiaphract us sp. (u,17)Egeudochironomus fulviventrie (R,10) Pgychain sp. (u,20) MOLUISCA
quitono=J app. (C,23) PePleomt up. (R ,2 0) Gastropodau
CEYElochtronomus (glyns (u,30) Ie , mat oscopus sp. (R,20) *hysidae

C. 51 rIn (u,10)
C. soger Hele;,dae Et ysa acuta (4,9)j

(u,10) Palnonvia app. (c,17) s.ynnacidae
Endochironomus sp. (u,23) pasyhelea sp. (R,37) Lynnaea humills (C,16)
I-tbelos sr. (u,23) 4t richopogon peregrinus (R,36) Planorbidae
D crot enitEe2 modestus (u,30) 3. sp. A (R , 3 9) Gyraulgg earvus (c.16)
l ygt ot endipes sp. (u,23) 3. sp. B (R,39) HetTsoma trivolvis (R, i si
Pghpejl193 lllinoenst ( A,30) Se lobersia sp. (R,36) 3. anceps (R,16)
P. [g Llag (B,20) c .colies sp. (R ,3 6) %ncylidae
PagacL adopelma sp. (R,23) Emp d.,dae fertissia tard. (A,16)Elcrotend1 eg tarsalls (C,30) Clinocera sp. (u, 37) viviparidaeE

2 IEglilistelb ER *I!! sp. (R,2 3) Hemerodromia sp. (C, 3 7) [ampeloma decisa (R ,16)
Pagatendipes sp. (u,23) Ephydridae Pleuroceridae
Stietochitonomos sp. (u,23) Brachydeutera argentata (R,37) Gontobasis giggintea (R,16)
st enochironomus sp. (u,2 3) Seatella-Neoscatella sp. (R,37) HydrobildaeEttachironomus sp. (0,2 3) culicidae Amnicola limosa (u,16)
Phaenorsectra sp. (0,23) Chaoborus sp. (R,37) Valvatidae
Xenocht ronomus 11gglgb13 (R,30) Anopheles sp. (R,20) Valvata piscinally (R,16)
niamesa glyortunda (u,30) Muscidae Pelecypoda
gea dioclajiug obscurus (C,30) kiggg sp. (R,2 0) SphaeriidaeCI1E212E23 hietaccus (A,303 nycetophilidae (R,20) soleut'um geeurig (R ,5)
G. sp. 1 (R,30) Do11chopodidae pphaer- up rhomoboldeum (c,5)
othe.c cricotopus spp. (C 23) Achrosylug sp. (R,20) 2. ger .atinus (R,5)
Ott bocla4 gg rivulorum (u,30) Tabanidae Elgidlum spp. (C,5)Enkifffer jla spp. (u,2 3) ChtYeoPe sp. (u,2 0) rinionidaee

Irfehocle lies sp. (u,2 3) hb nLs sp. (R,20) Anodonta cataggeta (u,8)
piptoeladiug cultriggI (u,30) sciomyzidae 3. imbeettle (R,4)
Rectroclectus sp. (u,23) Qct op. * (R ,3 7) IlllEtig cosplanatus (R ,8)HIllLig sp. (R ,2 33 strationytidae (R,37) tiqumia nasuta (8,8)
Metr coneous sp. (R,23) Rhagionidae
EntynontgIA wena (R,30) Atheris varieesta (R,37)

e4 = abundant, C = common, 0 = unconsion, R = rare.
*eNumters refer to the tasonomic references liste3 below. For complete citation see the Literature Cited section.

1. Prigham (1972) 15. Gibson and Moore (1976) 28. Pennak (1953)2. Prinkhurst (1972) 16. Harman and Berg (1971) 29. Resh (1976)3. Brown (1972) 17. Hilsenhof f (1970) 30 Roback (1957)4. barch (19154) 18. Hiltunen (1972) 31. Ross (1944)5. Durch (1975b) 19. Rolsinger (1972) 32. Sawyer (1972)6. Purka (1953) 20. Johannsen ( 1934-37) 33. Sinclair (1964)7. calabrese (Pers. Comm.) 21. Kenk (Pers. Comm.) 34. Stone (1964)1. Clarke and Berg (1959) 22. Lewis (1974) 35. Surdick and Kim (1976)
'

4 clench (Pers. Coom.) 23. Mason (1973) 36 Thomsen (1937)I I. curry (1958) 24. Meyer (1946) 37. nsinger (1956)
11 nillon anil Dillon (1961) 25. Miller (Pers. Comm.) 38. Williams (1970)12. Fimunison (1959) 26. Needham and Westfall (1955) 39. Consultant's designator11. Flint (1960) 27. Neunsig (1966) 40. Bohb (1974)14 Flint (1964)
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TABLE 6 PAGE 1 0F 2

SELECTED Mt: AstIRMENTS FOR FOT AL M ECBOB fMTHOS IN THE BIFFLE BIOTOPE OF PEBKIONEN CBEEE AND EAST BB&NCH
|e PERKIOMEN CBEEE (1972-1976).

....._____ ..______..._______ __ ...____ _.._ ._____......._______......_________...___...._____ ..____
MOBISITAS INDEI MOBISITAS INDEI1972 0F OVEBL&P 1973 0F OVEB LAP

No./ WT./ TOT A L AD.I ACENT WITH N0 YER N 0. / W T. / TOT AL ADJ &CEMT WITH NOT ERSTATION S0. MET. SQ . N E T. TAIA STATIONS ST AT ION S Q. N ET. SQ. NET. T&I& STA TIO N S ST A TI O N............ ....... ...... ..... .............__.... ....__. ....__. ..__ .. ................
E A!iT Hic AN Cil

EI.r t fi 4 NT 4716.7 - 51 0.438 5771.9 2.4953 58 0.349
0.535 0.475

HH ANCil 6599.8 - 61 0.556 11371.0 1.5017 55 0.5970.594 0.555
Srlichstil.i.E 5958.6 - 43 0.539 5986.1 1.6511 54 0.442

0.592 0.672
c 41:li tt. 6499.2 - 28 0.462 2751.7 0.3097 25 0.513

0.462 0.513moyen 7545.2 42 g/A 7836.1 1.9451 42 N/A
-

'

O.785 0.701WAWA 12497.7 - 46 0.785 11706.7 3.6821 50 0.701
0.640 0.602

P r B M I O N F tl

R A Hn:; 119no.4 - 61 0.566 10599.6 4'.0538 65 0.498
0.691 0.742

.

Sl'illN J MullN r H 261. 3 - 67 0.714 14101.1 4.2128 73 0.651
....__........._____________........__..__________ . _ .___.___ ....___ .._____... _____.. ____....

B

$

.

4
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PAGE 2 0F 2

TABLE 6 (CON'T)

50RISITAS INDEI ROBISITAS INOEI1974 0F OVEBLAP 1976 or ofERLLPNO./ WT./ 7074 L A DJ ACENT NITil MOT ER N o. / N T. / TOTAL ADJACENT WITil M0155ST ATI ON S Q. M ir. SQ. N ET. TAIA STATIONS STATION SQ. NET. S Q. N E T. TAI 4 ST&TIONS STATION............ __..... ....... ..... ___...-.___........ .....__ ....... ..... __......____....___
P AST D I' A N Cil

EI. t:l'It 4 N F 6066.7 2.1131 64 0.400 6390.5 1.7840 63 0. 282
0.413 0.300Bil A:Icle 7444.4 2.2460 49 0.576 7941.8 2.6347 54 0.6630.669 0.148S EI I.r R 4 V I LI,E A669.2 2.2199 53 0.489 12493.2 4.7003 58 0.502
0.685 0.270C A Til l t.f. 510 R. 6 0.9791 28 0.478 11753.4 3.3642 45 0.2490.478 0.249MoyEn 13471.9 S.7547 44 N/A 30446.6 7.6905 54 W/&0.543 0.670WAkt 20354.7 6.1566 44 0.543 50565.2 14.4593 49 0.670'
O.440

[*FHK ID M Eli 0.490

R Alt 4S 19411.9 1.0759 61 0.495 17612.5 4.4454 65 0.5180.744 ~, 0.731S l* PI NG Mutf rat 16010.9 3.5074 71 0.718 21404.5 5.3368 61 0.689
.

Dion4SS IS EI t'H ES S ED AS G DRf N E IGilf
.

10RISITtS INDEI 0F 1 V E R I A l', A ME ASURE OF BENTil!C CORMONITY SINIL& RITE BETWEEN ST ATIONS, NAS CONPUTEDFICLtt0!HG citillounninnt *
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TABLE 7

NEAN DENSITY (N 3. /S O. MET.l . PERCENT COMPOSITION (5) , AND rsEQUENCY OF OCCUBSENCE (F0 1) 0F BENTHIC
M ACR OI NV E DT M DR AT FS WilICil IN ANT TEAR COMPBISFD 21 OB GRE ATER OF THE TOTAL NU58ER COLLECTED IN QUANTIT&TIVE

S &MPLRS (1912-1976) Fa03 file RIFFL E BIOTOPE OF EAST BR ANCE PEREIONEd CBEEK, ALL ST ATIONS COM8IMED.

1972 1973 1974 1976
NO./ N O. / NO./ 50. /FAI3N SJ. NET. 1 FO 1 SQ. MET. I FO E SQ. NET. I F3 1 SQ. NET. 1 F01___.. ... .____..... .. _.__ ...._ ..__. .. _... _.... ..... _...._ .._.. ..... ... __ __... ____.

D uriES l 4 SPP. 99.1 + 17.4 39.9 + 31.5 379. 2 3. 7 51.9 1131.6 5.6 63.2p ief t s 1P e. 181. 1 2. 5 36.5 197.3 2. 6 37.1 205.6 + 54.6 289.4 6 44.4STkaEl. Mis SPP. 202.2 3. 8 62.7 318.7 4.2 72.9 676. 9 6.6 88.9 2373.4 11.8 93.1Ci{M4 ppt SPP. 697.9 9.5 48.1 571.1 7. 5 50.2 1005.4 9. 8 71.3 1816.1 9.1 68.2citF4M&1mP1Yttle S PF. 1360.0 18.5 84.1 1047.4 13.8 78.2 1912.1 18.6 96.3 20 53. 7 10.2 90.4alt nitoPLtClie SPP. 420.8' 5.7 47.0 362.0 4.8 42.7 967.7 9.4 62.0 888.7 4. 4 55.9s i nn t.i t n 4 R 525.8 7. 2 77.7 415.6 5. 5 71.8 190.0 3. 0 69.4 640.7 3.2 15.5Cilli 4NOMID4R 1195.2 43.5 93.9 4148.7 54.7 99.7 3289.7 32.0 100.0 5505.0 27.4 96.9S Pil A EH ll:1 SPP. 13.0 + 22.0 4.5 + 15.6 647.9 6.3 35.2 3973.6 19.8 51.3
& LL oritrus 562.6 7.7 88.1 482.2 6. 4 96.0 811.5 7. 9 94.0 1393.2 6.9 95.8

3
......___..........._.... ......................_ ....... ...... ......_...__............ _..._,........._
TOTAL N 'lil D Ell- 7337.8 7587.4 10285.9 20087.4TOTAL TA14 89 85 83..................................___._..................._ ................................. 98 .. .... ..

LESS 'f t| A N 2.0% *e a
.

.

4

e

|

_ _ _ - - - _ _ _ _ _ _ _ _ - _ __ ___|
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i. TABLE 8

NRAN DENiiFY (NG/S O. M FT. ) , P EBCENT COMPOSITION (5) , AND
FR EQllENCY OF GCCllRRENCE (F0 %) 0F BENTHIC ft ACBOINV ERT EBB ATES

Willril IN 1971 GB 1974 COMPBISED 2 5 OR CBEATER OF TH E TOT AL DBt
N EIGit? uf on&'iS COI. LECT ED IN Qll AllTIT ATIf E S AMPLES FROM Tl!E BIFFLE

BilATOPE OF E A'if DB ANCH PEBKIONEN CBEEK, ALL ST ATI0ks CONBINElk

- _. ---... ..........

1973 1974
MG/ MG/

T AstiN so.ntr. I FO 5 SQ . n ET. 5 FO 5
.................... ....... ._... ..... ....... ..... .....

nilGESIA SPP. 20. 9 + 31.5 16 9.1 5. 2 51.9
O I IG9Cll A E T A 59.8 3.1 62.3 67.3 2.1 63.9
C AMH Alill i DApruit 236.5 12. 3 6. 2 207.6 6. 3 6.5
il<co!!Er7Es L i nosus 178.1 9.2 0.9 240.3 7. 3 3. 2 .

:;ty la'i Ni s S P P. 69.2 3. 6 72.9 170.4 5. 2 88.9
ClllM ARI A |iP P. 158.6 8.2 50.2 320.6 9. 8 71.3
citrilN AtelPS VCllE S PP. 384. 4 20.0 78.2 678.7 20.7 96.3
it vlittornrCile Ori'. 371.1 19.4 42.7 721.1 22.0 62.0
i n tuit.1 I D A E 56. 8 2. 9 73.8 36.6 + 69.4
C llllefs n o l t 04 E 216. 3 11.2 99.7 262.5 8.0 100.0'
S Pil A E li l '3 4 S P P. 3. 0 + 15.6 146.1 4. 5 35.2

' A LL Ot tiLUS 168.9 8. 8 89.4 258.0 7. 9 95.4

*TOTAL 1925.6 3278.3 *
................................,........... - ...... .......

* = LESS Til A N 7. 0%
MFAN TOT A L D!ta1&S3 IN 1976 NAS 5790.0

.

l

. - . . - - - - - _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 10-
PAGE 1 CF 8

SP&TIAL DISTRIBUTI3N, RY STATION BT TEAB, OF INPORT ANT BENTIIIC 5&Ca0!Nt'ERFEBa&TES COLLECTED IN QU4MTIT&TIVE SanPLES (1972-1976)
FBOM Tilt RIFFLE BIOTOPE OF E&ST BB&MCH PEREIONEN CBEEK RND PEREIONEN CREEK. MEAN DENSITT (50./SQ. NET.), PEBCENT ConPOSITION

(1), A ND F8EQUENCE O F OCCOBR ENCE (F0 1) ASE T&BOL&TED.

_ . . . . . . . . . . . . . . . . _ . . . . _ . _ . . . . . _ . . . . . . . . . . . . _ _ _ _ _ _ _ _ . - .. _................ _____....................... ...................
F.L E Pil & N T B R A NCH SELLERSTILLE C & TilI L LN o. / NO./ N o. / No./SQ. MET. 1 F01 SQ. MET. 1 F0 1 SQ. NET. 1 F0 1 SQ.ntT. 1 F0 %............ ..... ..... ........___. ..... ..... ........._ . ..... ..... ............ ..... .....D tIGESI A SPP.

1972 * * 3. 3 186.6 2.8 60.0 13.4 + 33.3 + + 2.21973 3.3 + 13.7 43.0 + 37.0 1. 4 + 11. 1 - - -1974 13.9 + 50.0 15.0 * 33.3 56.7 * 41.7 - - -1976 7.1 + 26.8 130.7 * 68.2 417.0 3. 3 84. 1 2. 3 + 13.6MEAN 5.2 10 2. 1 109.6 +O LIGncil & ET A
1972 15.6 * 31.7 58.4 + 73.3 403.4 6.8 85.0 43.0 + 62.21973 58.8 + 68.6 76.9 + 57.4 515. 9 8.6 83.3 59.7 2.2 66.71914 128.9 2.1 72.2 112.8 + 52.8 597.2 6.9 83.3 13.6 + 47.21'876 95.4 + 63.4 50.9 + 54.5 671.4 5.4 90.9 142.7 + 12.7MEAN 66.4 71.9 531.5 70.7'

E r Pa u p i l.L & PitNC T& T1
1*i72 + + 5. 0 2.3 + 15.0 5. 6 + 26.7 - - -1973 + + 5. 9 + + 3.7 10. 8 * 33. 3 - - -

1974 3.9 + 10.6 2. 2 + 11.1 11.4 + 52.8 - - -1976 - - - 1.4 + 9.1 46.1 * 70.5 2. 7 + 13.6N E& N 1.1 1. 6 17. 3 +C &M!)&RO:t fl& fir al?ll
1972 1.1 + 10.0 * * 3.3 + + 1. 7 - - -1971 5.1 * 31.4 + + 3.7 + + 3.7 - - -1974 6. 9 + 36.1 - - -0 * * 2. 8 - - -1976 2.0 + 14.6 1. 4 + 13.6 - - - + + 2. 3MEAN 3. 5 * + +0 HCON Ec rES L t timiuS
1972 + + 3. 3 + + 6.7 + + 1.7 - - -

1973 + + 2. 0 - - ,- + + 1. 9 - - -

1974 + + 5.6 - - - * * 2.0 - - -

1976 . - - - * * 2.3 + + 6. 8 - - -

MEAN + * * - - -CAFNIS SP.
' 1972 56.3 + 26.7 30 0. 2 4. 5 81.7 62.5 + 66.7 + + 6'. 71973 44.6 + 58.8 388.1 3. 4 79.6 33.5 * 61.1 - - -

*

1974 49.4 * 83.3 465.3 6.3 15.0 81.9 * 77.8 * * 2.81976 33.4 + 51.2 214.3 2. 7 75.0 140.7 + 84.1 * * 4. 5| M r. A tt 46.8 335.8 75.8 +T D ICO H Y Til Illl:S !W .
1972 - - - - - - - - - - - -

i 1973 - - - + + 1.9 + + 1. 9 - - -

| 1974 - ' - - + + 2.8 - - - - - -
'

1916 - - - - - - - - - - - '-
M Ci ll - - - + + - -

--.............. .............................................................__..........,........ ......___.. ...... .... ...s,g.-
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TABLE 10 (CONTINUED) PAGE 2 or 8

. . . . . . . . . - - - - _ - . . . . . . . . . . . . . . . . - - - - - - . . - - . - - - - - - - - _-------..... ......- ...................---=-_-- -------.. .-- _ _ - .

EL EPH A NT DBANCH S E LLE RS TILL E CATNILLNO / NO. / NO./ NO./SQ. N ET. 1 F0 1 SQ . N E T. I F0 1 SQ. NET. 1 F0 1 SQ.N ET. 1 ro (
F PflEME N E L L A S PP.

1972 - - - - - - + + 1. 7 - - -1973 + + 3. 9 - - - + + 1.9 - - -

1974 1. 4 + 2. 8 - - - - - - - - -1916 - - - - - - + + 2.3 - - -

NEkN + - - - + - - -
D A ETI S SPP.

1972 75.8 + 30.0 628.3 9.5 50.0 36.0 + 45.0 1.4 + 11.11973 50. 2 + 33.3 510.2 4.5 59.3 46.8 + 50.0 + + 3.71974 10.8 + 10.6 483.6 6.5 75.0 243.3 2.8 86.1 2.2 + 16.71976 40.7 * 41.5 447.3 5.6 54.5 49.1 * 45. 5 8.2 + 18.2NEAN 50.9 527.5 80.5 2. 9S TRNONEM A S PP.
1972 7.0 * 8.1 12.5 + 31.7 6.1 + 30.0 - - -1973 14.4 + 35.3 26.9 + 44.4 5. 8 + 24. 1 - - -1974 72.8 + 91.7 3.3 + 23.2 18.9 + 47.2 - - -1976 82.0 + 53.7 10. 5 + 29.5 5.0 + 27.3 e + 2.1MEAN 37.9 14.4 8.1 +A RGI A SPP.
1972 e + 1. 7 37.6 + 33.3 7. 0 + 28.3 + + 2. 21973 + + 7.8 42.2 + 51.9 7. 6 + 35.2 + + 7.41974 + + 5.6 9.2 + 30.6 20.6 + 55.6 2.2 + 8.11976 + + 2. 4 10.0 + 56.8 15.7 * 56.8 6.8 + 38.6MEA N + 27.4 11.6 2. 4A LtJX! A l'9 8 A S PP.
1972 335.7 7.1 41.7 3.0 + 15.0 - - - + + 2.21973 173.7 3. 0 45.1 12.7 + 11.5 2.8 + 18.5 - - -

1974 510.3 8. 4 38.9 6.7 + 22.2 5.6 + 22.2 - - -1976 144.4 2. 3 31.7 12.5 + 22.7 5.1 + 18.2 + + 2. 'sMMAN 201.5 8.6 3.1 +P EHl. EST A Pl. A C I D A
' 1972 115.4 2. 4 16.7 9.3 * 8.3 1.1 + 6.7 - - -

1973 147.4 2. 6 29.4 22.1 + 24.1 6. 0 + 16. 7 + + 1. 91974 125.8 2.1 30.6 26.4 + 22.2 3. 3 + 13.9 - - -

1916 12. 4 + 7.3 27.5 + 11.4 4.5 + 9.1 - - -

'W. A N 101.6 20.2 3.6 +castx1DAe
1972 + + 5.0 - - - - - - - - -

1971 41.4 + 33.3 1. 8 + 3. 7 + + 1.9 - - -

1974 161.4 2. 7 52.8 + + 2.d - - - - - -1916 142.4 2.2 41.5 + + 4.5 1. 4 + 2.3 - - -

N C A ta 74.0 . + + . -
. . . . . . . . . . . . . . . . . . . . _ . . . . . . . _ . _ . . . . . . _ _ _ . . . . . . . . . . . . . . . . . . . . . . . . _ . . _ _ . . . . . . . . . - _ - . . . . . . . . . . . . . _ . . - . _ . . . .. ..._........
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TABLE 13 (CONTINUED)
.

______ .__............. ....__......................................._....... _..... .._ --.. ..............._.. ..........
ELE Pil4 WT BRANCH SELLERSVILLE C A Tii.t L L

N O. / NO./ N O. / NO./
SQ. NET. 1 F01 SQ. NET. 1 F0 1 SQ. NET. I to 1 SQ.stT. 1 70 1............ .. . ..... --.. ....... ..... ..... ....... ... ..... ..... _____....... ... .....

CORYD&I.US CORN UTIIS
1972 - - - . . . . . . _ . .

1973 - - - - - - - - - - - -

1974 - .- - - - - * * 5.6 - - -

1976 - - - - - - - - - - - -

ngry . . . . . . s
PS E PflR Nils IIE D DICK T

. . -

1972 - - - 3. 9 + 20.0 - - - + + 2.21971 + + 7. 8 9.4 + 33.3 + + 3.7 + + 1. 91974 1.4 + 11.1 18.9 + 41.F 1. 7 + 16. 7 + + 2.81976 2.4 + 22.0 65.9 + 68.2 23.0 + 16.4 1.1 + 9.1
M l!4 N + 22.3 5. 6 +

STENELntS SPP.
1972 107.0 2. 3 70.0 174.9 2.7 71.7 82.1 * 61.7 29.9 + 55.61971 01.2 + 86.3 186.2 + 74.1 69.1 + 70.4 13. 9 + 46.11974 149.2 2.5 86.1 112.8 * 86.1 349.7 4.0 94.4 21.9 + 69.41976 140. 2 2. 2 82.9 363.2 4.6 79.5 1360.5 10.9 97.7 58.6 + 97.1N E4 N 115.3 209.2 418.1 10. 5C li t M 4 D h 4 S P P.
1972 + + 3.1 281.0 4. 3 60.0 40.1 + 48.3 6.2 + 24.41973 12.2 + 19.6 397.1 3. 5 55.6 58.5 + 40.7 + + 7.41974 9.4 + 36.1 747.5 10.0 83.3 276.1 3. 2 83.3 5.6 + 27.80
1976 15.1 + 31.7 671.1 8. 5 86.4 54.5 * 72.7 3.6 + 15.9,

MEAN 13. 1 489.0 92.3 3.8cIlruM4 TOP 5YcHe :;PP.

1972 1123.1 23.8 66.7 592.3 9.0 93.3 731.7 12.3 85.0 1908.6 21.7 80.01971 162.0 2. 8 62.7 1052.0 9.3 68.5 476. 7 8.0 79.6 183.6 6.7 72.21974 662.8 10.9 88.9 1732.8 23.3 91.7 1763.9 20.3 100.0 1112.2 24.7 97.21916 187.8 2. 9 58.5 1753.0 22.1 90.9 969.3 7. 8 97.7 5 '. s . 4 4.7 93.2
N E4 N 570.3 1195.1 906.2 009.411 YnROP!;YCilR S PP.
1972 25.8 + 31.7 136.2 2.1 55.0 + + 8. 3 + + 2.21973 + + 5. 9 156.1 + 55.6 5. 2 + 18.5 + + 1. 9

*

'

1974 4. 4 + 13.9 624.2 8.4 83.3 10.8 + 61.1 4.4 + 13.9| 1976 + + 4.9 581.8 7. 3 77.3 3.9 + 22.7 7.5 + 27.111EAN 9.4 3)].4 4.6 2.91.1:HUOTillCilla P ICT I PC!I
1912 - - - * * 1.7 - - - - - .
3gij - . _ + + 3,9 . . . . . .

1914 - - - - - - 1.1 + 0.3 e + 8.11116 - - - + + 4.5 - - - 2.0 + 9.1
1 E A tl - - - + + e

. . . . . . . . . . . . - ... ..........___..........---........................... ................. ______.._...__...,.......___ .....
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| _ _ _ _ _ . . . . . . . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ . . . . _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ . . . _ _ _ _ _ . . _ _ _ _ . _ _ _ _ _ _ - ____.== ___.

EL EPil&MT DRENCH S E LLE SS TI LL E CATHILL
M O. / N O./ NO./ NO./

I SQ.5ET. % r0 1 SQ .N ET. 5 F01 S Q. s ET. 1 FO 5 SQ. NET. 5 70 %i

T I PU L1 S P P.
1972 1.8 + 8. 3 3. 2 + 15.0 + + 3. 3 - - -

1973 5.1 + 29.4 19 + 9.) + e 1. 9- - -

1974 3. 3 + 27.8 - - - * + 2. 8 + + 5.01976 11.2 + 36.6 32 + 22.7 * * 4.5 + + 4. 5MEtu 5. 0 2.1 + +SinuLIIDAB
1972 574.4 12.2 55.0 564.0 8.5 80.0 252.7 4.2 85.0 1365.6 21.0 88.91973 170. 6 3. 0 58.8 713.1 6.3 79.6 584.8 9. 8 85.2 192.8 7.0 55.61974 173.9 2. 9 44.4 476.4 6.4 86.1 941.7 10.9 75.0 269.2 5.1 83.1l 9 ti. 116. 6 2.1 36.6 770.9 9.7 77.3 246.6 e 81.8 19dd.0 16.9 91.2N EA N 292. 7 636.2 471.6 944.2*

Clll R O N O9f D A E
1972 2192.8 46.5 15.0 3302 0 50.0 100.0 3831.0 64.3 100.0 3572.0 55.0 100.01971 4488.0 77.8 100.0 7516.1 66.1 100.0 4006.0 66.9 100.0 22d9.9 83.2 100.01914 3706.9 61.1 100.0 2486.4 33.4 100.0 3790.3 43.7 100.0 3r. 40. 0 60.6 100.01976 5007.1 78.4 90.2 2565.9 32.3 90.9 4126.8 33.0 100.0 7h td. 2 65.3 100.0nEnu 3719.2 1 4156.7 3939.2 420d. 3P HYS1 ACUTA
1972 8. 8 e 28.3 5.2 + 25.0 261.1 4.4 46.7 20.0 e 20.01973 29.5 + 35.3 5.4 + 13.0 31.3 e 53.7 2. 2 e 9.31974 8.9 e 38.9 9.2 + 47.2 80.3 e 72.2 4.2 + 16. 7' 1976 42.7 + 39.0 9.1 + 29.5 910.0 7. 3 77.3 1156. 4 9.8 65.9MEAN 21.8 6.9 310.7 291.0S Pfl4 Ep itin S PP.

1972 5.6 + 23.3 5. 6 + 25.0 11. 1 + 21.7 - - -

197) 2.1 + 17.6 3.0 + 20. 4 2.8 + 20.4 - - -

1974 10.3 e 27.8 1.1 * 8.3 96.4 + 69.4 - - -

1976 .5. 9 e 22.0 8.9 + 34.1 265.9.8 21.3 90.9 e + 4.5MEAN 5. 6 4.8 625.3 +

4LL OfttERS
1972 67.4 e 61.7 289.8 4.4 95.0 211.8 3.6 90.0 49.7 e 62.2

-

1973 268. 7 4. 7 98.0 206.3 * 96.3 118.9 e 90.7 6.8 + 31.31974 249.2 4.1 100.0 110. 3 + 88.9 316.9 3.7 97.2 11. 1 + 44.41976 260.7 4.1 87.8 240.9 3.0 90.9 780.2 6.2 100.0 189.3 e 77.3M eA n 199.0 222.1 334.4 51.0
. . . _ _ . . . _ _ _ _ _ . . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . . . . _ _ . . _ _ _ _ _ _ _ . . . _ . . _ _ _ _ _ . . . _ _ _ _ _ _ . _ _ . . . . _ _ _ . . _ _ _ _ _ _ _ ________.__..___,.__......________..

.



_ _ _ _ _ _ _ _ _ __ _ _ _ . _ __ _ .

M M M M M M M M M M M M M M '

,

P&GE 5 or 8

TABLE 10 (CONTINUED)

-------------- :....--------.-------------------.------------------------------.- - - - - - . . . . . . - - . . . . . - - - - - - . . . . - - - - - - - - - . - - -

MorER WA NA S P RI NG ROU N T S AllNS
N o. / N0./ N0./ No./

SQ.MRT. 1 F0 1 SQ. NET. 1 F0 1 SQ. NET. 1 F0 1 SQ.N ET. 1 r0 1

D illiE SI A S P P.
1972 191.6 2. 5 60.0 178.9 + 61.7 89.2 + 71.7 163.9 + 54.0
1973 107.3 + 51.9 82.2 + 74.1 225.8 + $3.7 75. 3 + 46. 11974 181.7 5. 6 86.1 1407.8 6.9 100.0 186 4 + 69.4 166.9 + 80.61976 3229.1 10.6 93.2 2918.4 5.0 90.9 131.1 3.4 77.3 190.5 + 79.S
MEAM 966.5 1005.9 290.9 144.8

O L it;0C II A E T&
1972 29.9 + 53.3 61.1 + 50.0 36.9 + 63.3 101.7 + 64.01971 21. 7 e 46.3 38.8 + 51.9 39.4 + 63.0 55.2 + 61.11974 46.1 + 77.8 41.1 + 50.0 88.9 + 80.6 116.9 + 77.01176 18. 6 + 63.6 39.3 + 38.6 26.6 + 54. 5 d 1. 0 + 19.5
MEAN 28.1 46.3 44.9 90. 2G? p tMHD t.l.l. 4 t*ll hrr A t 4
1972 1.4 + 11.7 4.1 + 21.7 1.8 + 10. 0 + + 2.01973 + + 3.7 2. 8 + 16.7 + + 5.6 3.2 + 24.11974 2. 5 + 19.4 8.1 + 41.7 + + 2. 8 2. 5 + 13.91976 4.5 + 22.7 9.3 + 31.8 + + 2.3 1.0 + 15.9
MEAN 2. 0 5.7 : + 1.9

C AM D & D U.'i 04HTON!
1972 - - - - - - - - - . - -

*

gg7) - - - - - - - - - - - -

19g4 - - - - - . - - - - . .] 1976 e + 6. 8 - - - - - - - - -

nenu , - - -

O RCO NF CTf"i 1. 5 MWiH'i
- - - - - -

1972 + + 6. 7 + + 3. 3 + + 3. 3 + + 2.01973 + + 1. 9 ,- + + 3.7 .- - -
- -

1974 1.1 + 11.1 + + 2. 8 + + 2.8
- - -

1976 . + + 4.5 - - - - - - * + 2. sMMAN + + + +
C A EN T S SP.

1972 1. 3 + 10.0 24.7 + 51.7 4.1 + 13.3 11.4 + 30.01971 + + 7. 4 3.2 + 20.4 8. 4 + 25.9 64.7 + 55.61974 2.2 + 13.9 12.2 + 22.2 1.1 + 2.8 27.5 + 30.91976 54.5 + $2.3 12.7 + 38.6 - - - 26.4 + 43.2
NE4N 13.4 13.7 3.8 11.0

nico n t rit ot*:; ' t...

1972 + + 1. 7 15.2 + 18.3 43.7 * 20. 0 124. 1 2.7 44.01971 - - - + + 5.6 4.2 + 11.1 II.4 + 16. 71974 - - - + + 5.6 15.0 e 30. 6 10. 3 + 36.1l i f f. + + 2.1 22.5 + 15.9 10.4 + 25.0 65.7 + 34. 1
:s t r. n + 10.1 21. 6 s .H . I

___....._____ . . . . . . _ . . . . . . . . _ - _ _ - _ . . . . . . . . . . . _ . . . . - - - - . . . . . . . . . . . . . - - . . - - - _ - - . . . - - - . . - . . . . - _ - . . . . . - - . . . . . . . . . . . _ _ _ - . . . . _ _ _
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TABLE 10 (CONTINUED)

______________________.____________...________..________ __________ .. ........_______________________.._________________________
MOVER WA WA SPRIN3 BOUNT RANNS

N O. / M O. / N0./ NO./
SQ. NET. 1 FO 1 SQ. NET. 1 FO E SQ. MET. 1 F0 1 SQ.N ET. 1 F0 1

R PH EM E h P L L A S PP.
1972 - - - - - - 140. 1 + 60.0 649.7 5.4 54.01971 + + 1. 9 1. 4 + 7. 4 929.9 6.5 90.7 5 20. 3 4.9 85.2, 1974 + + 2. 8 * * 2.8 1541.4 9.6 100.0 449.2 3.9 91.71976 + + 4. 5 12.3 + 22.7 2631.6 12.3 86.4 511.8 2. 9 79.5neAN + 3.2 1185.1 519.5

B A ET I S SP P.
1972 51.1 + 10,0 249.3 + 46.7 361.5 4.4 45.0 759.4 6.3 58.01971 97.4 + 27.8 463.2 4.0 48.1 665.7 4. 7 57. 4 1 H4. 9 7.4 61.11974 106.4 + $ 8. 3 387.2 + 61.1 823.9 5.1 83.3 7 16. 9 6.3 72.21986 531.6 + 52.3 642.7 + 59.5 1345.5 6.3 63.6 1 s.lu. 0 7. 9 59.1McAN 183.2 423.6 755.1 90:1.9*

STF.NohE M A S PP.
1972 - - - + + 3. 3 366.5 4. 4 83.3 171.0 3.1 66.01971 + + 5.6 6. 8 + 18.5 656.1 4.6 100.0 460.4 4. 3 85.21974 - - - + + 2.8 675.8 4.2 100.0 244. 2 2.0 94.g
1976 26.6 + 40.9 3. 0 + 18.2 505.0 2.4 97.7 155.2 2.0 97.7NPAN 6.2 2.7 535.9 1 65 . 9AnGth :;P P .

1972 - - - 18.5 + 31.7 + + 5.0 12. 0 + 28.01971 8.0 + 24.1 9.2 + 33.3 11.0 + 31. 5 20. 9 + 37.01974 66.1 + 66.7 23.1 * 61.1 28.9 + 58.3 10.8 + 36. 1' 1976 47.7 + 95.5 18.2 + 61.4 21.1 + 40.9 29.'l + 36.4NEAN 25.3 16. 7 13.5 21.9A I LOC A PNI A S PP.
1972 + + 1. 7 + + 1.7 41.0 + 26.7 14. 0 + 22.01973 - - - + + ' t.9 17.3 + 16. 7 41.6 + 40.7l 'a i t + + 2. 8 + + 2.6 20.6 + 19. 4 58.6 + 31.11916 . - - - + + 2. 3 8. 9 + 18.2 dl.6 + 25.0MEAN + + 23.3 43.1P ERLE!!1 A PLACIDA
1972 - - - - - - 8.1 + 8.3 1.3 + 6.01971 - - - - - -

'

6.2 + 14. 8 10. 2 + 11.11974 - - - + + 2. 8 33.1 + 30.6 11. 1 + 22.2l'876 + + 4. 5 + + 2.3 57.5 + 15.9 1. 8 + 9.1MLAN + + 23.4 5. 9C ORI X f D Al:
1972 - - - - - - . - - . . .

1971 -

1974 _ _*
- + + 1. 9 -

_

- _ _ _

_ _ _ _ _ . _ _ _

1916 + + 2. 3 _ - . .

_

_ - . _
r;la n + + . _ _ .

. - - - - - - - . . . . _ _ . _ _ _ _ - _ . . _ - _ _ _ _ _ . . . - . . . _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . . _ _ . . _ _ _ . . _ _ _ . . . . . . . . . _ _ _ _ _ _ _ _ ._--.--- . - - - - - .

-- -- _ - - __--__-- _ _ -
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - . . . . . - - - - - - - - - - - - - - - - - - - - - - - . - _ - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - . - - - . . . . . - - - - - - - - - - -
norEn vasa SpaZu0 souer sailms: N o. / uo./ u o. / No./

| S0. n E T. 1 F01 SQ. N ET. 1 FO 6 SQ.8 t T. 1 F0 1 S 0. a rt. 1 70 1
1 - - - - - - - - - - _ _ - - _ - - - - - - - _-----_----- ---.- ----. --.--------- -.--- ----_ ------_----_ _--_- _-_--
( CORTDal.tlS CORNHTUS
t 1972 + + 1.7 - - - + + 6.7 + + 4.0
| 1973 + + 7. 4 + + 3.7 2. 6 + 16. 7 2.4 e 14.01974 + + 8. 3 - - - 4. 2 + 25.0 1.4 + 5.61976 3. 9 + 27.3 2. 3 + 15.9 5.7 + 38.6 5.0 + 40.9,

' Menu 1. 3 + 3. 0 2. 3PSFPilENUS IIERillCK I
1972 19.2 + 33.3 18.5 + 63.3 3. 6 + 20.0 24 5 e 60.01973 10.2 + 37.0 47.6 * 81.5 8.8 + 40.7 101.6 * 81.31974 69.4 * 50.0 117.2 + 83.3 11.7 + 55.6 112.5 e 86.119 7 f. 96.8 + 06.4 263.0 + 100.0 22.7 * 52.3 549.1 3.1 93.2nEAn 41.6 100.3 10.9 109.8*

STENRI. MIS SPP. -

1972 504.7 6.7 73.3 731.5 5. 9 85.6 24. 2 + 65.0 404.9 3.4 98.01973 370.0 4. 7 17.8 1178.4 10. 1 83.3 38.8 + 77.8 682.a 6.0 90.71974 715.8 5. 2 97.2 2711.7 13.3 100.0 100. 6 + 97.2 6lb.4 5.6 94.41976 4469.1 16.0 100.0 7296.6 14. 4 100.0 382.5 + 95.5 731.0 4.4 100.0MSAN 1496.2 2112.4 123.7 607.5cilin A nid SPP.
1972 975.4 12.9 60.0 2708.6 21.7 95.0 138.0 * 76.7 2di. ) 2. 4 Sil. o197) 485.1 6. 2 19.6 2442.1 20.9 96.3 79.3 + 81.5 609.1 5.7 81.81974 1614.7 11.8 97.2 3159.2 16. 5 100.0 73.6 + 80.6 440.0 3.8 88.9'

>86 4720.5 15.5 100.0 5409.1 10.7 100.0 1427.0 6. 7 93.2 2215.5 12.7 97.7n r+1 1810.7 3367.6 402.1 877.5Cil ril M & TO P3 YClll' S v .
''

2160.0 11.3 90.0 1956.6 15.7 96.7 1255.2 15.2 96.7 2181.4 18.3 96.0
i li t 2724.6 14.8 88.9 16 16. 2 14.0 96.1 1322. 6 9.2 100.0 2007.0 18.9 100.0w4 4 4 7H. 9 12.3 100.0 1522.2 7.5 100.0 1817.8 11.5 100.0 2'e s%. 8 22.2 100.05719.1 10.8 100.0 2992.5 5. 9 100.0 2669.8 12.5 100.0 2557.7 14.5 100.0M4A4 1621.1 2021.8 1702.9 2292. 3li f D80 P5 f C llE ill*t'.
1972 1270.9 16.9 83.3 977.4 7. 8 98.3 880.5 10.8 91.7 1067.1 8.9 90.0197) 664.9 R. 5 79.6 1325.0 11.3 92.6 922.5 6. 5 100.0 1264.0 11.9 98.1

'

1974 2109.7 15.2 '00.0 3052.8 15.0 100.0 659.2 4.1 100.0 952.8 8.3 100.01976 1771.4 5.1 100.0 2906.4 5.7 100.0 1102.5 5. 2 97.7 1476.4 8.4 100.nnE%N 1571.8 1896.8 ' 904.0 1200.4L FUCOTl.IC!ll A l'I rr 1 P f 3
1912 00.1 + 13.1 231.0 + 38.3 78.7 + 36.7 1 84 . 2 + 33.0l'l F 1 27.9 + 35.2 15.8 + 31.5 26.9 + 48.1 27.1 + 31.11914 154. 7 2. 6 61.1 414.2 2.1 61.1 126. 1 e 66.7 117.3 e 61.11'176 476.1 + 8H.6 942.1 + 04.1 110.7 + 63.6 I l u . (. + 4S.5Mran 2u 6. I 176.1 04.9 %.I...... . . . _ . . ._. . . . . . . . _ . . _ . . . . _ - - . - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - _ - - - - - - - - - . - - - - - _ - - - . . . ....-..........--
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n0 tea vava SeaING MOUNT R &li NS
N O. / NO./ N 0. / NO./

SQ. M S T. 1 F01 SQ. NET. I r0 1 SQ.s E Y. 1 F0 1 S o. n ET. I 10 s
..__..._..._ .._.. ..... _____....... ..... _.... . . . . . _ . . . . . . . - . . . . - . . . --....... .. ..... .....

T IPUL A SPP.
1972 + + 3. 3 + + 1. 7 + + 1.7 + + 2.01971 + + 3. 7 - - - * * 5. 6 + + 7.41974 - - - - - - + e 5.6 - - -

1976 + + 6. 8 - - - + * 9.1 + + 6.0
NEAN + + + +

S T Oll.f iO A E
1972 158.4 4.8 83.3 249.5 + 85.0 1241.0 15.0 98.3 1247. 7 10.7 78.01971 310.9 4.2 85.2 487.9 4. 2 77.0 1135.4 7.9 91.4 1 732.0 7.4 96. J*

1974 219. 2 + 63.9 259.4 + 63.9 2131.9 13.3 103.0 1885.6 16.5 97.21976 119.5 + 81.8 348.4 + 79.5 1416.8 6.6 97.7 JJ4u.9 11.6 97.7nEAN 316. 1 340.1 1416.8 14 Its.1Clllfl0NOlTD&E
1372 1516.3 20.1 100.0 4851.1 38.8 98.3 2900.9 15.1 96.7 J405.2 28.4 100.01973 2769. 4 35.3 98.1 3R41.7 32.8 100.0 7208.7 50.4 100.0 2'.52.0 24.1 100.0 -

1974 3004.7 21.7 100.0 3109.7 15.3 100.0 6548.1 40.9 100.0 2112.2 20.4 100.0-1976 7561.4 24.8 100.0 6054.3 12.0 100.0 7114. 3 33.2 100.0 44 NJ. 4 25.5 100.0
N EA N 1512.0 4519.9 5732.4 3202.7Pn YS A Acurk
1972 10.0 + 20.0 * * 6.7 78.9 + 58. 3 0.6 + 24.0

t .1971 47.2 + 42.6 + + 3. 7 44.2 + 50.0 7.4 + 35.2|' 1974 13.6 + 38.9 + + 2.8 81.9 + 12.2 3. 9 + 27.3' 1976 29.5 + 38.6 2. 3 + 11.4 178.0 + 77.3 9.1 + 29. 5.ME&p 25.5 '
+ 92.6 7.4

Te l'll A E H 1H1 SPP. i.'

( 197'2 10.6 + 2 A. ) 41.8 + 28.1 17.0 + 46.7 10. 5 + 30.0'

1971 4.8 .+ 5.6 13.9 + 29.6 12.1 + 40.7 12. 7 + 2 5. *e1974 2.5 + 19.4 3776.9 18. 6 86.1 8.1 + 33.3 t ou. ) + 66. 11916 5 10. 2 + 63.6 20385.9 40.3 90.9 175. 0 + 72.7 93.2 + 65.9nl:A u 120.8 5341.3 49.8 66.4
A I.t. or u E n 3

1972 154.7 2. 0 75.0 176.0 + 75.0 540. 1 6.5 100.0 66d.4 5.6 90.0
*

1973 161. 3 2.1 90.7 88.8 + 83.3 931.7 6. 5 100.0 550.8 5.2 98.11974 261.1 + 88.9 130.0 + 94.4 1087.8 6.4 100.0 4d6.4 4.3 100.01976 430.7 + 100.0 263.4 + 97.7 1412.7 6.7 100.0 51H. 2 2. 9 97.7Hl: A N 219.4 163.0 940.8 562........__..................___._................................................._...........___........._......1...___.......
* * 1. lTi Til A N 1/:10.N ET. Ott I.ESS TilAN 2. 01
t' ti po hiil l s A Put:eTAf% CAtlHANUS DANTONT, oftCO N ECT ES LI MOS US , ABGIA SPP., CO Nf D ALUS CORN UTUS, AND TIPUL1 SPP. WEHE DO.llil&NT

Otti A s 16 m ml AN:1 (!s t c T A n t. E 2. 2. 2. 2 - 11) .
............ -................... ..____.........._____................................___,,_.....__ .__.... ._ ........_.......

_ .. . --
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TABLE 11 Pacs 1 or 6

SPATIAL DISTRIBDTIOS, Br STATION BT TE AR, OF IM PORT ANT BENTHIC M ACB012V EtrEBe&TES COLLECTED :IM
QU A NTIT ATIV E S anPL ES (1973,1974) fB05 THE BIFrLE BIOTOPE OF E AST BB&WCR PERKroMEN CBEEK AND PG EIouts '

CREEK. REAN DENSITY (MG DRf UT/SO. NET. ) AND P ERCENT C05POS ITION [5; ARE TABULATED.

....................................... .............. ...... ............. ...................... ..
FLEPHANT BB&NCH SELLEBSTILLE CATHILL

MG/ BG/ NG/ NG/
SQ. 5 E r. 5 SQ . N E T. 1 SQ.nsT. 1 SQ. NET. 1

D IIG E S T A SPP.
1971 + + 15.3 e e e - -

1974 5.6 + 4.4 + 23.5 * - -

MEAN 2.9 10.9 9.5 - -

OIIGewil AET A
1973 56.7 2. 3 54.7 3. 6 115.3 7.0 9. 8 3. 21974 33.3 + 54.7 2.4 84.6 3. 8 15.2 e
MEA u 47.0 54.7 103.0 12.0E BPurtp rt I A PilN E'T AT A
1173 12.7 + 1.7 * 43.6 2.6 - -

1974 14.9 + 2. 4 + 117.6 5. 3 - -*

MEAu 13.6 2.0 73.2 - -
C A1li Aliil i is A R fa rli

1971 891.4 15.7 202.6 13.5 361.5 21.9 - -

1974 797.0 34.5 4e8.5 20.2 - -
- -

MEAN 852.3 121.6 396. 3 - -

:s fico's ir T1 1.1 naries3
1973 554.2 22.2 - - 484.9 29.4 - -

1974 71.7 3.1 - - 314.4 14.2 - -

M EA N 354.6 416.7
C A ENI:s 'iP.

- - - -

' 1971 4.1 + 11.4 * 7.9 * - -
.1974 7. 9 + 21.4 * E.1 e * *

ntn u 5.7 15.4 5.1 *I D t COf 1 rH amp:; .; P .
1973 - - * * + + - -
197q . .

,

e , . . . . .

MEAN e - - 6 * - -

E P!f E1 F I. f:1. I.4 tiP P .
1971 + * - - * * - -

1974 + + - - - - - -

Mens + - - * - -

D AETIS SPJ.
1971 5. 4 + 34.1 2.3 2.7 + * *
1974 1. 6 * 34.0 * ~12.1 * * *
MEAN 3.8 34. 1 6.5 +

S TFNON 11 A SP?.
1971 4.8 + 12.5 + 1. 5 + - -

1974 48.9 2.1 * * 4.4 + - -

M t: A N 23.0 l 1.7 2.7 - -

|

1



~~N O E U m' W M m mm W h m K m M M M
'

.

,

.

'I"'
TABLE 11 (CONTINUED)

.

_______._______.__________________________________________.______________________________________________
EL EPil ANT BRANCH SELLE BS VI LLE C AT HILL

, n3/ nal naf 80/ *
'

! SQ. NET. 1 SQ . R E T.* 1 5 0. sE T. 1 SQ. NET. 1
i ____________ _____ ____________ _____ ____________ _____ ____________ _____

| A RGI A SPP.
' 1973 + * 70.0 4. 7 10.4 * * *

1974 1.9 + 9.6 e 25.0 * * *
:o MEAN * 45.8- 16.2* * *

A LLOC A P1t n S PP.
1973 22.8 * 1.5 + + + - -

1974 77.6 3.4 * '* * * - -

MEAN 45.5 1.1 ' + ' - -

1973 43.5 + 7.6 + 3.8 + + e
1974 31.6 * 33.7 + 1.1 * - -

ntAN 38.5 18.0 * 2.7' ' +*

CopIr t uu: '
1973 39. 0 + + + + + - -

1974 99.6 4.3 e '4 *- - - -

MRAN 64.1 * * - -

CORT D A I 115 CO'I N IITU S i

1973 - . _ _. _ _ _ _

1974 - - -

_- 1. 2 e - -

MEAg _ _ _ , s. - 4
P SEPilt:liff's llE' tit ICKI

1973 * * 8.4 e + e e e'
1974 1.8 * ;7. 7 + 1. 5 t * *
MRAN e 8.1 6 **

STENtl.n t s SPP. * *

1973 24.5 + 55.1 3.7 18. 3 e 5.7 e
l'374 42.2 + 32.1 * ,65.1 2.9 7. 5 *
MEAN 31. 8 45.9 37.0*

6.4-

C it!M A R H A SPP. * *

1973 + + 83.0 5. 5 13.2 * * *
1974 1. 9 + 320.1 14.3 88.7 4.8 * *
MEA N 1.1 177.8 43.4 t

CilEllM AT881''i Tril E S PP. *

1973 97.9 3.9 419.7 27.9 197.1 11.9 10 7. 9 34.51974 359.2 '15.5 813.8 36.2 561.0 25.3 689.1 10.4
MEAN 206.0 577.4 342.7 340.4livnpoPStrate ;ee.

1973 + + 188.1 12.5 7.3 * * *
1974 * * 477.8 21.3 18. 3 * 5.6 *
MEAN + 304.0 11.7 2. 2

.

__ _ _ _ _ _
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TABLE 11 (CONTINUED) PAGE 3 or 6
.

..

.............-......... ...--......--. ...--.. ..........................--...--..--..-. ..-- .-----.
EL E PH A NT BRANCE S ELL ER5 WIL L E CATEILL,

NG/ MG/ AG/ EG/
SQ.usf. 5 30.ntr.- 5 s o. u tT. 5 SQ.ntT. 5

L EUCOT R ICll!& PICTIPES
1973 - - * * - - - -

} 1974 - - - - * * * *
e MEau - - * * *T IPilL k SPP. '

'1973 99.3 4. 0 43.4 2.9 8.1 2.6- -

1974 117.7 5.1 1.6 * 11. 1 *- -

nEAM 106.9 26.0 * 9.3s IMHI.t lpa s
|

1971 15.5 * ; 70.8 4. 7 76.4 4.6 40.6 13.11974 19.2 * 71.4 3.2 52.3 2.4 35.1 3.6
NEAN 87. 0 71.1 66.8 38 4*

Clit DO Her1T D A E
1973 457.4 18.3 178.8 11.9 216.3 13.1 133.0 42.91974 ,484.8 21.0 305.8 13.6- 20 5. 4 9. 3 205.9 21.0MELN 968.7 229.6 212.0 162.2P HYS A ACH T4
1973 110.8 4. 4 5.1 * 45. 6 2. 8 3.5 e
1974 13.3 * 9.5 + 48.9 2.2 6.6 *.

MEAN 70.4 6.9 46.9 4.7S PH A E R IHn .*.P P.
1973 * * 4. 3 * * *' - -

1974 * * * * 28.7 * - -

nEa u 6 2. 7 11.9 - -

ALL OfilEH1
1971 52.2 2.1 33.0 2.2 48.0 2.9 6 e.1974 80.1 3.5 45.9 2.0 107.4 4.8 - * *
nRau 63.8 38.1 11.8 *

- _---.......--.......-...--.................--..---

.
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TABLE 11 (CONTINUED)

natsa v&WA SPatui MOUuf BAHES
RG/ NG/ SG/ BG/

so. s tf. 1 so .n E T.- 1 5 0. nt f. 5 SQ. RET. 1

nuarsrA srP.
1973 60.5 3.1 47.4 + 28.7 * 24.9 *
1974 362.6 6.3 618.8 10. 1 31.0 * 38.0 *

, MEA u 181.3 275.9 29.6 30. 1
j O I T 10Cil A E T A
, 1973 106.0 5. 4 16.0 * 100.0 2. 4 87.6 2.2
| 1974 126.6 2.2 89.3 * 42.8 * 75.2 2.4
| NEAN 114.2 45.3 77.1 82.6

EBP3D DLLI. A PUNCTATA
1973 3. 8 + 41.0 * 13.5 * 38.3 e
1974 16. 6 .* 68.3 * + + 47.8 *

MRAN 8.9 51.9 8.1 42 1*

3 RCO N I.CTES LI MO3ilS
1973 50.1 2.6 - - 173.8 4.1 - -

1974 1055.7 18.3 - - 1.6 * * *
M RA N 452.4 - - 104.9 *

C A E N I :s 91*. '

1971 + + * * * * 2. 5 +
1974 + + + + + + * *
MEAN + + + 1. 9

r elcolitTuonr.:s ::P.

1973 - - * * * * 1. 5 ** 1974 - - * * 1. 5 * * *
MRAN - - * * 1.1

E P H E11: H 1*l. l. A !a P P .
1973 + + * * 82.6 * 33.0 *
1974 * * * * 264.1 7. 5 33.7 *
MRAN * * 155.2 33.3*

n AETI ; sPP. .

1971 5.0 + 15.9 * 16 . 7 + 52.7 *
1974 8.0 * 28.9 * 65.7 * 57.2 +
nRAN 6.2 21.1 48.3 54.5

S TENON E14 fiP P , *

1973 + * * * 247.7 5. 9 54.4 +
1974 - - + + 213. 1 6.1 55.9 *
MEAu + + 213.9 55.0

A liG I A S PP.
1973 4.1 + 14.2 * 5.6 + 12.3 +
1974 65.7 * 46.7 + 34.7 e 11.3 +

nEA N 28.7 27.2 17.3 11.9
....._- _................................... ........................................................

.

,

.
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TABLE 11 (CONTINUED) PAGE 5 0F 6

|

| ._ ..._.............______ ....__..__. __... ________..... .....____..._..__...._____...__ ...........
MO TE R N&va SPRING 500NT 81HMS

MG/ NG/ NG/ MG/
SQ. NET. 5 S Q. n ET.* 5 S Q. n ET. I SQ.sBT. 1

ALLOC&PNI4 SPP.
1973 - - * * * * 4.1 +1974 * * * * 2.2 6 3. 9 +

(i MEAN * *- 1.1 4.0P ERLEST4 PLACIDA
1973 - - - - 3.4 * * *1974 - - * * 21.9 * 4.1 *MEAN - - * 10.6 2. 0CORIIIDAE
1971 - - * * - - - _1914 _ . . . . . . .
MEAN - - *, = -

CORf DAllIS CORNHTUS _ ,

1973 2. 2 + 17.4 * 615.3 14.6 142.0 3.51914 7.1 * 400.4 11.4 129.6 4. 2
- -

MRAN 4.1 10.4 529.3 137.0P SEP flElit:1 HERRICKI
1973 5.5 * 35.1 * 8.6 * 30.5 +1974 36.6 e 112.6 e 11.0 * 85.3 2. 0MEAN 18.0 66.1 9.5 52.4S TE NE L N!!i SPP.
1973 75.3 3.9 233.7 6.1 12.4 e 113.2 2. 8*
1974 210.7 3.7 664.7 10.8 41.2 + 184.3 6.0NEAN 129.5 406.1 23.9 141.7CHIN Ak t: A SPP.
1971 184.0 9. 5 662.1 18.0 24.6 e 187.7 4. 61974 659.7 11.5 852.5 13.8 . 23.5 + 147.2 4.8NEAN 174.2 738.3 24.2 171. 5*

CilEUM A T'IP STCilE SPP. *

1973 779.6 40.1 688.3 18.7 683.7 16.2 1146.9 28.11914 1328.5 23.1 320.6 5.2 539.3 15.4 800.3 26.0*

MEAN 999.2 541.2 626.0 1008.2Il YDR3P STCllE SPP.
1971 406.8 20.9 1615.0 43.9 '1058.0 25.1 1646.0 40.61974 1609.3 2 E. 0 2215.1 36.0 872.4 24.9 831.2 27.0 '
N RA N 087.8 1855.0 983.8 1320.1 i

LEllCurI tell! A PirrIPES
1971 1.7 * 1. 4 e 1.8 * * *1974 18.9 * 25.4 6 4.5 * 7.4 e

,
$ HRAN 8. 6 11.0 2.9 3. 3_.. ___ . . . . . _ . . . . . . . . . . _ _ _ . . . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _____._.._._.. ____.........___. __...______

8
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . . _ -. ... .....---...

MO TE R WASA SPRIMG 500NT R&MNS
MG/ NG/ NG/ e SG/

SQ. NET. 5 5 0 1127.- 1 S Q, s t r. 5 SQ. E E T. 1

?!PGLA SPP.
1973 12. 4 + - - 31.8 e 52.0 e
1974 . - - - 30.3 * - .

atAN 7.5 - - 31.2 31.2

1973 58.3 3.0 76.6 2.1 308.8 7. 3 69.7 +
1974 19.4 e 22.0 * 175.3 5.0 237.1 7. 7
nEAN 42.8 54.0 255.4 136.7

CurBONu1IDAE
1973 131.1 6.7 194.7 5. 3 491.4 11.7 185.3 4. 6
1974 160.3 2.8 212.6 3.5 416. 5 12.4 162.7 5.3
nEA N 142.8 201.9 469.4 176.2 |*

Pit f S A Acti rA '

1973 42.5 2. 2 e + 24.6 * 8. 9 e
1974 13.4 + 2.5 * 41.9 + 2.3 e
nEAN 30.9 1.0 31.5 6. 3

S Pit & ER III:t SPP.
1973 + + 11.8 + 11.9 6 3.0 e
1974 * * 846.0 13.7 1.9 * 49.0 6
MEAN + 345.5 7.9 21.4

'
'

1973 14.9 + 10.3 + 246. 5 5.9 156.0 3.8
1974 54. 9 * 29.2 + 250.6 7.1 110.2 3.6
MEAN 30.9 17.9 248.1 137.7

t. E r.S Til A N 1 MG/3 0. M ET. OR LESS TH AN 2.01| * =
,

CAENIS '; f * P . , 1 RICOR YTil0 DES S P. , PERLESTA PLACIDA, AND LEGCOTRICMIA PICTIPES WERE D35INANT ONLY'

I:lini:I.!C A B Lt (SFR T ADLE 2.2.2.2-10).
....................................... .............. ............................ .......--.--._....
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TABLE 12 (Page 1 of 2)

SUHMA34Y TABLE OF AQUATIC *tACROINVERTEBR ATE 04157 AS '1EA:i'IS E3 FC.' Pi '40'!711L( 24 " i t"' t Y ! !! EtiT PP4'3C!!
PERKIOMEN CHEEK AND PERKIOMEN CREEK. 7tWTitLY VALUES FOR It331V!7 tat. T4xa Rd N FWT w:cMT ' " 70 7 % V I FT .

$) __

_ .lu t bae len Oct Mean
1971

Aisa inr Msv 1;in

Ea s t Oranch Perkicsen Creek

lominantl taxa

{3etig app. - Absent 9.4 9.R 4. 6 81.9 7.1 2. 2 9.0
Coenagrionidae - Absent Absent * Atseat \hsent !. 7 Absent +

J1 pnelm13 spp. 4.0 e.6 7.A R.1 1.1 1.0 tbsent 5. 7_
-

Chima[[3 spp. 28.9 gbsent + + \bsent 1. 0 Absent 4. I
-

cheumatopsyche app. 4.0 + 18.7 29.9 2.2 10.1 2.2 13.4-

tjy3ropagJe e app. 3.2 + 49.8 8.1 Ahaent g 9.6 gbsent 25.0 .
-

Chironomidae 35.6 72.9 7.3 43.1 51.7 64.7 84.4 31.6=-

75.7 87.9 94.2 '94.3 99.9 9't.2 38.8 91.1Total percent -

Total number /1000 m3 - 386 510 1921 902 699 1997 e18 921

All tasa

Total number t SE/1000 m3 - 510:107 601292 2019:199 957:232 697tj61 1912:405 471:164 1019:157
Total biomass (mg dry wt) * SE/1000 m3 - 71319 74215 3521148 19 2 t% 0 57 38 223:107 80 30 148t28
Total taxa 19 13 16 12 5 to 7 12-

Valocity (m/s) - 0.125 0.116 0.110 0.052 0.017 0.014 0.030 0.072

Perkiomen Creek .

Dor.inantt taua

Niidida e - 0 0 0 0 0 0 0 Absent
33mma ggg Q sc13 tug + Absent * * 1. 4 + + +

-

ILigg[ythodes sp. - Absent Absent 6.7 3. 4 1.9 + 1.0 3.4
D4et[3 app. Ahsent 17.5 7.0 + 33.4 18.1 3.1 6.1-

Cheumatgpaych, app. 5.3 + 13.9 4. 5 12.2 1. 6 + 6.4-

timuliidae - + 3.4 e.S * + + 2.4 1.6Chironomidae - 50.9 67.9 52.9 85.9 40.9 70. 1 79.5 73.2
H21eidae Absent Absent thsent + + + 4bsent *-

Total percent 56.4 88.4 35.3 95.8 89.7 91.8 87.0 91.7-

Total number /1000 m3 181 625 2358 10,126 1285 2807 592 2550-

gli taxa

Total number SE/1000 m3 19912539 321t60 704e20e 2765t701 105 70 t 2294 1431149% 299 5t 110 7 680t ivo 27818520
Total biomass (og dry ut) a

SE/1000 m 3 82320 69 23 69417 275t145 a82t11e 13ee45 201t61 18:19 190:32
Total taxa 20 .14 19 31 37 25 26 20 27

velocity (m/s) 0.146 0.360 0.238 J.244 0.371 0. 101 0.116 0.110 0.191
- - -

---- ._-- ... ----. ---.. --
.

8Tsza which comprived 12% of the total number in alther 1973 or 1974. *! meroias utter t.swa were lumirant
in initivi.tual months. g

83r if ting, int at levels below 25 of total.

.

%

_ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . - . _
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TABLE 12 10 w ' II (Page 2 of 2)

1974
Apr '4 t y .T u n ful 411 im '4N n

Fast tiranch Perkicmen Creek

J winants taxa

gjed s app. *a 16.6 74.9 4.7 ' . ' 16.J 20.6
*

coenagrionidae Absent Absent 1.3 * 7.1 1. 0 2.0
jteg 1 mis spp. 5. 7 2.5 1.3 10.1 * l. 0 1.7
chiggg3 spp. 2.1 + + \tment we. n t 1.J *
cheumatopsyche app. * Absent 4.4 1. 2 1.5 6. ) e
ay M Esyche app. 2.0 26.9 9.I 1. I 2. 2 7. 0 14.1
j
Chironomidae 77.7 32.6 43.1 45.u '. 7 . 7 44.1 47.2
Total percent 84.5 99.1 11.6 95.3 ' t. ? 40.3 98.8Total number /1000 ms 1077 5272 uS9 1267 3 l' uS1 2979

All taxa

Total number t SE/1000 m3 1217 189 5120t2001 5331132 1495t551 11312t 16'i7 562t91 1355t717
Total biomass (og dry wt) : SE/1000 m3 130tS5 348:187 22t5 lit t les 453+156 u2:10 220t 72Total taxa 19 20 16 17 2a 19 20Valucity (m/s) 0.116 0.090 0.150 1.037 9.0 14 0.049 0.079

Perklomen Creek

Doninant8 taxa

N2ididae 2.9 4 8. ] * * * M aent 13.1Grmmag.gs h ociatus Absent Absent 1.4 + 9.4 2.2 2.3Iricorytholes sp. Absent Atus ent + + 2.1 * *
D. title app. 1. 9 4.5 31.5 2. 2 11.2 11.5 9.0QLe,y.matopsyche app. 1.4 * 7.9 1.5 41.1 9.4 10.3Simul [Idae 20.O e 10.9 1. 0 1.I 2.I 2.5Chironomidae 56.7 43.6 31.9 78.4 11.1 50.5 48.7timleidao Absent + + 10.4 + absent 3.3Total gercent 82.9 97.9 95.0 94.5 85.9 75.0 89.4Total number /1000 4 610 9511 1047 10860 6112 2 784 Slot

I
til taxa

Total namber t SE/l000 m3 736197 9715t807 1212tI69 11f 92 4155 71ui+ 2 I t! 1712:1016 5706t976Total biomass (mg dry wt)
SE/1000 m3 43t15 251t46 U(+29 f.29 t 24 4 e41*171 152:50 275:567otal taxa 30 23 21 47 41 15 14Velocit y (m/s) 0.322

, 0.138 0.247 1.131 1.187 1.173 0.191
- - - - - - - -

---..-....._..... ...........___......--_.

- _ _ _ - - - - . .- _- _
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TABLE 13

DIEL PERIO -[ CITY OF AQUATIC DPIFT ON EAST EPWCH PEPKIO.E!1 C9%X 4:30 Pr:4ggoggy cpEF.V
EXPRESSED AS PERCENT OF THE 24-H TCTAL, ALL DBIFT ST8IDIE!i Co tPitidD. FC9 EX W PLE, 'li iH E.i f

(19.11) NINERIC DRIFT DENSITIES ON PERKIOMEN CPEEX 4ENEh4II.Y CCCf1FP E3 NGH 2201 :1.
.

~

1000 1200 1400 1600 1800 2000 2200 2400 0200 Ge00 0600 Jano

:huters
East Branch 2.8 2. 7 5.3 4.8 3.7 5.0 23.7 14.1 23.7 9. 3 2.5 2.5
Perkiomen 3.6 3.0 3.9 4.7 4.4 6.5 19.1 15.4 17.3 le. 3 s.0 2.6

31omass
East Branch 2.3 2.0 3. 0 4.3 3.0 4.3 32.2 15.1 23.1 8. 0 2. 3 1. 7
Perkiomen 1.2 1.1 2.8 3.1 4.1 7. 2 21.2 21.1 17. 1 14. 7 1.1 1.1

Tara
East Branch 8.0 7.2 7.4 7.7 8.0 8.0 12.3 *12.1 12.3 8. 3 5.a s.2
Perktomen 5.0 5. 4 6.8 8.4 8.0 9. 9 10.9 12.2 10.9 10. 6 7. 0 5.0

,
__

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 14 (Page I of 2-)

FISHE5 COLLD:TED IN PESKIONEN CREEE BY ALL GEAkS DURING THE PEkIOD JflNE 1970
THROUGH DECEMBER 19M. Nor4ENCLATURE 15 FROM EAILEY (1960).

He14tive
common Name Scientific Harn9 Abundanca

Preshwater gel family Anquillidae

American eel Anquilla rostrata (Lesueur) Rars

Trout family salmonidae

Brook trout Salvelinus tontinalis (Mitchell) Eare

gikg family Esocidae

Redfin pickerel Kgo,3 americanus americanus Gmelin Uncommon
Muskellunge Egog masquinonqv Mitchill Unco:amon

*
Minnow family cyprinidae

i
Goldfish carassius auratus (Linnaeus) common

a

g carp cvprinus carpio Linnaeus Common
Carp u Goldfish hybrid Uncommon*

f) cutlipe minnow Ewoolossun maxillinqua (Lesueur) common
i Golden shiner Notemiconus crvsoleucas (Mitch111) Uncommon

g comely shiner Not rop: e amoenus (Abbott) Abundant
Satintin shiner Not rop e analostanus (Girard) Abundant

0 Bridle shiner Notrop..e bitrenatus (Cope) Rare

.o common shiner Notrop .s cornutus (Mitch111) common
spotta11 shiner teotrop .s hudsonius (clinton) Abundant
swallowtail shiner Notrop.,s proene (copen common'

spottin shiner Not rop:.o spilopterus (cope) Abundant
o

aluntnose minnow P mecha'.se notatus (Rafinesque), common

2 Fathead minnow ;> venhaies promelas patinesque Rars

81acknose dace Blv n chthys atratulus (Hermann) com non
] *

longnose dace pr.n.mthve cataractae (Valenciennes) common
us atromacu atus (Mitchill) Uncommoncreek chub semot .

.us corporal ,e (Mitchill) commonFa11 fish 5emot ;,

,

sucser faming catostomidae

White sucker * Catostomus commarsoni (Lace ped e) Abunlant

creek chubsucker Frimyson oblonque (Mitchill) Uncommon

.

I
1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 14 (Continued) (Page 2 of 2)

belative

common Name Scientific Name miniarce

Freshwater catfish family Ictaturidae

White catfish Ictalurus Eglit (Linnaeus) pars

Yellow bullhead rets'.urus nate'.is (Lesueur) Common

Brown bullhead :: cts',urus nebu osus (Lesueur) Uncommon

channel catfish ''et a'.urus punctatus (Rafinesque) para

Margined madtos poturus insionis (Richardson) Imcommon

Killifish fistlv cyrinodontidas

Banded killifish Fundulus diaphanus (Lesueur) Common

Nummichog Fundulus heteroclitus (Linnaeus) Rares

sunfish family Centrarchidae

sock base Amblop11tes rupestris (E4finesque) coxson
Redbreast sunfish Lepos;.s auritus (Linnaeus) Abundant
Green sunfish Lepoo .e cyanellus safinesque common

g Pumpkinseed Jggs 3 albbosus (Linnaeus) common .

Bluegill 13g933 macrochirus Rafinesque common

sunfish hybrid Is room .e hybrid Uncammon

smallmouth base M cropterus dolomieu1 Lacapede common

Largemouth bass M,.cropterus salmoides (Lacerede) tincommon
g White crapple romou;.s annularis Rafinesque pare

Black crappie Pomou .s nigromaculstus (Lesueur) bars

Perch fami1Y Percidae

Tesse11ated darter rtheostoma olmstedi Storer common

shield darter
' Percina esitata (Stauf fer) Uncommon

8Possible bait release

0

0

e

=
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TABLE 15

MEAN D E!4 S I T Y AND REL&TIVE ADUND&NCE OF DBIFTING LABV AL
FISil COI.LECf ED FROM PERK 10R EN CR E EK AT P14390, NAl-ADG3ST

IN 1971, 1974, AND 1975.
.

....___ ... ..............__..................... .__._____..

1973 1974 1975
N0. / M O. / N O. /

TAI 4 CII. M ET. 1 CD .R ET. 1 C U. M E T. 5
............_..... __..... ..._ .- ._ . _ ....... ....

MI NNOWs 0.311029 16. 0 0.06707 12.4 0.09465 34.5
C a te r 0.11250 50.5 0.41283 79.9 0.12685 46.3

* bit! T E S'ic h E P 0.019'16 5. 4 0.00775 1. 4 0.01815 6.6
r s:r. Low niit t.IIE A R 0.00185 0. 8 0.00223 0.4 0.00108 0. 4
H A NIWn k il LI rInil - - 0.00012 0.0 - -

f.1 P0110 Castif t nit 0.0192) 4.1 0.01007 5. 6 0.02096 7.6
7 r!.SE !.I A T i n p A I.T Ett 0.00461 2.1 0.00047 0.1 0.00972 3.5
'i lt T FL p i A !! T t.tl 0.00231 1.0 0.00117 0. 2 0.00281 1. 0
-...... ..._._................... _....... ............_.........

|
T OT A I. 0.22205 0.54171 0.27424

i ..._...._.........__............___... ................__ .....

TABLE 16

r ear r.L C Arril A fin R EL ATIV E AntfM DANCE OF L A RV4 L FISif ,

! t li t s e rt:Is li f I'll Al' NET risu1 *t:likIHM rN CBFEE !;flo k El.I N R*
'

I'l 4 3'J0 , fl& f. Atji;UST I N 1975. I ,

.... ..... ... ............__. ..._.

TOT &L 1
FAI4 CATCil CATCil

...._........ . .. ..... .___.
I

.

M a niluWS 1270 83.0
l

C 4 l't* 16 1. 2
W 118 f F Sif CK EH 116 7.6
f.I'I'l't !S Sil!!P15|| 94 6.1.

7 i S ; rl.l. A r RD D A P f Ett 29 1. 9
!. it 1. l.D 15 git l'i.it 1 4. 2

*
. . . . . . ..........-............

1 '. T 4 1* 30

t

.
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TABLE 17

DAILY ME AN D EN S ITI (W0./C D. 5 ET. ) OF DRIFftuG LAEfAL FISH
COLLECrED F ROM PEBEIONEW CBEEK AT P14390, N&t-AU30ST, 1974 A N D 19 75.

, ____ .... ........................___............... .. __....._...............__........_ ...._..................____.___ ....
1974

FAXA 00 M AY 151Af 20NAT 30M&T 05Juu 11Juu 27JUN 02JUL 08JUL 16 JUL 24JUL 29J U L 054uG 1] AuG 22&uG 27&uc.. ___............ ____. __. . ._... .. .. ...._ ..... __... ..... ___.. ..... ..... ..... ..... ..___ ..__ ____.

f1INNows 0.001 0.001 0.557 0.012 0.039 0.060 0.029 0.027 0.142 0.059 0.089 0.037 0.094 0.042 0.037 0.020CANP 0.001 - 7.104 0.659 0.011 0.127 - - 0.003 0.006 0.006 0.003 0.057 - - -
dHITE :;ilet rp 0. 021 0.042 - 0.003 - - - - - - - - - - - -
v re.g o u millilEAD - - - - - - 0.003 0.038 0.006 - - - - - .

-

roca pa is - - - 0.006 0.006 0.007 - - 0.005 - - - - - - -

I r vo:s t :, finnrl :;tt - - 0.002 0.002 0.022 0.300 0.025 - 0.025 0. 019 0.039 0.818 0.035 - - -

rt . ;rt 14 r ru D Al.r EH 0.002 0. 00 2 0.002 - - - - - - - - - - - - -

'I ll i l' t. D D4 h t t:lt 0.00J 0.002 0.002 0.002 - - - - - - - - - - - -

..._......_......_ ......__... . _______.......____..__________.....___..... ______............._ ...______________..._ ..._......

TABLE 17 (CON 'fl
i

1975

TAtt 17t 4V 27M4V 17JIIM 01JUL 29JUL 1210G 264tlG
,

. . . . . . . ......... _.... ..... ..... ..... ..... ..... ..... ,

n IN:fou 3 0. 0 02 0.055 0.006 0.036 0.069 0. 0 16 0.003
C A F I' 0. 316 - 0.000 0.001 - --

Ult!Tc :; tick En 0.1 % 0.011 - - - - -

YCllOW lbi l.Lli f' A D - - 0.000 0.003 - - -

P OCK H A:;'s - - - 0.011 - - -

I.F v0MI:; :;n NFl!sti - 0.004 0.000 0.078 0.016 0.001 -

f t:;:it:I.I. A r t p u n p rell 0.021 0.010 0.002 - - - -

S Ill t:1.0 D A t.f r R 0 . 0 11 0.00 1 - - -

_ = -................ ...._......... __..._..__......... _ ._ - .

_ _ _ _ , _ , , __ _ _ _ _ _ _ - - - _ _ - - - - - - - - - - - - - -
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.TABl.E 20
esGE 1 or 2

ANNHAL A MD SPATI A L Vast ATION IN HE45 CATC8 PER UNIT EFFORT (C/ FI , A N D BEL &TIVE & BUND &WCE
OF F T3 t|E3 COLL ECTED EY S EINit FSOft Titt PEREIONEM CBEEE IN 1975 ano 1976,

e

1975 1976 1975 1976 1975 1976 1975 197s.P19775 Pl9775 P16500 P16500 P14455 P14455 Ple 120 P14120s er:C V ES C/F % C/F 5 C/F 1 C/r 1 C/F 1 C 1 C/r 1 C/r...... ..... ...... ..... ...... ..... . .... --.. _-.... .. .. ../F..................
.... ..... --..- ..... ......A ttrf iC A1 Pl? L - - 0.10 0.1 - - - - - - - - - -C ilf t. I P:s i lN rau w - - 1. 23 0. 8 0.09 0.1 0.88 0.5 - - - - - - -Gol.pr!s ! lil!ita - - 0. 18 0.1 0.08 0.1 1.60 0.3 - - 0.11

- - - -

C onrl.1 'iti t tiril 25.70 25.2 3. 59 2. 2 2.90 4.1 2.67 1. 7 1.92 1.4 20.49 4.0 3 .f> 4 2.5 5. s 's!i ATI N r l'd :.lil H E D 1.06 1. 0 2.96 1.8 7.44 10.5 18.68 11.6 0.65 0. 5 1.89 0.4 1.16 2.6 7. 9 S:sm9 s!4 .li l tf r a 1.97 1.9 4.00 2. 4 0.61 0.9 3.13 1.9 1.62 1.2 0.60 0.1 0 .31, 0.6 0. f. I;lnirr A ll. 'illl H rh 2.27 2. 2 26.68 16.3 0.48 0.7 44.94 27.8 3.39 2. 5 80.60 15.7 2.09 1.5 27.H1'; W Al l.n u ti ll 'in t 'I E R 9.48 9.3 4. n6 2. 5 1.68 2. 4 4.53 2.8 1.82 1.4 6.74 1. 3 S4.24 37.7 1. 99 Poi r i n *.'il t F u 56.60 55. 4 71.18 43.4 53,12 74.8 66.35 41.1 115.33 85.7 360.72 70.4 71.09 49.4 22 2. ~18:li t ute r t..ro n: : sin niu D.10 0. 3 0, 10 0.1 0.47 0.7 0.56 0.3 1.03 0,8 8.60 1. 7 0.36 0.2 0. I Jbl AN h1 ;r Df.Cl - - 0.43 0.3 0.30 0.4 1.06 0.7 - - - - - - O. 2 (.l iin ; *;w:' b 4r t: 0.09 0. 9 5.23 1. 2 0.10 0.1 0.65 0.4 - - - - - - -
IPain t irin - - 0. 39 0. 2 - - 0. 30 0.2 - - - - - - -' F A l i F I :.li 1.79 1. 8 0.26 0.2 0.20 0.3 0.48 0.3 - - - - 0.14 0.1 -t3 ni t s: : uva tn - - 26.88 16.4 0.30 0.4 7.92 4.9 - - 1.60 0. 3 0.14 0.1 4. %.Y t t.l.trJ null.Hrau - - 0. 10 0.1 - - 0.09 0.1 - - - - - -h in et les l 1 17 A h - - 0. 0tl 0.1 - - - - - - - - - -1 Ain. s u l a tA o r HI - - - - - - 0 . 0 18 , 0. 0 - - - - -

16 A htd 18 t i | 1 I r i *. l 0 . .' 7 0.1 0. 51 0. 3 0.39 0. 6 1.59 1. 0 0.34 0.1 0. ilo 0. I, O. ',o
- * -le as:x il A ; ; 0.12 0.1 0. 26 0. 2 0.20 0.3 0.09 0.1 0.40 0.1 0.50 0.4 -
- -

P rphte t: A'; r 4tHI F l';il - - 0. 81 0.5 2.05 2.9 1.72 1.1 3.22 2.4 9.77 1. 9 2.7J 1.9 2. I l11t f r N : H il F I Sil 0.09 0.1 - - - - 0.20 0.1 0.81 0.6 4.80 0.9 - - 0. tP u!!PF l H';EE D - - - - - - - - 2.05 1.5 6.17 1. 2 0.45 0.3 0.49p l is h;I l l. 0.12 * 0.1 0.09 0.1 0.29 0.4
'

- 2.30 1.7 2.97 0.6 1.72 1. 2 -
-

1.r Poil t; li v nhi n - - - - - - - - - - - - - - -S tial l.1tHillt 0 4 95 0.12 0.1 4.52 2. 8 0.29 0.4 4.92 3. 0 0.14 0.1 3.60 0.7 1.24 0.9 7.271. Al s;F M ou i ll D A ';'i 0.09 0.1 0.61 0.4 - - - - - - - - - - 0. 1011t t ri: t u t PP i tt - - - - - - - - - - - - - - -r e ;'.1:1.I A T F D D Alt rER 1.07 1. 0 9.52 5. 8 - - 0.33 0.2 0.22 0.2 1.20 0.2 0.14 0.1 0.59?;ill rl o D A hrril 4.12 0.1 0. 17 0.1 - - 0.25 0.2 - - 0.20 0.0 - - -. . . . . - . . . . . . .

. . . . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . . - . . . - - - . . . . . . . . . . . . . . - - - - . - - . . . . - - . - - - . . . . . . . . . . . .

,

1
1
I
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PAGE 2 or 2
TABLE 20 (courruue0)

. . _ _ _ . . . . . . . . . _ _ _ _ _ _ _ . _ _ . . . _ _ _ . . . _ _ _ . . . _ _ . . . . . _ _ . . _ _ _ _ _ _ _ _ _ _ . . . . . . _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ . .___________________ __ ..

ConBINED
1975 1976 1975 1976 1975 1976 YEABS

e P14130 P14130 PI3580 P13580 NEAu stas nEAu
S P EC I E S 5 C/r 1 c/r 1 C/F 5 C/F 1 C/r 1 C/F 1 c/r 1 ..__..__....___.._. ..... ...... ____. __.... ..... ..... ...__ ...... ..___ ____._ _____ ._.... ..... ......__ .....
A n th tC AN EEL - - - - - - - - - - - 0.02 0.0 0.01 u.o"IITII PS MI NNOW - 0.21 0. 3 - - 0.22 0. 2 0.63 0.2 0.09 0.1 0.46 0.2 0.20 0.1lothEN *;II T N M R 0.0 - - 0.34 0.1 0.40 0.3 0.39 0.1 0.08 0.1 0.42 0.2 0.25 0.1c on s.l. T unINEN 1.9 0.57 0. 7 6.23 2. 3 2. 16 1. 7 3.23 1.0 6.25 5.7 6.73 2.4 6.49 J.6SATIHFIN niffNrp 2 . 11 11.22 11.4 13.98 5. 2 9.58 7.6 1. 56 2.4 5.73 5.2 8.94 J.2 7. 31 3,9
Coddat 7 ti l N T.lt 0.2 5.01 6. 0 2.63 1.0 8.05 6.4 2.71 0. 9e 3.08 2.8 2. 31 0.0 2.69 1.iu l oTT A l l. f.II Iil l.H 9.0 4.11 4.9 24.98 9.3 5.17 4.1 24.50 7.8 2.92 2.7 37.60 11.4 20. 26 10.4
S W A l l ot F % ) l. 'illl u R R 0.5 0. 54 0. 6 1.92 0.7 2.11 1.7 1.99 0.6 11. 13 10.2 3.37 1.2 7.25 1. Js poi ri u ?.ui n sil 7n.7 59.30 70.6 197.47 73,7 91.62 73.0 212.41 67.6 73.93 67.7 185.76 64,. 3 I29.H4 66.inlunTr;o p: nthnou 0.0 - - 0.47 0. 2 1.29 1.0 9.31 3.0 0.57 0.5 3.11 1.1 1.e4 0.1blarrue'.r uACE 0.1 - - 4.66 1.7 0.53 0.4 1. 99 0.6 0.14 0.1 1.42 0.5 0.78 0.4
f.on:n n." unce - - - 1.36 0.5 - - 0. 23 0.1 0.17 0.2 1. 26 0.5 0.72 0..
r i r-v. rila n - - - - - - - 0. 37 0.1 0.18 0.1 0.09 0. s,
1 All t i mi - 0.48 0. 6 0.34 0.1 0.22 0.2 0.34 0.1 0.49_ 0.4_ 0.24 0.1 0.36 0.d H I Tr nur t.1:1 1.0 0.11 0.1 10.68 4.0 -

. 21.80 6.9 0.09 0.1 12.47 4.4 6.28 3.>V I'l l o9 Ill t.I li r. Als - - - - - - - 2.23 0. 7 - 0.41 0.1 0.21 0. e* H Puan siu 1.tir A n - - - - - - - - - 0.01 0.0 0.01 0.o
_

_ _n A l. ;I N F h f; A D f 01 . - - 0.11 0.0 - - - -

u nu pi.D h i l.l l P l !.'l 0.2 0.97 1. 2 1.08 0.4 1.21 1.0 2.89 0.9_ 0.61 0.6_
0.01 0.0 0.02 0.8
1.17 0.4 0.89 U . ',

peu F H A%:i - - - - - 0.09 0.1 0.08 0.0 0.15 0.1 0.13 0.0 0.14 0. ir i on ne r .r niini l oft 0. .I 0.45 0. 5 0.45 0.2 1.27 1.0 4.39 1.4 1.58 1. 4 3.14 1.1 2. l t. 1. *
#;t l i si .181 1 n11 0.1 - - - - 0.47 0.4 J. 45 1. 8 0.22 0.2 1.40 0.5 0.01 O_
l'intil i t.';'TD 0.2 -* - - - 0.22 0. 2 4.39 1.4 0.43 0.4 1.77 0.6 1. 10 0..
ni nl i;Il l. - - - - - - - 0.92 0.3 0.70 0.6 0.63 0.2 0.66 0.sI. f ron l:. lin n!t T D - 0.10 0.1 - - 0.18 0.1 - 0.04 0.0

.

1.5_
0.02 0.0_

Sn%I.IioirH D A ;S 2.6 0.42 0. 5 0.57 0.2 0.43 0.3 1.58 0.5 0.43 0.4 3.75 2.09 1. 1*1.Alltet so'itil li%GS 0.1 - - - - - - 0.16 0.1 0.02, 0.0 0. 18 0.1 0.10 0.1
u n t rr < p a l l'l e - - - - - - - 0.08 0. 0 -

T r:.nel.I t l lt DArrtn 0.2 0. 13 0. 4 0.73 0.3 0.39 0.3 6.25 2.0 0.36 0.3_
0.01 0.0 0.01 0.o
3.11 1.1 1.75 0.9

e. l!I s t o on it a tit - 0.09 0.1 - - - - 0.42 0.1 0.04 0.0 0. 17 0.1 0.10 0.1
............_............. ... .....____.... ._____.___.........._____..._____.__......_________.._.....___......._..______......_.
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TABLE 21

ANNtIAI VARIATION AND FREQUENCf OF OCCURRENCE (FO) IN AGE O
SilNFI'ill SI'FCIri COMPOSITION COLLECTED B r ELECT 30FISil!N3 IN

P ER K 10M f;M CREEK (&LL SITES COMBINED) IN 197 5 R N D 1976.
..

.......................... ........... ........_.. _.................
1975 1976 GRAND
TOTAL 5 F0 TOTAL 1 F0 TOT AL 1

S I'ec i ES C A T CII FOTAL (1) C& TCil TOTAL (1) C& TCil TOT A L
.............. ... ..... ..... ..... ..... ..... ..... ..... .....
l'OCN II A i'; 4 3. 5 25.0 14 4, 9 50.0 18 4.5p t:Intiff t? A:i r fiHit r l ?;!! fig 56.6 100.0 197 69.6 10 0. 0 261 65.9
s i<rr u :;ilu r t ;il 41 36. 3 83.3 36 12.7 58.3 77 19.4*

t titti M i n :rt o - - - 34 12.0 50.0 34 8.6
s n A l.I.m t Ul r lt llafi:1 4 3. 5 25.0 2 0.7 8.3 6 1.5
T err A I, 113 283 396
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . - ..........................
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i TABLE 22 PAGE 10F 2
|

MONTiiLY V ARI ATION IN R EAN CATCil P EB UNIT EFFORT OF FISifES COLLECTED BI SEIllE F80s
PERKIO5EN CREEN (ALL SITES COMBINEDI IN 1975 Ago 1976.

.......... ........... ...............______..... -......_.............'..__._........................ ., . - - - . . . . . . . . . . . . . .

FEB MAS APR 5&T JUN JUL
SPECIES 1975 1976 1975 1976 1975 1976 1975 1976 1975 1976 1975 1976

.___........._.. _ ____... ....... - _-_. _..___ ___ _ ....__. ....... ....... ____... _.._ ....... ____...

A nEttIC A N FEL - - - - - - - - - - - 0.19
CUTl 1P5 MINNOW 0.20 - 0.41 1.04 0.16 2.11- - - - - -

1 rit o r N iP I H P it 0.21 - 0. 15 - 0.20 0. 14 2.57 0.20 - 0.17 0.67-

rens t.Y ';n i te rrt 30. 4 ts 1.07 0.35 1.67 17.03 2.21 7.05 4.39 1.51 0.14 2.01 4.24
'i A T i t! F I N ! H I N l:lt 1.29 0.81 3.64 0.47 2.39 11. 34 2.82 11.42 2.05 2.77 4. 3d 4.96* :*nnMon :;n t ura 1.41 - 0.17 - 8.26 - 2.92 - 5.75 7.31 9.50 8.40
s Parr r& II. Sill N I:ta 0.75 0.24 3.08 - 4.45 - 5.58 0.21 7.61 225.33 5 . 7 11 47.31
'' W A l l.H W TA ll SilI N Ell 2.19 0.36 0.28 0.13 2.02 0.42 67.54 3.46 0.57 3.64 - 0.46
,

*: t sii r t il ':lli n F H 52. 22 2.65 18.24 2.20 99.75 14.20 131.20 71.04 52.80 64. 86 1 7. 0 t 59.24
h l. IIN T r4 0'i t: M I N Nil'J 0.61 - 0.99 - 1.55 0.14 0.87 0.28 - 0.56 - 2.00
nI per r:u:r n Act: - - - - 0.56 3. 10 1.98 0.81 3.09 0.17 2. as 1-

I. wictw;E :Act: - - - - 0.33 0.15 1.07 0.30 0.22 8.45 - 1.46
rit i t e rivilt - . . - - - . - - 0.15 - 1. 12
r Al l rl :.Il 0. 25 0.26 0.33 - 1.54 - 1.09 - 1.04 1.02 0.65 0.631 16 t ri. Sih* Kl.P - - - - - - 0.56 83.81 0.45 40.69 - 6.08' V I I.l W4 iUll t.H E A D - - - - - - - - - - - 3.54Hlosw u b'll lllr A n - - - - - - - - - - . .

n A e r:ll. i.D tt Ap ron - - - - . . - . . . - -

H A npro E l l i.t r i';is 0. 11 0.45 1.64 0.41 2.92 0.21 0.61 0.60 1.20 - 1.51-

to . r w. - - - - - - 0.41 0.14 0.24 0.15 d.19 -

..e.i.i.. . is n e i is . . 11 . 4 81 1. Il 1. f. I 0.Sb l.11 1. r. 4. I's ti .10
s.6 l e a s.a r l .Il H. fi * - - - - 0.56 - 0.20 0.28 0.24 1. u 0
Pliner i n .rs n - - - 0. 28 0.28 - 0.20 0.14 2.29 0.47 0.37 1.040 t u r : I e. - - - - - 0.28 - - 2.02 1. 3 tt 2.29-

t.resn ts Hyupen - - - - - - 0.20 - - - - -

s n4 I I.rt tiu r al H A';;. - - 0.24 - - - 0.02 - 0.65 30.47 0.37 6.02L Aih;i:'imlF H ti4 S'. 0. 25 - - - - - - 0.14 - - - 1.67e it t ri: rn t re i r. - - - - - - - - - . . -

Y r *.S' s t i n ' h n r.t r ru 0.21 - 0.92 0.33 0.57 0.59- 0. 20 - 0.79 14.91 - 8.76
t; Hi t i n n% H il n - - - - - 0.13 - 0.33 0.22 0.06 - 0.35
-_.................................. __...... _.... ...................___......... __.............. ____... _... ....._____.

8
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TABLE 22 (CO u * T)

..........................--. ......-............ _....._....._..................... = ......_ ........
AUi SEP OCT NOV DEC

. 1975 1976 1975 1976 1975 1976 1975 1976 1975 1976
_...... ..._.._ ....... ....... ...._.. ....... ....... ......_ ....... .......

A Melt f C A N EFL - - - - - - - - - -

CIITIIPS nlNNOW 0. 19 1.04 - 0.67 - 0.17 - - - -

Gul.D E N |illl N t tt - 0.42 0. 15 - 0. 21 - 0.42 - -
-

C OMrL T Sil!Nf H 2.00 9.10 4.49 16.54 2.28 18.69 0.89 12.70 2.68 2.12
S ATitlFirl :;11111:9 f 26 11.59 9.85 10.26 5.93 15.05 8.60 16.37 14.31 11.81C ON wN SHINEN 1.80 1.42 0 . 18 ] 2.59 0.61 0.50 - 0.85 - 1.91s i ur r A ll. '.Ill N r h I. I l 24.69 1.00 49.40 1.52 30.17 0.19 14.24 0.17 15.76* ; W A t f.u u F A 11. filll u t:lt 7. 79 1. 12 3.44 9.93 0.97 10.34 1.92 3.59 17.78 0.a8
'

:;l ot r l u :.ni n elt fi6. 71 187.98 181.62 426.96 60.60 631.47 59.56 502.87 66.17 48.92lit.un rnw;e nl N'30W 0. 20 0.50 0.64 7.11 - 7.92 0.10 14.45 1.06 0.17lil aim N erie DACE - 2.76 - 0.87 - 0. 42 0.76- - -

1. sin : n H:;R DACE - 0.19 - 0.58 - 1.51 0. 19 0.46 - -

Cli ti K s iluti O. 19 - 0. 15 - - - 0.14
-

- -

r A l.1 P I i'l 0.17 - - 0. 19 - 0.51 - - - -

W ni re :;ue rrn - 2.51 - 0.30 0. 76 - 0. 14 - -
-

Y tl.I OJ lilli t.llE A D - 0.72 - 0. 19 - - - - - -

n r ou u leil.a.ll r 4 p - - - - - - - 0.15 - -8
1 AI.i;ln En ' Aliron - - - 0. 21 - 0.14 - - - -

II A NiiED K i t.l.[ F l!.li 0.12 1.76 0.49 1.62 0.21 1. 49 2.24 0.17 1.19-

p er K D A i'i - 0.50 0.58 - 0.19 0. 33 0.33 - --

I I: lina E A'; r S U'I P I';il ?.11 13.46 6.72 6.57 0.42 2. 64 1.76 - - -

u 8.i 1 a a ni 1 ;il n. I(. 9. '. it 0.50 1.16 0.56 ' l.51~, 0.A1- - -

l'insta.th .s i.p u.181 1.48 0. 85 4.76 - 8. 30 0.67 2.88 0 . 2 18 -

lilliriel l t. 0.52 1433 1.42 - 0.83 2.89 1.00 0.28 --

1.1:0011 :n Il y lif:I n 0. 19 - - - - - - - - -

Sn4flMouTH DA:is 1.58 2.96 0.38 0.97 0.21 0. 15 0.39 - - -

1. A l";E M OH r il D A's:; - - - - - 0.15 - - - -

ts u l r t: ut A re t t: -
*

- - - - 0. 15 - - - -

,

T E :".P I.14 T l h D 41 s* cit 0. 15 1.85 - 2.80 2.0) 0.71 1.57 0.19 1.12-

quirl.9 ia l rEn - - - 0.19 - - - - 0. 17 -
. . . . . .

.................. ................._____ .. ..............._....................._ .___......._..___
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TABLE 23 .

TOTAL CATCH 11D PE11TIVE ABU4D ANCE OF FISHES Cnt.' ECTED 37 S LE CT90 F ISff l 11
'B01 PfPFIORPN CPEFF TW 1974, 1975, 113 1976.

1914 1975 1976
P14190 P14160 P14020 Pt4160 m20000 ?14190 P14140 914020 T OT al TotatI 18 '

. . . . . . . .'C T '.S
N0. 40. t 40 t 40 4 40, t 30 1 40. * go 5 30, 1

... ..... ...... ..... ...... ..... ...... ..... ...... ..... ...... ..... ...... ..... ...... ..... ... .. ..... ..... .....
les*? CAM tti 7 0.1 2 0. 3 1 0.1 4 0.4 7 0. 6 9 0.4 5 0.1 2 0.3 17 0.41998PLtisGE - + - * 1 0.1 - * 2 0. 2 - + - * - + 3 0.0iniDFISN 11 0. 6 - * - * - + 4 0.4 17 0.7 - * - + 34 0. 4rapa 137 6. 2 18 2.4 42 6.1 11 1.1 105 9.2 104 4.4 11 1.7 14 5.4 464 4.910LntN SRIMEP - + - * 1 0.1* - - * - + - + - + 3 0.0entfrYS1 1 + - * - * 7 0. 7 - + - + - + - + 8 0.11IENOW Mf8BT4 6 0. 3 - * 4 0.6 2 0. 2 1 0.3 + + - + 15 0.2- -

44tte SnCNes 241 10.8 50 6.6 59 8.5 101 10.0 272 23.9 215 9.1 12 3 16.4 99 15.9 1160 12.1WHIT' CATPISS - + * - * * 1 0.1- - + - * - * 1 0.0-

Y FLf 05 SQLLHEAD 69 3.1 17 2. 2 9 1.1 10 3. 0 13 2. 9 41 1.9 11 1.5 4 0.6 2 15 2. 2iPOU4 P1LLMEAD 14 1.5 2 0. 3 5 0.7
'-
1 0.1 6 0.5 19 0.8 1 0.1 1 0.2 69 0.7CHAN4EL C&TFISE - * - * - * + 1 0.1 1 + - + - + 2 0.0117c.f uro 140701 5 0. 2 2 0. 3 * 1 0.1 1 0.1 6 0.1 - * - + 15 0.2

-

c cCF BAS 1 86 4. 0 36 *4.8 26 3.8 65 6. 5 67 5. 9 99 4.? 11 4.4 29 4.6 441 4.69 tDBPERST SUEFISN 991 44.7 507 67.1 333 48.1 510 50.7 401 15.9 1172 49.6 459 60.9 275 41.9 4656 48.71Ptrm SusFISM 127 5.7 19 2. 5 48 6.9 30 1. 0 16 1. 2 116 4.9 22 2. 9 27 4.1 425 4.4PnRPriaSEEn 130 5. 9 13 1. 7 37 5.3 59 5.9 41 3. 8 164 6.9 12 1.6 47 7.5 505 5.1810EGitt 89 4.0 8 1.1 12 1. 7 91 9.0 15 3.1 49 2.1 3 0.4 26 4.2 113 3. 3LTP09f3 NTSpTD 24 1.1 2 0.3 3 0.4 1 0.1 7 0.6 21 1.0 9 1.2 1 0.5 14 0.8S MatL501TE B ASS 254 11.4 19 10.4 108 15.6 67 9. 6 93 7. 9 324 13.7 62 A.2 19 12.5 1082 11.3LAPGE100TM 8435 5 0. 2 1 0.1 5 0.7 1 0.1 4 0. 7 2 0.1 - + 1 0.2 23 0.2CHI?F CR A PPIE - + - * - * - + 4 0.4 - * - * - + 4 0.0Bf4CK CRAPPIE - + - * - * - + 5 0.4 - + - * - + 5 0.1
2222 156 693 1006 1139 2361 752 626 9......................._ ........... .............. .................................................~... ...........556..

* = LESS TM&B 0.15

e

*
e

___ ____ _ _ _ _ _ _ _ _ _ _ . -
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TABLE 24

CRITEh1A FCk DEIEkilNAIION OF 1r4PokrANr FISHES 3F PERKIOMEta CREEK.

~ ~

_ 1NN TO Pl. ANTI M PORT P *3CE (,

DIR ECL IIIDIR ECT
susceptible susceptible Altered

to to Altered Altered Competitive
a'.mman 'Jame C.xamercial hecreational Ecological Abundant Impingement Entrainment Habitat Food Supply Relationships

-

n:matican shads X X X X X
Muakellungea X X X X
CJrp3,3,* X X X X X

I Co.ncl f s h iner * X X X X X
Jpottill ahiner ,*,s X X X Xa

Jgx)t t in shiner , e, a g g g ga

White suckera,a,e,s,s g g x x x g, g
F e lbreas t sun f ish a,3, e , s, *,8 X X X X X X X
:im11 mouth bazaa,s,*,' E X X X X X
Shield latter ,e,s X X X X X

a

*Imgortance dependent on results of Pennsylvania Fish Commission program to provide fishafays at dans
downriver of 143.

8Speciva sampled by large f ish population estimate program.
8 species sampled by larval fish drift program.
* Species sampled t,y larval iish trap net program.
sSpecies u.ampled by seine prograsa.
sSgecies sampled by age and Jrowth prog ram.
' Species aampled by small fi sh population estimate program.

O
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TABLE 25

AtM?AL U:D SPATIAL VARIATION III RECbPt.AST SUNFISH POPULATICMI EST'P ATES AT FCUR SITES ON PERFICMt21 CREEK IN 1975 3 0 1976.

14755 1976

I nito Pf/20 m N/20 m

P14830 53. -

P14490 75-

P14225 24-

P14210 49-

St reasumide
estimate 81 18 5

I tToo few specimens were captured in 1975 to provide
reliable estimates within site.

I
I
I

'

I
I
I

; I

|I

I
I
I
I
I
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TABLE 26

2CPULATION ESTIMATES
(N PER I!ECTAR E) A'M ES*IMAT'D 3IOMSS

COLLECTED BY ELEC"rROFISHING FROM FOUR SITES 0.1 PTPFICMEN CREEK (W PER ftECTARE) OF LAME 'ISitESIM 1974, 1975, gNa 197e..

P20000 P14190 ~~

Specles N/ha W/ha Wha W/ha~ N/ha W # ha ' N/ha W/ha

P14160
Yea r P14020

ikg) (k il (k il (kg)
Pedbreast sun fish 1974

._ -
. _ -

- - 437 20.9 1622 55.3 897 -

1975 -
-

- .

1976 415 14.5 338 18.7 1397 54.3 513 25.8

1879 46.5 - -

-

C*fP 1978 -
-

1975 110 208.0 41 90.1
- -

1976 131 160.0 67 95.0
. .

,
,

.
. -

-

White sucker - .
.

.1974 -
- 154 80.4 174 149.0 137 -

1975 - -

1976 314 175.0 139 59.1 134 90.9 258 67.6

-
- 451 110.0 -

-

Green sunfish 1974 - -

1975 81 2.12 - -
-

_

- -
.

.1976 188 0.743 16 1.21
_

.
.

Smallmouth t> sus -
- - I

_

1974 .-

1975 53 5.69 -
-

.
.

-

- -

1976 29s 2,717 84 1.29 161 12.4
-

-

- . 230 7.72

sepresents fish considered to be Dage 1
-

.
8

a Represents fish considered to be age 2.
_

_

!

i

I

_ _____________



TABLE 27

n WILA* Ict; "JiTI.v.ATES DY AliF.-GhCt1P FC,#
nisDDi MA.iT 4*:'.51 *hI Cr'LLFC*r0 T'FOM FOUR SITE 3 CN PERRICACM CPEEF IN l'874,19 7'J , AND 1976.

-

I 't en s
--

18 t e AQMrouri 1974 3915 1976 -

I N0000 1 -

II
33g-

-

I DII
- 156

-

169' -

Total - nyo-
I

P14 3'J O I 71g - 247
,

;
II 51'A| 500-

t >II 578 - 591g .ot 41 1831 - f g its

P14160 I 430 360 313I II 406 403 397i >II 177 137 in7Total 9*6 904 a57
P14020 I 214 - asI II 332 174-

DII 165 143-

Tot 41 674 384-

.

I

I
-

|

I:

I
I

,

I
: I
,
i

|
'

I
;

I
I
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TABLE 28I .

'JiTit-WEIGliT PEI.ATIONSilIPS (in W = a+b 1r L) OF 1**1't)? T* C
OCCIES COLLAR"Z3 !!Y SEINT HOM PEFNIO'4MI CPLET I?# 147% A* i 14 % .

. Arm t es Stee/yrMr i r

Comely shiner P19775 -12.57 1.23
?16500 -11.83 1. 0 %
P14455 -11.52 7 . 81 6
#14120 -11.19 2.82
P14130 -10.R4 2.78I . P1J5A0 -10.95 2.42 -

1975 -12.00 4.04
1976 -11.05 2.H5

I Spottail shiner P19775 -.11. h 3 1.04
P16500 -11.7% 0.00
?144%$ -11.82 1.nN
P14320 -12.41 1.2%I P14110 9.94 2.n 1
P13580 - 1 1. 5 A 1. 0 s

1975 -12.87 1.1 '
1976 -11.09 2.'81

Sp)tfin shiner ? t9 775 -12.01 1.1 ?
P16900 -11.91 1.11
714455 -12.1a 1.1''
P14120 -12.41 1. 28:
514130 -12.49 4. 28

i P13580 -12.10 1. 18.
i

I 1975 -12.34 1.21
1974 -12.04 -1.1 A

I-

I
I
I .

I
I

!I
.

I.

..- -

__



W W m W m M M M M M M M M M M M

TABLE 29

MEAN CALCUL4TED LENGT!!S AT ANNf1LUS FOR PE!183EA.3T SUNFISH, WlITE S'ICKF5, AN3
SM4LLMOt37H BASS COLLECTED FROM PERKICM'N CPEEK IN 1971 AND 14 h .

_-

No. of WeighteL3ein t+ngth_1m [LL,et Ann 31usSgweies Year Site Fish I II III IV V

-

Pedl>reast sunfish 1973 Streamwide 209 41 90 127 150 166

Pettbreast sunfish 1976 P20000 64 35 76 117 147 -

P14390 61 43 8R 130 156 -

Pl4160 62 37 85 122 - -

P14020 5' 39 86 125 145 -

Population Mean 19 84 124 149 -

White sucker 1976 P20000 41 113 213 291 - -

P14390 31 111 213 291 - -

P14160 43 107 206 259 - -

P14020 34 98 178 263 - -

Population Mean 107 203 277 - -

Smallmouth bass 1973 Streamwi4e 76 93 1%9 283 - -

.

O
h

e
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TABLE 30

LENG7H-WEIGHT PEMTIONSilIPS (in N * delt in Q roe
WHITE St3CRD COLLECTED DY ELECHOFIPHING AT Firte

SITE 3 OM PEPFInMEN CPEEK IM 10 %.

::Lt e a .>

P20000 -10.11 2.41
Ple1*0 -10.72 J.41

I, P14140 -11.25 3.01
P14020 -11.71 4.0 e

I
I
i

E
1
- ,

l

.

l .

L

W

r
E

,

n
L

e

[

:

,

, - . . - - _ ,- _ . _ , _ . _ . - _ _ - , . - _ . _ . _ .
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East Branch Perkiomen Creek

East Branch Perkiomen Creek is a warmwater stream which
drains 158 km3 of the Piedmont physiographic province in
southeastern Pennsylvania. It flows southwest approximately
39 km from its source in Bedminster Township to its
confluence with Perkiomen Creek just below Schwenksville,

I Pennsylvania. The Creek has a low gradient (1.9 m/km) and
consists of riffle and run habitats with few natural pools.
Several small man-made impoundments are located in the lower
half. The stream supports a diverse and productive flora *I and fauna.

Because the entire Creek will be used for Diversion,
I the East Branch Perkiomen Creek study area includes the

Creek from just upstream of Elephant Road bridge downstream
to the confluence. Sample stations are designated by common
name and by the letter 'E' followed by a number whichI indicates distance in meters from the mouth of the Creek.
Where stations include several meters of stream, site
numbers designate the downstream end of the station. A
sampling history by program is given in Tables 1 and 2.

East Branch Perkiomen Creek is a major tributary toI Perkiomen Creek. Much of the watershed is used for
agriculture but land is increasingly being developed for,

residential use. The major population concentration occurs
midpoint on the Creek at Sellersville-Perkasie.

.

Low natural base flows and frequent localized storms
produce an extremely variable flow regime. Spring flows areI generally high due to snow melt and precipitation, and
spates occur throughout the year. As summer approaches
flows become lower and in late summer and fall surface flow
in upper reaches often ceases. Riffle habitat is much
reduced or eliminated in about one-third of the stream
length and the Creek becomes a series of pools or quiescent

i g reaches connected by subsurface percolation. Several low|E d*** *r* Pre"*"t-
,

Anthropogenic stresses from nonpoint source runoff is a
problem, particularly in the headwaters where most of the
surrounding land is used for agriculture. Runoff from
farmland carries a heavy load of nutrients. Stor:pwater and
sewage enter the East Branch via storm drains under theI Route 309 bridge in Sellersville. This enriched discharge
is most persistent during periods of heavy rainf all when the

i

29
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I
Sellersville-Perkasie Sewage Treatment Plant capacity is
exceeded.

The greatest point source stress is the Sellersville-
Perkasie Sewage Treatment Plant effluent which enters theI creek about 3 km upstream of Cathill Road (E23000, about
midpoint on the creek). The effluent contains very high
levels of chlorine, nutrients, and heavy metals. Fesidual

I chlorine has its greatest effect in the immediate vicinity
of the outfall. Chlorine rapidly diffuses into the
atmosphere and decays as a result of photochemical
reactions. However since the effluent is highly enrichedI with nitrogenous compounds, chloramines are formed as a
result of chlorination and these may persist in the stream.
The stimulating effect of nutrients on aquatic plant growth

I can produce marked diel fluctuations in dissolved oxygen
(DO). Several 24-h DO studies showed that a critical DO
depression (<2mg/1; the commonwealth's minimum criterion is
4.0) and extreme diel fluctuation occurred downstream of the
effluent. Heavy metals such as cadmium, chromium, copper,
and zinc are concentrated in the effluent. All the above
described factors produce a stressed community downstream of
the outfall. -

Tributary Indian Creek (which enters the East Branch
near meter 6900) may also stress the East Branch. It
receives effluents from the Telford Borough and Lower
Salford Township Sewage Treatment Plants, and a number of
food processing industries. The primary stress created byI Indian Creek is nutrient loading, and it appears that this
creek may periodically degrade lower East Eranch water
quality.

Phytoplankton

Phytoplankton was not studied in East Branch Perkiomen
Creek because it was considered to be of low potential
impact. Studies conducted in other shallow, temperate
headwater streams have indicated that phytoplankton is
typically low in density and essentially of periphytic
origin.

I
I

30
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Periphyton

Periphyton is a seasonally important primary producer
in East Branch Perkiomen Creek and was studied in 1973 andI -

only the common genera were recorded.. These were Navicula,
1974. Periphytic algae were almost exclusively diatoms and
Melosira, Synedra, Nitzschia, and Cocconeis. Local biology
and habitat requirements for these algae have already been

_

described and seasonal changes in the taxonomic composition
of periphyton were similar to those observed in the
Schuylkill River.

Periphyton standing crop biomass in the East Branch was
highly variable and apparently responsive to a number of

I environmental factors. Biomass was maximum in April through
October under conditions of relatively stable low flow and
high temperature (Table 3). Highest biomass occurred in
August of both years (1973, 48 mg/dm ; 1974, 106 mg/dm ),a a
Biomass was low from January through March and November
through December due to increased velocities and lower
temperature. This seasonal pattern of periphyton

I productivity is typical of lotic systems in temperate
regions.

.

Periphyton in the upper East Branch (E32115, E26867).I was more susceptible to scouring during increased flow than
periphyton in the lower section (E2800) . During periods of
low flow E32115 and E26867 exhibited higher periphyton

I biomass than E2800, probably because the shallower water
allowed more light to reach the periphyton community.

Macrophytes Zooplankton and Macroinvertebrates

a Refer to Perkiomen Creek section for a discussion of these
biotic components.

Fish

h The fish community of East Branch Perkiomen Creek
E consisted of warmwater species typical of small lotic

systems in southeast Pennsylvania (Mihursky 1962). In
general the fish fauna included minnows and suckers,
important as food convertors and forage, and freshwater
catfish, pike, and sunfish, important ecologically at higher
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trophic levels and sociologically as pan and sport fishes.
Most species were indigenous and reproduced locally.

To some extent fish distribution in the East Branch
reflected longitudinal zonation typical of lotic systems.I However characteristic distributions were modified somewhat
by major point-source domestic and industrial discharge and
the presence of several small impoundments.

I
SPECIES INVENTORY

I Nine families including 23 genera and 40 species were
collected (Table 4) as well as hybrids of both the minnow

I and carp family and the genus Lepomis. No species were
commercially valuable or considered threatened or endangered
by Federal or state regulatory agencies. The American eel
was the only true migratory (catadromous) species.

= Qualitative abundance was established within family or
among related families by subjective comparison of recent

I catch statistics. Species designated rare or uncommon were
low in abundance and significant alteration of their
environment could result in a change in distribution or
possible extirpation. Brook trout, a coldwater fish, was
occasionally stocked in the Creek by the Pennsylvania Fish
Commission but did not sustain itself. A single muskellunge
captured near the mouth of the Creek was assumed to have

I originated from Perkiomen Creek where muskellunge has been
stocked.

COMMUNITY DESCRIPTION

Larval Fish

|

Larval fish drift at E2650 was investigated in 1973 andI 1974 using drift nets. Data collected from this site were
representative only of the lower East Branch. Relative
abundance of dominant taxa (comprising >90% of the total

I identified catch) varied between years (Table 5) . In 1973
white sucker and yellow bullhead were first and third in
abundance, respectively, whereas Lepomis spp. were first and
white sucker third in 1974. Unidentified minnows (mostly
Notropis spp.) ranked second in both years.
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Spawning extended pri'marily from May through August.

Density of drifting larvae varied during this period as a
result of species-specific peak spawns (Table 6) . White
sucker and tesse11ated darter spawned primarily from late
April to early May, while yellow bullhead spawned in early

{June. Two peak spawning periods for both Notronis spp. and |Lepomis spp. were observed; one in early June and one from
July to early August. Few (26) drifting eggs were taken

I because most East Branch fishes lay demersal eggs.

Diel fluctuation in drift occurred regularly. Most~

larvae were collected between sunset and sunrise. Peak' densities usually occurred between 2600 and 0200 h.

Minnows and Young

In 1975 and 1976, 30 species and Lepomis and .Notropis
hybrids were collected by seine from lotic sites in East
Branch Perkiomen Creek (Table .7) . Mcat were minnows and
young-of-year pan and sport fishes. The few adult pan and
sport fishes which were included did not affect results.

Total abundance of minnows and young (total mean catch
per effort) did not differ between years. Dominant species,I based on 1975 and 1976 seine data combined, were spotfini

shiner (54% of total), bluntnose minnow, banded killifish,
tesse11ated darter (each 6%) , and. common shiner (5%) . AllI other species individually comprised less than 5% of the
total mean catch per effort. Relative abundance of the
more numerous species varied between 1975 and 1976. In 1975
spotfin shiner, comely shiner, swallowtail shiner, commonI shiner, and satinfin shiner dominated the catch, while in
1976 spotfin shiner, tesse11ated darter, banded killifish,
bluntnose minnow, and white sucker (young) were most'

numerous.
|

A general decrease in total mean catch per effort was
3 noted from upstream to downstream areas. The depression in,

g abundance at E26980 and subsequent recovery (increase) at
E12440 probably indicated effects of the Sellersville
Municipal Sewage Treatment Plant.

,

E Spotfin shiner was the most numerous species in each,

site, and abundance of dominant species was quite variable
3 among sites. Variation in spatial relative abundance was,

g indicative of species zonation. Bridle shiner, common
shiner, spottail shiner, swallowtail shiner, spotfin shiner,
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bluntnose minnow, creek chubsucker, and Iecomis hybrid were
|

'

common in the upstream section of the East Branch.
|I. Goldfish, golden shiner, and creek chub were established

primarily in the middle reaches, and carp, cutlips minnow,
satinfin shiner, longnose dace, fa11 fish, and margined - |h madtom were more prevalent downstream. Other species were

5 generally distributed throughout the Creek. Species
segregation occurred as a result of longitudinal changes in
habitat and water quality.

The number of species per collection was used' as a
general index of diversity. This parameter also indicated a

| pattern of longitudinal zonation in the Creek. Number ofa species increased from headwaters to about midpoint in the
stream, then decreased downstream toward the confluence.
Usually the number of species increases downstream as aI result of increased habitat heterogeneity. Lower diversity

- in the downstream reaches of the East Branch may have
reflected degraded water quality downstream of sellersville,

and sampling method bias toward smaller (i.e., upstream)
stream size.

Adults

i

Iotic Sites: Eighteen species of large fish (defined as
all members >50 mm FI of the pike, sucker, freshwater
catfish, and sunfish families and goldfish and carp) wereg collected from lotic sites by DC electrofishing in 1973 andg 1975. Also collected were goldfish x carp and Lepomis
hybrids. White sucker, green sunfish, yellow bullhead, and
redbreast sunfish dominated in both years (Table 8) , and
comprised 25, 23, 19, and 15%, respectively, of the total
estimated streamwide number.

Relative abundance of the 14 most abundant species
remained essentially the same between 1973 and 1975 at each
site, but often varied between sites in each year. The fourI

dominant species were generally important throughout the
I, stream and comprised from 50 to 91% of the large fish

community at each site. Pumpkinseed and Lepomis hybrid
composed only 4 and 3% of total, respectively, but were

1
important at E36020. Other locally important species were
redfin pickerel (E36020) , bluegill (E30540), and smallmouth
bass and margined madtom (E1550) . Species zonation was
likely due to habitat variety and water quality differences
as mentioned previously.
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Results of biomass analyses were very similar to those'

based on population estimates. White sucker (46% of total; estimated biomass), yellow bullhead (13%) , carp (11 %) ,
redbreast sunfish (9%) , and green sunfish (8%) comprised the:n majority of biomass (Table 8). No other species

B co=Po"*d more than 5% of the tocat, but the col 10 wing eishes
made significant contributions at specific locations and
times: pumpkinseed (E36020, 1975) , Lepomis hybrid (E36020,

- both years), creek chubsucker (E36020, 1973), redfin
. pickerel (E36020, 1975), chain pickerel (E36020, 1975),

brown bullhead (E2624 0,1975) , and smallmouth bass (E1550,
1975).

Lentic Sites: Sixteen species and carp x goldfish and
, Lepomis hybrids were collected in spring 1974 and fall 1975
;_ at Fretz (E15500) and WaWa (E5650) reservoirs (Table 9) .

Percent composition of total catch was used to evaluate

~I
community structure because unbiased population estimates
could not be calculated for each species. Green sunfish was
the most abundant species -in both reservoirs in 1974 and
1975. White sucker, pumpkinseed, and bluegill followed

I green sunfish in order of overall abundance from the two
sites. Bluegill was more numerous in Fretz than WaWa, while
pumpkinse< d was more numerous in WaWa, probably because of
habitat d.fferences. Yellow bullhead was relativelyI abundant in WaWa where, during low flows, the site was more
characteristic of latic habitat. Brown bu11 head was more

. common in Fretz which was typically lentic.^

Studies of fishes in the East Branch identified the
presence of large numbers of hybrid sunfish (offspring of

:3 interspecific matings within the genus Lecomis) ,
.g particularly in the headwaters Hybrid sunfish ranked sixth

among large fish in streamwide abundance and ninth in
streamwide biomass for 1973 and 1975 combined. Hybrids
often comprised more than 25% of the total sunfish
population in headwater sites (>40% at E36020) . Abundance
declined somewhat steadily downstream where they composed
5-10% of total.

The high incidence of hybrid sunfish in the East Branch
'

was unusua1. Hybrids commonly occur in habitat suitable for
compatible sunfishes; however they commonly comprise only a
very small percentage of the total sunfish population
(Bailey and Lagler 1938, Birdsong and Yerger 1967) . Hybrids

;g were rare or nonexistant in several sites on nearby Tchickon'g and Neshaminy Creeks which have habitats similar to those in
the upper East Branch. Hybrids were also uncommon in the
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Schuylkill River and Perkiomen Creek study areas.
Hybridization in the East Branch was most likely due toI crowding in isolated pools during the spawning season when
flow in the upstream reaches was often intermittent.

IMPORTANT SPECIES |

|

I A relatively large number of species were selected
because effects of diversion on fishes of East Branch
Perkiomen Creek are expected to be diverse and spatiallyi variable due to the variety of habitats and presence of
existing stresses. Important species were chosen to
represent three general ecological niches present in the
Creek, and taxa of sociological importance (Table 10) .I These fishes will also most likely be affected by changes in
the physical and chemical nature of the Creek caused by
Diversion. The local biology of important species is
described below.

Redfin Pickerel: Redfin pickerel (Esox americanus) was
I common only in the headwaters often being found in isolated

shallow pools with no flow and heavy aquatic vegetation.
The species was most numerous at E36020 (62

I individuals /500 m of stream) and showed a decreasing trend
in abundance downstream (Table 11) . Only one specimen was
taken from the two impoundments sacpled (Table 12) .
Populations increased dramatically from 1973 to 1975,-

especially at E36020 where numbers almost doubled.
Variations in biomass were similar to those in abundance.

I Maximum age was 4-5 yr but most specimens were age I
(Table 15). Maximum length was 309 mm FL. Greatest (48%)
growth in length occurred in the first year of life. The
length-weight relationship of 32 specimens was
in W = -10.17 + 2.67 in FL. Although this species is a
common game fish, angling for redfin pickerel in the East
Branch was virtually nonexistent because of small adult
size.

Satinfin Shiner: Satinfin shiner (Notropis analostanus)I was common in East Branch Perkiomen Creek, preferring
habitat with fast current and bedrock substrate. Streamwide
abundance based on seine collections decreased from a mean

$ catch per unit effort of 106 in 1975 to 63.9 in 1976, and it
B ranked eighth in overall abundance (Table 7) . This species
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was most important in downstream reaches, comprising 18,
23, and 10% of total mean catch per unit effort at E1890,
E5475, and E12440, respectively. -

Common Shiner: Common shiner (Notrocis cornutus)I spawned from June through July (Gerlach 1979). The
occurrence of two peak larval drift periods, one in June and
July, may have indicated intermittent or multiple spawning.

I Mean daily larval drift density in 1974 ranged from 0.007
larvae /m3 in mid-June to 0.012 larvae /m3 in late July.
Common shiner ranked fourth in overall seine catch. Mean

i catch per unit effort increased from 119 in 1975 to 141 in
1976. Variation in abundance among sites was significant,
this species being more prevalent in upstream reaches where
it comprised 4 and 8% of total at E32170 and E29810,

I respectively. Abundance was lowest at E26980, probably due
to degraded water quality downstream of Sellersville.
Length-weight relationships of common shiner dif fered
significantly between 975 and 1976 as well as among sitesI (Table 13). Individuals at E29810 grew slower in weight per
unit length relative to other sites.

Spotfin Shiner: Larval drift densities of spotfin
-

shiner (Notropis spilopterus) in the East Branch were
,a highest in July and August in 1974. This species ranked
g first in overall seine catch Mean catch per unit effort

decreased from 1870 in 1975 to 849 in 1976. Variation among
sites was significant, the species being more prevalent in
upstream reaches where it comprised 55 and 56% of total at
E29810 and E32170, respectively. Abundance did not decrease
sharply downstream of Se11ersv111e indicating that this
species was tolerant of degraded water quality. Length-I weight relationships varied significantly between 1975 and
1976 as well as among sites. The high regression
coefficients at E12440 and E26980 (downstream of and inI Sellersville, respectively) was again indicative of this
species' tolerance of poor water quality.

.

White Sucker: White sucker generally spawned in May in
i 1973 and 1974, earlier than most important species in the

East Branch, and had a relatively short spawning period.

I Abundance of larvae in drift varied between 1975 and 1974
(Table 5) . In 1973 white sucker mean drift density was
0.123% individuals /m3 (60% of total drift) , but in 1974

I declined to 0.1032 (26%) . Maximum drift densities occurred
in early May in both 1973 and 1974, and declined to

I '
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negligible levels by early June (Table 6) . White sucker
always drifted at a greater rate during the night, reaching
peak densities between 2600 and 0400 h.

White sucker young in the seine catch ranked sixth in

I 1976 was high with mean catch per unit effort increasing
overall abundance. Variation in abundance between 1975 and

from 29 in 1975 to 154 in_1976. Variation was high among
upstream seine sites but comparatively low among downstream

I White sucker dominated at E29810 and E1890 where itsites.

comprised 8 and 20% of total mean catch, respectively.
Abundance of young was low at sites near Sellersville but
increased from E12440 downstream to E1890.

I
White sucker was overall the most abundant adult fishcollected by electrofishing (Table 11) . StreamwideI abundance decreased from a mean of 605 individuals /500 m in1973 to 525 in 1975. Abundance was lowest in upstream and'-

downstream reaches and peaked just downstream of
. Sellersville. While the area downstream of Sellersville was!g
lg not prime spawning or nursery habitat, adults apparently

moved into the region to benefit i'directly from the organicn
enrichment here.

White sucker was the most important contributor to
streamwide biomass (mean , 47 kg/500 m) , and dominated every'

|g site except E1550. Streamwide biomass increased from 1973
ig to 1975 even though numerical abundance declined. This was
! not an unusual short-term trend for a relatively long-lived

species.

|W Estimated abundance of adult white sucker in Fretz
reservoir (E15500) decreased from 1149 to 546 specimens from

I May 1974 to October 1975, while population levels in Wawa
(E5650) during the same period remained essentially stable
(Table 12) . This species was slightly more numerous in WaWa
than Fretz. Biomass was also somewhat higher in WaWa in
1975.

White suckers collected upstream and downstream of

I Sellersville exhibited fairly stable growth in length from
1968 to 1973 (Table 16) . No significant difference in
growth for combined stations upstream and downstream of
Sellersville was observed, but fish collected downstream

I were consistently larger at each annulus for all year-
classes than upstream. Specimens were not aged past their
fourth year because of scale inconsistencies. Maximum

I length at capture was 344 mm FL.
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Analysis of covariance indicated significantly
different length-weight regressions among populations ofI white sucker collected at five sites in 1973 (Table 14 ) .Generally individuals upstream gained proportionately more
weight per unit increase in length than those downstream.,

Yellow Bullhead: Yellow bullhead (Ictalurus natalis)
spawned in June and July 1973 and June 1974. Because ofI nesting behavior and parental care of yellow bullhead larvae
rarely occurred in drift. In 1973 mean drift density was
0.0184 individuals /m3 (9% of total drift) , but declined to

I 0.0090 individuals /m5 (2%) in 1974 (Table 5) . Peak
densities occurred in late June of 1973 and 1974 (Table 6) .This species always drifted at a greater rate during the
night, reaching peak densities between 2600 and 0200 h.

Yellow bullhead young were not abundant in the seine
catch and comprised less than 1% of total mean catch per

,I unit effort in 1975 and 1% in 1976. Young were more
prevalent upstream of Sellersville but generally comprised
less than 1% of total mean catch in this area.

Yellow bullhead was overall the third most abundant
adult fish collected by electrofishing. Streamwide
abundance increased from a mean of 317 individuals /500 m in

i
1973 to 563 in 1975. The adults were generally more
numerous downstream of Sellersville. The apparent
contradiction between these and seine results was likely due
to the fact that the seine is not an effective gear forI

'

sampling young in larger downstream areas.

| Yellow bullhead adults were also the third most
: important contributors to streamwide biomass with a mean of
i 12 kg/500 m Generally annual and site variation in this

parameter was similar to that of estimated abundance.

1 lower, indicating that many of these fish were larger and
However biomass was much higher at E1550 where abundance was

older. This may have been a reason for the decline in
abundance noted at E1550 from 1973 to 1975.

Abundance of adults increased in both Fretz and WaWa
reservoirs from May 1974 to October 1975. This was likely
the result of successful spawns in 1973 and 1974 because
abundance varied similarly in lotic regions during the same
general period. Both abundance and biomass were higher in
Wawa due to this species' apparent preference for the
habitat in this reservoir. The longest yellow bullhead

I se
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collected from East Branch Perkiomen Creek was 295 mm FL.This species was an important pan fish in the East Branch.

Redbreast Sunfish: (Lecomis auritus) . Sunfish larvaeE were only identified to genus (Lepomis spp.) . Spawning ofg redbreast sunfish, green sunfish, pumpkinseed, and bluegill
in the occurred from June through August in 1973 and 1974
Lecomis spp. larvae comprised only 6% (.0128 individuals /m3)

' of East Branch drift in 1973, but increased to 37% (.1469
individuals /m3) in 1974 (Table 5) . Peak densities occurredin late July in 1973 and mid-June and late July in 1974.

Redbreast sunfish young ranked tenth in overall
abundance in the seine catch. Annual variation in

is streamwide abundance was moderate with mean catch per unitiI *** "* i"="*"=ia' '' = '" (< " ' * *^2 =**" ^*c"> ia 'S75: to 37 (2%) in 1976. Young were most abundant at E29810 and
E32170 where they comprised 1 and 2% of total, respectively.

!g Abundance was lowest near Sellersville (E26630 and E26980)3 but higher downstream of the treatment plant.

Redbreast sunfish was the fourth most abundant adultI fish collected by electrofishing Streamwide abundance
increased from 257 fish /500 m in 1973 to 436 in 1975,
probably as a result of populations recovering from severe

,| flooding in June 1972. Abundance generally increased from
3 an upstream to dosnstream direction except for a depression

downstream of Sellersville. Recovery from effects of
Sellersville was evident at E12040.

"

Adult redbreast sunfish was also the fourth most
important contributor to streamwide biomass with a mean of;g 10 kg/500 m. Annual and site trends in biomass were similarjg to those of estimated abundance.

Redbreast sunfish abundance increased in both Fretz and'I WaWa from May 1974 to October 1975, probably as a result of
*

a successful spawn in 1974. Redbreast sunfish was much more
numerous in WaWa reservior than Fretz.

*
Growth in length often varied significantly by year-

class and location (Table 17) . Growth rates were generally
,a lower at E36020 and increased downstream. Reduced habitat
'E due to intermittent c nditi ns and competition may have been

responsible for poor growth at E36020. .High growth rates
downstream were probably due to greater habitat variety and
space associated with increasing stream size.1

;I ~
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Comparisons of length-weight regressions (Table 14)

I among sites indicated that average fish weight was similar
at E12040, E30540, and E36020 in both 1973 and 1975. At
E36020 fish collected in 1975 were heavier than those
captured in 1973.

Stable age structures were observed at E12040 and
E36020 in 1973 and E12040 and E1550 in 1975. With minor

I exceptions number of fish in each consecutive age-group
decreased. Low abundance of age I fish caused slightly
upset age structures at E30540, E26240, and E1550 in 1973

~
and E36020, E30540, and E26240 in 1975.

:I
Green Sunfish: Green sunfish (Lecomis cyane]1us) young

:3 ranked eleventh in overall abundance in the seine catch.
E The mean catch per unit effort increased from 4.6 (<15 of-

total) in 1975 to 33.7 (2%) in 1976. The species was
somewhat more prevalent in the middle and upstream sections

j of the Creek.

Green sunfish was the second most abundant adult fish

I collected by electrofishing. Downstream of Sellersville
there was an increase in abundance from 1973 to 1975. This
was primarily due to increases in the abundance of fish
51 to 90 mm FL, which indicated a good 1974 spawn. UpstreamI of Sellersville there was also an increase in abundance of
this size group, but it was offset by a decline in the
number of fish greater than 90 mm FL.

The distribution of adult green sunfish was different.

from that of redbreast sunfish. Green sunfish reached peak
abundance downstream of Sellersville and gradually decreasedI in abtndance to the confluence. This suggested that green
sunfish had a greater tolerance for the degraded water
quality downstream of Sellersville. However wherei conditions were suitable for redbreast sunfish, green
sunfish may have been at a competitive disadvantage.

GrJen sunfish was the fifth greatest contributor to
I strer.awide biomass (mean, 7.7 kg/500 m) Temporal and spatial
W varAation in biomass was similar to that of abundance. The

decline of larger older fish upstream of Sellersville was
also demonstrated by rather large decreases in biomass.

Green sunfish decreased in abundance at both Fretz and
WaWa reservoirs from May 1974 to October 1975. In 1975I spatial differences in abundance and biomass were slight.
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I
Food habits of 14 green sunfish from the Schuylkill

River indicated chironomid larvae and pupae, c.'.adocera,
I cyclopoids, algae, and other plant material were popular -

food items.

I consistent among year-classes and sites (Table 18). Rates
Growth in length of green sunfish in 1973 and 1975 was

of growth in weight were similar between years at E36020,.

E26240, and E1550. Average weights of fish upstream of
Sellersville were greater than those downstream.

Stable age structures were observed at E36020 and E1550

'I in 1973 and at all five sites sampled in 1975. Absence of
age I fish caused slightly upset structures at E305 40 ,
E26240, and E12040 in 1973. Improvement of age structures
in 1975 probably reflected recovery from the June 1972
flood.

g Pumpkinseed: (Lepomis gibbosus) . Refer to redbreastj sunfish (above) for information on spawning periods and
larval drift. Pumpkinseed young were low in streamwide
abundance and comprised less than 1% of total mean catch perI unit effort. Annual variation in abundance was high with
mean catch per unit effort increasing from 2.5 (<1% of
total) in 1975 to 26.1 (1%) in 1976. Abundance of young was~

highest in the mid and upstream regions of the Creek but was
low at E26980 downstream of Sellersville.

Pumpkinseed was the fifth most abundant adult fish
collected by electrofishing. Streamwide abundance differed
slightly between 1973 and 1975, increasing from 83 to 86
fish /500 m, due primarily to a rise in abundance at E12040

.3 and E1550. This species exhibited a streamwide pattern of
I abundance similar to that of redfin pickerel. soth species

prefer lentic habitat or the quiet water of small streams,
which was generally available only in the upstream area ofi the Creek.

I Pumpkinseed ranked ninth in streamwide biomass (mean,

i 1.4 kg/500 m) . Annual and site trends in this parameter
were the same as those for abundance.

- Pumpkinseed decreased in abundance in Fretz reservoirI but increased in Wawa from May 1974 to October 1975 .
Abundance and biomass were highest in Fretz due to this
species' apparent preference for the habitat there.

I
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Smallmouth Bass: Microcterus dolomieui) Smallmouth bass

I young were low in streamwide abundance, comprising less than
1% of the total mean seine catch per unit-effort. Annual
variation was negligible with mean catch per unit effort
increasing slightly from 1.5 in 1975 to 1.9 in 1976. Younglh were prevalent only at E1890 and E32170. None was caughtW immediately downstream of Sellersville (E26980) in 1975 or
1976.

Smallmouth bass was the eighth most abundant adult fish
encountered by electrofishing. Streamwide abundance
increased from 28 to 55 specimens /500 m from 1973 to 1975,
primarily as a result of a two-fold increase in number at
E1550. Habitat preferred by smallmouth bass was prevalent
from Sellersville downstream to the stream mouth. However

I
this species was abundant only at the extreme downstream
reach (E1550) . Degraded water quality cownstream of
Sellersville apparently inhibited smallmouth bass production
at E26240 and E12040. Smallmouth bass was the sixth
greatest contributor to community biomass (mean ,
2.5 kg/500 m) . Biomass was also highest at E1550.

I Smallmouth bass comprised only a small portion of. the
adult fish population in Fretz and WaWa reservoirs.
Estimated abundance decreased slightly in both impoundments
from May 1974 to October 1975.I

Tesse11ated Darter: (Etheostoma olmstedi) Larvae wereh collected infrequently in drift; at mean densities of 0.0021
g individuals /m3 in 1973 and 0.00'01 in 1974, it comprised 1.0

and less than 0.1% of total drift, respectively. Peak drift
occurred in early May 1973 (0.010 individuals /m3) and mid-I May 1974 (0. 00 2) .

Tessellated darter was relatively numerous and

I comprised 5.8% of the total mean catch per unit effort in
East Branch seine collections. Annual variation was high
and mean catch per unit ef fort increased from 48.1 (2% of
total) in 1975 to 242.7 (11%) in 1976. Streamwide variationI in abundance was also high with the species being most
prevalent in the upstream reaches of the Creek. Abundance
was low downstream of Sellersville, an indication of this
species' intolerance of poor water quality.

I
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TABLE 1

(Page 1 of 3)

IJII13EH OF SAflPLES BV VEAR, PROGa4A.4, AND SITE COLLECTED
FHo1 EAST BR ANCil PEkKICMEN ChEEX, 1972-1977.a

-

Srotram/SiteJ 1972 1971 1974 1975 1976 1977

A* ster Jaality
| A11263 - - 14 24 24 24
| E12300 - - 14 24 J4 24

E26700 - - 14 24 24 24
E22d80 14 24 24 24- -

E2800 - - 14 24 24 24
|

Periphyton !
E32115 29 - - -

|
- -

E22867 26 i- - - - -

E8350 14 - - - - ;-

E2800 14 26 - - - '-

Benthic Macroinvertebrates
E36725 9 12 9 10 --

E32200 12 12 9 10 --

E20700 12 12 9 - II -

E23000 9 12 9 11- -

E12500 12 12 9 II --

E5600 12 12 9 - 11 -

14croinvertebrate Drif t
E2230 84 69 - - --

Latval Fish Drif t
E2650 - 136 56 - - -

Seine
E30690 10 10- - - -

E32170 - - - 11 10 -

E29810 - - - Il 10 -

E26630 11 10- - - -

E22980 Il 10- - - -

E12440 - - - 18 10 -

E5475 11 10- - - -

E1890 - - - Il 10 -

1.arge Fish Population Estiputes
E16020 - 2 2- - -

E30540 - 2 2 - --

E22240 - 2 2- - -

E15500 - - 2 2 - -

E12340 - 2 2- - -

05e50 - - 2 2 - -

L1550 - 2 2 - --

.
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TABLE 1 (Continued)

(Page 2 of 3)

Eind ra 'n/S i t e s 1972 1973 1974 1975 1976 1977~

tje and Growth
F10235a
keIfin pickerei - - 2 - - -

F.36 700 |
Redbreast sunfish 1 |

- - - - -

t:16020 1

Eedfin pickerei 24 - - - - |-

White sucker 3J - - - --

RedLeeast sunfish - 46 29- - -

Green sunfish 50 36- - - -

E34350
R edt. rea s t sunfish 36 - - - --

Green siantish 46- - - - -

E34250
Nedbreast sunfish 8- - - - -

E12300
Redbreast sunfish 33- - - - -

Green sunfish 31- - - - -

E32200 *
Redbreast sunfish 11 - - - --

Green sunfish 2 - - - --

E31290
Redfin pickerei 1- - - - -

E30940
Redbreast sunfish 39- - - - -

Green munfish 22- - - - -

E30540
Redfin pickerei 11- - - - -

White sucker 40- - , - -

Redbreast suntish 56 56 - -- -

Green sunfish 35 39 - -- -

E26700
Green sunfish 2- - - - -

E22240
Redfin pickerei 1- - - - -

White sucker 28- - - - -

Redbreast sunfish 14 24- - - -

Green sunfish 67 50- - - -

E18400
RedLresst sunfish 5- - - - -

Green sLTfish 16- - - - -

EIS340
Redbreast sunfish 2- - - - -

Green sunfish 33- - - - -

E12040
white uucker 20 - - - --

stedbreast sunfish 35 46- - - -

Green uunflub - 60 36- - -

e

e
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TABLE I (Continued)
(Page 3 of 3)

orog r am/ sit es 1972 1971 1974 1975 197E 19771

".Je 4sid Grwth (carit. )
1:10100

19 - - - -

He llrea s t aunfish -

55 - - - -

Green sant ish -

F.85 00
- - - -

34He li.reast sunfish -

- - - -48Green sunfish -

57100
25 - - - -

-
White sucker

17 - - - -

hedtreast s un f lub -

34 - - - -

Green sunfish -

E2100
- 37 - - - -

heJbreast sunfish
25 - - - -

Green sunfish -

E1550
- - - -

White sucker - 26
56 - 55 - -

Redbreast sunfish -

4332 - --Green sunfish -

sJee footnotee in Table 2.2.2-1 for definittom of what constitutes one sample,
acuivert Creek, a tributary of East Branch Perk 1 omen Creet.
Co11ection site approutmately 235 a from East Branch confluence.

.
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TABLE 2

NUMBER OF SAMPLES SY MONTrf, PROGR AM, %ND YEAR COLLFCTED FROM
EAST PPANCH PERK 101EN OPEEE, 1972-1977.3,a

Moir am/ Yea r Jan Feb Mar Apr May J un JE" Auo Sep Oct Nov Dec

Water Quality,

'

10 10 to 10 10 10 101974 - - - - -

1975 10 to 10 10 10 10 10 10 to 10 to 10
1976 10 10 10 10 to 10 to to 10 to 10 to
1977 10 10 to to 10 to 10 10 10 10 to 10

Periphyton
6 6 8 4 41971 - - - = - - -

12 6 5 15 3 - 8 9 9 9 51974 -

Benthic Macrotnvertebrates
1972 5 5 5 6 6 6 6 5 5 5 6 6
1973 6 6 6 6 6 6 6 6 6 6 6 6

6 6 6 6 6 6 6 6 61974 - - -

6 6 6 6 6 6 6 4 6 6 61976 -

Macrotavertebrate Drift
12 12 12 12 12 12 - - -1973 - - -

12 12 12 9 121974 - - - -- - -

Larval Fish Drif t
24 24 28 24 24 121973 - - - - - -

1974 6 14 12 14 10- - - - - - -

Seine
1975 - 7 8 8 8 8 8 8 8 8 8 8
1976 8 8 8 8 8 8 8 8 8 8- -

See footnotes in Table 2.2.2-1 for definition of what constitutes one sample.
sNumber of samples for small Fish Population Estimate, Large Fish Population Estimate, and
Age and Growth programs was not included because only annual data tsas utilised.

.

.
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TABLE 3

PEHIPHYTON STANDING CROP BIOMASS (MG/DM8) ASH-ThEE DRY WEIGlif A!!D PFJDUCTIVITY H ATESIN EAST RH ANCH ITkMICHEN CliEEE, 197 3 AD 1974
(MG/DMa/pAyg Asg. FREE day WEIGHT BY STATION

-- g32115 E22867e E8350s E2630*

r.* t e Days: sc PH SC Pk Sc ' PM S:. Pb _*

14.0 -

17 Aug 73 10 17,9 -*
19.3 0.76

24 Aug 17 39.1 3.11 42.0 3.24
31 Aug 24 48.4 1.24 10.8 -

1 ssp 7 14.3 -

21.4 1.51
14 Se p 14 18.4 0.59 23.9 0.36
21 Sep 21 11.8 -0.94

4.9 -

|5 Oct 7 11.8 -

10.5 0.80
12 Oct 14 42.0 4.31 11.9 1.06
19 Oct 21 48.1 0.87

3. 4 -

26 Oct 7 14.4 -

6.3 0.41
2 Nov 14 14. 5 0.01
9 Nov 21 17.8 0.47 8.4 0.30

i

3. 0 |
-

12 Dec 12 3.3 -

19 Dec 19 3. 3 0.00 2.6 -0.06
4. 3 0.61

1 rob 14 7 4.0 0.57 2.0 0.29
5.2 0.06

7 Feb 14 6.8 0.20 3.4 0.10
14 Feb 21 13.4 0.33 3.9 0.02 7.4 0.10

8.6 0.04
21 Feb 28 15.0 0.04 3.3 -0.20

14 Mar 7 3. 3 0.47 4.0 0.57 5.4 0.77
7.5 0.15

21 Mar 14 4.0 0.05 4.1 0.01
18 Apr 7 4.1 0.58 3.7 0.53 5. 3 0.16

81.5 5.44
24 Apr 14 20.4 1.19 ns* no

14.5 2.07
2 May 7 25.9 3.70 42.6 6/09
9 May 14 32.7 0.48 40.2 -0.17 49.8 2.52

36.6 -0.63
16 U.4y 21 19.2 -0.64 27.5 -0.60

23 Ney 7 7.4 1.05 15.7 2.24 18.0 2.57

31 Ney 14 19.7 0.60 28.4 0.95 30.5 0.89

6 Jun 21 35.2 0.74 62.0 1.60 45.3 0.70

8 Aug 7 59.1 8.44 43.4 6.20 ns ns

15 Aug 14 19.7 -2.81 77.3 2.42 49.5 3.54

23 Aug 22 106.3 4.22 55.5 -0.99 22.8 -1.27
12.5 1. T 8

12 Sep 7 13.4 1.91 13.0 1.86
20 Sep 15 14.5 0.34 18.6 0.37 44.4 2.13

37.9 -0.31
26 Sep 21 27.9 0.45 27.2 0.41 4.5 0.64
to Oct 7 5.1 0.73 no no 7.7 0.23
18 Oct (8)'15 9.7 0.31 3.3 0.41

24 Oct (143 21 14.2 0.21 17.7 1.03 4. 4 -0.16

31 Oct (21) no as 23.3 0.27 ns ns
1. 9 0.27

14 Nov 7 3.3 0.47 4.8 0.69
3. 8 0.14

21 Nov 14 8.0 0.34 9.1 0.31
5.4 0.08

28 Nov 21 15.1 0.36 19.3 0.51
12 Dec 7 0.60 0.09 0.20 0.03 0.20 0.03

es ns
19 Dec 14 0.80 0.01 no no

r.s ns
27 Dec 28 2.50 0.08 ne na

*This represents the actual number of days that the artificial plates are expoe*d t2
g=riphyton colonisation.

a5tation E22867 was not sampled in 1973.
8stae. ton E8350 was sampled only in 1973.
* Station E2800 was not sampled in 1973.
*No values were calculated for periphyton productivity ratse for any station in 1973 du+ te law
growth rates during the first 7 days of colonisation.~

*ns indicates that no samples were collected on that date.
'The numtiers in parenthesis indicate the number of days of exposure for the artificial
clates at station E22867 only.
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TABLE 4

(Page I of 2)

FISHE3 COLLECTED IN THE EAST BMNCH PERKIOMEN CREEK EY ALL .'1 EAR 3 DURING THE
PERIOD JUNE 1970 THPOUGH CECE'4BER 1976. NOMEtCIATIIRE 13 FROM PAILEY (1960).

dormoD Nd** EClfStilig Name Estative
Abuniance

EItJ311*E *11 liallY Anqu1111last

American eel Mquills I221Id1A (Lesueur) Uncommon

Igggt igally Salmonidae

prook trout ggIygilagg fontinallg (Mitchell) 0:: cur only
when stocked

gikg 13m,11y Esocidae
_

|Redfin pickeret 3125 AESElcanus aE gigangs Gmelin Common
Muskellunge Igog ga13gingggy Mitch111 Bare |

Chaia pickerel 1125 B132K Lesueur pare
'

tilRD2W 11511Y Cyprinidae

Goldfish ggggg3133 ggggigg (Linnaeus) Common
Carp gyggingg carplo Linnaeus Common
Carp x Go14 fish hybrid pare

cut 11ps minnow 1129101135 MeWilllBSER (14sueur) Abundant
Golden shiner Notemb onus ervsoleucat (Nitch111) Abundant
comely shiner M2iK22 1 amoenus (Abbot

' Abundant
satintin shiner Egggge 3 anatostange (Girard) Abundant
Bridle shiner Botros 3 blfrena1HE (Cope) Ungommon
Common shiner E91122 2 (Nitchill) AbunSant
Spottail shiner notrop 3 33 (Clinton) Casumon
Swallowtati shiner Egiggg 3 nrocne (Cope) Abundant
Spottin shiner 591E29 H R2112E11121 (Cope) Abundant
stuntnose minnow 1,812hi AR B21A191 (Rafinesque) Abundant
rathead minnow r nenhalta EtoMelas Rafinesque sare
niacknose 4 ace Eh.a sshthys A1ES1 HIES (Hermann) Abunlant
Longnose dace Eh .n ,chthya gg13taq133 (Valenciennes) AbunSant
Creek chub gfE9LilHE 1119ESEHhtigg (Nitchill) Uncommon
ralltish 1f991;il9t E2ES9EALE (Mitch111) Uncommon
Minnow hybrid pare

.
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TABLE 4 (Continued)

(Page 2 of 2)

potative
ca ggon Name 221181[[1g 3333 Abuniance

catostomidaeingher {3311r

White sucmer g3tegiomJ cooumerson$ (Lacepede) Abuniant
Common

Creek chubsucker Igigygog gh[oJggg (Mitchilll
.

EitthMAISI Edil_Leh (18111 Ictaturilae

White catfish Ig131 HIE 2 CJ1Ha (Linnaeus) mare

Yellow bullhead Igiglygg3 galgjg (Lesueur) Abundant *

Brown bullhead Igiglyggt pehu',osus (14sueurl Common

Margined midton U21ELH3infl3Shi (Richardsont common

Elll111e1 faPilY CyrinodontidaeJ
Abunjant

Banded killitish [ggdglgg (13ph4nya (Lesueur)

tuntish laslly centrarchidae

Rock bass ambl9] ?l1115 192111 K13 ( p a r ine squ e l common
AbundantPodbreast sunfish Lecom <a ggg{1gg (Linnaeus):

AburdantGreen sunfish Lg gig gyaRfl1Hg Rafinesque
Pumpkinseet L1299 r5 31_bolgg (Linnaeus) Abundant

Common
Bluegill Lggggtg3 ggggoch[ Egg Rafinesque
Santish hybrid Lg s t hybe fd Abundant

Smallmouth base tilggggleggg dolomleg{ Lacepede Common

Largemouth bass slEK9211XHE E11891$f5 (Lacopede) common

White crappie PQPoE15ADB31RK[IRafinesque pare

ESKEh (Aally Percidae

Tesse11ated darter gtheostoma giggiggi sterer Abundant'

Bare
Egggg (g gegigt!g (Stauffer)lgggggggg (Mitchill)Yellow perch Uncommon* ggggggShield darter

i
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TABLE 7

|

FAGE 1 0F 3

. HE4N C&TCH PER UNIT IFFORT (C/Fl AND BEL &TIVE ABUNDINCE OF FISH SPECIES
| COLLECTED DT SEINE FROM E AST BB ANC8 PEREIONEN CBIEE IN 1975 AND 1976.

1975 1976 1975 1976 1975 1976 1975 197 I
E36610 E156 90 532170 E32170 E29810 E29810 E26430 E2%6 '. c.

SPECIES C/F 1 C/F 1 C/F 1 C/F 5 C/F 1 C/F 1 C/F 1 C/ r
......_........... ..._.. ... _ -..... ..... ...... .... .... ..... _____. __... ...... ____. ...... . _ .. ..

B rDFIN PICKEREf. 0.74 1.6 0. 47 1. 4 - - - - - - 0.19 0.0 0.17 0.1 -

.i ns.n r i nts - - - - - - - - - - - - - - .

Capr - - - - - - - - - - - - - - -

"
ClitI I P:t M INN:e v - - - - - - - - - - - - 0.J2 0.1 0. f. 4.
l oIIW N ';ll!!II:44 0.23 0. 5 4. 19 13.0 1.36 0.1 5.24 0.7 0.98 0.2 1.50 11 . 3 3.32 1. 3 1. s e.
:*esnt:t.r sn IN Eu 4.24 9.0 1.74 5. 4 79.84 7.2 8.84 1.2 12.26 2.5 4.59 J.8 12.76 4.8 2. a. *,
spTIur:1 sat t u rn - - - - - - - - - - - - - - 0. t o
n ie t o s.r ;it r u t:p - - .- - 1.16 0.1 - - 0.40 0.1 - - - - -

C(WSON *stil N1 R 3.77 6.0 3.37 10.4 15.47 1. 4 65.56 9.1 49.97 10.3 30.64 5.6 14.0 1 5. 3 9. a.1
fi rOTT A l t. S H I N rl# 0.08 0.2 2.16 0.2 7.36 1.0 2.05 0.4 9.64 1.8 0.69 0.3 0. u '.- -

S r t l iv u r g II. S it t is t:lt 0.49 1. 0 0.46 1. 4 72.74 6.6 69.17 9.6 39.5 8 8.2 14. 5 2 2.6 10.0 3 4.1 14.u s
n Po t r l's sit t NEis 20.14 59.7 1.43 4.4 775.43 70.4 238.42 33.2 329.97 68.3 224.41 40.8 194.98 73.9 15 ss. n o
u s.u n t n eri f' RINHeW 0.46 1.0 3.13 9.7 71.01 6.4 141.18 19.7 8.92 1. 8 39.30 7.1 5.10 1.9 6. 11
u t. Arn no ;t: lar c - - - - 1.09 0.1 13.50 1.9 1.86 0.4 42.35 7. 7 5.05 1.9 41. 7 *.,
s.or.:n m.r Idre - - - - - - - - - - - - - -

C P rr n c it'i n - - - - - - - - - - - - - - 3 . *. .
r Al.f f l ?.41 - - - - - - = = - - - - - -

ni evera 'ir ntis ts - - - - - - - - - - - - - - 0. 11u na'' 'M 'i t:l' 1.17 2. 5 0. 79 2. 4 11.93 1.1 13.55'. 1.9 4.39 0.9 78.14 14.2 0.40 0.2 t.. .s e
*kter t it's pf.uen : = 0.49 1. ': 1.13 3. 5 0.39 0.0 0.44 0.1 0.20 0.0 - - - - -

Y .s t ri. n'l Lt.liF A p - d - - 0.13 0.0 0.67 0.1 - - 1.69 0.3 - - 0. .' 4
til is3 N I"fl. f.Ilr A D - - 0. 19 0.6 0.44 0.1- - - - - - - - -

NAlti!Nr0 M Apr ust - - - - - - - - - - - - = = -

D An prie r i t.t.t F I *ilt - - - - 37.28 3.4 38.95 5.4 10.13 2.1 27.52 5.0 4.07 1.5 4 7. 0 '.
I. i:( et't it A 'W SHil r I sil 1.00 * 2.1 0.80 2. 5 7.82 0.7 24.61 3.4 3.79 0.8 9.27 1. 7 1.11 0.4 0. 4 s
71rrN !.'I N r !'ill 0.51 1.1 5.89 18.2 0.11 0.0 11.21 1.6 0.93 0.2 0.80 0.3 10. n :- -

P ull = i te;FI:n 0.F 7 1. 4 1. 21 3. 7 0.91 0.1 4.03 0.6 0.22 0.0 1.18 0.4 13. I et- -

d iv ;s ti 1. 0 f. 2.3 0. 10 0.5 1.00 0.1 5.50- 0.8 1.46 0.3 0.19 0.0 0.13 0.1 4. 0 .
I?in:I' '! f f f l '* . 60 3.4 5. 13 15.9 0.23 0.0 2.15 0.3 - - - - 0.20 0.1 1. .'
' 1411 t .1 :: '.. . - - - - 1.00 0.1 0.22 0.0 0.13 0.0 - - - - 0.1.
f t. :' m fi i at : 0.11 0.9 0.09 0. 3 0. 9 ) 0.1 - - 0.51 0.1 - - 0.44 0.2 1. 's :

. ' . ' . . . . .. . . . . . . _ _ . . . . . . . . . . . . . . . . . . _ . . . . _ _ _ _ _ _ _ _ . _ _ . . _ _ . . . . . . . . _ _ _ _ _ . . . . . . . . . . . . . . . . . _ _ _ _ _ . . . . _ _ _ . . . . . . . . . _ _ _ _ . . . . . . .
: t.e tr. n u p .r:1 2.:1 88 4.1 2. 15 6.6 19.63 1.8 66.27 9.2 16.15 3. 3 65.21 11.9 n.04 3.0 102.4.

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-
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TABLE 7 (Continued)

.

. FACE 2 09 3
~ ~ ~ ~ ~ ~ ~ ~ ~

.975 1976 1975 1976 1975 1976 1975 1916

~~~~

222900 E22980 E12440 212440 E5475 55475 E1890 E1890
11 C/t % C/t % C/t 1 C/ t 1 C/t 5 C/t 5 C

.....-------------.-----------.------------------------------------------/t 5 C/t 5
--- ---- ------ -----

- - - - - - - - - - - - - - - - -
- - - o. 31 a.2 - - - - - * - - - - - - -
- - - - - - - 0.08 0.0 - - - - 0.09 0.1 - -

0.2 0.78 0.3 0.51 0. 3 2.31 1. 4 6.11 2.7 1.56 0.6 1.45 1. 0 1. 11 0. 8 1.73 2.00.5 1.71 0.7 11. 85 6.2 0.05 0.0 0.45 0.2 0.12 0.1 - - - -
- -

0.6 1.04 0.4 0. 46 0. 2 25.95 15.7 12.28 5.3 4.96 1. 9 2.06 to t 4.07 1.1 1.11 1.60.1 - - - - 14.85 9.0 26.76 II.6 67.33 26.1 22.83 15.5 23.90 18.1 11.91 16.5- - - - - - - - - - - - - - - - -*

2.1 2,06 0.9 1. 94 1. 0 R.28 5.0 15.02 6.5 18.50 7. 2 13.67 9. 3 5. 3 S 4.1 4.46 5.30.2 0.11 0.0 - - 0.18 0.1 0.85 0.4 0.41 0. 2 0.85 0.6 0. ;I 0.1 1.04 1.21.1 4.41 1.9 2.92 1. 5 2.11 1. 3 1.33 0.6 2.63 1. 0 2.05 1. 4 0.35 0. 3 0.09 0.1H. 5 701.25 n6.1 f.4. 4 9 31.9 96.00 58.1 105.32 45.7 148.45 57.6 62.60 42.5 78.94 59.8 Js.70 28.11. 5 4.09 2.1 1.60 0. 8 1.76 1.1 2.89 1. 3 5.47 ?.1 0.80 0.5 0.28 0.2 0.46 0.59.9 2.08 0.9 2: 16 1. 2 L 33 0. 8 10.11 4.4 2.15 0. 8 4 30 3. 3 0.90 0. 7 2.J6 2.8- 0.45 0.2 0.09 0.0 1.25 2.0 9.21 4.0 0.74 0.3 7.34 5. 0 0.90 0.7 4.00 4. 70.9 - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - 0.08 0.1 - -

0.0 - - - - - - - - - - - - - - - -' 1. 5 0.57 0.2 5. 10 2. 7 - - 13.90 6.0 15.58 10.6 10.57 8. 0 24.45 28.9- -
- - - - - - - - - . - - - - - - -

0.1 - - 0 . 36 0.2 0.C6 0.0 0.29 0.1 - - 0.49 0. 3 - - 0.22 0. 3- - - 0. 15 0.1 - - - - - - - - - - - -
- - - - - - - - - ', 0.08 0.1 0.08 0.1 - -

- -

11.1 9.60 4.1 91.05 47.8 6.68 4.0 9.25 4.0 3.70 1.4 2.87 - 2. C' 4.41 3. 3 0.71 0. 90.1 0.22 0.1 0. 31 0.2 0.57- 0. 3 1.49 0.6 0.69 0.3 2.50 1. 7 0.55 0. 4 3. 79 4.52. 6 2.47 1.0 5.01 2. 6 0.77 0. 5 4.06 1. 8 0.50 0. 2 1.49 1.0 0.20 0.2 0.77 0.91.2 0.19 0.1 1. 12 0.6 0.06 0. 0 3.65 1.6 - - 0.63 0.4 - - - -

1. 0 0.11 0.1 0.50 0.3 0.12 0.1 4.50 2.0 0.08 0.0 0.17 0.1 - - - -0.1 0. 79 0.3 0. 33' 0.1 0.12 0.1 0.34 0.1 0.17 0.1- - - - - -
0.0 - - - - 0.13 0.1 0.24 0.2 0.19 0.1 1.27 1. 5

- - - -

0.1 0.11 0. 0 - - - - 0.31 0.1 - - - - - - - -
24.2 1.07 0.5 - - 0.52 0. 3 2.45 1.1 0.48 0. 2 4.32 2.9 - - 0. 22 0. 3

_ _ _ _ _ _ _ _ _ ___________________- _ ---___ - -_ - --
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TABLE 7 (Continued)

PAGE 3 or 3

~ ~~~

Com8INED
1975 1976 TEARS
MEAN MEAN MEAN
C/P % C/P 1 C/F 1
...... ..... ...... ...._ ..... . .....

0.11 0.0 0.08 0.0 0.09 0.0
. . 0.04 0.0 0.02 0.0

'O.01 0. 0 0.01 0.0 0.01 0.0
0.76 0.2 1.33 0.4 1.04 0.3
0.97 0.1 1.15 1.0 2.06 0.6

1n.13 5.1 4.27 1. 4 11.29 3.5
11.41 4. 0 0.09 2.7 10.75 3.4
0.20 0.1 - . 0.10 0.0
14.60 4.4 10.22 6.1 16.51 5.2
0. 76 0.2 2.61 0.9 1.68 0.5

II.. n l 5.0 11.21 4.4 15.01 4.7
214.24 69.1 110.76 36.9 172.50 53.9

12.11 3.6 24.71 8.2 18.54 5.8
1.'11 0.5 14.96 4.9 8.34 2. 6
0.60 0. 7 2.61 0.9 1.64 0. 5

- - 0.45 0.2 0.21 0.1
0.01 0.0 . - 0.01 0.0'

- . 0.02 0.0 0.01 0.0
~l . 6 6 1.1 19.'80 6.6 11.02 3.7
0.11 0.0 0. l9 0.1 0.16 0.1
0.07 0.0 0.50 0.2 0.26 0.1

- - 0.10 0.0 0.05 0.0
0.01 0.0 0.01 0.0 0.01 0.0

,

-

9.61 2. H 27.52 9.2 18.56 5.8
1. 'a n 0.6 5.46 1.0 3.72 1. 2
0.64 0.2 5.01 1.7 2.45 0. 9 a

0.40 0.1 1.02 1.0 1.71 0.5
i 0.52 0. 2 1.91 0. 6 ' l.21 0.4

0.15 0.1 1.11 0.4 0.73 0.2
0.18 0.1 0.21 0.1 0.21 0.1
0. 10 0.1 n . .! l 0.1 0.26 0.1
6.04 1. 9 '10.75 10.2 18.19 5.8

- - - - - - - . . - - - - - . . . - - . - - - - - - - . . . . - - -
_ _

__
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TABLE 8

HELATIVE ASUNDANCE (TN) Aun DIOMASS (5W) OF PI.918ES COLLFC T RY FLECTP0FIC!!I 1 chm 'FIC SIT %
EAST BRANCf1 Pr!WIOf4FN CPEEF. 1973 WD 1975.

1971 1975 1971 1975 _ _ 1973 __ '22240
~~ ~

gj6020 r10540 _ __

1475
inecies TN 1W %N 1W 51 4W T N 1W f N 4W 5 1 1 W

% Itin pickerel 3.0 3.i 7.0 6.1 0.1 1. 2 0.4 0.9 (O.1 <0.1 0.1 0.3
"hain pickerel 0.0 0.0 0.6 9.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
soldfish 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.0 1.1 4.1 0.? 0.4
"arp 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 3.0 0.2 1. 9 <0.1 0.%
Carp x golitish hybrii 0.0 0.0 0.0 0.0 0. 0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0
1 olden shiner 2.0 0.9 0.0 0.0 1. 9 0.8 1.6 0.7 0. 3 0.1 1.1 <0.1
4hite sucker 17.4 36.7 14.6 39.5 24.6 45.1 20.1 41.9 51.6 72.6 31.3 66.6 .

reek chutzucker 5.0 6.6 3.9 3.4 0.1 0.7 2.2 2.8 0. 2 ' O.2 0.1 0.2
White catfish 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 S. 0
Yellow bu11hea1 10.3 3. 5 5.8 6.5 5.8 10.6 25.5 11.1 6.5 5.7 11.4 11.7
3rown bullhead 1.6 2.2 2.1 1.1 1.4 4.6 0.9 1. 7 1.6 1.7 2.0 5.1
urgined nadtom 0.0 0.0 0.0 0.0 0.0 0.0 <0.1 <0.1 0.0 0.0 0.0 0.0

*

Pock bass 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 padbreast sunfish 13.3 8.0 12.4 7.4 31.1 21.4 22.2 20.9 0.7 11.1 1.1 ?.0

j Gessa sunfish 12.s 18.6 12.1 5.6 13.9 7. 3 6.2 5.1 31.6 11.0 41.1 11.5
- Puupkinseed 13.8 7.0 11.1 5.3 8.0 1.9 3.1 1.9 2. 5 1.5 1. 6 0.8 '

clu29111 1.9 0.8 5.3 2.1 1. 2 0.7 10.4 1.7 1. 2 0.1 0.4 0.1
Legolis hybri.1 14.8 10.5 19.4 10.5 2.9 1. 6 2. 6 2.1 1. 2 0.8 1. 2 0.3
Smallmouth bass 1. 2 0.4 0.0 0.0 1. 3 1.2 0.7 1.7- <0.1 <0.1 0.2 0.1
Largemouth bass 2. 7 1.4 5.8 2.7 1.5 0.9 3. 5 2.8 0.2 <0.1 0.2 <0.1

.

E1204 0 c1550 sues comb Mej Years
~

1973 1975 1973 1975 1973 1975 combinej_
inaclet 5N IW 5N 5W %N 1W 4N 1W TN %W % N 1W 5N 1W

R:dfin pickeret C.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.5 0.0 0.7 0.5 0.6 0.5
Chsin pickere! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 < 0.1 0.5 <0.1 0.3
lolitish 0.6 1.8 0.3 3.5 5.0 4.6 0.7 2.1 1. 2 3.0 0.2 1. 3 0.6 2.1
Carp 0. 0 0.0 0.1 1.8 0.1 31.8 4.4 n.8 0.3 11.4 0.7 11.4 0.6 11.4
Carp x gotifish hybrid 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.0 0.0 <0.1 0.6 <0.1 0.1
1 olden shiner 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.7 0.2 0.5 0.1 0.6 0.1
White sucker 27.0 54.6 14.3 27.1 13.4 29.3 6.8 21.9 12.1 48.7 20.1 44.3 25.1 46.1
crsek chubsucker 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0. 5 0.7 0.9 0.7 0.9 0.7
Nhite catfish 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 <0.1 <0.1 0.0 0.0 <0.1 <0.1
Yellow bullheit 18.5 24.4 37.6 34. 2 22.6 15.1 13.2 10.1 16.0 11.9 21.2 13.2 19.0 12.6
Proon t ullhea l 0.1 0.6 0.0 0.8 0. 6 0.4 0.7 1. 3 1. 3 1.6 1.0 3.1 1. 2 2.4
4arained madtom 0.0 0.0 0.4 0.2 7.7 0.7 7.5 0. 3 1. 0 0.2 1. 2 0.1 1.1 0.2
pock bass 0. 0 0.0 0.0 0.0 2.9 1.5 1.1 0.7 0.4 0.% 0.2 0.2 0.1 0.1
mit r c.au t nunfish 7. 5 4.4 10.1 15.4 28.7 10.6 37.9 15.0 13.4 7.9 15.8 10.6 14.8 9.4
tresn sunfish 24.5 12.4 31.5 15.2 8.1 0.9 12.9 1.6 21.4 7.9 24.1 7.5 23.1 7.6
'uppkinseed 0. 7 0.7 1.8 0.8 0.7 0.2 1.9 0.8 4. 6 1. 7 1. 3 1.2 1. 4 1.4
Hludjill 0.5 <0.1 0.0 0.0 0.4 < 0.1 2.5 0.6 1. 4 0.2 1.7 0.9 2.7 0.6
M m is hybrii 0.2 0.2 0.9 ,0.3 0.0 0.0 0.7 0.4 2. 7 1.3 2.7 1.2 2. 7 1. 2
hellmouth bass 0. 3 0.1 0.9 1.2 6.5 4.5 a.9 6.6 1. 3 1.9 1. 8 2.5 1.6 2.2
Lar.ier.out h bass 'O.1 1.0 0.1 0.1 0.1 0.1 0.8 0.1 3.7 0.4 1. 5 0.4 1.2 0.%

- -- - - _ _
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TABLE 9

BEIATIVE A fDI N n AllCF (1 TOT AL CATCH) OF ALL SPECIES
COLL ECTED nf EL ECTit3FISilIN G FROM FRETZ ( E15500)

A N D W A 'f A (ES650| II ESE R VOI R S , EAST BRANCll
PERKTOMEN CBEEK IN 1974 AND 1975.

15500 5650
1974 1975 1974 1975 TOTA L

SPrcIES Y 5 % 5 5

A M Eft IC A N E E f. 0.1 - - - 0.01
It EDF I N PI C R E ll Fl. - 0. 0 - - 0.01*

G ol. n F l !!!I 5.5 1. 0 1.1 0. 3 1.87
c al< e 0.6 1. 0 2. 4 3. 0 1.69

; G ol.n E u 5111118"I 1.9 0.5 0.1 0.1 0.60
nilutou lif nt!! D 0.1 0. 4 0.1 0.14-

W ill T M *llCKER 21.1 13.0 16.2 6.9 14.97
*

.

c orrn ct:1 DSiscrMR 0.6 0. I 0.1 0.22 .--

U lllTE t*Af risit - - 0.1 0.01-

T ril OW lilli t.llr A D 1. 4 6. 6 18.5 18.9 11.09
n it oW M lilil.I.llE A p 1.8 5.1 1. 0 2.1 3.33
H eniti;E A!.? Staurlsil 0.7 3. 5 8. 9 20.7 7.94' CHLEN !.llfl FI Sit 31.3 20.6 38.3 36.6 33.34
P H MI'l(I N'ir ED 21.0 15. 4 6. 7 7. 7 12.97
u l ti rG I I I. 1.4 19.0 0.1 0.6 6.415.F POM l !. H V ufil p 4.5 3. 3 4. 2 2. 5 3.61
S M A lt.1 Hil f il 1l 4 5 3 0.9 0.6 0. 3 0. 2 0.51
I. A l''Ir '10fif il ll A:iG 2. 3 1. 4 0. 7 0. 5 1.24-

.

-

r rl.I.rlu Pl.ucli 0.1 . - - 0.01

I

.

4

i

6

L

l

- - _ _ - _ _ _ _ - _ _ _
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. TABLE 10

Chi. EPI A (Ok DETER *4It1ATION OF IMPORTAtG FISHES OF t;AST BF ANCli PEkKIONEN CREEK.
.

IMPORTMecE LINK TO MHL1Elg[P,1LQN1
Altered

Altered Alterej Competitive
Cumn N.m e Rec reat ion a l Ecoloalcal Abundant Habitat Fool Supply R ela tion sh i ps

deJfin pickere18,a X X
Jatinfin hinega X X X X
COAmon abinega g X d X

Jgotfin shinera X X X X

White auckagt,a,* X X X 4 X
Yellow bullheadt,a X X X X
Red 14reas t Junfisha,a,* X X X i X
Green sunfish 8,a,* X X X X-

Pumn inseedt,a X X X Xu
Sn411 mouth basst,a X X X

Tease 114tel darter 8 X X X

-

sJ ecies sampled by large fish catch per unit effort program.t
aJpecies sampled by large fish population estimate program
aspecies s.sapled by seine program
*Jpocied sampled by age drul growth program.

.

O
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TABLE 11

POPf1IATICN ESTTMATES {N PER 500M STREAN LENGTH) Ato ESTIMATfD *IO.nSS (W I?l r1 85P "371 ST*-FXt LENG7H) DF SFLEC7EI)SPECIES COLLECTED BT ELECTh077SMING FRort 14 TIC SITES, EAST en4NCH PEPKIINF4 CR'FK, 1971 A M 1975.

"

E36020 530540 E22240 E12040 E1550 sites Combinalliwcles Year N/500m W/500m N/500m W/530m N/500m W/500m N/500m W/503m rus012 W/500m 4/500m W/5004
e

Sc1 fin pickeret 1973 36 1.05 13 0.71 1 0.01 0 0.00 0 0.00 9 0. 161975 62 1.84 21 0.71 0 0.00 0 0.03 0 0.00 17 0.51

White sucker 1973 185 12.65 390 25.91 1661 100.86 586 35.40 203 47.54 605 44.471975 '130 11.81 676 31.44 1202 17.54 457 15.19 16 2 48.31 525 48.94

Yellow bu11hea1 1973 110 1.20 91 6.07 208 7.85 811 15.'82 14 1 28.48 317 11.881975 52 1.95 835 8.89 4 13 10.94 1899 19.16 115 20.51 561 12.29
Radbreast sunfish 1973 142 2.76 524 12.20 23 0.41 161 2.83 435 20.09 257 7.671975 111 2.22 725 15.00 118 4.21 12 1 8.61 907 10.27 416 12.24
Ireen sunfish 1973 136 6.48 220 4.20 1010 15.34 510 7.92 125 1.76 406 7.121975 108 1.68 202 3.84 1586 23.84 1069 8.51 107 3.17 654 8.21

Pumpkinseed 1973 147 2.43 126 2.22 112 2.14 16 0.02 12 0.46 83 1.451975 99 1.57 100 1.47 129 1.57 57 0.42 47 1.57 86 1.32
S allmouth base 1973 13 0.13 20 0.68 1 0.02 6 0.08 98 8.56 28 1.891975 0 0.00 24 1.31 7 0.25 30 0.69 213 13.43 55 3.14

e

l

i

!

;

l

i

. -_ _ _ _ _ - - - - -
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Table 12

POP *lLATIO'I ESTIM47E3 (N) AND ESTIit\TED BIOfiiS3 (W) OF SELEETED SPECIES COLLECTED BY
ele.c;?OFISHING PROM LENTIC SITES, EAST EPAtlCH PERNIONDi ChELE, IN 1974 and 1975.

~

E15500 E5650 Sites combine 1
spe<:les Year N W ikg) N W (kg) N W(kg)

:
Pelfin pickerel 1974 0 0 - 0 --

1975 1 0 -
1 --

White sucker 1974 1849 687 - 1836 --

1975 576 98.53 654 122.29 1230 220.82

Yellow bullhead 1974 64 789 853 -- -

1975 539 47.72 1433 104.68 1972 152.40

Relbreast sunfish 1974 11 230 - 241- -

1975 113 2.95 827 2J.52 940 26.47

Green sunfish 1974 1807 1180 . 2287 --

1975 847 20.96 869 25.50 1716 a6.46

Pumpkinseed 1974 931 160 1091 -
e

- -

1975 540 20.42 247 7.15 787 27.57

Smallmouth base 1974 22 7 29 -- -

1975 14 6 20 -- -

F

.

O

__ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 13

I'I
f.ENGTH-WEIGHT RELATIONSHIPS (in W = a +b in L) OF SELECTED SPECTE'i

COLLECTE7 BY SEINE FROM EAST BRANCH PERKICMEN CREEKI IN 1975 an3 1976.

3pecies Site / Year a b

common shiner E36690 -12.91 1.40E32170 -12.63 3.33E29810 -11.94 3.17.I E26630 -12.76 3.38'

E22980 -11.94 3.1 R*

E12440 -12.37 3.27I E5475 -12.61 3.33-E1890 -12.31 3.25
,

1975 -12.67 3.34
i

1976 -12.16 3.23
Spotfin shiner E36690 -11.98 1.I'3<g E32170 -12.14 3.175 E29810 -i2.29 3.2i4 E26630 -12.31 3.22E22980 -12.51 3.29I E12440 -11.82 3.09E5475 -12.27 3.21E1890 -11.97 3.12

1975 -12.28 3.201976
I -12.00 3.14

II
I;

.

I
'I
1

I
!I

!I- -

!I
_ _ _ _ _ _ _ _ _ _ -- _ -- _
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TABLE 14

'

LRWITH-WEIG1T RFLATION5MIPS (In W = 4+b In L) '1F SdLECTEC .im: * t s S
Cot t.'CTED BY RLECTPOf fSHING FPC.* LOTTC STTES, RAST P9 A'4CII 'tF W I0 4?'' c-e. ra' +

,

I!I 1973 AND 1975.
i

'
~'1971 19 M

S w ies Stee a to i 'L
White sucker E36020 -12.76 3.27i

i E30540 -11.59 1.09
E22240 -11.47 3.01
E12040 -10.86 2.92
E1550 -11.37 3.02

I Redbreast sunfish E36020 - 11.92 3.24 -10.41 1. J 1
R30540 -11.05 3.06 - 10. 77 1.01
E22240 - 10.29 2.92 - 12.70 1. 11
E12040 -11.70 3.20 -11.14 1.09I 21550 -10.98 1.05 -11.0.1 1.05

irren sunfish E16020 -11.01 1.05 -11.69 1. 81
F10940 - 12.8 1 3.42 -11.40 3.1 s
E22240 -11.40 1.12 -11.79 1.12I E12040 - 13.29 1.53 -11.95 1. M
F1550 -12.20 3.10 -11.I1 I . :s s

I
I

.

I
I
I
I

I -

I
I -

I
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TABLE 15
:

MEAN CALCULATED LEPE1T!!S AT ANNULU.9 FOP REDFIN PICKEPEL COLLECTED%? *1VT*

STTES ON THE EAST PPANCH PERKIC'4EN CREEM IN 1971 AND 1979

I NO. Of 14 pen C tim 314tei Length im F '.) it Un 11 tj47*-'Irois p Fish I TT ff! TV */
__

I 12 126

I
II 6 117 170IIT J 1.12 1A4 210IV 2 132 178 201 2 34V

1 14 149 178 205 2"a
Total 24 24 12 6 3 '

Jeand Average
Length 124 173 202 224 25'Increment 124 49 29 27 au5 Total Grotsth 48.1 19.0 11.2 A.* 11.2

__.

I
.

I
I

.

I
I

-

I
I
I' -
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TABLE 16

M E UA CtLCULATED LEtlGTHS AT ANNULUS FOR WIIITE SUCKEP COLLECTED RY ELECT'tOFIstittri
81PSTREA1 AN3 TwMNSTREAM C8 SELL *PSVILLE, EAST Y ANCit PERKTOMEN CREEN, IN 1971.

No. of Mean Calc'3t at ed f.en gh imm FT.1_at gggg[gsj
Age-Group Year-class Loca tion Fish I II III IV

I 1973 Upstream 7 63
Downstream 24 9%

.

II 1971 Upstream 19 79 143
Downstream 26 91 158

III 1970 Upstream 22 78 131 194
Downstream 28 81 119 197

IV 1969 upstream 6 7a 114 177 213*

Downstream 6 76 116 195 248 i

Total No. Fish Upstream 54 54 47 28 6
Down s t ream 84 84 60 34 6

Weight ed Mean FL Upstream 76 115 190 211
Downstreaa 89 147 197 244

Increment Upstream 76 59 55 23
Downstream 89 59 50 47

1 Total Growth Upst ream 15.7 27.7 25.8 10.8Downstream .16.1 24.2 20.5 19.2
--

___

i

_ _ _ _ _ . _ _
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TABLE 17
I

I MPAPI CALC'!LATM LMNGTHS AT ANPitJf.f!S FCF RE'1EP EAST S'tNFI Sil "*Lf.'/D7
-

EECTIt0FISHIN'l FPOM LOTIC SITES, EAST PItMIC11 PrP RT CMF.'? CIIEE',
c

<

IM 1973 AND 1975.

I tm. of
'deMMtad mean Lanot h (mm FL{ it Ann 31M|

~~~

11te Year wish I !! IIT iv _ 'f_ _
E36020 1973 84 32 66 94 - 11a la 1

i
1975 27 23 94 90

E30540 1973 Its 34 65 74 116 tiaj 1975 54 12 64 91 11e
i E22240 1973 to 10 70|W 1975 24 31 A9 tot1
'

R12040 1973 79 37 86 122 144 166
!

1975 46 11 80 119
}- E1550 1973 90 41 94 129j 1975 55 13 85 131I - _..__

.

!I
.

I
4

I
.

!I
;

!

I
:I
|

;I
:
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TABLE 181

i

MEAN C4LC'JL ATEf1 LENG7HS AT ANNULUS FOR GREEN SUNFI.if' CCLLECTEn "(
ELECTDOFISHING FROM LOTIC SI7ES, FAST 2 RANCH PE*t! OMEN CPERF,

IN 1973 AND 1975.

No. of Weiqhteri Man fength imm Ft. ) se Annu!' 9~~~~,

qite Year Fish I TT III TY_

I R36020 1973 47 38 76 109 119
1975 35 28 691

E10540 1973 79 38 75 106
1975 37 to 80>

W E22240 1973 103 36 77 111
1975 47 33 75 103

E12040 1973 149 37 77 112 III
1975 30 .15 71 108

.

'1550 1973 62 37 77 11 A

I .

1975 16 32 78 107
...

I
I:

i

a

l

4

l

.

I

I
,

!I
|I |

I
|I ;
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' SECTION VIII

,

TERRESTRIAL BIOLOGY
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PERKIOMEN DIVERSION PIPELINE & BRADSHAW RESERVOIR
-

TERRESTRIAL ECOLOGYI
The following information is the result of an April,1979 inspection '

by an RMC - Ecological Division terrestrial biologist.

Pipeline Routes

I Visual inspection was made of most of each route from road crossings
and by walking through many of the wooded portions of the routes.

I From the standpoint of adverse impacts to terrestrial plants and
animals all three routes are essentially similar. Construction of Line
B (as per Perkiomen Transmission Main General Map, Figure No. 3) will
probably cause the least disturbance to present plant and animal communities
because it parallels the existing Texas Eastern Pipeline for most of its
length. No rare, threatened, or endangered plant or animal species on
the preferred or either of the alternative routes were observed.

Most of each of the three routes was composed of pasture, crop
fields, and suburban lawns. The remainder of each was wooded. The
species composition of all the woodlots inspected was remarkably similar.
All were dominated by oaks and hickories of several species and red
maple. The understory was sparse and open; poison ivy was ubiquitous.
The woodlots through which the the pipeline routes pass are typical ofI other wooded areas in the immediate vicinity. No unique or critical
habitats along these pipeline routes were observed. Many of the woodlots
inspected had small trash dumps in them.

In summary, the terrestrial flora and fauna of the three routes for
the Perkiomen Diversion Pipeline are very similar to that of the rest of
Upper Bucks County, None of the routes, to our knowledge, pass through
or contain any critical plant or animal habitats.

The discharge sites for each route (A, B, C) are very similar. The

I banks of the East Branch Perkiomen are composed of a thick shrub and
tree cover which contains red maple, silver maple (A. sacchariunum), and
several species of dogwood and virurnum. These shrubs serve to stabilize
the creek, and an effort should be made to protect these shrubs duringI construction. There was no unique or critical habitat apparent at or
near the discharge sites.

Brabhaw Reservoir

The Bradshaw Reservoir site is composed of a crop field which
contained corn stubble at the time of the inspection and a small woodlot.I The woodlot was typical of those observed in the area and was composed
mainly of Pin Oak (Querque palustris) and Red Maple (Acer rubrum).
There was a small shallow pond in the woodlot which will probably be

I contained in the reservoir. Many trees in this woodlot had been recently
cut down and removed, probably for firewood.

I
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Historic and Archaeological Report ;
,

' General A detailed study and field investigation was conducted by local

I archaeologists in late 1978 to determine if the construction of
the proposed facilities would destroy or encroach on any ite=s

j of archaeologic value. This study was made to supplement
investigations previously conducted by others and reported in
the IEBC's Environmental Impact Statement of February,1973~

..QJ Iccation The field investigation was conducted on the site of the
Bradshaw Reservoir and along the entire route of the Perkiomen
Transmission Main. Field locations were relatively easy to
establish since the reservoir property is bounded by two;

( improved township roads and the main runs parallel to the
Texas Eastern right-of-way.*

x
3 Description of Study

The archaeologists first conducted a literature search toa

b develop the history of the area. Several books have been
written concerning the early Indian tribes in Bucks County and
about local historic places. Following this effort, a field
inspection trip was made during which numerous test pits were

- dug and many shovel tests made. Test pit excavations were from
3 to 5 feet on a side and from 1 to 2 feet deep. A shovel test
was made by digging a hole about 1 foot deep and only 1 feet
long by 3/4 feet wide. In addition to fresh excavations,

I existing pits and cuts for roads were carefully inspected.

Findings Bradshaw Reservoir - There is nothing in the reservoir area
,

that would be eligible for nomination to the Historic Register.
- Much of the area currently is used for farm 1ng,and a corn crop

was growing at the time of the investigation. A stand of pine
trees., surrounded by dense undergrowth, covers a portion of the
site. The test pit opened revealed no cultural materials below
the surface.

[ Perkiomen Transmission Main - The route of the main is generdly

plowed cornfields, open woodlands, and medium to medium-high
j grass.

The first mile of the route between the Bradshaw Reservoir and
Durham Road (PA 413) was walked, but neither visual observation'

nor shovel testa disclosed any significant cultural materials.
2

Over the next 1 75 miles, between roads PA 413 and US 611, the
remains of a stone field wall and an abandoned well were found.
Both appear to have been constructed of plated, shale-like stones'

seen quite cor:rnonly in this area. No artifacts or other standing
g

s4 features were noted in this area.
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The main next extends about 1 mile from US 611 to the north branch
of Cabin Run. Again no artifacts or features of i=portance were

noted. Two local residents did mention findir4 a few arrowheads 20I to 30 years ago, but none have been repbrted found since that ti=e.
Because of this report, a test pit was opened and shovel tests
made; but all results were negative.

The next mile between Scott Road and Deep Run revealed nothing
of interest. The area has been used recently for dumping of both
construction materials and domestic debris.

The ramnining distance to the East Branch of the Perkio=en was
walked and searched. However, results were the same; no artifacts

I or features of i=portance or historical interest were found.
The owner of land on which shovel tests were conducted claimed
there once was a small town called Jacobstown, but nothing is now
visible.

Conclusion

I No historic or archaeologic properties will be effected by the
proposed construction based on infor=ation obtained durir4 the
subject study. To supplement the study, a surveillance program
will be implemented during ground clearing and excavating to assure
that any features of historic or archaeologic value, which were
not discovered during the initial search, will not be destroyed.
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