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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 aill

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.



BRADSHAW RESERVOIR, TRANSMISSION MAIN, EAST BRANCH PERKIOMEN,
AND PERKIOMEN CREEKS

ENVIRONMENTAL REPORT

SUMMARY

This Report provides information ca 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 mair from the Reservoir to the East
Branch of the Perkiomen Creex. The PECO pe-tion of the Point Pleasant
Diversion Plan was reviewed by the DRBC as pa.t of its review of the
inclusion of the Point Pleasant Diversion Plan in the DRBC's Comprehensive
Plan. A Final Environmental Impact Statement was prepared by the DRBC
in February, 1973, in connection with its Comprehensive Plan review.
The PECC 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
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 additionmal information or clarification
since no significant changes in these areas have occurrad 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
facility and discusses alternatives considered specifically for the
reservoir.



SECTION II - PROJECT DESCRIPTION - PERKIOMEN TRANSMISSION MAIN

The Perkiomen Transmission Main and the environmental impacts
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 » Limerick
Generating Station were discussed in the 1973 DRBC EIS. The conclusions
reached in connection with each of the five alternatives covered in the
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

Supplemental flow and meteorological data from 1974 to 1977 were
evaluated and summarized The information is shown in Table | of Section
IV. Also included is a summary of the estimated augmentation and flow,
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.
Cetailed supplemental flow information compiled bv E. H. Bourquard
Assoclates is also presented in Section I

w
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ECTION V - WATER QUALIT

The general conclusions of the 1973 DRBC EIS regarding water quality
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.
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 more
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 tc mouth. The upstream
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.




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 lmprovement in aquatic life.
The increased flow will not improve fish proiuction uniformlv since some
areas are already quite productive. In addi{tinn, increased flow will

likely enhance the aesthetics of fishing sites.

Ad 4

not be significant, and the overall creek {3 expected to improve with
time.

There will be some loss of aquatic life. However, the loss will

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

2 vil,.

Section IX - HISTORICAL AND ARCHEOLOGICAL INFORMATION

The possibility that places of historical or archeological importance
would be disturbed by the proposed action was considered in th= 1973
DRBC EIS. The conclusion was that the Bradehaw 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 stuay and
investigation conducted in 1978.
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Studies which are presently underway indicate that the pipe material
could be coated steel or reinforced fiberglass and that a more
economical size might be 45 inches inside diameter. The ultimate
decision on these items will depend in part on material costs and
construction labor costs at the time of bidding the work.

Alternatives

Consideration was given to three alternative routes (Figure Nc. 3)
for the Perkiomen 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 estimates. It generally represents the shortest
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
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 preliminary examinations.

Line "B". This route extends along an existing pipeline right-of-way
of the Texas Easterm Transmission Corporation which runs
nearly parallel to and at a distance of approximately 2000
feet south of the above mentioned Line "A". The Texas
Eastern right-ofeway is 125 feet wide, sufficient to
install four pipelines at 25-foot spacing. Three pipes, a
24=inch, 30-inch, and 30-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 length
as Line "A". Although such a line would be located on
higher ground than Line "A" and thus would have higher
pumping costs, its location adjacent to an existing pipeline,
forming a common pipeline corridor, will minimize 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
2400 feet longer and a static pumping head about 15 feet
greater than Line "A". The sole advantage of this route
appeared to be less difficult problems in connection with
right-cf-way acquisition. The Buckeye Pipeline Company and
the Humble 0il Company were contacted to determine the
present status of the right-of-way along Line "C". It
became evident that renegotiaticns would probably be
necessary with each property owner and sco the righte-cf-way
situation thus appears complex. Any advantage this route
might have had disappeared.




Other features regarding the three routes were reviewed and found to be

quite similar. All lines pass through soil with nearly the same properties.

The geoclogical formations are nearly identical, sc no severe excavation
problems are expected on any route.

The *otal area required for right-of-way would be similar for all routes.
Esthetically there should be no significant difference between routes
since after construction the right-of-way will be graded and reseeded

80 that 1t will easentially be recurred to the natural ccadition. Finally
a review was mace of the area involved to determine the presence of any
historic or archeological features of importance. The routes were
econsiderei equally acceptable by this review. (See Section IX.)

Line "B" was selected from the alternatives 23 the best route to develcp
priserily because the acquisition of the right-of-way would have the least
impact on the public since it would utilize an existing pipeline corridor.
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SECTION III

ALTERNATIVES TO PROPOSED PLAN



Alternatives to Proposed Plan

A number of alternatives to the proposed water supply system for the
Limerick Generating Station have been considered. The proposed plan is
based upon others delivering Delaware River water to the Bradshaw Reservoir,
a facility to be built, owned and operated by PECo., and the subsequent
pumping of the water by PECo. through its own transmission main to the
East Branch of the Perkiomen Creek.

The alternatives .nvestigated include: four different pipelines
originating at different points on the Delaware River but each delivering
water to the East Branch of the Perkiomen Creek, two different pipelines
originating at the Delaware River and following different routes to a
booster pumping station on the Perkiomen Creek near Graterford, a pipeline
from the Philadelphia Northeast Sewage Treatment Plant tc a booster pumping
station on the Peridiomen Creek near Graterford, reservoirs in the Schuylkill
River Basin and groundwater underlying the area near the generating station.

Several significant differences exist between the alternatives as a
group and the proposed plan. Under the proposed plan others will construct
a new intake pumping station capable of delivering sufficient water to
meet IMiture public water supply requirements and to supply the needs of
the Limerick Generating Station. The alternatives assume PECo. would act
alone and construct facilities to supply only its own needs. These facilities
would nct be readily expandable in the future to serve the public. There
would be no Bradshaw Reservoir constructed as part of any of the alternmative
plans.

Pipelines from Delaware River tc East Branch Perkiomen

Alternative A - A pipeline, approximately 9.2 miles long and 42 inches in
diameter, would convey water inland from an intake/pumping station located
on the Delaware River, north of Tchickon Creek near Walls Island (about
River Mile 160), to the East Branch of the Perkiomen Creek near Elephant
Road.

Alternative B - A pipeline, approximately 9.1 miles long and 42 inches in
<ameter, would convey water inland from an intake/pumping station located
on *he Delaware River at Point Pleasant (about River Mile 157) to the East
Branc:: of the Perkiomen Creek near Elephant Road. This altermative is
similar ‘o the proposed joint Point Pleasant proposal which would serve
the water nceds of both Bucks and Montgomery Counties and PECo., but it
would be sizei to meet only the PECo. requirements. The transmissicn main
would follow tne propcsed route of the combined main and the main to the
East Branch of the Perkiomen. There would be no Bradshaw Reservoir.

Alternative C - A pipeline, approximately 12.8 miles long and 48 inches
in diameter, would convey water inland from an intake/pumping 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, approximately 14.8 miles long and 48 inches
in diameter, would convey water inland from an intake/pumping station
located on the Delaware River north of New Hope (about River Mile 150)
to the East Branch of the Perkiomen Creek near Elephant Road.




Pipelines from Delaware River to Graterford

Alternative E - A pipeline, approximately 34.8 miles long and 54 inches in
a‘ameter, would convay water inland from an intake/pumping 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 toc a booster
pumping station on the Perkiomen Creek near Graterford.

Alternative F - A pipeline, approximately 32.8 miles long and 54 inches in
diameter, would convey water inland from an intake/punping station located
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 station on the Perkiomen Creek near Graterford.

Pipeline from Sewage Treatment Plant to Graterford

Alternative G - A pipeline, approximately 48 miles long and 60 inches in
diameter, would convey the effluent from the City of Philadelphia Northeast
Sewage Treatment Plant (about River Mile 104) to a booster pumping station
on the Perkiomen Creek near Graterford. The pipeline would go north from
the treatment plant approximately 8 miles through a heavily developed area
of the city, turn northwest and parallel Route 63 to the pumping station.

Analysii of Pipeline Alternatives

The cost, environmental impact, and land use impact of an underground
pipeline are closely related tc 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
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 Altermative A since it
would parallel the Texas Eastern Transmission Corporation right-cf-way,
minimizing the envirommental and land use effects by using the common
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 woudd have significantly greater impacts than
Alternatives A, B, C, and D. Alternatives E, F, and G are considerably
longer thus increasing the environmental impacts, 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 and
suburban areas of Lower Bucks and Montgomery Counties. In addition, these
latter alternatives will not utilize the East Branch of the Perkiomen

Creek and will not benefit the East Branch by providing a substantial
minimum 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 problems and costs associated with these altermatives,

particularly with the sewage treatment plant effluent, as a makeup water
scurce have not been evaluated.
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Alternative B, which would serve alone and which is indicated above to i
be the most desirable cf the alternative pipelines, and separate facilities |
to supply Bucks County were compared with the proposed joint water supply |
facilities in the Feasibility Study prepared by E. H. Bourquard Associates |
in 1970. This study, done for the DRBC, Bucks County and PECo., was

referenced in the 1973 DRBC EIS., The comparison indicated that the

Joint facilities would result in annual cost savings of more than 20% €or

Bucks County and 10% for PECo. as well as providing advantages in operating
flexibility and reliability. Since the joint project alsc requires 2

fewer miles of total right-of-way than the combined individual facilities,

the proposed project is superior to the mcst preferred alternate pipeline

route.

Reserveoir Alternatives in the Schuylkill River Basin

Existing or Planned DRBC Reservoir - Nc existing reservoir in the
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 meet
Limerick Generating Station needs.

Company Owned Reservoir in the Schuylkill Basin - A number of potential
reservoir sites have been identified in the Schuylkill Basin as a result
of map and field studies by the Corps of Engineers and utility company
consultants. Ten of these sites received extensive preliminary 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 impact than the proposed pipeline system. At the most
environmentally acceptable Schuylkill Basin site, about 2000 acres of
land would have to be purchased and relocation of more than 60 households
would be required to allow reservoir construction and operation. About
770 acres of land would be inundated or covered by embankments. The cost
of a reservoir is also significantly higher than the proposed pipeline
system.

Groundwater Alternative

The groundwater resources in much of Montgomery County are already used at
or in excess of their drought recharge capability. The use of groundwater
for makeup to Limerick Generating Station, therefore, is not feasible. As
evidence of the critical nature of groundwater supplies, it only needs to

be noted that the recent studies of the DRBC indicate problems 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.




Sumary

The proposed joint water supply system, designed to supply the needs of
Bucks and Montgomery Counties and PECo., is considerably less envirommentally
harmful, requires less land and results in lower costs than any of the
alternatives studies. When compared to the pipeline alternatives, it
results in only one intake/pumping station on the Delaware River to serve
several users rather than a series of stations, each having a single
purpcse. A new reserveir in the Schuylkill River Basin would have a
greater environmental impact, 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.
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Flow Information

A report entitled "Investigation of the Effect of Proposed Puzpages on
Stream Flows of East Branch Perkiomen Creek and North Branch Neshaminy Creek”
by E. H. Bourquard Associates, Inc., dated July 8, 1970, was included in the
1973 DRBC EIS as Appendix 8. Subsequent to the preparation of the report,
changes were made in the proposed pumping rates to the East Branch Perkicmen
Creek. Therefore, a thorough review has been made to determine 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 Peridomen
Creek are updated accordingly. Paragraph headings are as used in the original
report.

Introduction. No change.

Puror e of Investigation. No change.

Periiomen Creek. For this update, the East Branch Perkicmen Creek channel

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

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 comments is attached hereto. At

each site, new estimates were made of typical channel bottom widths and of
Manning "n" values.

Re-examination of the East Branch revealed only minor changes in channel
aligments and sections since the prior examinations. 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.




Neshaminy Creek. Updated in NWSS EIR.

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

water into the East Branch of Perkiomen Creek was

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

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

Manning's "n". The changes in channel 7lows resulted from the reduction

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

usage of a2 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

except that the low and median flows were

as for the original computations,

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

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

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

putations were not revised.

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.

One Year Flood. No change.

Mean Annual Flood. No change.

Five Year and Fifty Year Floods. No change.

The average rate of pumping Delaware River
estimated to be 35 MGD

Delzware River Pumpage.

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

rate is now

This

the Schuylkill River and Perkiomen Creek, the average pumping

estimated at 22. 3 MGD (34 cfs), not including water losses in transit.



rate was used in the revised computations. The maximum Perkiomen

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

Findings on Perkiomen Creek, Tables Nos. 1 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 Tables Nos, 1 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. A

major change from the original hydraulic computations was taking of over-

bank flow into account; this had not been done in the original computations.

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

of pumpages during low flow periods.

Median Stream Flow. There were no appreciable changes as a

result of the updated pumping rates and stream channel characteristics.
The only major change was in the period when a minimum pumpage of 27
cfs is to be maintained into the East Branch. briginally, it had been
assumed to be year-around. The present concept is to maintain this min-
imum from the first day each year that the Schuylléill River and Perkiomen

Creek are unable to supply the cooling water needs of the Limerick Plant
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to the day in late fall and early winter when the two streams are atle to
supply these needs on a continuing basis. Analyses of stream flow data

indicate that, with this criteria, the minimum pumpage rate of 27 cis

«ill be maintained from mid-April to mid-November under average stream
flow conditions. During this period, pumpages into the East Branch would

be halted whenever floods occurred on this stream.

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

flood flows was to show that the stream channel is subject to much greatex
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 recuced from

£4 cfs to 34 cfs, these ratios are greater than those originally calculated.
Lccordingly, the effects of the pumpages on the strearn channel should be
even less than had been originally anticipated.

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

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

Operation of Pumping Station. No change.

Generzl Conclusions. No change. Elimination of the 27 c¢fs minimum

pumpage 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

stream. It is during this period when pnatural stream flows are greatest and

#~e needs of the stream biota are at a minimum.

il



TABLE 1

SIMULATION OF
ESTIMATED WEEKLY WATER WITHDRAWALS DURING TWO UNIT,
FULL POWER GENE%ATION.

1974=1977
Total WEEKS WATER WITHDRAWN FROM Estimated Withdrawal
Month Weeks Schuylkill Perkiomen Delaware From Delaware, CFS
January 16 1€ 0 0 0
February 16 16 0 0 0
March 17 17 0 0 0
April 19 18 0 1 43.5
May 16 6 4 6 23.8
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
October 16 3 3 10 27.6
November 16 12 1 3 37.3
December 20 20 0 0 0
TOTAL = 208 111 14 83

2 of Total 1002 532 72 40%
Mean, Weeks/

Year 28 3 21

lBascd 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. l. Concentration factor equals 3.34 and drift equals 0.017
percent of circulating water and service water flows.



New (New) data are from computations made in April 1979 using updated basic aninTinalion,

N -
COMPARISON OF ORIGINAIL, AND NEW STRFAM FLOW DATA
Stream 7 Day - 2 Year Ln‘}v Flow in Fant Dranch Parkiomen Creck with;
Channel No Dumpage Average Dampay e Maximum Pumpare
Site Q in cfs D in ft, V in fps Q in cia D in ft, V in {ps () in cfa Din ft. V in fps
No. OvigJNew [Orie ! New | Ovipf New Orig./New |Ovip./New [Orvip.f New OrigJNew |Orig.fNew [Orig. Ncw]
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]10.65]0.89 1.0711.13!
2 1.03/1.20/0.050.05(0.22]|0.17 | 55.035.2]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 £6.0[66.1{0,480.50|1.60 1.46!
4 0.9211.07/0.040.05]0.22]0.22 | 55.0(35.1|0.40]0.35]1.34|0.94 | 66.0 66.1]10.45(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 0.7710.90/0.04]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 0.7110.83]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 0.65/0.7610.05(0.06]0.17]|0.16 | 54.7|34.8|0 51 |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|i. 7%,
10 0.40]0.4610.0310.06]0.17]0.20 | 54.4|34.5]0.54|0.72|1.31|1.19 | 65.4165.5]0.61]0.98|1.39|1.65
10A 0.3210.38]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 1.803
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 1.70l
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 | €5.2]65.210.88]1.30|1.79}1.93
13 0.110.1310.0210.03}0.13 0.16 | 54.1/34.1/0.65|0.70{2.00|1.56 | ¢5.1165.1]0.74(0.95|2.14|2.17
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 | €5.1|65.0(0.79|1.28 |2.64 3. 00!
Average |0.59]0.69|0.0410.05[/0.19]0.19 | 54.6|34.7]0.56]0.59]1.45|1.13 | 65.6|65.7!10.6310.80{1.56]1.57j
Notcs: 1., Original (Orig.) data are from Report dated July 8, 1970, titled "Investigation ef the F.ifects of
Proposcd Pumpages on Stream Flows of East Branch Perkiomen Creclk and North Branch of
Neshaminy Creek",
2.

TARLE NO. 1



COMPARISON OF ORIGINAL AND NEW STREAM FLOW DATA

Stream Modian Stroam Flow in East Branch Porkiomen Creck with:
Channel No Pumpage Average Pumpape Maximum Pumpage
Site Q in cfs D in ft, V in fps Q in cfs D in ft. V in fps Q in cfs D in ft, V in fps
No. Orig./New |Orig.|New |OrigiNew Orig.)/New |Orig)New [Orig.|New Orig/New |Orig.|New |Orig.|New
1 31.9/33.6/0.420.69 [0.80|0.74 | 85.9|67.6/0.76{0,901.19]1.13 96.9198.6(0.82 |1.13]1,24]1,31
2 30.8 [32.50.36|0.37 |0.90{0.64 | 84,.8|66.5[0.65|0.49/1.37]0.99 | 95.8 97.510.70 |0.62]1.44|1.15
3 28.6 130.210.2910.36|1,16]0.92 | 82,6 |64.2|0.54]{0.49|1.781.44 93,6/95.2{0.59 |0.62|1.85|1,68
4 27.5129.110.2710.34 |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 25.6127.110.23/0.29 |0.84[0.69 | 79,6|61.1]0.44|0,40]1.36]1.11 90.692,1|0.48 |0.52 1,42 |1.31
6 23,2 |24.50.26 10,27 |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 21.3122.50.27]0.38 |0.83}0.70 | 75.3|56.5|0.58|0.56/1.35/1.17 | 86.3187.5 0.63(0.73]1.43}1,39
8 19.4 |20.510.33|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 15.7 116.510.23 |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 9.7110.310.22]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]1.571.90
11 8.6| 9.110.28]0.36]0.82]0.68 | 62.6]/43.1]0.90(0.80|1.81|1.45 | 73,6|74.1]1.001.11]1.91 1.78
12 5.11 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|37.40.69|0.69]|2.02|1.76 | 638.2|68.4/0.76|0.98]2,18 |2,21
14 1.41 1.4]0.08]0.15]0.56]0.61 | 55,4|35.4|0.72|0.90|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 j0.81|0,71 | 71.6|52.6 0.6'4 0.67|1.60|1.40 | 82.6|83.6]|0.71]0.88|1,69|1.68
Notes: 1.

Proposed Pumpages on Stream Flows of East Branch Perkiomen Creck and North Branch of

Neshaminy Crcek",

New (New) data are from computations made in April 1979 using updated basic information.

Original (Orig.) data are from Report dated July 8, 1970, titled "Investigation of the Effects of
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SECTION V

WATER QUALITY



Perkiomen Creek Water Quality

Weter quality stucies 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
description of sampling locations). The data are reflective of a
moderately hard warmwater stream that receives moderate amounts of
pollution. The mainstem Perkiomen Creek has an ionic base which fluctuates
between sulfate and carbonate, and like the Schuylkill contains high
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
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
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 conuidered essential plant nutrients and
of certain transition series elements (i.e. iron, manganese, zinc,
copper, and chromium). The quality of the Upper %ast 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 alit

Water quality studies of the Delaware River were initiated in May,
1974, The water quality of the Delaware (1975 through 1977) is summarized
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
and does not contain excessively high concentrations of major cations
and anions or ions considered essential plant nutrients (Table 4). Lead
and zinc are the only transition series elements present in significant
quantities. While temporal changes in Delaware water quality do occur,
they are not as severe as the shifts on smaller streams because of the
greater flow.
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STATION

P14390*

E32300

E2800

ALl12563

* River meter

ABLE 2 - SAMPLING LOCATIONS

LOCATION
Perkiomen - Graterford Intake
East Branch - Headwaters

East Branch - Mouth

Delaware River - Point Pleasant
Intake
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SECTICN VI

WATER TEMPERATUKE



Suppl

n

Basin

Delaware River

y water temperature reading
thermographs located along
route, The thermograph ref
ched tables {1 located on
t Pleasant water transfer
nch of the Perkiomen upstream of the
the inflow point of the transfer
cated on the East Branch beneatt

y

Bucks Road
pipeline,
the Garges

[emp Z is on the main stem Perkiomen Creek a

Graterford intake.

ached tables are analyses of data
=

74 to June 2, 1977 and are as

Table
nimum value and maximum value for all year
r each year individually for the months of
y=-=0ctob .
tween location means showed that for all vy
mperatures for the Delaware River
Pe

shows the same statistics as Table 1|
period of interest is January--December.
monthly means for all years combined.

gives the N size, mean, standarc

A Duncan’'s multiple range test

rkiomen locations were not signi

deviation,
combined and
iversion,

for difference
rs combined
lower East
‘icantly different.
except that
Table 3 presents




THERMOGRA P+
THE PERKIOMEN,TEMP_3 AND 1
AND TEMP_S TI¢

i<
MAY=DCTNEE
) “w - G

v':'A"

YEAR=T74

STANDARD MINIMUM
DEVIATICN VALUE

11.67
5.96
8.99
7.88

T L L T ——

4. 16 9.57
4.30 7.81
3.94 6.05
4.h4 11.08

———— —— o — ——— - —— ———— A —— . ——

20.41 4.95
19,20 522
17.16 5.10
19.31

———— YEARZTT =

19.35
19.18
17.29
18.50

W W ww

. » .
o o
PdN WV




TherRMOGRAFR TEMP_Z2 1S ON
e PERAKICMEN,TeMP_3 ANU TeMP_4& ARE ON THE EAST BERANCH
ANU TeMP_5 15 UN THe UEBLAWARE
19e4=191717

MEAN STANDARD MINIMUM
LDeviAlLON VALUE

9.0b 0.00
B«.70 Qela
{42 V04
bel? Decs

YEAR= {4

STANGARD MINIMUM MAX LMUM
vevIiATION VALUE VALLE

Y33 l.<8 T2
L2 .84 EeSc Cecd <159
10eud le 3l Q.&5 ede3d
13.71 b.l7

mmmen YEARSTO
L3 U6

Lded? <9.05

0.V «telé

ll«b6 : -V




TABLE 3

TRERMUGKRAFR MP_< 1S UN
THE PeERRLIUMENSTEMP_5> ANO 1t “_4 ARE UN THE EAST sRANCH
AG TeMP_5 1S Ci. THE DELAWARE

MINTh= 4

VAR JABLL N McAN STANDARD MINIMUM MAXLM UM

OEVIATIUN VALUE Valic
ILHP_Z b l.C8 l.25 0.02 Qeln
TeMpP_3 94 1.05 led2 0.06 1-4&
TeMP_« 94 090 le3l 0.05 b.20
T:HP_S 85 lec5 l.00 Ued? 5.07
e - MONTh=< ———— s . e e . —
TEMF_< 8c 1-80 1«30 0.00 5.60
leMP_3 &3 l.ol Ced3 Ue03 Tedd
It"“__" 6o le37 185 0.0 8.086
TeMP_5 57 Fas-1-1 l.09 Oe33 Oel4
D D 2 0 0 A S > s S i i e e e anen wen. MOUNT =3
TeMF_< 60 7.156 le91 l77 l4.0Q7
leMP_J as5 6. 170 3ed3 l.25 19 17
'EHP-" 7o S.04 Je 94 Oe%< la.65
- S SR A AP S S MUNTH=4 -
TeMP_< b6ec 11.77 4.09 becl éle78
TeMr_3 101 1268 4e 30 3.50 &2.4580
TeMP_4o 101 11.46 4.2t 3.13 «leds
IEMP_5 101 1le1c 2869 326 iV 30
““““ MONTR=5 - i o< s
‘Cmp_u e 1859 3.18 11.91 c4,02
TeMP_3 94 16 .43 3ed4 11.72 4.20
TeMP_4& a5 1638 207 993 é2.01
T1eMP_5 &85 16.73 3.19 12.12 23.97
—— - == MUNTH=6 - > -
TE”"'_L 03 &2.25 3.03 16.26 271.33
TeEMP_> 61 L2 enb 2.97 17.006 cT.¢7
TeMP_« 33 21.09 ce95 1434 «5«u0
--------- - - - MUNTH=ET == -
ItHP-L - P4 24 o4 1.30 2lel% &1 sal
lt"p_5 36 v ell Lew? cQe73 27029
1EMP_~ 3% 21867 1.25 19.00 é3.6¢
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PERKIOMEN CREEK



PERKIOMEN CREEK

Perkiomen Creek is located in the Triassic Lowland
section of the Piedmont physiographic prowvince, 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,
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 occur
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
common name and by the letter 'P' followed by a number which
indicates distance in meters from the mouth of the Creek.
Wwhere 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.

No major population centers occur within its relatively
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. Spring
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.

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 and
from Green Lane Reservoir. Primary point sources are
municipal sewage treatment plants. Nonpoint source
nutrients originate from on-site 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 found
to be most eutrophic (DVRPC and Chester-Betz Engineers



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



Phytoplankton

A qualitative study of phytoplankton in 1974 yielded 54
taxa (Table 3). Diatoms were represented by 22 genera and
were fcund 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
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
(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 and
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.

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/dm2) and production
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.oen Creek.
Qualitative observations indicated that macrophytes were not
common and they were therefore considered to be of low
potential impact.



Zooplankton

Zooplankton was not studied in Perkiomen Creek because
it was considered to be of low potential impact. Studies
conducted in other temperate small streams have shown that
zooplankton is typically low in density.

Macroinvertebrates

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 essential
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 develop
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
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 =- ES600). For a
summary of Fast Branch Perkiomen Creek macroinvertebrate
sample history see Tables 1 & 2 in the following section on
the East Branch.

SPECIES INVENTORY

A species list (Table S5) of macroinvertebrates
collected by all methods (i.e., benthos guantitative and
qualitative, drift; see references above) indicated that
both creeks were characterized by a diverse
macroinvertebrate assemblage. Representatives of all major



orders of aquatic insects were collected between June 1970
and December 1976, as were planarians, annelids, isopods,
amphipods, decapods, molluscs, and cthers. The more diverse
groups were Arthropoda (82% of total taxa, primarily insects
96%), Annelida (8%; leeches 48%, worms 32%), and Mollusca
(6%; 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 number
of genera. Cf the 301 taxa collected, 15 were considered
abundant, 65 common, 97 uncommon, and 124 rare.

COMMUNITY DESCRIPTION

Based on quantitative sampling of the riffle biotope it
was apparent that longitudinal changes in macrobenthos on
East Branch Perkiomen Creek were strongly influenced by
intermittent flow in the headwaters and degraded water
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.
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 variation
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 Biomass

For both’ Creeks numerical and biomass standing crop
data were highly variable among sites in the same month, and
among months withir year for the same site. When data from
all months were combined and averaged by year, spatial
trends in abundarce were apparent (Table 6). Intermittent
flow and degraded water quality reduced standing crop
numbers on the upper (Elephant 4-yr mean, 5736 organisms/m2;
Branch 8339/m2) and middle East Branch (Sellersville
8277/m2, Cathill 6578/m2), respectively. Recovery, in terms
of increased density, was evident in the lower section



(Moyer 14,925/m2, WaWa 23,781/m2). Standing crops on
Perkiomen Creek averaged 14,996/m2 at Spring Mount upstream
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 increase
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
normal only in June and there was little effect on the
annual mean.

Within-year trends in total standing crop largely
reflected the population dynamics of dominant organisms
described below under ‘'Important Species'. 1In general total
numbers and biomass were greatest in fall (Table 9).

Richness

Taxonomic diversity, richness component, of riffle
benthos was high in both creeks throughout the year. On
East Branch Perkiomen Creek annual diversity (Table 6) was
highest at upstream stations (Elephant 4-yr mean, S9 taxa;
Branch 55), decreased at Sellersville (52) , and reached a
low midpoint on the Creek at Cathill (32). Diversity then
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 tluctuations
in total taxa collected between years at Elephant and
perhaps Branch may have been related to the intensity and
duration of discontinuous flow.



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.
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

Eorough 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 19748 but increased to a maximum in 1976 (Table 7). ™his
variability reflected (1) annual variation in the intensity
of perturbations already discussed (i.e., intermittency,
effluent degraded water quality), as well as short term
stresses such as spates at all statisns, stormwater input at
Sellersville, channelization at Branch in June 1974, etc.,
(2) decrease in sample size from S5 to 4 replicates in July
1973; in general more uncommo:u taxa are collected as 'n'
increases, and (3) absence of sampling in winter 1974. The
June 1972 flood had little effect on annual diversity.

Benthic diversity was greater on Perkiomen Creek than
on the East Branch, and slightly greater above the
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 the
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 communi ty
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. Similarity
between adjacent sites on East Branch Perkiomen Creek,



excluding Chironomidae, ranged from lows of 0.426 and 0.431
(4-yr means) between Elephant, Branch, Cathill and Moyer
respectively, to 0.675 between Moyer and Wawa (Table 6).
Mean index values for the East Branch, all stations
combined, were very similar in all years but 1976. Monthly
variability was high. Similarity between the two Perkiomen

Creek stations was higher (0.727) than that for any East
Branch pair.

In addition to computing Morisita's index of overlap
between adjacent stations, all East Branch sites were
compared individually with Moyer station. The East Branch
shows pronounced longitudinal differences in macrobenthos
due primarily to intermittent flow in the headwaters and
degraded water quality midpoint on the Creek. Moyer is
considered on the basis of flow regime, substrate
composition, faunal assemblage, and magnitude of stress to
be the site which presently is most indicative of what more
(in terms of length of stream) benthos may be like after
Diversion. Fast Branch pairings with Moyer gave the
following 4-yr mean values, in decreasing order; wWawa
(0.675, most similar), Branch (0.598) , Sellersville (0.493),
Cathill (0.425), and Elephant (0.367, least similar). It is
expected that similarity between stations will increase
following Diversion as flow and water quality conditions
become more similar throughout the Creek.

Overlap values which included Chironomidae (not shown)
were higher in all instances due to the abundance of this
group at all sites. These values overestimated Similarity
in 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) are
defined as those organisms, collected in quaatitative
benthic samples, which comprised 2% or greater of the total
number or biomass for the station and year under
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, function, and



stability. Dominant (important) taxa were selected for each
station, as well as for the East Branch all stations
combined, because benthic communities ditfered 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 pictipes, (2) biomass only - Erpobdella
punctata, Cambarus bartoni, Orconectes limosus, Argia spp.,

Corydalus cornutus, and Tipula spp., and (3) numbers and
biomass - Dugesia spp., Oligochaeta, Ephemerella spp.,
Baetis spp., Stenonema spp., Allocapnia spp., Corixidae,
Psephenus herricki, Stenelmis spp., Chimarra spp.,
Cheumatopsyche spp., Hydropsyche spp., Simuliidae,
Chironomidae, Physa acuta, and Sphaerium spp. These 26 taxa
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.

Dugesia spp.: Two species of this flatworm were found
in the Creeks, D. dorotocephala and D. tigrina, with the
former by far the more abundant. D. dorotocephala is
eurythermic, tolerant of moderate organic pollution, and has
an ecological preference for headwaters. D. tigrina is a
eurythermic species occurring in the lower stretches of
rivers. Both species are carnivorous and feed on living,
dead, or crushed animal matter.

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

Oligochaeta: Four families comprised the majority of
numbers or biomass c¢f benthic oligochaetes; Lumbriculidae,
Naididae, Tubificidac, and Lumbricidae. The first three are
strictly aquatic whereas Lumbricidae is almost entirely
terrestrial. Lumbricids were taken in samples from all
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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
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.

Naididae was found principally at Sellersville and to a
lesser extent Cathill. Species identified were Cphidonais
serpentina, Nais communis, Pristina breviseta, and
2. foreli. These worms were periodically abundant in
benthic samples but because of their small size (about 3 mm)
contributed little to standing crop biomass.

Tubificids ('sludge-worms') were found at all stations
but occurred in greatest abundance at Sellersville and
Cathill. Species identified were Limnodrilus hoffmeisteri,
L. claparedianus, Branchiura sowerbyi, Peloscolex ferox
(Elephant station only), and Aulodri lus limnobius.

Increased numbers of tubificids in the vicinity ot organic
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.
Some tubificids (including L. hoffmeisteri) have high
tolerance limits for lead and zinc in solution. Riffle is
not 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.
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 drife.
AsS a group oligochaetes are sediment ingestors deriving most
if not all of their nutrition from bacteria.

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. I+ was found in low
numbers at all stations and was dominant in terms of biomass
only at Sellersville. Individuals were present year-round
with highest numbers present in summer and fall.
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Cambarus bartoni and Orconec+es limosus: Crayfish are
principally omnivorous scavengers, seldom predaceous. They
were most numerous and most often collected at Elephant
station and were taken snoradically and in low numbers at
other stations. Only 1, 2, and 3 individuals were collected
at Cathill, wWawa, and Rahns stations, respectively, in the
study period. C. bartoni was the abundant species in the
upper 10 km of East Branch Perkiomen Creek whereas
C. limosus was essentially the only sSpecies inhabiting
riffle habitat in the lower 26 km and on Perkiomen Creek.
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 and
this may account for the higher crayfish densities in these
years at Elephant station. The sampling method provided
reliable estimates of crayfish density in riffle habitat;
crayfish prefer to secrete themselves during the day under |
stones, and stones of appliciable size were routinely |
included within the sampling unit.

|
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 oxygen

concentration than any other mayfly. Like Tricorythodes its |

preferred habitat is those areas of streams which have

greatly reducec current or no current, so their abundance in

the Creeks is prcbably 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
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. It
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
September.

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

-




associated with vegetation in rocky, swift, unvolluted
Streams. Nymphs are herbivorous. Rarely taken on the East
Branch, Ephemerella was dominant at both Perkiomen Creek
stations. It was present in all months but attained highest
densities in May and July through December.

Baetis spp.: At least five species of Baetis mayflies
were found in the Creeks. The only numerous species keyed
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 speciass of Stenonema mayflies
were found, three of which were commonly collected;
Stenonema (=Stenacron) interpunctatum at Elephant, and
S. nepotellum and S. rubrum on Perkiomen Creek. The
S. (=Stenacron) interpunctatum complex is at present only
superficially known and contains several subspecies; ours
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.

Argia 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 streams
where they cling to rocks and debris in the current. Argia
was collected at all stations and was dominant at Branch
(numbers and biomass). Maximum densities occurred in fall.

Allocapnia spp.: Several species of Allocarnia 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
temporary streams, and feeds (chewing) on detritus and algae
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and is most abundant in allochthonous debris. Allocacnia
was found in the upper East Branch and on Perkiomen Creek.
Greatest densities occurred at Elepl.ant in November through
February. Nymphs were uncommon in April through October.

Perlesta placida: This stonefly has a wide tolerance
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
April through June. Nymphs were essentially absent the rest
of the year.

Corixidae: The preferred lotic habitat of corixids, or
'‘water boatmen’, is pools and quiet regions of streams.
They were collected in high numbers in quantitative samples
only at Elephant during extremely low flow periods when
riffle habitat was temporarily replaced by standing water.
All instars ol Sigara modesta were often abundant in these
pools coexisting with small numbers of Trichocorixa calva, a
species with which it is commonly found. As herbivores
corixids are unique among aquatic Hemiptera.

Corycdalus cornucus: C. cornutus (adult commonly called
the *dobsonfl/‘, 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
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
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
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.
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Stenelmis spp.: Three species of this beetle were found
in the Creeks but only one was abundant, probably
S. crenata. Stenelmis is common in gravel substrate of
streams, and both larvae and adults are aguatic herbivores.
Adults, unlike larvae, showed a propensity to drift and
exhibited a nocturnal behavioral periodicity. S. crenata
has been recorded as tolerant of chlorides but sensitive to
sewage and phosphate wastes.

Stenelmis was abundant in the creeks and was dominant
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 occurred
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.,
Cheumatopsyche and Hydropsyche).

Chimarra was abuvndant in the Creeks and was dominant at
most stations. It was uncommon at Elephant and Cathill.
Larvae were most numerous in late summer and fall; pupae
were collected from April through December and peak numbers
occurred in July through September. At least some instars
drifted and exhibited a nocturnal periodicity.

Cheumatopsyche spp. and Hydropsyche spp.: These two
Cclosely 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

(€. analis, C. sordida, C. campyla) were taken in a light
trap collection at Spring Mount.

Seven species of Hydropsyche occurred in the Creeks,
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', 'CY', and ‘'E*, Species 'A' larvae were
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largest and found principally in the lower East Branch and
Perkiomen Creek. Species *'C' was numerous on both Creeks.

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

The larvae are omnivorous and can be found in almost
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
differences in tolerance to organic enrichment and
intermittent flow as evidenced by their contrasting spatial
patterns in East Branch Perkiomen Creek. Cheumatopsyche was
dominant at all stations in relatively high numbers whereas
fydropsyche was abundant at most stations but essentially
absent from Elephant (discontinuous flow) and Sellersville
and Cathill (degraded water gquality). On EBast Branch
Perkiomen Creek Hydropsyche outnumtered Cheumatopsyche only
at WaWa. 1In Perkiomen Creek annual mean standing crop of
Cheumatopsyche was roughly twice that of Hydropsyche.
Cheumatopsyche in this system clearly had the competitive
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 of
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 absent
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.

Tipula spp.: This is the largest cranefly genus and
several sper..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 this
basis was provisionally called T. abdominalis. It was
collected most frequently in the upper East Branch.
Preferred habitat is submerged vegetative matter in riffles,
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runs, or pools. They are detritivorous. Numerical
densities were low and greatest in winter.

Simuliidae: Two genera of blackflies were identified
from the Creeks, Prosimulium (rare) and Simulium (abundant) .
It is difficult to key larval Simulium to species but on the
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
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 becume
abvndant in partially pollutad streams.

Simuliidae was abundant in the Creeks and was dominant
at all stations. Larval standing crops were high throughout
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
and diverse group of invertebrates in the Creeks, comprising
at least 37 genera (Table S). Midge larvae and pupae were
abundant at all stations throughout the 4-yr study period.
Larvae often represented the highest percentage of total
aquatic drift but did not exhibit any periodicity at the
family level.

Four midge taxa were dominant in the Creeks; Cricotopus
Spp. (subfamily Orthoclacdiinae), Polypedilum spp. and
Tanytarsini (subfamily Chironominae), and Pentaneurini
(subfamily Tanypodinae). Larvae of the tribe Pentaneurini
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.

Larvae of Tanytarsini (Micropsectra and Tanytarsus)
were found at all stations in varying numbers but were
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
stream species characteristically construct a fixed case and
net that strains food particles from the current.




Two species of Polvpedilum were found in the Creeks, P.
fallax and P. illincense. P. fallax was rare. The genus
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 actively
grazing sediment. Other important taxa in the tribe
Chironomini were Chironomus spp., Dicrotendipes sp.,
Microtendipes tarsalis, and Stictochironomus SpP.

Chironomini was not abundant on Perkiomen Creek.

{ icotopus spp. dominated the chironomid community at
all buc Elephant station and were most abundant at Spring
Mount. Several species of this genus were recognized bat
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 Cricotopus species
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
feeders, and larvae probably seek out and ingest their food
directly from the substrate on which they live. 1In general
the subfamily is more abundant in colder months.
Cardiocladius cobscurus was present in relatively high
numbers at WaWa, Spring Mount, and Rahns. From field
observation Orthocladius rivulorum was at times present in
large numbers at Spring Mcunt inhabiting flexible tubes
attached at one end to substrate surfaces.

In 1978 chironomid diversity was highest at Elephant
probably because this station displayed the most varied flow
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 has
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
enrichment and, by use of atmospheric oxygen for
respiration, can exist in anaerobic waters for extended
periods.
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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
frequently ingested. '

2. acuta was collected from all stations in the study
period but was most numerous in the middle East Branch where
on some occasions it was extremely abundant on all types of

substrate. It was present in all months but reached maxi muam
densities in late summer and fall.

Sphaerium spp.: At least two species of Sphaerium
(fingernail clams) were found in the Creeks, S. striatinum
and 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 denaity (due to high
numbers of young) in late summer and fall. Sphaerium spp.
are sessile and utilize as a food source organic seston,

filtered from the water brought in through the incurrent
siphon.

DRIFT

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 studies
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 the
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 to
11,492/71000 m3 on Perkiomen Creek (Table 12). Although mean
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. Biomass
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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 and
averaged 14% greater in Perkiomen Creek. Mean monthly drift
densities, numbers and biomass, were significantly

(P £ 0.10) correlated (Spearman's rank correlation
coefficient) between streams. Total drift per unit time was
consistently greater on Perkiomen Creek due to greater
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
response to short-term phenomena which essentially precluded
extrapolation of results to the entire month or even
several days.

Sixty-one and 92 taxa were collected in drift samples
from East Branch Perkiomen Creek and Perkiomen Creek,
respectively, in the study period. Wwhen 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
Cheumatopsyche. These organisms were also relatively
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.

Generally the aquatic component accounted for the
greatest percentage of total drift; emergent drifters were
the next most numerous. Input from strictly terrestrial
sources was smallest although certain insects were
occasionally abundant.

Based on monthly estimates in 1973 the proportion of
benthos in the drift ranged frpm 0.0009 to 0.0099% on the
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 agquatic drifters per 1000 m3
in Perkiomen Creek were compared with benthic densities per
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m2 at Rahns (790 m downstream) in corresponding months.
Although benthos, like drift, was dominated by Diptera and
Trichoptera there was no clear or consistent proportional
relationship between benthic standine 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, but
somewhat predictably over a 24~h period. Maximum densities
(numbers and biomass) in both Creeks occurred after sunset
since most drifters exhibited a nocturnal behavioral
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 inteneity
has been well documented (Waters 1972).

Dominant drift organisms (Table 12) that did not
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 these insects are commonly
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.
Chironomidae 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).

Fish

The fish community of Perkiomen Creek was typical of
those found in other lotic systems of similar size in
southeastern Pennsylvania. In general the fish fauna ranged
from minnows, important as both primary consumers and forage
for top-level carnivores, to the pike and sunfish families
which are sociologically important for recreation and
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
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~t TGS maey aftect the existing fish community due to

Dive: *ion and water withdrawal (entrainment and

impinge "ent). In order :0 evaluate these impacts the fish
communl y ha. heen intensively sampled primarily by seine
and ele:rofishing for 7 years.

SPECIES INVENTCRY

A list of species collected from the Creek from 1970
through 1976 is presented in Table 14, Qualicative
*bundance was established by =*ubjective comparison of recent
tatch statistics, ‘ight families including 40 species were
inventoried as well as hybrids of Esocidae, Cyrrinidae, and
within-genus Lepomis This was 2 relatively large number of
species considering the limited area sampled and the
nisvoric and geolougic 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 regulatory
agencies. The American eel is the only true migratory
Species. Brook trout cannot maintain itself in Perxiomen
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.

COMMURITY DESCRIPTION
Larval Fish

Larval "ish drift in the area of the proposed
Graterford intake (P14390) on Perkiomen Creek WS
investigated from 1973 thraoagh 1975. Larvae inhabiting the
shorzline wer= studied using traps in 1975. Relative
abundance of driftirg larvae was similar among years (Table
15). Carp and minnows were firs=t and second in abundance,
respectively, while Lopomis sypp. was usually third and white
sucker fourth. With exception of carp, relative abundance
of shoreline larvae .. sisalar to that of drifting larvae:
minnows were most abundant followed by white sucker and
Lepomis spp. (Table 16).




Spawning extended from March through August. Larval
drift densities were low through April, peaked in late May
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.
Two peak spawnings (early and mid-summer) occurred for both
Notropis spp. and Lepomis spp Spawning times varied
somewhat among years due to environmental 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 horizontal gradient in abur.dance of drifting larvae
was present in 1974 and 1975 with highest densities usually
occurring near shore (Table 18). Horizontal distribution of
individual taxa is discussed in following sections. Total
irift density did not vary setween channels in 197S although
differences did occur for some taxa (Table 19).

Minnows and Young

Twenty-nine species and Lepomis hybrids were collected
by seine in 1975 and 1976 (Table 20) . Most were minnows and
young of larger species. The most abundant species (1975
and 1976 cumbined) were spotfin shiner (69% of total catch),
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 and
young were generally more abundant in 1976 than in 1975.
Within-year catches were highest in summer and fall 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
young sunfish was similar between years (Table 21).

Spotfin shiner was the most numerous species in each
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.

22



Felative 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 was
significantly greater in 1976 than in 1975 and significantly
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. « .riability in diversity
was due primarily to a signficantly greater number of
species at P13580.

Adults

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

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

IMPORTANT SPECIES

Important fishes selected for Perkiomen 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 the
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 sagidiss;ge) was
not found in Perkiomen Creek and its introduction is
dependent on results cof the Pennsylvania Fish Commission's

program to provide fish passage-ways at dams downriver of
LGS.
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Muskellunge: Young muskellunge (Esox masqguinongy) and
its sterile hybrid with the northern pike (Esox lucius) were
uncommon in Perkiomen Creck. Three individuals were taken
in three annual electrofishing surveys at four sites (Table
23). Monthly electrofishing yielded four in 1977. No young
were taken by seine in monthly sampling in 1975 and 1976;
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
was captured in 1976 and one large (330 mm FL) individual
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 ca;géo) in Perkiomen
Creek took place in May of botl 4 an S 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
drift densities were 0.1126 individuals/m? (50% of total
drift) in 1973, 0.68328 individuals/m? (80%) in 1974, and
0.1269 individuals/m? (46%) in 1975. It ranked fifth in
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. Carp
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 ralatively small
percentage of the electrofishing catch in all years (1974~
1976) at all sites. Adult carp ranged from 1% of total
catch at P18160 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
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 1978 and 1976. It ranked
second at other sites where its abundance was estimated.
Biomass estimates varied both temporally and spatially in
the same manner as numerical estimates. Maximum length of
carp collected in Perkiomen Creek was 680 mm FL. A
recreational fishery for carp exists or Perkiomen Creek
because of the fish's size and fighting ability.

24



Comely Shiner: In late July 1975 and 1976 young comely
shiner (Notropis amoenus) appeared in seine catches from
quiet, sheltered backwater areas downstream of runs and
riffles. It ranked fourth in overall abundance in Perkiomen
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
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.

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
catches (Table 20). Adults were most often collected in
slow-moving water over gravel shoals. Total mean catch per
net sweep was significantly greater in 1976 (2444) than 1975
(189) and catches were highest in early summer when young
appeared (Table 22). Distribution of individuals was more
clumped in winter, put spatial variation of catch among
sites was not significant.

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

Spotfin Shiner: Based on larval collections spotfin
shiner (Notropis spilopterus) 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). It
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
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).
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White Sucker; White sucker (Catostomus commersoni)
spawned early since drifting larvae were collected cnly in
May. Larvae frequently drifted during the dav but were
always more numerous at night. Densities of drifting larvae
were similar among years (1973-1975) (Table 15). White
sucker usually ranked fourth in abundance and ranged from 1%
of catch in 1974 to S% in 1973. It ranked second in
abundance (8%) in shoreline trap catches in 1975. In 197%
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 511 individuals per net
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 at
P14455.

White sucker was the second most abundant large fish
in Perkiomen Creek (Table 23). Differences in abundance
Detween 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 at
14020 and 214200 (Table 26). Spatial variation was also
inconsistent. All three sites in 1974 had similar estimates
of abundance. 1In 1976 abundance was less at P14390 and
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
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 first
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
studied. 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).

Pedbreast Sunfish: Larvae grouped as Lepomis spp. were
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. Leromis
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sSpp. 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
densities of Lepomis occurred in July 1973, mid-June 1974,
and late June 1975. Larval sunfish were generally more
abundant in samples taken closer to shore in 197S.

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 from
86 (1% of total catch) in 1975 to 181 (1%) in 1976 (Table
20). Electrofishing estimates of redbreast sunfish
exhibited a similar trend (Table 21). Spatial variation
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 pl4225 to 75
fish per 20 m at P14690 in 1976.(Table 25)

Redbreast sunfish was consistently the most abundant
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 in
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
compared to 1973. Spatial variation in number of fish per
hectare was great (Table 26). Site P14200 had the greatest
dersity of redbreast sunfish both years (2026/ha in 1974,
139 7.a in 1976) followed by P14020 (897, S11), P20000 (415
in 1 76), and P14390 (437, 338).

Maximum age in 1973 was V (Table 29). Greatest growth
in length occurred in the second year. 1In 1976 temporal and
spatial variation was evident among lengths at annulus.

Fish were generally smaller at each annulus at P20000,

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

Smallmouth Bass: Smallmouth bass (Micropterus
dolomijeui) larvae (unlike juveniles) rarely occurred in
Perkiomen Creek drift. Young bass were relatively low in
abundance (1% of total seine catch) although they comprised
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 P1977S
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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. PRelative apundance remained constant within site
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
sites. In 1976 site P14200 contained 203 fish per ha
compared to 84 fish per ha at P14390.

Smallmouth bass ranked fourth in biomass at Sites where
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
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 of
life. The 1970 year-class exhibited the highest growth
rate. Significant spatial variation occurred for fish
length at each annulus. Age structure indicated dominant
age-groups I and IT 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 somples. Number per m? ranged from
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 the
total seine catch in 1975 and 1976. Total mean catch per
net sweep showed little temporal or spatial variation.
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TABLE 1

(Page 1 of 2)

NIMBER OF SAMPLES BY YEAR, PRO.GAAM, AND SITE
COLLECTED FROM PERKIOMEN CREEK, 19719771

Projram/sitss . 1972, 1973 1974 1975 1876 1317

Watar yuality
P18700 - - - - - i4
214390 - - “ FL L 24

iny*2plankton
P14390 - - " - . -

fariphyton
Pi1ei%o - e - - - -

Benthic Macroinvertabrates
P22000 L P | Vs 9 - n -
P13600 10 \ ¥} 9 - 1" -

Macroinvartebrate Drift
PiI4390 12 Be 72 - - -

Larval Fish Drife
PI1439%0 - 479 514 S0e - -

Larval Fish Trap
P183%0 - - - L - -

Seaine
P19775 - - - " 1" -
P16500 - - - " " -
PIaASS - - - 1 10 -
AL - - - 10 n -
PiIstd0 - - ~ " " -
P13%40 - - - 1" " -

Small rish Population Estimates

Pl48 30 - - - - 3} -

PI4630 - - - 3 3 - ‘

P14%4S - - 3 - - |

Pr622S - - 3 3 -

Pl14210 - ] 3 - |
\



I'ABLE 1 {Cont*'1) (Page 2 of 2)

PLojram/sitag 1972 1973 137& 1975 13%e

large Fish Population Estimates

220000 - - - & . .
P19785 - - - - 2 -
S1e39%0 - - 5 - 5 "
"14160 - - 3 2 ) -
¥14020 - - 2 - 2 -

A1 ani Growth
£20000

Whita sucker - - - “9 - -

Redbreast sunfish - - - () - -
°19860

Readbreast sunfish - 51 - - - -

Gdreen sunfisn - 3o - - - -

Smallmouth baes - K] - - - -
P17800

Redbreast sunfish - S0 - - -

Smallmouth bass - 28 - - - -
18190

white sucker - - - 13 - -

Hedbreast sunfish - 53 - ¢S - -

Green sunfish - 32 - - - =

Smallmouth bass . a0 - - - -
ALY

White sucker - - - “6 - -

Redbreast sunfish - - - 64 - -
P14020

white sucker - - - 36 - "

Redbreast sunfish - - - 56 - -
P11%5480

Radbreast sunfish - ” - - - -

Green sunfish - 'Y} - - &

Smallmouth bass - 5 - - - -

, -~ Y3ee footnotes in Table 2.2.3-1 for definition of what constitutes one sasple.



TABLE 2

NUMBLF OF SAYPLES B8Y 4ACNTH,

FhOM PZRKICMEN CKEEK,

PROrAY,
1922-1977.4+ ,2

AID YEAR COLLECTED

Seoagan/Year Jan ___ Feb Aig Apr Hay Jun Jul Aug Sep oct Nov Dec -
vate=r Jaality

1574 - - - - - 2 2 2 2 2 2 2

1575 2 2 é 2 2 2 2 2 é 2 2 2

1476 2 2 P 2 2 2 2 2 2 2 2 2

1517 . - . “ L) Ll - - L) L] . .
Phytoplankton

1374 1 1 1 1 | - 1 1 1 ) 1 1
Jegaiphyton

1973 - - - - - - - . ] ‘ 2 2
dJenthic "Macroinvertebrates

1972 1 2 2 2 2 2 2 2 2 2 2 1

19713 2 2 2 2 2 2 2 2 2 B 2 2

1974 - - - 2 < 2 P 2 2 2 2 2

1976 - 2 2 2 2 2 2 2 2 2 2 2
Macruinvertebrate Orifc

1972 - - - - - - - 12 - - - -

187) - - - 12 12 12 12 12 12 - - -

1574 -~ - - 12 12 12 12 12 12 - - -
Larval Fish Drife

19713 - - - “ 90 120 95 96 24 - - -

1974 - - - “7 144 114 104 108 - - - -

1975 - - - - 194 72 164 LT - - -
Lagval Fish Trap

1975 - - - - N 12 i 20 - - - -
Jelne

1§75 - ‘. . 0 . » s 1Y 6 B (3 [Y

1976 - LY o ° 6 " ) [ [ * 3 5

Liee footnotes in Table 2.2.2-1 for definition of what constitutes one sample.

tumier of samplea fur small Fish Population Estimate, Large Fish Population Estimate, and

Aje anl srowth programs was not included because only annual data was utilized.
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Table 3 (Page ) of 2)

D aed IGLLIATIVE LIGTING OF PRYTOPLANKION GENERA COLLECTED Al P14350 1IN PIRKIOMEN CREEXK IN V974,
VALUES ANE PZCOKRDED As FOLLOWS: s & PRESENL, C = COMMON, A = \BUNDANT.

~ 25 Jan 1% Feb 18 A Ma 1 Jul 29 A sep 18 Oc 1 1 c

Jwlorophjita

£11Q X £ X
Elzgﬁégfus
Valvox X

_gglsg‘oiemug X X
Kigchnecgiella A
selenastrum X
Oucygtis 4
Coelagtgun X
cou.ﬁ.taus
odjctyon
J astpum
Ulothgix
!15:.12916 »
___i)coc ani X x X
qoniam x
Cladophoga X
Mougeot ia
spigogyea D - s
Clostggpiun X
Cosmax
Degmjdiun
staugastpum B

Unknown - Flagellated X X X

(g

-

>

» o= LB R
n = o o=
»~ = =
> -
- >

LB R
-
El
>
LR L3
-
o
>
L >
-
-

LB o X
>~
»”
L
L
-

Euglenuphyta
Eugleng X X

Pyrchophyta
Cegariua 4

sacillaciophyta
Dipobgyon «
4allomongg X
3Ynug4 X
Cojcinadigcuy
Cyclotella
Melodiga »
stephanuli scus
\Jtr[gonr[u

LR
-
L
n

> - LR
LY
-

t!!]lldilﬁ

"v
-
-
-.
e
]
B
~< b >
Ll
.
L L 3
O o X
) e o



TABLE 3 (Conttay) (Page 2 of 2)

T TTTmm T35 Jan V6 Fet W8 Map 13 Apr 23 May 3% Jul 29 Aug 20 Jep 18 oct 21 Nov 12 Dug
‘il laciophyta (cant.)

dogd lion X L X L X X

Opephouga x

agneliga X . L X £ . 4 L X .

fabellagia X X X

Casconeis X X X X X

SYEQ3AgN X X £ »

Navicula - A X b | . » c X A A A

320phonems X X X 4 X

Cymbell X X £ . X £ X X X

Hjtzschia B £ X A X - L - C  § X

Rholcugphepia X

sugigella i x i X
Cyzanophyta

Coelosphaegium X

Megjumopedia X B

Micgocys -

O3cillatogia . X 4 B 4 X X X X

Anabaepe A X .

stichosiphon X




TABLE 4

VI LON PRPODUCTION LISTED AS TOTAL BIOMASS (STANDING CHUP) Ma/7iME AND
PRODICTIVITY HRATES MG/Z7DM? /DAY VALJES (ASH-FREE OkY «~EIGH1S) AKE
Llaled F STATION 2141390, PERKIOMEN CREEK, DURING 1971

- s s e ST
cXposure Accunalat ion Production

me f(layg) = We., (mg/dm¥) 0000 (mq) @ (;mysdm¥sday=t)

10 g.
17 0.9 ‘ .M
).

4 -1.1)

1 T4.2
[ 94.3 | T
21 23.8 -~ 10. 64

1) 8.5
4 90.7 8.013
21 105.7 2.4

Y
14
2




TABLE S
{Page 1 of 3)

JPECIES LIST AND RELATIVE QUALITATIVE ARUNDANCE OF MACRCINVERTEERATES COLLECTED EY ALL METHODS
FROM ALL HABITATS IN EAST BRANCH PERKIOMEN CREEK AND PERKIOMEN CREEXK, 1970-1976.v%, >

JORTFERA ARTHROPODA (cont.)

spongillidae (U,28)
COELENTERATA
Hy lga sp. (C,12)
PLATYHELMINTHES
Plagiostomidae

!xdxfuz.s ggises (0,20)

Planar
dogotocephala (A,21)
Q- tlaging (U, 27)
I AERTEA
Prosgoma ggagcenge (C,195)
NE4ATOOA (U,12)
BRYOZIOA
Plymatella yepens (C,V2)
ANNELIDA
Jligochasta
Lumbricldae (U,2)
Tublficidae
kispodsilus hoffeeistexl (C.2)
L- clagagedianug (U, 2)
Branch gowegbyl (0.2)
rzioasi;sl x (0, 2zu y
u%*ooo-nﬁu (v, 2)
n‘ldldao

nuns {0,18)

!&i%ieggilll!.! (v,18)
o (0,18)
Lunb: cu ae (A,2)

Bzanchlobdellidae (U,2)
Hirudinea
ulonllphonlldoc

bdella sn;guu (v, 32)

- (R, 32)
" uﬁiﬁ‘ (»,32)
i
txiannulats ln 32)
ﬁ?&ﬂsm 2balsrs (R, 12)

Pllc cao ae

BLLS jacis redycta (R,28)

plecicol e loexi (®R,24)
Expobdell

f.u:ubdeua emss-u (€.32)
ukrudln.]ac

{R,32)
jcc;)pdella ggcola (R, 132)
ATHROPODA
Isopoda
Asellidae
Agsellus cowm
A. 8tyqius

" ARTHROPCTA (cont.)

Amphipoda
Talltridae
Hyalella agteca (U,.28)
Gammaridae
Gammapryy fascjatus (U,286)
Cgangonyx gracilis (®,28)
Stygonectes sp. (R,19)
Decapoda
Cambaridae
Cqabagus barto (C,28)
! ] (C,28)
Hydracarina (C,28)
Collembola
Isotoaidae

Isqtoag sp. (C,28)

roﬁgﬁlm' SRINesEi (.90

sp. (U,28)
Sainthur lU 28)
lph.uc:optcro
Ephenaridae
4 sizylang (R,6)

Caen L]

reicoryinigen
smessreiitgae’ o <

Spbemerells deficieas (C.6)

| 8 ata (0,6)
- lU §)
chtoph

“piismaaiin goegee e

Isnmslgen unow ic,6)
‘.IDSQ (u,6)

gsn.x s ¥p. (R,6)
Siphlonur

iumﬂmu sp. (R,6)

ugnxsmt sp. (C,6)
Heptagenildae

Heptagenia ep. (R,3)

tenonema (=gtepacgop) (v,22)

aterpunctatyp hetegrotagsale

Ephemecroptera (cont.)
Heptageniidae (cont.)
Stenonema fugcym (R,22)
- pepotellum (C,22)
- Fubpomacuylatum (R,22)
S. gutrum (C,b22)
. 11§giiu- (R,22)
- tripunctatum (U,22)
3. seithae (R,22)
Ojonata
jomphidae
Gomphus quadricolor (R, 26)
Lant albistylus (0,26)
Libellulidae
Plathep ydia (C,26)
Leucor 4 8p- (R, 12}
Perithemls sp. (R,26)
Li sp. (R,26)

Nacron idae
Macromia alleghanjensis (C, 26)
Corduliidae
Epicogdulia princeps (R,26)
Neugoco a obsoleta (R,12)
Calopterygidae
6119231113 sp. (R,12)
Coenagrionidae
Argiz spp. (C.12)
Enallagma spp. (K, 12)
Jschnuga spp. (U,12)
Aeschnidae
Eagleepchng janata (R,28)
&u% (0,12)
ADnax (U, 26)
Plecoptera
?cenloptoxygldco

niu.im (R,35)
u opteryx nivalis (c,3%)
Capniidae

Augumu yivipaga (c,)39)

(0,35)
I (U, 35)
Neloux
As mlsu deloga (C,35)
Perlidae
Neoperla clypene (0, 15)
Phasganophora capjtata (R,39)
Perjesta placida (C, 15
Acroneugip abporpis (R, 35)
Leuctridae
Leuctga sp. (R, 15)
Perlodidae

Isopecls bilinea
Chloroperlidae (R,

ta (U,395)
%5




TABLE 5 (Cont*d) (Page 2 of 3)
AK THFOPODA ARTHROPODA (cont.) ARTHROPODA (cont.) I
Hemiptera Coleoptera (cont.) Trichogtera (cont. )
Gerrilae Hydrophilidae (cont.) Leptoceridae
sergis remigis (C,7) T- latega ic.1) Cegacles sumvsng (R, 29)
detyobates anomalys (C,7) Anacsena limbtata (C,11) €. sp. A (U, 139)
Rheumatobates p| c.nm Sphaegrjdius spp. (U,17) Oecetis spp. (U,31)
f pobates subnitidus (C,7) g goblus pelaenum (R,11) Mystacldes sepulchralis (R, 1)
velildae Hydraenidae Triaeno -p. (R,3Y)
.Lgagxzﬂ: sp. (C,28) Hydra p. (U,3) fiydropsych
{ﬁ" sp. (A, 28) htheb sp. (0,37 C!_su.-:soux.m spp. (A, 31)
Cor Hydroscaphidae Hydgopsyche tetteni (v,3)
Irlchocogixa calva (V,80) Hydgogc natgny (R,17) B. phalegata (Rr,31)
g{iu, desta (C,17) Psephenidae H. sp. A (C,19)
aggoﬁgg sp. (R,28) ngﬁgﬁg. herpicki (C.)) B. sp. B (R,139)
Saﬁ ae Eubr ae H. sp. C (A,139)
Peptacaga sp. (U,37) pegvoss (U,)) l sp. D (U,39)
51163_]1 sp. (U, 37 Dryopidae H. sp. E (C,)9)
Notonectidae lﬁuu sp. (U,3) fonema zebratum (C, 1)
Not 8p. (R,28) Qtﬁ ct om podesta (R, 1)
Belostomatidae

vapjegata (R,3)) Nydtopt

tata (C,)) u%ﬁﬂ (3
Lata (0,3) #. ¢ (c.3)

jpotata (R,3) H. spatulata (C.31)

f,loggog‘ sp. (R3]
Megaloptera

slol dae

glﬂ sp. (C,28) oepug illus (c,1)) B. agmata (0,3))
Corydalidae us mﬁzuus c,n H- waubesj (R, 37)
Ceu § cognutus (C,28) &‘gﬁﬁ (R, 3) lsusgulshﬂ’nlsnes! (A, 31)
¥iqro serpicornis (R,27) crenata (A.)) Agrayles sp. (R,31)
Coleoptera §. sp. B (R,19) Oxyethiga sp. (R,12)
Hal plldao ug (R,133) Lepidoptera
teg duodecimpunctatys (U.1) uﬂﬂs‘ﬁﬁ (®,13) Pyralididae
(R, 1) Chrysomelidae Pagaggygactig sp. (C,37)
I 23clatug (R, 1) pyaphagae (U, 1) Diptera
pytlsc iu c atpix (R, 1)) Tipulidae
igm 8p. (R,11) Neuroptera Iimnophila sp. (R, 17)
] jsun ulinu% u‘n;m Sisyridae p— H sp. dl.m”
gagates (c,'n) imacla areols (v, 28) CEADOLA ®p. (R,17)
Ixi(mi.u songimlliie (€, rrtc&pt-u lu..enn op. (V,37)
g sp. (R,39) Glossceomatidae p. m )
Hydx sp. (R,28) %op. R, 31 op sp. {U0,20)
Lacco uﬁﬂﬂ" (c,1y) Rhyaco, L] U}
Gﬁ tyug (R, 1Y) H.'P- (R, 3% - sp. (R, 37)
Jyt n Philopotam . sp. ;l. iR )]
gg;l R, 11) suum s&m‘ (A,31) p -w- (0,37
nggiﬂ (R,1Y) 23 (0,3 sl-u e
Hydroph !9{ mm 0,3 yittatus (A, )
Pegogy wgg (c,mn Ps p- (U3
B. atg (o, mmnmm yestitus (%, 18) Chironom
Epochg exsa.. IC-") B. sp. A [R,13) Psectgotanypus d)‘ul (R, 30)
E. esxe LT w sp. (0,18) sp. (R,2
E. cinctus (c, 2'5) g sp. (0,04 Proc! 4 ius (v, 30)
deloghorus lacustgjg (v, 1) Phryganeldae Atlabesmylas auglensis (0,)0)
Laccobius agilig (C, 1) nus.rxﬁu 8p. (R, I1) Pentaneurini spp. (A,23)
Paracymys ggygggggg_g (c,11) Limnephilidae Tanytarsini (A) including
Tegoplsternus glabeg (0,V1) Neophylax sp. (R,V)) Micropsectya gmunlensis (20)



TABLE 5 ‘COﬂt‘v‘. ("’. 3 of i)
L2 MIROPODA  (cont. ) ARTHROPODA (cont.) ARTHROPNDA (cont.)
Miytera (cont.) Diptera (cont.) Hymenoptera
“hironomidae (cont.) Chironomi lae (cont.) Tiapriidae
Tanytagsus exigya (10) "e;.i._.use.lg_u sp. (0,23) Trichopgia sp. (P, V7)
I. gque (30), and niella sp. (P,2)) Mymaridae
I+ 3latreacens (30) esychoil 5: Capaphractys sp. (U,37)
Pueu opomug fulviventgis (R, 10) sp. (U,20) MOLLYISCA
Chigonomus spp. (C,21}) gg‘irw sp. (R, 20) Gastropoda
(_‘(xggggh onomug fulvus (U,30) Te t copus sp. (R,27) "hyswhe
C. (n 10) Hele !{ acuta (A,9)
c. hlar (U, 10) _11222213 pp. (C,17) 'v-ndt
En omus sp. (U,23) :f?ﬁéig sp. (R, I7) xang_i ns_ll_z (c,16)
Tribelos sp. (U,2)) Atric pegregrinug (R, 36) Planorbidae
D! [ggggiagu modestus (U,30) A. sp. A (R,19) _1{ ulus vus (C,16)
Glyptot 3 sp. (U,2)) A. sp. B (R,19) fe 51‘..12‘.'3‘!1; (R, 16)
Polyp FLy ,glmnn (A, 30) Sti]lobe sp. (R, 136) §. anc (R, 16)
P. fallax (®,20) Cylicoiles sp. (®,)6) Ancylidae
Parac] elma sp. (R,23) Eapididae Fergis tagda (A,6)
Micpotendigpes tg salls (C,30) Clipocera sp. (U, 17) viviparidae
g!g auterb 4 8p. (R,23) me mjia sp. (C,17) S“E‘lﬂa‘.‘ﬂiﬂl! (R, 16)
tendipes .p. (0,23) ephydridae Pleurocer i dae
5 < lfonomas sp. (U,23) de fdrgentata (R, 17) g0 obsgu yigginica (.16
St onomus sp. (U,2)) -Neoscatella sp. (R,3)) Hydroblidae
Para onomus sp. (U,2)) Culicidae Amnicola limosa (U,16)
i Q {(0,23) 8p. (R, 17) Valvatidae
xenolabls (R,30) %%ﬂ:’%flu. *p. (R,20) Valvata placipalis (¥,16)
da (0,130) Muscidae Pelecypoda
obscurus (C,30) Lispg sp. (R, 20) Sphaeriidae
mngsu bicin (A, 30) Mycetophilidae (R,20) Muscullum gecuris (R.5)
€. sp. 1 (R, 10) Dolichopodidae Skhaerjup rhomobojdeuva (C.5)
Other Fﬁ'o spp. (C,2)) lp. (R,20) 3. striatinum (R,S)
Q !L?Q% 9 ua (0, 30) spp- (C,5)
ﬁ 3 &5}; spp. (U,2)) sp. (U,20) vln{onldac
[gich ( sp. (U,2)) gﬁﬁ'lp. (R,20) Anodonta (v,8)
D m{ cultylger (U,30) sc A. = (R, 8)
ctgocladius sp. (U,23) sp. (R,37) E copplanatus (®,8)
pril sp. (R,2)) Stratiomylidae (R,17) L pasgta (®,8)
4 sp. (R, 2)) Rhaglionldae
Corynoneysa xena (R,130) Atberlx vaglegety (®.37)

*A s abundant, C » common, U = uncommon, B = FAre.
**Numbers refer to the taxonomic references listed below. ror complete citation see the Literature Cited section.

. FErigham (1972) 15. Gibson and moore (1976) 28. Pennak (195))

2. Prinkhurst (1972) 6. HRarman and Berg (1971) 29. Resh (197§)

1. Brown (1972) 17. Hilsenhoff (“’ 30. Roback (195%7)

4. Barch (1975a) 18. Hiltunen (1972) 31, Ross (1980

3«  FPurch (1975b) 19. HRolsinger (1972) 32. Sawyey (1972)

5. Purks (1'9%)) 20. Johannsen (1938-37) 3. Sinclalr (1968

7. Calabrese (Pers. Comm.) 21. FKenk (Pers. Comwm.) I8, Stone (1964)

i. Clarke and Berg (1959) 22. Lewis (197 35. Sucrdick and Kie (1976)
‘. Clench (rers. Coom.) 23, Mason (197)) J&. Thomsen (1917)

1), urry (1958) 28, Meyer (1946) 31. Osinger (19%6)

1. millon and NDillon (1961) 25. Miller (Pers. Comm.) 18. “illiams (1970)

12, Flmunison (1959) 26. Needham and westfall (1955) J9. Consultant's designator
1w Flinr (1960) 27. Neunziy (1966) 0. Sohb (1978)

fe. Flint (1964)



TABLE 6 PAGE Y or 2

SELECTED MUASURNENTS FOR TOTAL MRCROBENTHOS IN THE RIFPLE BIOTOPE OF PERKIONEY CHEEK AND EAST BEANCH
PERKIONEN CREEK (1972-1976).

- .-._-_-<----_.-----------------_----------..------_-—--—--------_------_-----_‘----—-----------.--Q..

BOBISITAS INDEX NORISITAS INDEX
19712 OF OVERLAP 1973 OF OVERLAP
NO, / T,/ TOTAL ADJACENT WITH MOYER NO./ T,/ TOTAL ADJACENT WITH NOYER
STATION SO.MET. SQ.MET. TAXA STATIONS STATION SQ.-NET. SQ.AET. TAX STATIONS STATION
EAST BiAdCH

ELVEPHANTY §716.17 - 51 0. 438 STT.9  2.495) 58 0.349
0.535 0.475

NRANCH 6599. 8 - 61 0. 556 113700 11,507 55 0.5%7
0.59 0.555

SFHIPHSVI LR 595A8.6 - 43 0.539 59686.1 1L.65N 54 G.842
0.592 0.672

CATATLL 6499,.2 - 28 0.462 27507 0.3097 25 0.51)
0.462 0.51)

o MOYER 7545.2 - 42 LV ) T836.1 1.945) 42 L g )
0.785% 0.701

WAVA 12492.7 - 4“6 0. 785 11706.7 3.6821% 50 0.701
0.640 0.602

PERKIONFY

RA NG 11900, 4 - 61 0. 566 10599.6 @.0518 65 0.498

‘ 0.69 0.742

SPRING HONUTP A264% ) - 67 0.7 143001 &.2128 73 0.651

00l D D A D D - - - -




PAGE 2 or 2

TABLE 6 (Con'rT)

R L T T - _..---------------------_-----_--------------—-------------------------—------—---------.

BORISITAS INDEX HORISITAS INDEX

1974 OF OVERLAP 1976 OF OVERLAP
NO./ NT./ TOTAL ADJACENT WITH MOYER NO. / §T./ TOTAL ADJACENT WITH NOYER
STATION SO.HFr. SQ.MET. TAXA STATIONS STATION SQ.NET. SQ.NET. TAXIL STATIONS STATION
PAST REANCH
ELEIVHANT 60667 2.3113) 64 0.400 6390.5 1.78%0 63 0.282
o.M} 0.3%00
BIRAGCH Thha. 4 2.2460 49 0.57% T941.8 2.6)47 54 0.661
0.669 0.348
SEILERSYILLE A669.2 2.2199 53 0.489 12893.2 w.700) 58 0.502
0.685 0.270
CATHILL S108.6 0.979 28 0.478 117538 3.3542 45 0.249
0.478 0.249
NOYER 1079 5.7540 ‘s N/A JONN6E.6 7.6905 54 LI )
0.54) 0.670
NAWA 20354.7 6.1566 “s 0.54) 50565.2 14.459) 49 0.670
0.440 0.49%0
PERKTONEN
RAUMS 1419 31.0799 6 0. 495 17612.5 4.445% 65 0.518
0.74% 0.71
SPRING soUNT 14010.9 3.500% 1A 0.718 21006.5 S.1368 61 0.689

DIOAASS

TORTSITAS INDEX

15 EXPRESSED AS 6

DRY WEIGUT
JVFRIAP, A MEASURE OF BENTHIC CONMONITY SINILAR
FXCLUDI NG CHIRONONIDAE

ITY BETWEEN STATIONS, WAS CONPUTED



TABLE 7

MWEAN DENSITY (ND./SQ. MET.), PERCENT CONPOSITION (%), AND FREQUENCY OF OCCUBRRENCE (PO X) OF BENFHIC
MACROINVERTEIRATFS WHICH IN ANY YEAR COMPRISFD 2% OR GREATER OF THE TOTAL NUBBER COLLECTED IN QUANTITATIVE
SANPLES (1972-1976) FROA THE RIPFLR BIOTOPE OF EAST BRANCH PERKIONEN CHREEK, AMLL STATIONS COMBINED.

1972 1973 1974 197

NO./ NO. / NO./ NO./
FAXON SJe BET. % FO X SQ. MET. % FO X% SQ.MET. £ s SQ.HET. S ros
DUGESIA SPP. 99.1 ¢ 3. 19.9 ¢« IS 319.2 37 %51.9 11313.6 5.6 61.2
DARET S Sre, ML 2.5 16.5 197.3 %6 3D 205.6 ¢ 54.6 289.4 O T
STERELALG Siep, 202, 2 3.8 68.7 3118.7 4.2 72.9 676.9 6.6 88.9 23734 10,8 930
SHINAREA LpPe, 697.9 .35 869 571.1 7.9 $50.2 1005. 4 9.8 71.3 1836.1 9.1 68.2
CHENNATHPSYCHE SPP. 1360.0 18,5 84,1 1067.4 13.8 78.2 1912.1 18.6 96.13 2053.7 10.2 90.%
HYDROPLYCHE SP1°. 420.8 5.7 470 362.0 8.8 42,7 967.7 9.4 62.0 888.7 4.8 55.9
sIMILTIDAR 525.8 "2 T&Y 915.6 5 739 190.0 3.0 69.4 640.7 3.2 5.5
CHIFOHONIDAE 1195.2 43.5 91.9 “148.7 S8.T7 99.7 3289.7 32.0 100.0 5505.0 27.84 96.9
SPHAERYINY SPP. 13.0 ¢ 22.0 4.5 ¢ 15.6 647.9 63 J35.2 3973.6 19.8 511
ALL Orurns 562.6 7.7 8aa. 482.2 6.4 96.0 811.5% 7.9 94.0 1393.2 6.9 9%5.8
FOTAL N'IBER 7337.8 7567.4 10285.9 20087. 4
TOTAL TAXA 89 85 83 98




TABLE 8

NP AN DENSITY (NG/SQ. NFT.), PERCENT CONPOSITION (%) , AND
FREQUENCY OF OCCURRENCE (PO %) OF BENTHIC MACBOINYERTEBRATES
WHICH TN Y97) OB 1974 CONPRISED 2% OR GREATER OF THE TOTAL DRY
WEIGHT UTOMAGS COLLECTED IN QUANTITATIVE SANPLES FPRON THE RIPPLE
BIUTOVFE OF EAST URANCH PEEKIONEN CHBEEK, ALL STATIONS CONBINED.

197 1974

NG/ NG/
TAXON SQ. METF, f FfO % SQ.NET. f ros
DUGESTA SPP, 20.9 ¢ LS 169.1 5.2 51.9
DLIGHCHAETA 59.8 3.1 62.) 67.) 2.1 619
CAMBAKYWS BARFOUY 216.5 12.1) 6.2 207.6 6.3 6.5
PRCONECTES LInasus 178.1 9.2 0.9 240.1 L A% 3.2
STPUCTNES SPE. 69.2 3.6 2.9 170.4% 5.2 84.9
CHIMARIAN SPP, 158.6 8.2 50.2 320.6 9.8 7.3
CHENHATORSYCNE SPP. INg. 4 20.0 78.2 678.7 20.7 96.)
HYDHOPSYCHE S, 173, 19.¢ 42,7 T21.1% 22,0 62.0
FIMILTIDAER 56. 8 2.9 718 16.6 ¢ 69.%
CHIRDNOYLDAE 26,3 13,2 0.7 262.5 8.0 100.0
SPHARRINN SPP, 3.0 ¢ 15.6 146.1 4.5 35.2
ALL OTNERS 160.9 8.8 89.4% 2568.0 7.9 95.%
TOUTAL 1925.6 3278.)

e el T T ———— - - - -

¢ = LESS THAN 2.0%
HEAN TOTAL BIOMASS IN 1976 WAS S790.0



TABLE 10 PAGE Y or @

SPATIAL DISTRINUTION, BY STATION BY YEAR, OF INPORTANT BENTHIC SACROINVERTEGBATES COLLECTED IN QUANTITATIVE SAMPLES (1972197
FRON THE RIFFLE DIOTOPE OF EAST BRANCH PERKIONEN CREEK AND PERKIONEN CHEEK. NEAN DENSITY (NO./SQ.MET.), PRBCENT COAPOSITION
(%), AND FBEQUENCY OF OCCURRENCE (PO %) ASE TABOLATED.

___-------_--.-._-----_--_-----------_-..------_---_---__----------------_----------------------------------_--------------. .....

FLEPHANT BRANCH SELLERSVILLE CATHILL
NO./ NO./ NO. / NO./
SQ. MET. 5 ros SQ.NET. £ rosx SQ.NET. £ r0ox SQ. MET. S ro s
DONGESIA 5PP,
1972 . . 3.3 186.6 2.8 60.0 13.% ¢ 31.) . . 2.2
1973 1.1 ¢ 137 %3.0 « 37.0 .4 ¢ 11 - - -
1974 1.9 ¢+ 50.0 15.0 ¢ 31.) 56.7 LI ) - - -
1976 7: 1 + 26.8 130.7 ¢ 68.2 417.0 3.3 88 2.3 ¢ 1.6
HEAN 9.2 102.1 109.6 -
DLIGOCHAETA
1912 15.6 $ 33:7 S8. 4 * 733 4. s 6.8 85.0 41.0 ¢ b2.2
1973 s8.86 ¢ 68,46 76.9 ¢ S57.4 515.9 8.6 81.3 59.7 2.2 66.7
1iin 124.9 %Y 72.2 112.8 ¢ 52.8 $97.2 6.9 81.13 13.6 ¢ N7.2
16 95.4 ¢ 631.4% 50.9 ¢ 54.5 671.4 5.4 9.9 142,17 * - F?
NEAN 66.4 71.9 SIS 1.7
EPPOUDIELLA PUNUTATA
1912 - . 5.0 2.1 + 15.0 5.6 ¢ 26.7 - -
191 . . 5.9 . » 1.7 10.8 ¢ 33 - - -
1904 3.9 ¢+ 10.6 2.2 ¢ 110 1.4 ¢ S2.8 - - -
1976 - - - 1.4 . 9.1 46. 1 ¢+ T0.5 3.7 ¢ 13.6
HEAN 1.1 1.6 17.13 *
CARDARES BAKYOuT
1912 3«9 + 10.0 + . 3.3 . . 1.7 - - -
1971 %9 & 389 . . 3.7 . . 1.7 - -
1974 6.9 + 36.1 - - - B . 2.8 - - -
1976 2.0 ¢ 14.6 1.4 ¢« 1.6 - - - . . 2.1
MFEAN 9 - + .
DOHCONECTES Linnsus
172 “ . 33 . . 6.7 . . 1.7 - - -
191 . . 2.0 - - - . . 1.9 - - -
190 . . 5.6 - - - . . 2.8 - - -
1976 v - - - B . 2.) . * 6.8 - - -
NEAN . . . - - -
CAFNIS S0P,
1912 56.1 ¢ 26.1 300.2 .5 6.7 62.5 ¢ 66.7 . . 6.1
19713 4u.6 ¢+ 58.8 ELT A | 3.8 79.6 33.5 ¢ 61.1 - - -
1974 49.4 ¢ 81.) 465.3 6.3 75.0 81.9 ¢ 77.8 . B 3.8
1976 1.4 ¢ S22 214.1 2.7 15.0 140.7 ¢ 841 B . 8.5
MEAN 46.8 3)5.8 75.8 .
TRICORYVHOIDES 4LP.
12 - - - - - - - - - - - -
1911 - - - . . 1.9 . . 1.9 - -
1hia - - - B . 2.8 - - - - - -
176 - - - B - - - - - - '
neyn - - - - . - -

B et Tk T e — S 3,‘<
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PPHENENELLA SPP,

DAETIS

SPP.

STENONENN SPP,

ARGIA

hWee,

ALLOCAPYT N

SPP.

CERLESTA

PLACIRA

CORILXTIDAR

19712
1973
1974
1976
NEAN

19712
197)
1974
1976
MEAN

1912
1971
1974
1976
MEAN

1972
1911
1914
1976
HEAN

19712
19713
19714
19146
NEAN

1972
1913
1974
1476
TEAN

1912
1971
1971
196
HiAN

ELEPHANT
NO./
SU.NET.

-
.
LI

5.
568.
10.
40.
50.

Yo

14,
2.
a2.
37

Lo ese O

® o e e

1315.7
173.7
510.13
144 .4
200.5

115. 4
47,4
125.8

12,4
10).6

.
Wi
6.4
2.4
4.0

-— -

e v
-
~
.
L g

4.5

L A I 2
-
W
.
-

.o v
N:"d-
e

7.1 817
1.0 us.1
8.4 138.9
2.3 13%1.7
2.4 16,7
2.6 29.4
2.1 0.6

. Ved

- 5.0

¢ 353
7 52.8
2.2 4S5

DEANCH
NO. /
SQ.NET.

e S —

9.
LIS
6.
5.

L 2% IR -t e L AR R

. e e

LR I 2

50.0
59.3
75.0
54.5

n.a
L)
2:.2
29.5

13.)
51.9
10.6
56.8

15.0
15
22.2
22.7

SELLERSVYILLE
NO./
SQ.NET. X FO %
. . 1.7
. . 1.9
- . 2.1
v
36.0 ¢ 45.0
6.8 ¢ S8,
241.3 2.8 86.1
9.1 +  W5.5
80.5
6.1 ¢ J0.0
5.8 ¢ 280
18.9 ¢ 4.2
5.0 ¢ 273
8.1
7.0 ¢ 28,9
7.6 e 35.2
20.6 ¢ 55.6
15.7 ¢ 56.8
11.6
2.8 ¢ 18.5
5.6 ¢ 22,2
$:7 ¢ 18.2
3.1
| . 6.7
6.0 ¢ 16.7
3.3 ¢ 131.9
§.5 . 9.1
3.6
* . 1.9
1.4 . 2.)

CATHILL
KoL/
SQ.NET.

e R ——

| SN e &

- "

EoNes .

16.
18.

L B

-
L
.

- r e
-~
.

-
~
.

LN )
=
‘.

S -EN

I~
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ELEPHANT BRANCH SELLERSVILLE CATH.ILL
NO./ NO./ ¥o. / NO./
SO.NET. T ros SQO.NET. £ r % SQ.NET. £ ros SQ.MIT. S ro %
CORYDALUS CORNUTUS
1972 - - - - -~ - - - - - - -
1973 - - - - - - - - - - - -
1974 - = - - - - . . 5.6 - -
1976 - - - - - - - - - - -
MEAN - - - - - - . - - -
PSEPHENIS HERRICKT
1972 - - - 1.9 ¢ 20.0 - - - - . 2.2
197 - . 7.8 9.4 ¢+ 33 * . 3.7 . . 1.9
1974 1.4 ¢ 1.9 18.9 ¢ 47 %17 ¢ 16.7 ' . 2.4
1976 2.4 + 22,0 65.9 ¢ 68.2 23.0 ¢ 36.4 -1 . ®.9
NEAN . 22.3 5.6 .
STENELNLS SPP,
1972 107.0 2.3 7Y0.0 174.9 2:7 9.7 82.1 ¢ 61,7 29.9 ¢ 55.6
1973 81.2 ¢+ B86.1 186.2 ¢ Tsan 69.1 ¢ J0.% 13.9 ¢ 6.}
1974 149.2 2:5 84,9 112.8 ¢ B6.1 9.7 0.0 94,4 21.9 ¢ 69.4
1976 140. 2 2.2 82.9 363.2 4.6 79.5 1360.5 10.9 971.7 S0.6 ¢ 9.1
HEAN 115.3 209.2 w181 10.5
CHIMARKA SPP.
19712 . . 3. 281.0 4.3 60.0 40.1 ¢ 48,3 6.2 ¢ 244
1973 12.2 ¢ 19.6 197.1 3.5 55.6 58.5 ¢ 40.7 . . 7.4
1974 9.4 ¢ 36.1 7.5 10.0 81.) 276.1 3.2 813 5.6 ¢ 27.8
1976 5.1 ¢ 671.1 8.5 86.4 S4.5 ¢« N2.7 1.6 ¢ 15,9
NEAN 13.1 4R9.0 92.1 )
CHEUMATOP SYCHR SPp.
1972 1123, 23.8 66.7 592.13 9.0 93.13 731.7 12.3 85.0 wWne.6 231.7 80.0
1971 162.0 20 62.7 1052.0 9.3 68.5 476.7 8.0 79.6 18).6 6.7 7M2.:
19 662.8 10.9 88.9 1732.8 23.3 91.7 1763.9 20.3 100.0 1582.2 20.7 9).2
1976 187.8 2.9 S5b.5 1753.0 22.%1 90.9 969.13 7.8 91.7 5 4.4 8.7 93.2
HEAN 570.) 1195.1 906.2 o9 4
HYDROPSYCHR SP1,
1912 25.8 LI B A 136.2 2.1 55.0 - . 8.3 - N 2.2
1973 . - B 5.9 156.1 ¢ 55.6 5.2 ¢ 18.5 . . 1.9
1970 4.4 + 119 624.2 8.4 83.) 10.8 ¢ 61.1 4.4 ¢ 13.9
1976 . . 4.9 581.8 7.3 7.3 1.9 & 227 1.5 & 209
HEAN 9.4 1. 4.6 2.9
LERUOTHICHIN PAICTIPES
1972 - - - . B 1.7 - - - - - -
1913 - - - . . 1.9 - - - - - -
191 - - - - - 1.1 . 8.1 . 8.3
1016 - - . . 4.5 - - - 2.0 . 9.1
L] * .

1A - - -

TERTATAAON ST LA DSBS T® TS B0 B0 RGN GG 0GP WGP GG DWW A WS B G S i - .- - - -
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TABLE 10 (CONTINUED)

FLEPUHANT DRANCH SELLERSVILLE CEATHILL
NO./ NO. / 0./ NO./
SQ. AET. X ros SQ.NET. £ ro s SQ.8ET. S ros SQ.MET. S s

TIPULA SPP,
1972 1.8 . 8.1 .2 ¢+ 15.0 . . 3.3 - - -
1973 21 ¢ 29.% 1.5 . 9.3 - - - . . 1.9
1974 1.) ¢« 27.8 - - - B . 2.8 . . $.6
1976 1:2 ¢ 36,6 3.2 ¢ 22,7 - . 8.5 . . 8.5
HERN 5.0 2.1 . .

STAULIIDAE
1972 STe.8 12,2 55.0 564.0 8.5 80.0 252.1 4.2 85.0 1365.6 21.0 84.9
1973 170.6 3.0 58.8 71301 6.3 79.6 584.0 9.8 85.2 192.8 7.0 5S5.6
1974 173.9 2.9 44.n 476.4% 6.4 86.1 941.7 10.9 15.0 269.2 5.1 8.
1976 116.6 &1 3.6 770.9 9.7 M.} 246.6 ¢ 81,8 19900 16.9 931.2
NEAN 292.17 636.2 41,6 Yus.2

CHIRONONIDAE
1972 2192.8 46.5 75.0 3302.0 50.0 100.0 3831.0 684.3 100.0 1572.0 55.0 100.0
19711 4488.0 77.8 100.0 7516.1 66.1 100.0 4006.0 66.9 100.0 2299.9 8)3.2 0.0
1974 3706.9 61.1 100.90 2486.8 33.4 100.0 3790.3 &3.7 100.0 40,0 68.6 100.0
1916 5007.3 78.4 90.2 2565.9 132.3 90.9 4126.8 133.0 100. Todi.2 65.3 100.0
NEAN 3INM9.2 4156.7 3939.2 PSCLT T |

PHYSA ACUTA
1972 8.8 ¢ 286.) $.2 ¢ 25.0 261.1 8.4 46.7 20.0 . 20.0
1973 29.5 ¢ 35.3 S.4 ¢ 13.0 b} o ¢« 537 éa2 . 9.3
1974 8.9 ¢+ 38.9 9.2 ¢ 42,2 80.3 ¢ N.2 4.2 ¢ 16,7
1976 “2.7 B 39.0 9.1 ¢ 29.5 910.0 =3 .3 115. 4 9.8 65.9
HEAN 21.8 6.9 310.7 291.0

SPHAPRINN SPP,
1972 5.6 ¢ 21.) 5.6 ¢ 25.0 L | s 357 - - -
191 2.1 ¢ 17,6 3.0 ¢ 20.4 2.8 ¢ 20.% - - -
1974 10.1 ¢ 27.8 1.1 . 8.) 96. 4 e 69.4 - -
1976 5.9 ¢ 22.0 8.9 ¢ Ju. 2659.8 21.3 90.9 . B 4.5
NEAN Y 4.8 625.1) .

ALL OTUERS
1972 67.4 ¢ 617 289.8 8.8 95.0 211,80 3.6 9%0.0 49.7 ¢ 62.2
1971 268, 4.7 98.0 206,13 ¢ 96.) 18,9 ¢+ 90.7 6.8 ¢ 1))
1974 249.2 4.1 100.0 110.1) ¢+ B88.9 316.9 3.7 9.2 1" ¢ N4y
176 260.7 4.1 87.8 240.9 3.0 90.9 780. 2 6.2 100.0 149.3 &L T
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CHRETETTTATTOTACTARR AR DRI MG W BB 00D IIDED SO D T T SRS RGN DD T D WA D T D B W AU T W 0 D T U W D D S S TS B D U A e S S S S

ADYER WA WA SPRING mOUNT BAUNS
NO./ NO./ NO./ NO./
SQ.APRT. £ r0 % SQ.NET. £ ros SQ. NET. £ 3 SQ.NET. £ ro s
DUGESIA SPP.
1972 191.6 2.5 60.0 178.9 ¢ 61,7 89.2 % T? 163.9 ¢ S4.0
1973 107.)3 ¢+ 51.9 82.2 ¢ Ted 225.8 ¢ S31.7 5.1 ¢ 46,
1974 181,17 5.6 86.1 1407.8 6.9 100.0 18648 + 69.% 166.9 ¢ B80.6
1976 3229.1 10.6 913.2 29138.4 5.8 90.9 73v.1 3.8 77.) 190.5 ¢ T79.5
MEAN 966.5 1005.9 290.9 144.8
OLIGOCIHAETA
1972 29.9 ¢ S53.) 61.1 ¢ S0.0 36.9 t 63.) 101.7 ¢ 64.0
191 21.1 ¢ 461 18.8 ¢ 51.9 39 s ¢ 63.0 5. 2 ¢ 61
1974 46.1 ¢ 77.4 41,1 ¢ 50.0 88.9 + B80.6 116.9 ¢ 7.8
1776 18.6 ¢ 63.6 19.3 ¢ 18.6 26.6 . 54,5 d1.4 ¢ 9.5
MEAN 28.1 46.) 48.9 0.2
FPRPOBDELLA PUNCTATA
1972 1.4 . 1.7 8. ¢ 21,17 1.8 . 10.0 . . 2.0
1911 ¢ . 1.7 2.8 ¢ 16.7 . . 5.6 3.3 ¢ 24
1974 29 ¢ 1904 8.1 ¥ 88:7 N . 2.8 2.5 ¢ 1319
1976 4.5 ¢ J0.7 9.1 ¢ 3.8 . . 2.3 1.4 ¢ 5.9
MEAN 2.0 $.7 . 1.9
CAMDARUS DANTONE
1972 - - - - - - - - - -
1971 - - - - - - - - - - -
1974 - - B - - - - - - -
» 1976 . - 6.8 - - - - - - - -
MEAN + - - - - - - - - -
ORCONFCTES LIROSHS
92 . . 6.7 L . 3.] . . 3.3 . . - B
19173 . . 1.9 - - . L] 3.7 - - -
1974 S * 159 - - . . 2.8 . ’ 2.8
1976 v « 8.5 - - - - - - . . 2.3
MEAN . . . .
CAENLS SP.,
1972 1.3 + 10.0 24.7 ¢ 517 4.1 ¢ 133 1.4 ¢ 30.0
1913 . . 7.4 3.2 ¢ 20.% 8.4 ¢ 25.9 64.7 ¢ S55.6
1904 23 + 13.9 12.2 ¢ 22.2 P + 2.8 21.5 ¢ 38,9
1976 54.5 ¢ 52,13 12.7 ¢ 18.86 - - - 26.4% ¢ 432
MEAN 13.4 1.7 3.8 1.n
TUICONYEHOBES .
1912 - . %7 15.2 ¢ 18.) LR ¢« 2.0 124.) 2.7 .0
191) - B - . . 5.6 4.2 « 1M 1.4 . 16.)
1arn - - - B . 5.6 15.0 ' 0.6 1W.4 . O
Vi ’ . 2.1 22.5 ¢ 15,9 16. 4 ¢ 25.0 uwhr.? T ' |
1LAN - L)

10.1 21.6 1o,
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SPRING nOUNTY

0./
SQ.MET.
PPHENFPEPLLA 5PP.
- - - - 5.4
1971 B . 1.9 1.4 - 7.4 929.9 6.5 90.7 5%20.) 8.9 85.2
' 1974 B . 2.8 . . 2.8 15641, 4 9.6 100.0 449.2 3.9 9.2
1976 * * 4.5 12.3 ¢ 22.7 2631.6 12.3 686.4 511.8 29 75:%
HEAN . Jod 1185.1 519.5
BAETES SiPp.
1972 $%. 1% ¢ 30,0 249.) ¢+ 46.7 6.5 4.4 45.0 159.4 6.3 S8B.0
19 97. 4 ¢ 27.8 463.2 4.0 481 665.7 @7 ST.w Ing. 9 7.4 61.1
1914 106.4 ¢ 58,1 187.2 ¢ 611 823.9 5.1 81.) 16,9 6.3 72.2
19206 S3IN.6 ¢ 52.3 642.7 ¢ 54.5 1345.5 6.3 63.6 11480 .9 59%.1
NEAN 183.2 423.6 755. % Gyon. 9
STENONYNA SPP.
19712 - - - . . 3.3 366.5 4.4 81.1) A ] 3.1 66.0
"M . . 5.6 6.8 . 18.5 656.1 8.6 100.0 “Lo. 4 4.3 85.2
1974 - - - * * 2.8 6715.8 4.2 100.0 229.2 2.0 Y44
19716 26.6 ¢ 40.9 3.0 ¢ 18.2 505.0 2.4 97.7 155.2 2.0 91.2
HPAN 6.2 3.7 535.9 165.9
ARGIA L,
1922 - - - 18.5 ¢ 37 . . 5.0 12.0 ¢ 28.0
19N 8.0 ¢ 261 9.2 ¢ 33 1.0 ¢ .5 20.9 ¢ 3.0
1974 66.1 ¢ 66.7 23.) ¢ 611 28.9 ¢+ S58.) 10.8 ¢ 361
' 1976 47.7 ¢ 95.5 18.2 v 61.4 21.1 ¢ 40.9 29.1 T
NEAN 25.1 16.7 13.9 23.9
ALLOCAPHT A Sip.
1972 . . 1.7 . . .7 41.0 ¢ 26.7 4.0 ¢ 22,0
1971 - - - . . 1.9 17.3 ¢ 1627 4i.h ¢ 40.7
1910 . . 2.8 - * 2.8 20.6 ¢ 19,8 50.6 ¢ 31
1976 v - - - B . 2.1 8.9 ¢ 18.2 di.6 ¢ 25.0
MEAN . . 21.13 T |
PEPLESTA PLACIDA
1912 - - - - - - an . 8.3 .} . 6.0
19713 » - - - - - 6.2 ¢ 14,8 10.2 ¢ 1N
197y - - . * 2.8 EE P | ¢ 0.6 1" ¢ 22.2
1974 . 4.5 . - 2.3 57.5 ¢ 15.9 1.4 .
NLAN - . 23.4 5.9
CORIXT DAL
1912 - - - - - - - - - -
1971 - - - . . 1.9 - - - - - -
1974 - - - - - - - - - - -
1914 - . 2.1 - - - - - - - -
LEAN . - - - -



-

TABLE 10 (CONTINUED) e i A
HOYER Viwa SPRING mOUNT BANNS
NO. / NO./ NO. / NOL/
SQ. MET. % ros SQ.NET. £ ro s SQ.8ET. £ ros SQ.meT. S Fro
CORYDALUS CORNNTHS
1972 - * = - - - . + 6.7 B . 4.0
1973 . . 7.4 . . 3.7 2.6 ¢ 16,7 2.4 LI [
1974 . . 8.1 - - - 8.2 ¢+ 25.0 1.4 . 5.6
1976 39 ¢ 2%.3 2.1 ¢+ 15.9% 5.7 ¢+ 38.6 5.0 ¢ 40.9
HEAN i3 . 3.0 2.1
PSFPHENUS HERRICKI
172 9.2 ¢ 33.) 18.5 ¢ 631.] 3.6 ¢ 20.0 24,5 ¢ 80,0
191 10.2 ¢+ 1370 47.6 « 81.5 a.8 ¢ N0.7 1006 ¢« 81
1970 69.4 ¢« 50.0 172.2 + 81.) 1.7 ¢ 55.6 1582.% ¢ B6.1
174 96.8 ¢ 86,4 261.6 ¢+ 100.0 287 ¢ 52.13 4.1 J.1 9131.2
MEAN 41.6 100. 3 10.9 149.8
STENCLALS SPP.
1972 504.7 $.7 73.) 7315 5.9 85.0 0.2 ¢ 65.0 “oN.9 J.4 98.0
1971 J10.0 4.7 711.8 1178.% 10.1 833 3a6.8 ¢« J71.8 G6I2.8 6.0 90.7
1974 715.8 2 9%2 271,77 13.3 0.0 100. 6 ¢ 97.2 6Ib. 4 5.6 94.4
1976 4469.1 16.0 100.0 7296.6 14.4 100.0 382.5 ¢ 95.5 Tui.o 4.4 100.0
MYAN 1496.2 271124 123.1 Gul. 5
CHINARKN 5PP,
1912 5.4 12.9 60.0 2708.6 21.7 95.0 138.0 ¢ 6.7 201, 2.8 Sn.0
19113 4851 6.2 79.6 2842, 20.9 96.3 79.1 ¢ 01.5 6091 5.7 #83.)
1914 1638.7 11,8 97.2 3159.2 16.9% 100.0 73.6 ¢+ B80.6 440.0 3.8 B8.9
6 4720.5 15.5 100.0 5409.% 10.7 100.0 1427.0 6.7 9131.2 2285.% 12.7 M.
SR 1810.7 1367.6 42 alr.%
CHFUMATOPSYCHFE 5,
2160.0 31.3 90.0 1956.6 15.7 96.7 1255.2 15.2 96.7 21014 18.3 96.0
IR 2724.6 34.R AA.9 16316.2 14.0 96.) 1322.6 9.2 100.0 2000.0 18.9 100.0
§ 44 IH.9 132,13 100.0 1522.2 7.5 100.0 1837.8 115 100.0 Z5%1%.8  22.2 100.0
5739.1 18.8 100.0 2992.5 5.9 100.0 2669.8 12.5 100.0 295%0.7 18.5 100.0
HLAN 621,11 2021.8 1702.9 2292.)
HWYDROPSYUHE e
1972 1270.9 16.9 831.3 977.4 7.8 98.) 866.5 10.8 9.7 10671 8.9 90.0
1971 ; 664.9 .S 79.6 1325.0 11.3 92.6 922.9 6.5 100.0 1268.0 1.9 Q8.1
1974 2109.7 15.2 ‘00.0 3052.8 15.0 100.0 659.2 4.1 100.0 992.8 8.3 100.0
1976 1771, 4 5.t %00.0 2906.4 5.7 100.0 1102.5 32 997 14%.4 8.4 100.0
HPAN 1171.8 1896.8 ' ' S04.0 1200, 4
LPUCOTRICHIRA PICPLFES
Var2 601 ¢ 33:3 23110 ¢« 318.) 78.7 ¢ 36.7 104.2 e 1.0
11 27.9 ¢ 35,2 15.8 ¢ 35S 26.9 + 48 271.1 ¢ 33
1arn 154.7 2.6 61,1 §34.2 2.1 61,9 126.1 ¢ 66.7 1174 ¢ 61.1)
19746 W16 ¢ BH.6 9M2.1 ¢ B4.1 130.7 ¢ b1.6 1le.h T T

VAR 26, ) 376, .9 Cied



TABLE 10 (CONTINUED) PAGE 8 ov 8

NOYER WiV SPRING nOUNT BAHNS
NGO,/ MO,/ NO. / NOL/
SQ.MET. £ ros SQ.HNET. £ rOx SQ.HES. £ FOo % SQ.NET. S (0%
TIPULA SPP.
1972 . . 3.3 . . 1) . . 1.7 . . 2.0
191 . - 1.7 - - - . . 5.6 . . 7.4
1974 - - - - - - ¢ 5.6 b - -
1976 . . 6.8 - - - * . 9.1 . - h.U
NEAN . . . .
STAILTINDAR
1972 158.4 4.8 81.) 249.5 ¢+ A85.0 1267.0 15.0 98.) 1287.7 10.¢ 8.0
19713 110.9 8.2 85.2 7.9 .2 77.% 1135.4% 7.9 93i.» L] IH2.0 ' 7.8 96.1
19714 219.2 ¢ 61.9 259.% ¢ 631.9 213%.9 13.3 100.0 1H85.6 16.5 97.2
1976 3119.5 ¢+ B81.8 J48. ¢ 79.5 1416.8 6.6 91.7 2048.9 11.6 97.7
NEAN 116.1 Js0.0 1416.8 1Wiun.}
CHINONULTDAE
1172 1516.3 20.1 100.0 4851.1 318.8 98.1) 2900.9 15.1 96.7 Ju05.2 28.4 1000
19712 2769.4 35.2 98,1 IAN.T  32.8 100.0 7208.7 S0.4 100.0 £599%2.0 24.1 100.0
1974 J0ON.T7 21.7 100.0 3109.7 15.1 100.0 6548.1 40.9 100.0 2182.2 20.4 100.0
1976 7563.4 24.8 100.0 6054.3 12.0 100.0 Ti.3 33.2 100.0 Qa4 25.5 100.0
MEAN 1912.0 4519.9 $732.4 3202.1
PIYSA ACHTA
1972 10.0 « 20.0 . . 6.7 78.9 ¢ S58.3 8.6 ¢ 24,0
1971 47.2 ¢ 42,6 > 3 3.7 84.2 ¢ 50.0 7.4 $ 5.2
1974 1.6 - 38.9 . * 2.8 A1.9 ¢ 2.2 1.9 ¢ 27.4
’ 1976 29.5 s 18.6 2.3 ¢ 1.4 178.0 + M 9.1 ¢ 29.°
MEAN 2955 ' . 92.6 7.4
SPUARRINN SPP. v
1972 10.6 ¢ 2IN.) 41.8 ¢+ 28.) 17.0 ¢ 46.7 0.5 . 18.0
11 4.8 . 5.6 13.9 ¢ 29.6 12.1 ¢ 40.7 12.7 * 29.%
1914 2.9 ¢ 19,4 3776.9 18.6 B86.1 8.1 * 33.) 108.) ¢ 66!
19146 510.2 ¢ 61,6 20385.9 40.3 90.9 175.0 ¢ 12,7 93.2 ¢ 65,9
NEAN 120.8 5341.3 5.8 66. 4
ALL OTHERS
1972 154.7 2.0 75,0 176.0 ¢+ 75.0 540. 1 6.5 100.0 bbd. 4§ 5.6 98.0
19713 161.3 21 90.7 88.8 ¢ 8).)) 931.7 6.5 100.0 550.8 5.2 98.1
1974 261.1 ¢ B8A.9 130.0 ¢ 4.4 1017.8 6.4 100.0 Lu6. % 4.3 100.0
1914 430.7 ¢ 100.0 263.8 ¢ 9.7 1432.7 6.7 i00.0 S8, 2 2.9 91
HEAN 219%.4 163.0 9%0.8 S902.1
¢ = LESS THAN V/5Q.MET. OR LESS THAN 2. 0%
FHUORDYTER PUCCTATA, CAMBARUS DANTONT, ORCONECTES LIROSUS, ARGIA SPP., CORYDALUS COBNUTUS, AND TIPULA SPP. WEMHE DOAT HANT

GETY RS 1 ORRSS (570 TABLE 2.2.2.2-1Y) .



TABLE 11 PAGE 1 OF &

SPATIAL DISTRIBOTION, BY STATION BY YEAR, OF INPOKTANT BEMNTHIC NACROINVER 'EBRATES COLLECTED IN
QUANTITATIVE SAMPLES (1973,1974) FROM THE RIPFLE BIOTOPE OF EAST BRANCA PEEX OMEN CHREEX AND PFr.XIONEYN
CREEK. MEAN DENSITY (NG DRY NT/SQ.MET.) AND PERCENT COMPOS IT ION (%) ARE TABULATED.

PO FIIN T IR EIMOBNCME 0B E DD DU W R G 25 S D YD T D D B S R ———

PLEPHANT BRANCH SELLEBSYILLE CATHILL
NG/ NG/ aG/ NG/
SQ.MET. ! SQ.NET. SQ.NET. S5Q. NET. A
DUGESTA 5PP.
19M . - 15.13 . . L
1974 5.6 - 8.4 B 23.5 . > -
NEAN 2.9 10.9 9.5 - -
OITSOUNAFETA
1973 56.17 2.} 58.7 3.6 115,13 7.0 9.8 3.2
1974 3.3 B 54.7 2.4 8%.6 3.8 15.2 .
NEAN 47.0 54.7 103.0 12.0
ERPOUBODYTL A PUNCTATA
19713 12.7 . % . 43.6 2.6 - -
1974 14.9 . 2.4 + 117.6 . W | -
MEAN 13.6 2.0 3.2 - -
CANBARG S BARTONY
1971 A%1.8 15,7 202.6 11.5 3s1.5 229 - -
1974 197.0 34.5 - - 448.5 20.2 - -
MEAN 852.1 121.6 396.13 - -
DRCONEC TS LInosus
1973 554.2 22.2 - - 984.9 29.4% -
1974 LA P I - - ey 142 - -
NEAN 154.6 - - 416.7 -
CAENLSG P,
191 4.1 . 1.4 . i.9 *
1974 7.9 - 21.4 . E.) . . .
NEAN $.7 15.4 S« .
FRICOEY PHODES P,
1973 - - - - . - 0 - -
1974 - - . . - -
NEAN . - - . . -
EPHENELELLA Hp,
n . . - - . 'Y -
1974 . + - - - - = -
NEAN . - - . - "
BAETIS <ol
191 5.4 . kL | 2.1 2.7 * . .
1974 1.6 * 38,0 * 12.1 . . .
NEAN 3.8 S I | 6.5 .
STENONT YA SPo.
1973 4.8 . 12.5 . 1.5 . - -
1974 48.9 2.1 . . 4. . - -
2.7 -

NEAN 23.0 .7

..... . S T N N e R aANE SR RE R D DR R BB DDO DR RBD UGB DD DD WD 0O DD e 00w S S 5 S - -
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TABLE 11 (CONTINUED)

- ——— - —— - - - -

ARGIA L'P.
1M
1974
MEAN
ALLOCAPNIN SPP.
1971
1978
HNEAN
PERLESTA PLACIDA
1973
1974
MEAN
CORIXIDAY
1973
1974
NPAN
CORYDALDS COMUNTHS
19713
1974
NZAN
PSEPHENN . BUNRICKY
1911
1974
HEAN
STENLLALIG SPe.
191
1974
MNEAN
CHINARKA 5SPP,
1971
1974
HEAN
CHEUNATOPSYCHE SPP.
19713
1974
NEAN
BYDROPLIYOCHE ep,
1973
1974
NEAN

SELLERSVILLE

- - —— - - - ————— -

..

-0 e - N SRV @ e
P
Lo
L)
.\ - e =
w SV -

oNve
we
~ o

- - - .- S TN A NE O ON OGN T BEE DN ND MDE D . DD DD VBB D DB D CE WD RGBS GO GG S
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LEUCOTRICHIA PICTIPES

TIPOLA

PP,

SINNLLIDAR

CHIRONOMTDAR

PHYSA ACHTA

SPHAERILINN S5PP,

ALL OTHFERS

P R T T T teAN ERe PR EE GBS WG S S D S T T I e S S

1971}
1974
REAN

1973
1974
NEAN

191
1974
MEAN

1973
1974
MEAN

1971
1978
REAN

1973
1974
NEAN

197
1974
MEAN

ELEPH
AG/
SQ. NE

ANt

T.

99.13
1M71.7
106.9

15.5
19.2
17.0

457.4
4au.8
468.7

110.8
1.3
70.4

TABLE 11 (CONTINUED)

BRANCH
NG/
SQ.NET. i
N .
.
.’.. 2.’
26.0
70.8 L |
7.8 3.2
7.1
1786.8 1.9
305.8 13.6
229.6
. P | v
9.5 *
6.9
N3 .
B -
2.7
33.0 2.2
45.9 2.0
3.

SELLERSVILLE

nG/
SQ.NET.

- -

PAGE ) OrF &
CATHILL
| [
SQ.NET. )
. .
.
8.1 2.6
1w .
9.3
0.6 13.1
5.1 3.6
38. 4
133.0 2.9
205.9 21.0
162.2
3.9 -
6.6 B
0.7
. .
. .
v



TABLE 11 (CONTINUED)

SPRIN: MOUNT
G/
SQ.NET.

7.6

618.8

275.9
OITGOCHAETA

16.0

89.13

45.1
ENRPODDLLLA PUNCTA

§1.0

68.3

51.9

FRICOKYTHOINDE

EPHENI

NAETI




ALLOCAPNIA SPP.
1971
1974
MEAN
PERLESTA PLACIDA
19713
1974
HEAN
CORIXTDAL
1971
1974
AEAN
CORYDAL NS CORNUTUS
197)
1974
NEAN
HERRICKI
1973
1974
NEAN

PSEPHENMS

STENELNIS SPP.
1971
1974
REAN
CHIMAKEN SPP.
197
1974
NEAN
SPP.
1973
1974
NEAN
SeP,

CHEUMATIP SYCHE

HYDROPSYCUE
1973
1974
NFEAN

PICTIPES
19713
1974
HEAN

LEUCOPFICHIN

e A ——

MOYER
NG/
SQ.MNET.
. .
.
2.2 *
F % .
8.1
2.9 .
36. 6 .
18.0
75.) 3.9
210.7 3.7
129.5
188.0 9.5
659.7 11.5
1I74.2
779.6 80.1
1328.5 231
999.2
406.8 20.9
1609.3 2¢.0
087.8
1.7 o
18.9 .
8.6

TABLE 11 (CONTINUED)

R et LS ——

WA
NG/
SQ.NET. 4
. .
. B
.
N ¢
.
. .
.
17.% B
10.%
5.1 K
112.6 *
66.1
2117 6.2
664.7 10.8
4we.s
662.1 18.0
852.5 13.0
738.3
688.3 18.7
320.6 5.2
5481.2
1615.0 43.9
2215.1 36.0
1855.0
1.4 v
25.% .
11.0

TEAMMSAGSEmn S S mae e e e e e 5 5w S e e e o el e e e

B L T ar—

SPRING NOODNT
NG/
SQ.NET. |
» .
2.2 -
1.1
3. N B
21.9 .
10.8
615.3 186
§00.46 1.
529.13
8.6 -
11.0 -
2.9
12.4 .
81.2 B
23.9
28.6 B
23.9 .
24.2
6813.7 16.2
539.3 15.4
626.0
1058.0 25.1
872.8 24.9
983.8
1.8 +
4.5 -
2.9

'

PAGE S orF &
BAHNS
NG/
SQ.NET. T
L | 5
L9 .
4.0
- -
4. K
2.0
142.0 3.9
129.6 6.2
137.0
30.5 .
85.13 2.0
52.4
193. 2 2.8
184,13 6.0
1417
187.7 4.6
147.2 §.8
17..5
1146.9 28.1
800.3 26.0
1008.2
1646.0 40.6
831.2 27.0
1320.1
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TABLE 11 (CONTINUED)

SPRT4G BOONT
NG/

TIPULA SPP.
SIAMILIIDAE

"HIRONGYI DAE

SPHAERIUN S5PP.,

14,9
54.9

THAN 1 AG/5Q.NET. OR LESS THAN 2,.0%
'-y TRTCORYTHODES SP., PERLESTA PLACIDA, AND LEUCOTRICHIA PICTIPES WERE DONINANT ONLY




TABLE 12 (Page 1 of 2)
SUMMARY TABLE OF AQUATIC MACROINVERTEBRATE NDRIFT AS MEAS!RED FCOF SATH 40 '"HLE 24-% iTOOY 17 “AGT #PAICH
CERKIOMEN CHEEK AND PERKIOMEN CREEK. MONTHLY VALUES FOR INDIVIOUAL TAXL RE Y2 iONT RS0 INT * TGTNL WIFT.
T T B e T e e R e i e
E - Aug Apg My Tun Tul Aug 3 oct vean
Eadt Oranch Perkicmen Creek
Jominant' taxa
Eaetis spp. - Ahsent 9.4 9.8 4.6 41.9 1.1 2.2 9.0
Coenagrlonidae - Absent Absent . Al sente Ahsent ) Absent *
Jtenelajs spp. - 8.0 4.6 1.¢ f.1 1.1 1.0 Absent 5.7
Chimarga spp. - 28.9 Absent ¢ ¢ Absent 1.0 Absent “. 3
Cheumatopgyche spp. - .. . 18.7 29.9 2.2 10.1 2.2 13.4
Hydgopgyche sapg. - 3.2 . 49.8 8.1 Ahient | 9.6 Absent 25.0
Chironomidae - 15.6 12.9 7.3 LR 51.7 8.7 Ru. 4 33.6
Total percent - 75.7 87.9 96.2 94.3 99.3 99.2 §8.8 9.1
Total number/1000 w? - 186 5130 1921 302 99 1397 418 9217
All taxa
Total number t SE/ 1000 m? - 510¢107 609¢92 2039¢799 95722492 A97¢767 19124445 TV 164 10192157
Total biomass (mg dry wt) t SEZ/1000 m? - 1219 T 1S5 352: 048 192¢50 S57¢38 2232107 LUTS L 148¢ 28
Total taxa - 19 13 14 12 5 10 7 12
Velocity (w/s) - 0.12% 0.118 .10 0.052 3.7317 ND.03s 2.0130 0.072
Pecrkiomen Creek
Dominant! taxa
Naididae - b} 0 0 0 ) 0 J Absent
34 us fasciatus - ‘ Abgent * . 1.4 . . *
I thodes sp. - Absent Absent 6.7 3. e 1.9 ¢ 1.9 1.4
Spp. - Ahsent 1.5 7.0 * | B 13.1 3.1 6.1
ghgn-iiss’xggg 8pp- - $.3 . 13.9 4.5 12.2 1.6 B 6.4
Simuy e - . 6.9 . * . 2.4 1.6
Chironomidae - 50.9 67.9 $52.9 85.9 80.9 10.1 79.5 73.2
Heleidaea - Absent Absent Absent . . . Absent +
Total percent - 56.% 88.9 5.3 95.8 89.7 91.8 87.0 91.7
Total number/1000 w' - LLA) A25 2358 10,126 1285 207 592 2550
All taxa
Total aumber ¢ SEZ1000 o' 19912539 3121260 TOWR204 2765¢701 1057042296 14314435 299121107 480+ 140 278134520
Total blomass (mg dry wt) 1
SEZ1000 m? 82220 69221 6917 275¢ WS 482¢1 10 134445 2014613 1819 190t 32
fotel taxa 20 L) 19 " »” 258 26 20 27
velocity (m/e) 0. 186 0.1360 0.238 J. 24 0.171 0. 1 0,116 J. 110 0.19

ITixa which comprised 22% of the total number in either 1973 or 1974. ‘Iimerous othler taxa were lomirant
in individual months.
irifeting, bat at levels below 28 of total.



TABLE 12

“ly_-_--

“aut branch Perkicmen Creek

Jorinant! taxa

Uaetis spp. .2 16.5 24.9 4.7 . Viod 0. 6
Coenagrionidae Absent Absent 1.3 . L | 1.0 2.0
jtenelmis spp. 5.7 2% 1.3 in.) ' 1.2 3.7
Chimarra sgp. 2.1 . ’ Absent Vinent 1.0 .
Cheumatopsyche spp. . Absent “.4 .2 .S 6.) .
EX!{QE!!%%! SpPF. 2.0 26.9 5.1 1.1 2.2 1.0 14,3
Chironomidae 1.7 12.6 UL | 45.4 P 44, 47.2
Total percent 84.5 99%.1 .6 5. ) LA 33.) 98.8
Total number/1000 m? 1997 52712 u59 1267 Rl 45) 29719
All taxa
Total number ¢t SE/1000 m? 12172189 532022001 S3ievi2 1435¢551) 112012¢ Y297 362¢9 1355702
Total biomass (mg dry wt) ¢t SEZ1000 m? 130255 JeAz 187 22125 196¢ JuS 1IS3e 150 42310 220272
Total taxa 19 20 16 " 24 19 20
Velocity (w/s) 0.116 0.090 0.150 .03 V.0V 0.049 0.079
Perkiomen Creek
Dominant! taxa
Naldidae 2.9 “B. 1} . . ‘ Al sent 13.1
Gammagus 5!213&!! Absent Absent 1.4 ¢ 9.3 2.2 2.3
Q es sp. Absent Absent . . 2.1 . .
ggcgi! Spp- 1.9 4.5 3i.s 2.2 1.2 1.5 9.0
Cheumatopsyche spp. .4 . .8 1.5 R A4 10.3
Simuliidae 20,0 . 10.9 1.0 3.0 2.1 2.5
Chironoamidae 56.7 e 6 3.9 78.4 1% 50.5 48.7
Helulidae Absent . . 10. 4 ' Absent 1.3
Total percent 82.9 97.9 35.0 94.5 85.9 75.0 89.4
Total number/1000 o 610 9511 1047 10860 6112 2764 5101
All taxa
rotal namber t SEZ 1000 m? 1361297 97152807 1232¢ 1863 114924 4155 Tiade 204 171221036 57062976
Total biomass (my dry wt) ¢
SEZ1000 m? 83215 251¢48 4t +29 6292244 adier 1521450 2715256
Joral taxa 30 23 23 47 a1 15 W

velocity (m/8) 0. 322 . D.138 ). 247 N REY .10 0.191



TABLE 13

DIEL PERID [(CITY OF AQUATIC DPIFT ON EAST BFANCH PERKIOM N CREES AND DFRK JO4EN CeFEFWV
EXPRESSED AS PERCENT OF THE 24-H TCTAL, ALL ORIFT SIMDIPS COABTHNED. FOR EXAMDPLE, YTiHUGT
(19.18%) NUMERIC DRIFT DENSITIES ON PERKIOMEY CRZEX GENEMALLY GCCUFRED NEAR 220) .

1000 1200 1400 1600 1800 2000 2200 2400 0200 0400 0603 2900

llumters
East Branch 2.8 2.7 5.1 4.0 1.7 5.0 23,17 14,1 237 9.3 2.9 2.%
Perkiomen 3.6 3.0 1.9 8.7 4.4 6.5 15.1 15.4 17.13 14.) 5.0 2.¢
Flomass
East Branch 2+ 2.0 6.3 3.0 .. 3.2 15.9 2). a.0 2:3 1.7
Perkiomen 1.2 1.1 2.8 3.0 81 | 21.2 23.1 1.1 1.7 a3 1.1
Taxa
East Branch 8.0 7.2 7.4 1.7 8.0 8.0 12.) 18+ 12.0 8.1 5.4 1.2
Perkiomen 5.0 5.8 6.8 8. 8.0 9.9 10.9 12.2 19.9 10.6 7.0 5.0
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TABLE 14

(Page | of 2)

FISHES COLLECTED IN PERKIOMEN CREEK BY ALL GEAKS DURING THE PEKIOD JUNE 1970

THROUGH DECEMBER 1976.

NOMENCLATURE IS FROM EAILEY (1960).

Commop Name

Freshwater gel family

Amarican easl

Tgout family

Brook trout

Eike family

Redfin pickerel
Muskellunge

Mianow family

Ooldltuh

Carx

Caxp x Goldfish hybrid
Cutlips ainnow
Golden shiner
Comaly shiner
Satinfin shiner
Bridle shiner
Comaon shiner
Spottall shiner
Swallowtail shiner
Spotfin shiner
Bluntnose minnow
rathead minnow
Blacknnse dace
Longnose dace
Creek chub
Fallfish

Suckep family

White sucker ¢
Craek chubsucker

Kelativa
Sclentific Nama Abundancs |
Anguillidae
Anguille postrata (Lesueur) kara
Salmonidae
salvellnus fontinalls (Mitchell) Rare
Esocidae
gmericanys Gmelin Uncommon
[gg; Nltchlll Uncommon
Cyprinidae
auratys (Linnaeus) Common
g carpio Linnaeus Common
Uncommon
(Lesueur) Coamon
c (Mitchill) Uncommon
O {Abbott) Abundant
(Girard) Abundant
(Cope) Rare
(Hitchill) Common
(Clinton) Abundant
(Cope) Common
Silopterus (cope) Abundant
o (Rafinesque) Common
Rafinesque Rarse
C t (Hermann) Common
c (Valenciennes) Cramon
Sspotilus {Mitchill) Uncommon
Semotilus {Mitchill) Common
Catostomidae
commegsoni (Lacepede) Abuniant
;;Lgx;gg oblongus (Mitchill) Uncommon
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TABLE 14 (Continued) (Page 2 of 2)
kelative

Coamon Name Scientifjc Nam3 Abygdacge
Fxeshwater catfish family Ictaluridae
White catfish Jctajurug catuys (Linnaeus) kars
Yellow bullhead talu a (Lesueur) Common
Brown bullhead {Lasueur) Uncommon
Channel catfish (Rafinesque) Rar=
Margined madtom Noturys (Richardson) ncHmmon
EAllifish family Cyrinodontidas
Banded killifish rundulys (Lesueur) Common
Muamichog fundulug (Linnaeus) Rare!
sunfish fa=ily Centrarchidae
Rock bass (kafinesque) Common
Redbireast sunfish {Linnaeus) Abundant
Green sunfish Rafinesque Common
Puapkinseed {Linnaeus) Common
Bluegill Rafinesque Comaon
Sunfish hybrid UncImmon
Smallmouth base Lacepede Common
Largemouth bass (Lacepede) Nncommon
White crapple Rafinesque Rare
Black crappie {Lesueur) kara
Paxch femily Pexcidae
Tessallated darter elmstedl Storer Common
Shield darter peltata (Stauffer) Uncommon

tpossible bait release



TABLE 15

MEAN DEUSITY AND RELATIVE ADUNDANCE OF DRIPTING LARVAL
FISH COLLECTED FRON PERKIONEN CERFK AT P14190, NAT-AUGOST
IN 197%, 1974, AND 1975.

- ——————

191713 1974 1975
N,/ MO,/ ¥O./

TAXA Cil. RET. 4 CU.nET. cu.ner, )
MINNOWS 0.00028  316.0 0.06707 12.8 0.09465 34.5
CAnp N.11258 50.5 0.4328) 79.9 0.12685 &6.)
WHITE SUCKERE 0.01996 5.8 0.00775 1.8 0.01815 6.6
YELLON BHILHEAD 0.00185 0.8 0.0022) 0.% 0.001%08 0.4
DAUGED KTILEVI N - - 0.00012 0.0 - -
LIPOYES SHAFLSN 0.0092) 4.1 0.0%1007 5.6 0.02096 7.6
TELOSELIATED DALY ER 0.00461 2.1 0.00047 0.1 0.00972 1.5
SHIFLD DARTER 0.00231 1.0 0.00WV? 0.2 0.00281 1.0
TOTAY 0.22285 0.54171 0.2782%

TABLE 16
FORZE CATCH AND RELATIVE ABUNDANCE OF LARVAL PISH
ERLT IOV ED Y FRAF NET FRON PENKTOREN CHEES SHOHRLINR

CHA390 , NAY-AUGUST EN 1975,

TOTAL €
TAXA CATCH CATCH
nINMONS 1270 8i.o
CARp 14 1.2
WIICF SUCKEN 116 1.6
LEPIMLS SuNKlsn 94 6.1
FISIVLELATFED DAPTER 29 1.9
H1LLD PARTLNR . ] 0.2

| AR 1530




TABLE 17

DAILY MEAN DENSITY (NO./CO.MET.) OF DRIPTING LAGGAL PISH
COLLECTED FPROM PERKIONEN CREEK AT PI4390, MAY-AUSOST, 1974 AND 197S.

1974

JONAY OSJum  11JuN y 0SauUG 13auc 270G
MINNOWY 0.032 0.039 o0.060 0.020
CARp 0.65%9 0.01Y 0.127
WHITE SUCKER ? 0.00) - -
YFLIOW NULLHEAD - - -
FOCKE BAGS 0.006 0.006 0.007
TFPOALS SUNFyY an 0.002 0.022 0.300
LWV LEAPFD DAKPER 0,002 - - -
VHIET D DARTER 0.00)

TABLE 17 (cow'r)

T R R LR RS . AT .S .. .- e - T - - -

1975

AN 120AY  278AY Y7008 OVJUL 29001 12MUG  26AUG
A INGOUS 0.002 0.055 0.006 0.036 0.069 0.016 0.003
CAKP - 0.1316 - 0.000 0.001 - -
WUITE SUCKER 0.155 o0.0M - - - - -
YPLIOW DILLUEAD - - 0.000 0.003 - - -
POCK BASS - - - 0.0M - - ~
LPPUNTS SONFIGN - 0.004 0.000 0.078 0.016 0.00 -
PELGSELLATLD DAFYER 0,.02) 0.010 0.002 - - - -
SHIFLD DALPFR g.01  0.001 - - - - -
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TABLE 20 PAGE 1V oF 2

AUNUAL AND SPATIAL VARIATTION IN NEAN CATCH PER UNIT EPPORT (C/F}, AND RELATIVE ABUNDANCE
OF FISNES COLLECTED BY SEINF PROM THE PERKIONEN CREEK IN 1975 AND 1976.

1975 1976 1975 1976 1975 1976 19715 19
P19775 PI9TS P16500 P16500 P144ass P14 4SS Pl 120 PI& 0
SPRCYES C/F b c/¥ b ) c/r : 4 c/e ) c/e c/r b (o 3 C/¥

AMVETCAY FRL - - 0.10 0.1 - - - - - - - - - -
SUELTEG Y unoN - - 1. 2} 0.8 0.09 0.1 0.88 0.5 - - - - .
GOLLBEY SHINER - - 0.18 0.1 0.08 0.1 - - - - 1.60 0.3 - - 0.11
SORFLY SHIENFR 2%.10 25.2 .9 2.2 2.90 L | 2.67 .7 1.92 1.4 20.49 8.0 1.h4 2.9 S. 11
SATINFIN HinEn 1.06 1.0 2.9 1.8 T.44 10.5 10.68 1.6 0.65 0.5 1.89 0.4 1.16 2.6 7. 9%
TONNON SHINPR 1.97 1.9 4.00 2.4 0.61 0.9 .13 1.9 1.62 1.2 0.60 0.1 0.86 0.6 0.6
WPOCERTL SIE NP N 237 2.2 26, 68 16.3 0.48 0.7 44.9 27.8 3.39 de'S 80.60 15.7 2.0% 3.5 27.11
ARATLOUTYIL SHIUER 9.48 9.1 4. 06 2.5 1.68 2.4 4. 53 2.8 1.82 1.4 6. 74 54,24 171.7 1. 5
SPOTEEN NI KPE 56.60 55. 4% LAPRT! 43.4 53.12 74.8 66.135 1.1 115,313 85.7 13160.72 70.4 71.09 9.8 222, 4
PENRTLGSE SLnou 0.10 0.3 0.1 0.1 0.47 0.7 0.56 0.3 1.03 0.8 8.60 1.7 0.16 0.2 0.1
BEACKENO © DACE - - 0.4} 0.1 0.30 0.4 1.06 0.7 - - - - - - 0.2
1 ON: %0 LACE 0.109 0.9 5. 23 3.2 0.10 0.1 0.65 0.4 - - - - - - -
CRETK - - 0.19 0.2 - - 0.30 0.2 - - - - - -
FALIPTLH = 1.8 0. 26 0.2 0.20 0.3 0.48 0.3 - - - ~ 0.4 0.1
WHETE S aER - - 26. A8 16. 4 0.30 0.% 7.92 ‘.9 - - 1.60 0.3 V.14 0.1 4.
YILLOE Sl iEieAD - - 0. 10 0.1 - - 0.09 0.1 - - - - - -
BEHOET 1L IHEAD - - 0. 04 0.1 - - - - - - - - - -
VARG WL TR0l - . - - - 0.0 0.0 - - - - -
BARDTD LRI FL 0.27 0.3 0.9 0.3 0.19 0.6 1.59 1.0 - - 0.8 0.1 0.u0 0.6 0. %1
MOCK WA 0.12 0.1 0. 26 0.2 0.20 0.3 0.09 0.1 - - 0.40 0.1 0.50 0.4 -
FEDNDER ¢ SUNFILN - - 0. 81 0.5 2.05 2.9 .72 1.1 3.22 2.% .1 1.9 2.7} .9 23
IREF N SHUFISN 0.09 0.1 - - - - 0.20 0.1 0.81 0.6 4.80 0.9 - - 0.
PUNPKIN L EFD - - - - - - - - 2.05 1.5 6.17 1.2 0.45 0.3 0.4
Brurarn 0.12 0.1 0.09 0.1 0.29 0.% - - 2.30 1.7 2.9 0.6 1.72 1.2 o
LEPOMYS NHYBKED - - - - - - - S - - - i v > -
SHALESONLH DA 0.12 0.1 4.9%52 2.8 0.29 0.4 4.92 1.0 0.14 0.1 3.60 0.7 1. 24 0.9 Tl ¥
LALGYSonEn BAsLS 0.09 0.1 0. 61 0.4 - - - - - - - - - - 0. 1o
PHEYE CNAPP - - - - - - - - - - - - - -
FEOWELIATED DARFER 1.0 1.0 9.52 5.8 - - 0.13)3 0.2 0.22 0.2 1.20 0.2 0.4 0.1 0.4%9
SHIVTD DAKPEN n.12 0.1 0. 17 0.1 - - 0.25 0.2 - - 0.20 0.0 - -
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CONBINED
YEARS
NEAN

7.33
2.69

20. 26

7.2%

129. 8%

1. 84
0.78
0.72
0.09
0.36
6.28
0.21
0.01
0.02
0.89
0. 14
2. 16
0.u
1.10
0.66
0.02
2.09
0.1
0.01
1.75
0.10



TABLE 21

ANNUAL VARTIATION AND PREQUENCY OF OCCURRENCE (PO) IN AGER O
SUNFTISH SPECIFT CONPOSTITION COLLECTED BY BLECTROPISHING IN
PERKLIONEN CHEEK (ALL SITES CONBINED) IN 1975 AND 1976.

1975 1976 GRAND
TOTAL FO TOTAL b FoO TOTAL )
SIPPCTPS CATCH  TOTAL % CATCH TOTAL (%) CATCH TOTAL
FOCK BAGS 4 1.5 25.0 14 6.9 50.0 14 8.5
PEDUREALT SOUy 150 LY 56,6 100.0 197 69.6 100.0 261 65.9
SHEF R Sanresn 4 36.13 83.1 36 12.7 56.1 " 19.4
PUNPK IR SELD - - - i L) 12.0 50.0 i L) 8.6
SAALLROULN BASS 4 1.5 25.0 2 0.7 8.1 6 .9

PRSI S SN NATOC SOt R AR AR D EE S W B S S W W A e S D B W S S e .

TOTAY 1113 281 3196
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TABLE 22 PAGE Y or 2

HONTHLY VARIATION IN NEAN CATCH PER UMIT EPPORT OP PISHES COLLECTED BY SEINE FROM
PERKIONEN CREEK (ALL SITES CONMBIMNED) IN 1975 aND 1976.

FEB NAR APR NAY JUN JiL

SPECIES 1975 1976 1975 1976 1975 1976 1975 1976 1975 1976 1975 1976
ARERICAN FPRL - - - - - - - - - - - 0.19
CUTLIPS HINNOW - - - - - - 0.20 - 0.4 1.04 0. 16 2.11
TOIDEN SPINPR n. 21 - 0.15 - 0.20 0. 1% - 2.5 0.20 - n.17 0.67
COArLY SHINEN .y 1.07 0.135 1.67 17.0) P 4 | 7.05 4.39 .51 0.14 2.0 4.24
SATINEIN "HINLR 1.29 0.81 .64 0.47 2.9 1. n 2.682 11.82 2.05 2.M 4. 4 9%
TONNON SHINFR .4 - 0.1? - A.26 - 2.92 - $.75 .1 9.50 8.40
SPOTTALIL SUINEN 0.75% 0. 24 .08 - 4,45 - 5.58 0.21 7.61 225. 1) 5. 70 I n
SHALLONTAIL SHLUER 2.19 0. 36 0.28 0.13 2.02 0.42 87.54 3. 46 0.5 J.6u - 0.46
SPOIRIN SNTNER 52. 22 2.65 18. 24 2.20 99.1715 18.20 131,20 71.04 52.60 64. 66 11,00 99.24
BEUATHOSY. 8INNOY 0.61 - 0.99 - 1.5% 0.14 0.87 0.28 - 0.5%6 - 2.00
BNIACY NG DACH - - - - 0.56 3. 10 - 1.98 0.8 .09 0.1 2.413
LONGHOSY 1 ACE - - 0.13 0.15 1.07 0.30 0.22 8.45 - 1.46
CREES Ol - - - - - - - - 0.15 - .32
FALTYY 1 0. 2% 0. 26 0.31% - 1.54 - 1.09 - 1.04 1.02 d.t5 0.6)
KHLTL LHCKER - - - - - - 0.56 8i.8 0.45 40.69 - 6.08
YrLiog WILLENEAD - - - - - - - - - - - 3.5%
HhOWN PILIHEAD - - - - - - - - - - -
NATGILED NABE WY - - - - - - - - - - - -
BANDFD EPRLIF IS 0. N 0.45 1.64 0.41 2.92 0.21 0.61 0.60 - 1.20 - .51
TR TF - - - - - 0.4 0.14 0.24 0. 1% a1 -

LR S T O . . h,un L (N | 0.9 ot/ 1.2 0.1 . 10
Lt R 0. 2% - - - - - 0. 56 - 0.20 0.28 0. 24 .08
PUNPY TN D - - - 0.28 0.28 - 0.20 0.14 2.29 0.47 0. 37 .04
R RE N - - - - - 0.28 - - 2.02 - 1. 38 2.29
LEPGRLS dybrn - - - - - - 0.20 - - - - -
SRALLNOUTH BASS - - 0.24 - - - 0.82 - 0.65 310.47 0.31 6.02
LARGESOUTH BASS 0. 25 - - - - - - 0.1% - - - 1.67
WHLITE CRApPPER - - - - - - - - - - - -
FESSYIINIY D DAY ER 0.2} - 0.92 0.33 0.57 0.59 0.20 - 0.79 4.9 - a.76

SHELLD DARLIER - - - - - 0.113 - 0.3) 0.22 0. 86 - 0.15%

- - -w FRASTENIVCIVCCA A VBT DUHS MBBE BB DWW BB GG B DD B DHBEDD O NG B DD WD DS DG S I D e -
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TABLE 22
AL SEP

1975 1376 1975 1976
0. 19 1.04 - 0.67
- 0.42 - 0.15
2.00 9. 10 4.45 16. 54
6,26 1.59 9.85 10. 26
.08 1.42 0.81 2.59
%3 24,69 1.00 9. 40
2.19 .12 J.ug 993
66, 11 147,98 181.62 426. 96
0. 28 0.50 0.64 F % §
- 2.76 - 0.87
- 0.79 - 0.548
- 0.19 - 0.15
0.17 - 0.19
- 2. 5) - 0.30
- 0.72 0.19
- - - 0. 21
0,12 1.76 0.49 1.62

- 0.50 0.58 -
2. 11 13.46 6.72 6.57
0. D. %4 0.50 1. 16
0.4 h 0. 1) “. o

N.%2 1.3 1.42 -

0.19 - - -
1.54 2.96 0.38 0.9
0. 1% 1. 85 - 2.80

{courm)
ocr NOV
1975 1976 1975

- 0. ‘,

- 0. 21 -
2.28 18.69 0.89
5.93 15.05 8.60
0.61 0.50 -
1.52 jo. 0.19
.M 10. 34 1.92

60.60 6311.47 59.56

- 7.92 0.30

- 0. 42 .

- 1.51 0.19

- 0.5 -

- 0.76 -

- 0.14 -
0.1 1. 49 -
0.19 0.133 -
0.42 2. 64 .76
0.%6 1.51 -

- o. 0 0.6/
0.83 2.89 .00
0.21% 0.15 0.39

- 0.15 -

- 0.15 -

- 2.03 o.M

PAGE 2 oOr 2
DEC
1978 1975 1976
0.42 - -
12.70 2.68 2.12
16. 37 1. 0 1.8}
0.85 - N
16, 24 0.7 15.76
3.59 17.78 0.AA
502.87 66.17 48.92
1. 45 1.06 0.17
0.76 - -
0.46 - -
0.1% - -
0.4 - -
0.15 - -
2.24 0.17 1.19
0.1} - -
0.m » -
i.n) 0. 20
- 0.28 -
1.57 0.19 .12
- 0.17 -



TABLE 23

TOTAL CATCH AUD FELATIVE ABUNDANCE OF FISHES COL'ECTED 3y SLECTIAFISHING
TROY PYFKIONPY CPEPF TN 1974, 1975, AvD 1974,

197 19758 197%
PI8IS0 214160 P14020 A LR LY 220000 218390 PIg1AN P1ud 20 TOTAI TOTAL
ieeCTIvS N0, . N0, € NO . LIV L 4 N0, ! N, « NO. e 0. % NO. h J

\SSETCAN PRI 7 0.3 2 0.3 1 0." < 2.4 ’ 0.6 9 0.4 n.m 2 A | L 0.4
1ISKEPLLINGE - . - . 1 0.1 - . 2 0.2 - . - . - . 3 0.0
SNIDPISH LB ] 0.6 - . - B - - Kl 0.8 " 0.7 - . - . " 0.&
TARD 13 6,2 18 2.8 42 6.1 " 108 9.2 104 4.8 " 1.7 EL] 5.4 468 .9
SOLDEN SHRINERN - . - 3 - . 1 0.1 - . - . - . - . ) 0.0
sspIrYSe 1 . - . - . 7 0.7 ~ - - B - . - . = 0.1
YINNOY NYBRIN L] 0.1 - . L] 0.6 2 0.2 3} 0.3 - . - . - . 15 0.2
441ITE SNCRep 241 10.9 50 6.6 59 8.5 107 10,0 272 231.9 215 9.9 123 6.8 99 15.9 1160 2.
YEIT" CATPISH - . - - - B - v i 0.1 - . - . - . % 0.0
YPLTOW SULLHEAD L] : W8 " .2 9 | % n 3.0 M 2.9 LB 1.9 " *.s G 0.6 2158 2.2
TEOWN MILLNEAD i1 1.5 2 0.3 S 0.7 1 0. A 0.5% 19 0.8 L 0.1 1 0.2 69 0.7
CHARNEL CATPISH - . - . - . - . K 0.1 1 . - . - . 2 0.0
YASGTNED %ADTON 5 0.2 2 ¢.3 - B 1 2.1 1 0.1 é 0.13 - . - * 15 0.2
POCKE BASS LL) 80 316 "™u.0 26 3.8 65 6.5 67 %9 29 8.2 LR} LN 29 4.6 a8l LN Y
SEDBPEAST SUSPISH 997 a7 S07 67,1 33} sbn 510 59,7 409 13¥5.9 1172 49.4 459 40.9 275 419 G656 897
TPEEN SUNPISH 127 $.7 19 2.5 (L} 6.9 n 1.0 16 2.2 11¢6 6.9 22 2.9 27 8.3 428 LN )
PNAPYT ASEED 130 5.9 13 1.7 b B 7S 59 5.9 . 3.8 164 6.9 12 1.6 87 7.5 508 ®.)
BINEGILL 89 5.0 8 .1 12 %%? 9 9.0 s W L3 a3 3 0.% 24 4.2 il 3.1
LPPOATS WMYBRID 2% 1. 2 0.3 3 0.6 L) 0.1 7 0.6 23 1.9 9 1.2 ] 0.5 L} 0.8
SHALLNONTH BASS 2% 1. 7% 0.6 108 15,6 LR 9.6 9 7.9 326 130 62 L J % 12.5 1082 1.1
LARGEYOUTH BASS S 0.2 1 0.1 b 0.7 1 0.1 L] 0.7 2 n - . 1 0.2 23 0.2
WHITP CRAPPIRE - . - . - . - . + 0.4 - . - B - B L] 0.0
BIACK CRAPPIE - . - . - . - . 5 0.8 - . - . - . 5 0.1

222 156 691 1006 "» 23613 %2 626 9556

¢ = LESS THAN 0.1%



TABLE 24

CRITERIA FOR DEIERSINAIION OF IMPORLUANS FISHES OF PERKIOMEN CHEEK.

e i IMPORTANCE TN LINK FO PLANT
Nesioiien A &€ -
Suscept ible Susceptible Altered
to to Altered Alteced Competitive
HAMDEL dame Commercial hecreationdl Ecological Abundant lapingement Encrainment Habitat Food Supply Relacionsbips
American shadt X X 4 X B
wskellunge? X X X X
Cagpd 3,  § X X X B
Conely shinerd X B » X X
sputtail ahiner? o 8 X 4 X +
sportin shineg?, ¢, 9 X 4 X X
abhite sucker? 3,4, ,%.8 . s i X P X X
Fellreast sunfish? 3,4 8 o 7 X X X X i X X
Smallmouth Lags?, s e 7 x X L X X X
shield lactec?, s, X X X X X

‘Importance Jdependent oa results of Pennsylvania Fleh Commission program to provide fishrays at dams
downriver of LGs.

?ipecies sampled Ly lacgu [lsb population estimate program.

ispecles sampled by larval flah Jdrift program.

sSpecies sampled by lagval  isbh trap net program.

S5pecies sampled by selne program.

‘Speclies sampled by age and jrowth grogram.

TSpecies asampled by small fish population estimate program.



TABLE 25

ALIT'AL ARD SPATIAL VARIATION 1l REDEREAST SUNPLSH PUPULATION
ESTYMATES AT FCUR SITES ON PERFIONMEN CREEK IN 1975 AND 1976.

19751 1976
Site N/720 m N/72U m
Pl148l0 . - 53
P1ee90 - 75
P14225 - 24
Pl1a210 - 49
Streamwide
eatinate 81 185

'TOO few specimens were captured in 1975 to provide
reliable estimates within site.



TABLE 26

SCPULATION ESTIMATES (N PFR EECTARE) AYwD ESTIMAT®D Arovass (4 PER "ECTARE) OF tapge FISHES
COLLECTED BY ELECTROFISRING FROM FOUR sITES ON PERVICHEN CRE®K Iw 1976, 1975, awn 9%,

T Ty TS —— s e P20043 T Biaiee T Tiié&"'""“""’“miﬁ """
N/ha W/ ha Yha “/ta N/ha W’ha Nha W7ha
Species Year (kq) (k73) LE]] (kq)
Fedbreast sunfish 1974 - - 437 20.9 1622 55.13 897 -
1975 - - - - 1479 4.5 - -
197 s 18,5 iis 18.7 139 4.3 51 25.8
Carp 197 - - 110 208.0 “ 90.1 - -
1975 - - - - - - - -
1976 mm 160.0 67 95.0 - - - -
White sucker 197 - - 15% 80.» 17 149.0 137 -
1975 - - - - a5 110.0 - -
1976 ERL ) 175.0 139 59.1 1 90.1% 254 67.6
Green sunfish 197 - - ar 2.12 - - - -
1975 - - - - - - - 3 -
1976 18 0.70) 16 .1 - - - -
Smallmouth bisgs 1974 - - 53 5.69 - - -
1978 - - - - 210 1.72 - -
197 292 2.7 8s .29 16) 12.4 - -

- s i s SR s amats St s S ———— —————

' Represents fish considered to bae dage 1,
* Represents figh considered to he age 2,



TABLE 27

VOILATICH ZHTIMATES 3y AGE=GACUP FU# alDDiSAST

a2t ¥ B

CCLLRCTTD FEOM POUR SITES CN PERRICAEN CREZX [N 1974,

197%, AND 197s.

——— ——

(EAS
iite Age~Group 1974 1979 197¢
"200w 4 - - 3%0
I - - 154
>I1I “ - 169
Total " - 876
P143YQ b 7T3s - 247
1 94 S19 - 580
>I1T S74 - 5¢1
Total 1831 - 41y
P14160 I 430 Jed i
II 406 40y 197
>11 177 117 o7
Total 9945 904 AS7
"14020 L 214 - L)
It 132 - 174
>I1 165 - 14y
Toral - G674 -~ R4




TABLE

LINGTH=WELGHT PELATIONSHIPYS ¢
IPECTES COLLECTED Y SEINT FLOM

28

In % = asu L1 L)

OF ['1roerax-

PERPXIOMEN CPREF IN 1678 an)

1474,

Jrmcies Site/Year A
Coymely shiner P19778 «12.57 | PP X
16500 -11,A2 1. 0%
P1445S -11.52 2.9
218320 -11,.19 2.92
21a130 -10 . A8 2.78
P135R0 -10.9% 2.2
1978 -12.00 .09
197% -11,.0% 2.145
Spottail shiner 219778 11,83 .06
P16500 “=11,7% .09
214455 -11.82 J.0m
r1a 320 -12.4) 1,2%
Pieti10 - 9.9 Seh?
P11ISAC -11,.5A 1.0
1975 -12.82 .
1976 -11,09 2.9
suoctfin shiner 2197758 -12.0) .12
216500 «11,.91% .11
AT LY ~12.1R W
P1e320 “12.41% 1. 248
BALRE V] 12,49 1,20
P131%80 «12.10 .0
1975 -12.139 M- 5
1976 -12.0% ,
’
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TABLE 29

MEAN CALCULATED LENGTHS AT ANNULUS FOR RENBIZAST SUNFISH, #HITE SCKF:, aNd
SMALLMOUTH BASS COLLECTED FROY PERKICM®N CPEEK IN 1973 ANN 197

— s . e > ~a— - - —-— - e — e ——— —— ——— ———————— —— — — — ———— " ——— o ————— . . o 2 23 ——

Wo. of -Weighted Wean tength (mm FL) at Annalus

Species Year Site Fish Y 11 Ine v
Redbreast sunfish 197 Streamwide 208 41 950 127 150 166
Pedbreast sunfish 197 P20000 (Y] 1S 76 17 w7 -
P1813%0 6) LR} an 130 158 -

P18160 62 m” 8s 122 » -

PINO20 - i iL] 8¢ 125 %S -

Population Mean i L} Ll 124 149 -

White sucker 197 #20000 LR 113 213 91 - -
Pisi%0 n " FAR 29 - -

Pisls0 43 107 206 259 - -

P1s020 i 9a 174 2613 - -

Population Mean 107 201 2m - -

Smallmouth bass 197 Streanwide 76 13 159 213 - -
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TABLE 30

LENG? H=WEIGAT RELATIONSHIPS (ln v = a¢b In 1)

WHI7E SUCKRER COLLECTED DY ELECTFOFILSHING AT e

SITES ON PEPFINMEN CREEXK IY 1974,

CALe A

P20000 -10.11 2.4
ALRL ] -10.72 2.9
LAY -11,2% 1.00
ple0z0 =11, 71 1, 04
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EAST BRANCH PERKIOMEN CREEK



Fast anch Perkiomen Creek

East Branch Perkiomen Creek is a warmwater stream which
drains 158 km? 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,
Pennsylvania. The Creek has a low gradient (1.9 m/km) and
consists of riffle and run habitats with few natural Fools.
Several small man-made impoundments are located in the lower
half. The stream supports a diverse and productive flora
and fauna.

Because the entire Creek will be used for Diversion,
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 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. A
sampling history by program is given in Tables 1 and 2.

East Branch Perkiomen Creek is a major tributary to
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 are
generally high due to snow melt and precipitation, and
spates occur throuqhout 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
reaches connected by subsurface percolation. Several low
dams are present.

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. Stormwater and
sewage enter the East Branch via storm drains under the
Route 309 bridge in Sellersville. This enriched discharge
is most persistent during periods of heavy rainfall when the
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Sellersville-Perkasie Sewage Treatment Plant capacity is
exceeded,

The greatest point source stress is the Sellersville-
Perkasie Sewage Treatment Plant effluent which enters the
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. Pesidual
chlorine has its greatest effect in the immediate vicinity
of the outfall. Chlorine rapidly diffuses into the
atmosphere and cdecays as a result of photochemical
reactions. However since the effluent is highly enriched
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
can produce marked diel fluctuations in dissclved oxygen
(DO) . Several 26-h DO studies showed that a cvitical DO
depression (<2mg/l; 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 Bast Branch. It
receives effluents from the Telford Borough and Lower
Salford Township Sewage Treatment Plants, and a number of
food-processing industries. The prima: y stress created by
Indian Creek is nutrient loading, and .+ appears that this
creek may periodically degrade lower East Branch 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.
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Periphyton

Periphyton is a seasonally important primary producer
in East Branch Perkiomen Creek and was studied in 1973 and
1974. Periphytic algae were almost exclusively diatoms and
only the common genera were recorded. These were %av;cula.
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
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/dm2; 1978, 106 mg/dm2) .,
Biomass was low from January through March and November
through December due to increased velocities and lower
temperature. This seasonal pattern of periphyton

productivity is typical of lotic systems in temperate
regions.

Periphyton in the upper East Branch (E32115, E26867)
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
biomass than E2800, probably because the shallower water
allowed more light to reach the periphyton community.

Macrophytes Zooplankton and Macroinvertebrates

Refer to Perkiomen Creek section for a discussion of these

biotic components.

Fish

The fish community of East Branch Perkiomen Creek
consisted of warmwater species typical of small lotic
systems in southeast Pennsylvania (Mihursky 1962). 1In
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.
Fowever characteristic distributions were modified somewhat
by major point-source domestic and industrial discharge and
the presence of several small impoundments.

SPECIES INVENTORY

Nine families including 23 genera and 40 species were
collected (Table 4) as well as hybrids of both the minnow
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
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

originated from Perkiomen Creek where muskellunge has been
stocked.

COMMUNITY DESCRIPTION
Larval Fish

Larval fish drift at E2650 was investigated in 1973 and
1978 using drift nets. Data coullected from this site were
representative only of the lower East Branch. Relative
abundance of dominant taxa (comprising >90% of the total
identified catch) varied between years (Table S). 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. OUnidentified minnows (mostly
Notropis spp.) ranked second in both years.
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Spawning extended primarily 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 tessellated darter spawned primarily from late
April to early May, while yellow bullhead spawned in early
June. TwoO peak spawning periods for both Notropis spp. and
Lepomis spp. were observed:; one in early June and one from
July to early August. Few (26) drifting eggs were taken
because most East Branch fishes lay demersal eggs.

Diel fluctuation in drift occurred reqularly. 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). Mcst 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,
based on 1975 and 1976 seine data combined, were spotfin
shiner (54% of total), bluntnose minnow, banded killifish,
tessellated darter (each 6%), and common shiner (5%). All
other species individually comprised less than 5% of the
total mean catch per effort. PRelative abundance of the
more numerous species varied between 1975 and 1976. In 1975
spotfin shiner, comely shiner, swallowtail shiner, common
shiner, and satinfin shiner dominated the catch, while in
1976 spotfin shiner, tessellated darter, banded killifish,
bluntnose minnow, and white sucker (young) were most
numerous.

A general decrease in total mean catch per effort was
noted from upstream to downstream areas. The depression in
abundance at E26980 and subsequent recovery (increase) at
E12440 probably indicated effects of the Sellersville
Municipal Sewage Treatment Plant.

Spotfin shiner was the most numerous species in each
site, and abundance of dominant species was quite variable
among sites. Variation in spatial relative abundance was
indicative of species zoration. Bridle shiner, common
shiner, spottail shiner, swallowtail shiner, spotfin shiner,
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bluntnose minnow, creek chubsucker, and Lepomis hybrid were
common in the upstream section of the East Branch.
Goldfish, golden shiner, and creek chub were established
primarily in the middle reaches, and carp, cutlips minnow,
satinfin shiner, longnose dace, fallfish, and margined
madtom were more prevalent downstream. Other species were
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 of
species increased from headwaters to about midpoint in the
Stream, then decreased downstream toward the confluence.
Usually the number of species increases downstream as a
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 zize.

Adults

Lotic Sites: Eighteen species of large fish (defined as
all members >50 mm FL of the pike, sucker, freshwater
catfish, and sunfish families and goldfish and carp) were
collected from lotic sites by DC electrofishing in 1973 and
1975. Also collected were goldfish x carp and ;gggg;g
hybrids. White sucker, green sunfish, yellow bullhea » and
redbreast sunfish dominated in both years (Table 8), and
comprised 2S5, 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 four
dominant species were generally important throughout the
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
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 (12%), carp (11%),
redbreast sunfish (9%), and green sunfish (8%) comprised the
majority of biomass (Table 3). No other species
composed more than 5% of the total, but the following fishes
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 (E26240,1975), 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 (ES650) reservoirs (Table 9).
Percent composition of total catch was used to evaluate
communi ty 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
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 4 .fferences. Yellow bullhead was relatively
abundant in WaWa where, during lov flows, the site was more
characteristic of lotic habitat. Brown bullhead 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
interspecific matings within the genus Lepomis) ,
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 unusual. 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
were rare Oor nonexistant in several sites on nearby Tohickon
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 to
crowding in isolated pools during the spawning season when
flow in the upstream reaches was often intermittent.

IMPORTANT SPECIES

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 spatially
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).

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.

Fedfin Pickerel: Redfin pickerel (Esox americanus) was
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
individuals/500 m of stream) and showed a decreasing trend
in abundance downstream (Table 11). Only one specimen was
taken from the two impoundments sarpled (Table 12).
Populations increased dramatically from 1973 to 197S,
especially at E36020 where numbers :*lmost doubled.
Variations in biomass were similar to those in abundance.

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 1n FL. Although this species is a
common game fish, angling for redfin pickerel in the Fast
Branch was virtually nonexistent because of small adult
size.

Satinfin Shiner: Satinfin shiner (Notropis analostanus)
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
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,
ES475, and E12440, respectively. -

Common Shiner: Common shiner (Notropis cornutus)
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 muitiple spawning.
Mean daily larval drift density in 1974 ranged from 0.007
larvae/m? in mid-June to 0.012 larvae/m? in late July.
Common shiner ranked fourth in overall seine catch. Mean
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,
respectively. Abundance was lowest at E26980, probably due
to degraded water quality downstream of Sellersville.
Length-weight relationships of common shiner differed
significantly between 975 and 1976 as well as among sites
(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
highest in July and August in 1974. This species ranked
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 Sellersville indicating that this
species was tolerant of degraded water quality. Length-
weight relationships varied significantly between 1975 and
1976 as well as among sites. The high regression
coefficients at E12440 and E26980 (downstream of and in
Sellersville, respectively) was again indicative of this
species' tolerance of poor water quality.

White Sucker: White sucker generally spawned in May in
1973 and 1974, earlier than most important species in the
East Branch, and had a relatively short spawning period.
Abundance of larvae in drift varied between 1975 and 1974
(Table 5). 1In 1973 white sucker mean drift density was
0.723% individuals/m3 (60% of total drift), but in 1974
declined to 0.1032 (26%). Maximum drift densities occurred
in early May in both 1973 and 1974, and declined to
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negligible levels by early June (Table €) . 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
overall abundance. Variation in atundance between 1975 and
1976 was high with mean catch per unit effort increasing
from 29 in 1975 to 154 in 1976. Variation was high among
upstream seine sites but comparatively low among downstream
sites. White sucker dominated at E29810 and E1890Q where it
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.

White sucker was overall the most abundant adult £ish
collected by electrofishing (Table 11). Streamwide
abundance decreased from a mean of 605 individuals/S00 m in
1973 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
not prime spawning or nursery habitat, adults apparently
moved into the region to benefit indirectly from the organic
enrichment here.

White sucker was the most important contributor to
streamwide biomass (mean, 47 kg/500 m), and dominated every
Site except E1550. Streamwide biomass increased from 1973
to 1975 even though numerical abundance declined. This was

not an wnusual short-term trend for a relatively long-lived
species.

Estimated abundance of adult white sucker in Fretz
reservoir (E15500) decreased from 1149 to 546 specimens from
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 wWawa in
197S.

White suckers collected upstream and downstream of
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
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
length at capture was 344 mm FL.
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Analysis of covariance indicated significantly
different length-weight regre2ssions among populations of
white sucker collected at five sites in 1973 (Table 14).
Generally individuals upstream gained Froportionately 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 of
nesting behavior and parental care of yellow bullhead larvae
rarely occurred in drift. In 1973 mean drift density was
0.0188 individuals/m3 (9% of total drift), but declined to
0.0090 individuals/m® (2%) in 1974 (Table S). 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
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/S00 m in
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 for
sampling young in larger downstream areas.

Yellow bullhead adults were also the third most
important contributors to streamwide biomass with a mean of
12 kg/500 m Generally annual and site variation in this
parameter was similar to that of estimated abundance.
However biomass was much higher at E1550 where abundance was
lower, indicating that many of these fish were larger and
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
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collected from East Branch Perkiomen Creek was 295 mm FlL.
This species was an important pan fish in the East Branch.

Redbreast Sunfish: (Lepomis auritus). Sunfish larvae
were only identified to genus (Lepomis spp.). Spawning of
redbreast sunfish, green sunfish, pumpkinseed, and bluegill
in the occurred from June through August in 1973 and 1978
Leromis spp. larvae comprised only 6% (.0128 individuals/m3)
of East Branch drift in 1973, but increased to 37% (.1469
individuals/m3) in 1974 (Table S) . Peak densities occurred
in 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
Streamwide abundance was moderate with mean catch per unit
effort increasing from 14 (<1% of total mean catch) in 1975
to 37 (2%) in 1976. Young were most abundant at E29810 and
E32170 where they comprised 1 and 2% of total, respectively.
Abundance was lowest near Sellersville (E26630 and E26980)
but higher downstream of the treatment plant.

Pedbreast sunfish was the fourth most abundant adult
fish collected by electrofishing Streamwide abundance
increased from 257 fish/S00 m in 1973 to 436 in 1975,
probably as a result of populations recovering from severe
flooding in June 1972. Abundance generally increased from
an upstream to downstream 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
10 kg/500 m. Annual and site trends in biomass were similar
to those of estimated abundance.

Redbreast sunfish abundance increased in both Fretz and
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
lower at E36020 and increased downstream. Reduced habitat
due to intermittent conditions 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.
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Comparisons of length-weight regressions (Table 14)
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 E12080 and E1550 in 1975. With minor
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.

Green Sunfish: Green sunfish (Lepomis cyanellus) young
ranked eleventh in overall abundance in the seine catch.
The mean catch per unit effort increased from 4.6 (<1% of
total) in 1975 to 33.7 (2%) in 1976. The species was
somewhat more prevalent in the middle and upstream sections
of the Creek.

Green sunfish was the second most abundant adult fish
collected by electrofishing. Downstream of Sellersville
there was an increase in abundance from 1973 to 197S. This
was primarily due to increases in the abundance of fish
S1 to 90 mm FL, which indicated a good 1974 spawn. Upstream
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 decreased
in abundance to the confluence. This suggested that green
sunfish had a greater tolerance for the degraded water
quality downstream of Sellersville. However where
conditions were suitable for redbreast sunfish, green
sunfish may have been at a competitive disadvantage.

Grz2en sunfish was the fifth greatest contributor to
stresawide biomass (mean, 7.7 kg/500 m) Temporal and spatial
variation in biomass was similar to that of abundance. The
dec-line of larger older fish upstream of Sellersville was
also 4emcustrated by rather large decreases in biomass.

Green sunfish decreased in abundance at both Fretz and

WaWa reservoirs from May 1974 to October 1975. 1In 1975
spatial differences in abundance and biomass were slight.
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Food habits of 14 green sunfish from the Schuylkill
Fiver indicated chironomid larvae and pupae, c'adocera,

cyclopoids, algae, and other plant material wery popular
food items.

Growth in length of green sunfish in 1973 and 1975 was
consistent among year-classes and sites (Table 18). Rates
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
in 1973 and at all five sites sampled in 1975. Absence of
age I fish caused slightly upset structures at E30540,
E26280, and E12040 in 1973. Improvement of age structures

in 1975 probably reflected recovery from the June 1972
flood.

Pumpkinseed: (Lepomis gibbosus). PRefer to redbreast
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 per
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
and E1550. This species exhibited a streamwide pattern of
abundance similar to that of redfin pickerel. Both species
prefer lentic habitat or the quiet water of small streams,

which was generally available only in the upstream area of
the Creek.

Pumpkinseed ranked ninth in streamwide biomass (mean,
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 reservoir
but increased in Wawa from May 1978 to October 1975 .
Abundance and biomass were highest in Fretz due to this
species' apparent preference for the habitat there.

42



Smallmouth Bass: Micropterus ijolomieui) Smallmouth bass
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 ¢o 1.9 in 1976. Young
were prevalent only at E1890 and E32170. None was caught
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 S5 specimens/S00 m from 1973 to 1978,
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
this species was abundant only at the extreme downstream
reach (E1550). Degraded water quality downstream 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.

Smallmouth bass comprised only a small portion of the
adult fish population in Fretz and WawWa reservoirs.
Estimated abundance decreased slightly in both impoundments
from May 1974 to October 1975.

Tessellated Darter: (Etheostoma olmstedi) Larvae were
collected infrequently in drift; at mean densities of 0.0021
individuals/m?® in 1973 and 0.0001 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-
May 1978 (0.002).

Tessellated darter was relatively numerous and
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 effort increased from 48.1 (2% of
total) in 1975 to 262.7 (11%) in 1976. Streamwide variation
in abundance was also high with the species -2ing 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.
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£2800 s 24 24

Periphyton
E3I2115 29
£22667 i6
E8150 -
E2800 i6

Benthic Macroinvertebrates
£36725
EJ2200
£20700
£23000
EV12500
ES600

Macrolnvertebrate Drife
£Ed210

Latval Fish Drife
E2650

Jeline
Ele6950
EN2V10
E29810
E266130
E22980
E12840
ES475
E1890

larye Filsh Population Estimates

El6020
EJO540
F22240
£E15500
F12340
156050

L1550




TABLE | (Continued)

(Page 2 of 1)

Progcan/siteg ) T 197 : —— 705 S T} 7 WL 1)

Vje and Growth

FI102135

ke lfin pickerel
£16700

kedbreast sunfish
L6040

kedfin picherel

white sucker

Redlreast aunfish

sreen sunfish
EJN 150

Redl reast sunfish

areen sunf lsh
EIN250

Kedbreast sunfish
E3121300

Redbreast sunfish

Green sunflish
E32200

Relbreast sunfish

Green sunfisk
EN12%0

Redfin picherel
EJOS&O

Redbreast sunfish

Green sunfish
EJ0S540

Redfin pickerel

White sucker

Redbreast sunfish

Green sunfish
E26700

Green sunfish
E22200

Redfin pickerel

White sucker

Redbreast sunfish

Jreen sunfish
B16400

RedLre. st sunfish

Green sullubk
EV18340

Fedlbreast sunfishk

Green sunfish
EV2040

White wucker

Redbreast sunfish

sreen sunfish




TABLE | (Continued)
(Page 3 of 3)

o -———— e ————

droqran/aites 1972 1973 1374 1915 131¢ 1377
1je and Growth (cant.)
E10700
Re Jireast sunfish - 195 - - - -
Sreen sanf ish - 55 - - - -
8500
ke lugeast sunfish - E L) -
sreen sunfish - “d -
£7100
white sucker - 25 - - -
kedbLreast aunfish - " - - - -
Green sunflish - i - - - -
£2100
kelbreast sunfish - n
areen sunfish - 25 - - - -
E1550
White sucker - 26 - - - -
Redbreast sunfisk - 56 - 55 - -
Green sunfish - n - a3 - -

tjee footnotes in Table 2.2.2-V for defimition of what coastitutes one sanple.
i1Culvert Creek, a tributary of East Branch Perklomen Creek.
Collection site approximately 235 m from East Branch confluence.



NUMBER OF SAMPLES BY MONTH, PROGRAM, AND YEAR COLLFCTED FRONM
EAST FRANCH PERKICYEN CREEK, 1972-197),1,2

jLzlgaakiéai } Jan -E;E- NA‘A Apx May Tun Jul ‘ Aug >; Sep

dater Quality
1974 10 10 10

1975 10 10 10
1976 10 10 10
197 : 10 10 10

Per lphyton
1973
1974

penthic Macroinvertebrates
1972
1973
197s
1976

Macroinvertekbrate Drift
197)
1974

Larval Filsh Drife
1973 28 2 F L

1974 12 L 10

Seine
1975 - 7 L] L] 8 8 L] 8 8
1976 - L] L] ] L] ] ] 8 8

i8ee footnotes in Table 2.2.23-V for Aefinition of what constitutes one sample.
*Numaber of samples for Small riah Populatioa Estimate, Large Pish Population Estimate, and
Age and Growth programs was not included because only annual dats was utliiszed.



TABLE 3

PERIPHYTON STANDING CROP BIOMASS (MG/DM?*) ASH-FREE DRY WEIGHT AND PFODUCTIVITY HATES
(MG /DM2 JDAY) ASH~FREE DRY WEIGHT BbY STATION IN EAST WANCH FFRKTOMEN CREEK, 1973 ANG V974,

“g32118 T E33867F 83109 TE2600%
SC PR SC [ 5 . [ S. T

17.9 -8
1%.7 i.n
“8. 0 1.24
8.1 -
18,4 0.5%9
11.8 -0.9%
1.8 -
42.0 “n
ab. 0.87
8.8 -
14.95 0.01%
17.8 0.47

0.00

0.57 .
0.20 .
0.3} .
0.0 .

. 0

0.47
0.05%
0.58
.7 nse
.70 “2.6
0.48 00.2
-0.64 27.5%
1.05 15.7
0.60 8.6
0.7% 62.0
8.0 83.6
~-2.81% 7.3
6,22 55.5
.9 13.0
0.3 18.6 0.37
0.05% 27.2
0.7) ns ne
(0718 o.M 3.} 0.\
() 0.2V 1.7 1.0}
(1) ne 23.3 0.27
7 3.3} 0.47 6.0 0.69
1. 8.0 0.3 L 9 | o.M
an 15.1 0.36 19.3 e. 5
7 0.60 0.09 0.20 0.0}
Dec AL 0.80 0.0 ns ns
Dec 2 .50 0.08 ns ns

-
E SN ARB N E
A whEeENw

3
3
0
8
3
9
3
0
1
8
9
7
-
.
L

iThis represents the actual number of days that the artificial plates ar¢ expoead td

periphyton colonization.

2Station E22867 was not sampled im 1973,

sStation EB8IS0 was sampled only in 1973,

«Station E2800 was not sampled in 1973,

sNo values were calculated for periphyton productivity ratas for any statior in 1971 dar tc low
“qrowth rates during the first 7 days of colonization.

sns indicates that no samples were collected on that date.

'The numbers in paranthesis indicate the number of days of exposure for the artificial

nlates at station E22867 only.




(Page | of 2)

FISHES COLLECTED IN THE EAST BRANCH PERKTOMEN CREEK EY ALL SEAR3 DURING THE
PERIOD JUNE 1970 THROUGH DECEMBER 197s. NOMENCLATHRE 15 FROM BAILEY (1960).

“Relative
Abuniance

Fgeghwatep eec] [amily

Aserican eeal

Tgout family

Rrouk trout

Pike family

Redfin pickerel
HMuskellunge
Chaln pickerel

Mipnow family

Goldfish

Carp

Carp x Goldfish hybrid
Cutlips minnow
Golden shiner
Comely shiner
Satinfin shinex
Bridle shinex
Common shiner
Spottall shiner
Swallowtail shiner
spotfin shiner
Bluntnose minnow
Fathead minnow
Blacknose dace
Longnose dace
Creek chub
Fallfish

“innow hybrid

Anquilli lae

Anquilla pogtgata (Lesueur)

Salmonidae

Salvelinus fontinalls (Micchell)

Esocidae

E30% amegicanyg apepicanug Gmelin
Zgox maggyinongy Mitchill
E9ox nlaeg Lesuveur

Cyprinidae

canluu 4yratyy (Linnaeus)
Cypxinug cagpio Linnaeus

Exogqlogsum maxiilingua (Lesueur)
Notem{gonys crysoleucas (Mitchill)

A ys (Abbot
gfii%;:gng' (Girzaxd)
tug (Cope)
(Mitchill)
ys (Clinton)

sellopterus (Cope)
notatys (Rafinesque)
S8 RK Rafinesque

Ehinjchthys stxatulus (Hermann)

Rh Y8 Cataractae (Valenciennes)

gem § atromacylatug (Mitchill)
Semot11us cogporalis (Mitchill)

Occur oniy
when stocked

Comnmon
Comaon
Rare
Abundant
Abundant
Abundant
Abundant
Uncoamon
Abuniant
Common
Abundant
Abundant
Abuniant
Rare
Abuniant
Abundant
Uncommon
Uncoanoa
Rare




Common Name

TABLE 4 (Continued)

scientific Naae

juckegp family

White sucker
Creek chubsucker

freshwater catfish family

White catfish

Yellow bullhead
Brown bullhead
Margined madtom

Efliifish femily
Banded killifish

gunfish famjily

ROCk bass
Fedbreast sunflish
Green sunfish
Pumpk inseel
Bluegill

Sunfish hybrid
Smallmouth bass
Largemouth bass
wWhite crapple

pexch family

Tessellated dacter
Yellow perch
Shield darter

Catostomidae

Catogtomuy commepgoni (Lacepede)
Erisyzon ohlonguy (Miechill)

Ictalurl lae

jctalugyg catus (Linnaeus)
Jctalurus natalis (Lesueur)
Jctalugus nebulogys (Lesueur)
Noturug Lnsigais (Richardson)

Cyrinodontidae

Fupdulus 4laphanug (Lesueur)

Centragrchidae

Asbloplites rupestgls (Rafinesjue)
Le § aurit (Linnaeus)
ke g cyanelliys Rafinesque
Lepos)s 3ibbogus (Linnaeus)
ke g macrochirys Rafinesque
Le g hybrid
croptegus doi,_iau[ Lacepede
CEpopterus gajmo s ¢g§ (Lacepede)
popoxis anpulagls Rafinesque

Percldae

llh!ﬂ!if:l glasted) St -rer
!igg!g’ (Mitchall)

Pexcing peitaia (Staulfer)

(Page 2 of 2)

Relative
Ab‘”l ’I‘!Lfﬂ

Abuniant
Common

Rare
Abundant
Common
Coamon

Abuniant

Common
Abundant
Abuniant
Abuniant
Common
Abundant
Common
Common
Race

Abundant
Rare
Uncommon
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HEMN CATCH PER UNIT BPFFORT (C/FP) AND BRELATIVE ABUNDANCE OF PISH SPECIES
COLIECTED DY SEINE FRON EAST BRANCH PESKIOMEN CHEEK IN 1975 AwD 1976.

19 Vs
2356 90 'R \ g298110 226530
/v c/r c, 7

SPECIES

0.19 0. 17

REDFPIN PICKERED ( 0. 47
yOIDFRT SN

ARD
CUTHIPS AINNON
s DIDEN HINEN
TONELY SHINER
s ATTHELY JMINY R
BUEIDLF IfTUER
Lo MINER

POTTYATLL SHINFPY
WAL CUTATL SHinew
AR R ITeEn
BLUNTHOSY AINN
BLACKHOSE DACE
LOukini 4 ALY
CPEEK (UD Rl
FALT VT
nii
N

bl R R )
Yeiin WOLLUY A
HEOwWN NLUEAD
BANCTNED RADrOn
DALY FILLIFI N
BEHTEAST SWHILELSH

JINFELGN
i FiL.D

- v. )2
1.50 i 1.32
.59 12.76

14.01
.89
1w.813
194.98
5.10
.05

Jo. 6%
9.64
14.52
224410
3%.30

0
2
0
7
0
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TABLE 7 (Continued)
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PAGE 2 OFr )
B L9715 1976 1975 1976 1975 1976 1975 1976
229700 P229A0 E12640 212840 B5475 BS5475 E16% E169%0

3 C/F x c/r L 4 c/r 4 c/r : 4 cse 4 c/r % c/e C/¥ 1
- - - 0. Y2 - - - - - - - - - - - -
- - - - - - - 0.08 0.0 - - - - 0.09 0.1 - -
0.2 0.71 0.3 0.5) 0.3 2.1 .4 6.11 327 1.56 0.6 1.45 1.0 . 0.8 1.7 2.0
0.5 1.7 0.7 11.85 6.2 0.05 0.0 0.45 0.2 - - 0.12 0.1 - - - -
0.6 1.0 0.% 0. 46 0.2 2595 15.7 12.28 5.) 8.96 1.9 2.06 .4 4.07 %l $. 3 1.6
0.1 - - - - 14.85 9.0 26.78 V1.6  67.3)  26.1  22.8) 15.5 23.90 i8.1 13.91 16.5
2 2.06 0.9 1.94 1.0 A. 28 5.0 15.02 6.5 18.50 7.2 13.67 9.3 5.3 8.1 4.46 5.3
0.2 0.1 0.0 - - n.18 0.1 0.85% 0.4 0.41 0.2 0.85 0.6 0. .1 0.1 1.04 3.2
1.3 4“4 1.9 2.92 1.5 2.1 1.3 1.1 0.6 2.61 1.0 2.05 1.4 0.35 0.3 0.09 0.1
.5 200,25  06.1 f4.49  33.9  96.00 58.1 105.32 45.7 148.85 S7.6 62.60 42.5 78.94 59.8  25.00 281
1.5 4. 08 2.1 1.60 0.8 1.6 1.1 2.89 1.) 5.47 % § 0.80 0.5 0.28 0.2 0.46 0.5
9.9 2.01 0.9 2.6 1.2 1133 0.8 10.11 4.9 2.15 0.6 s .0 3.3 0.90 0.7 2. 16 2.8
- 0.45 0.2 0.09 0.0 3.25 2.0 9.21 8.0 0.74 0.3 7.34 5.0 0.90 0.7 §.00 6w
0.3 - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - 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 - - 3. 36 0.2 0.06 0.0 0.29 0.1 - - 0.49 0.3 - - 0.22 0.3
- - - 0.1% 0.1 - - - - - - - - - - - -
- - - - - - - - - - - 0.08 0.1 0.08 0.1 - -
1.1 960 4.1 91,05 &7.8 6.68 4.0 9.25 4.0 31.70 1.4 2.87 2.6 . 4 I | 0.71) 0.9
0.1 0.22 0.1 0.3} 0.2 0.57 0.3 1.49 0.6 0.69 0.1 2.50 1.7 0.55% 0.4 3.9 4.5
2.6 2. 47 1.0 5.01 2:6 0.77 0.5 §.06 1.9 0.50 0.2 1.49 1.0 0.20 0.2 0.17 0.9
52 0.19 0.1 1.12 0.6 0.06 0.0 3.65 1.6 - - 0.61 0.4 - - - -
1.0 0.1 0.1 0.50 0.3 0.12 0.1 §.50 2.0 0.08 0.0 0.17 0.1 - - - -
0.1 0.9 0.3 0.30 0. 0.12 0.1 0.34 0.1 - - 0.17 0.1 - - - -
0.0 - - - - 0.13 0.1 - - - - 0.2% 0.2 0.19 0.4 .27 1.5
0.1 o.M 0.0 - - - 0.3 0.1 - - - - - - - -
4.2 5 - - 0.52 0.3 2.45 ) 0.48 0.2 §.32 2.9 - - 0. 22 0.3

LI )



TABLE 7 (Continued)

PAGE 3 oOr 3

CONBINED
1975 1976 YEARS
MEAN HPAN NEAN
c/¥ ! cye % c/¥¢
o. 1 0.0 0.08 0.0 0.09 0.0
- - 0.0y 0.0 0.02 0.0
0.01 0.0 0.01 0.0 0.0 0.0
0.74 0.2 133 0.4 1.0% 0.3
0.97 0.1 1,15 1.0 2.06 0.6
11.30 5% 4.27 1.4 11.29 3.9
1. 41 4.0 n.n9 2.7 10.75 3.8
0,20 0.1 - - 0.10 0.0
14. /0 4.1 108.22 6.1 16.51 $2
0. 1h 0.2 2.6 0.9 1.68 0.5
W.nd 5.9 %29 “.n 15.03 4.7
218,24 9.1 110,76 16.9 172.50 53.9
12. 11 .6 2.0 A.2 16.54 5.8
1.1) 0.5 14,196 4.9 8. 34 2.6
0,610 0.2 2.61 0.9 1.64 0.5
- - 0n.45 0.2 0.2) 0.1
0.0 0.0 - - 0.0 0.0
- - 0.02 0.0 0.01 0.0
1. 66 1.1 19.980 6.6 11.82 .
.13 0.0 0. 19 0.1 0.16 0.1
0.02 0.0 0.50 0.2 0.26 0.1
- - 0.10 0.0 0.05 0.0
n.o 0.0 0.0 n.o 0.01 0.0
9,61 2.0 201.%2 9.2 +18.56 5.8
1. 94 0.6 S5.06 1.0 3.2 1.2 '
U.6H 0.2 %.01 1.7 2.85% 0.9
0.40 n.\ .02 1.0 .n 0.5
0.52 0.2 1.0 N.6 229 0.4
0.15 0.1 .1 0.4 0.73 0.2
0.18 0.1 n.21% 0.1 0.21 0.1
0. 10 0.1 ([N | 0.1 0.26 0.1
6.04 1.1 .75 10.2 16,19 5.8
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TABLE 9

RELATIVE ANDINDANCFE (% TOTAL CATCH) OF ALL SPECIES
COLLECTED BY ELECTROPISHING PROM PRETZ (E15500)
AND WAYA (ES650) NESERVOIRS, EAST BRANCH
PERKTONFEN CREEK IN 1974 AND 1975,

P T T RO  TEEO PC AR R BN BB DR DD PO 00O D B s w - D

15500 5650
1974 1975 1974 1975 TOTAL
SPPCIES y 4 : b b 4
AMERICAN EEL 0.1 - - - 0.01
REDFIN PICKERF) - 0.0 - - 0.01
GOLDPI LY %5 1.0 $: 1 0.3 1.87
CAlp 0.6 1.0 2.4 3.0 1.69
GULDEN SHINER =9 0.5 0.1 0.1 0.60
RINIOW Y ARID 0.1 - 0.4 0.1 0.14%
WHITE SUCKER 23.1 13.4 16.2 6.9 1. 97
CHFFK CHUDSHCERR n.6 0.1 0.1 - 0.22
WUHITE CATFIGH - - 0.1 - 0.01
YPLIOW ROLINEAD 1.4 6.6 18.5 18.9 11.09
DRONH BOLLIEAD 1.8 $.1 1.0 2.1 33
KEDREEALT SUNKFLGH 0.7 39 8.9 20.7 7.9
GUEEN Sunpisu 3.3 20,6 1.1 16.6 3.
PUMPKT NGPED 21.8 15. 4 6.7 7.7 12.97
BIDEGYIEY 1.4 19.0 0.1 0.6 6.4
LFPONLYL HYBRID 4.5 23 4.2 2.9 3. 61
SHALLYOOTH DASS 0.9 0.6 0.3 0.2 0.5)
LALGPFAONTH BASS 2«3 .4 0.7 0.5 1.24
FPLLON PLRCH 0.1 - - - 0.01

S R TR T r T T AN RIT R T CBRRE B O® CE ORGSR S O® S SD BSOS ST ES



TABLE 10

ChiJEFIA ZUKk DETERMINATION OF IMPORTANT FISHES OF EAST BFANCH PERKIOMEN CHREEK.

IMPORTANCE = __LINK TO PLANI_ muema

0:03

Altered Alterei Conpcutln
dedfin pickerel?, ? * i
sacinfin shiner? 4 ) 4 X X
Common shinec? X X L 4
Jpoefin skhiner? X X 4 X
White suckegh 2 ¢ X 4 X £ 4
Yaellos Lullhead? 2 ¢ 4 B X
Redbreast sunfisht 2 ¢ X X £ i X
Sreen sunfisht 2 o 4 4 4 5
Pumpkinseed? ? X X X X
Smallaouth bassh,? X X X
Tesswllatel Jagter? 4 b 4 X

—_—————

t3peclies sampled by large fish catch per unit effort program.
*ipecies sampled by large fisk population estimate program.
dipecies wampled by seine program.

sipecies sampled by age and growth program.



TABLE 11

POPTIATICN ESTIMATES (N PER S00M STREAM LENGTH) AND ESTIMATED 2I0MASS (W Il ¥5 97p €372 ST ZAM LENGTH) OF SFLECTED
SPECIES COLLECTED BY ELECTROFISHING FROM LOTIC SITES, EAST ERANCH PERPKIOMFN CREFK, 1973 AND 1975,

"""""""""" e £36020 T w=i0sa0 g22240 vi2040 " 1880 Sites Combined
ipecles Year N/S00m W/500m N/500m  W/S5)00m N/7500m #/500m N/S500m 4750)m M50 W/500m N/500m  W/500m
[

7edfin plckerel 1973 16 1.0% 1) o.M 1 0.01) 0 0.00 0 0.00 9 0.13s
1975 A2 1.88 Fa o.M ] 2.00 0 0.02 0 0.00 " 0.51

itite sucker 1973 18% 12.65 190 5.9 1661 109.86 586 5.0 2013 a7.5e 605 8. a7
1975 130 1n.a 676 I 6 1202 317,54 47 15.19 162 “i. N 525 48.9%4

Yellow bullhead 1973 110 1.20 " 6.07 208 7.85 813 15.82 e 28.48 7 11.88
197% 52 1.95 835 8.89 1l 10.9% 1199 19.1¢6 1S 20.51 5613 12.29

Redbreast sunfish 1973 142 2.76 52 12.20 23 0.8 161 2.8) 435 20.09 257 7.67
1975 m 2.22 728 15.80 118 .2 L Fa 8.613 207 .27 “le 12.24

ireen sunfish 1973 136 .40 220 §.20 1018 15.38 5310 7.92 125 1.76 &06 .12
1975 108 1.68 202 1.8 1586 23.88 1069 8.5 107 . 654 8.2

Pumpkinseed 1973 nw? 2.%) 126 2.22 2 2.8 16 0.02 12 0.86 83 1.45
1975 99 1.57 100 1.47 129 1.57 57 o.s2 a7 .57 86 1.32

Smallmouth bass 1973 13 0.1) 20 .68 ) 0.02 [} 0.09 8 8.56 28 1.89

1978 0 0.00 L L ] ? 0.25% 30 0.69 213 13.83 55 . e




Table 12

POPTILATION ESTIMATES (N) AND ESTIVATED BIOMASS (W) OF SELECTED SPECIES CULLECTED BY
ELSCTPOFISHING FROM LENTIC SITES, EAST BRANCH PERKIOMEN CHEEK, IN 1974 and 1975.

E15500 £5650 Sites Combine
et ies Year " W (kq) N w(kg) N Wiky)
telfin pickerel 1974 0 - 0 - 0

1975 1 - 0 - L}
dhite Sucker 1974 1149 - 687 - 1816 -
1975 576 98.53 654 122.29 1230 220.82
Yellow bullhead 197 64 - 789 - 853 -
1975 539 “l.n2 14133 108,68 1972 152,40
Re lureast suntfish 1974 " - 230 - 26 -
1975 1] 2.95% 827 23.%52 980 26.47
Sraen sunfish 197 1107 - 1180 - 2287 -
1975 LT 20.96 869 25.50 1718 46. 48
Sumpx inseed 197« In - 160 - 1091 - '
1975 540 20.42 287 7.15 87 27.57
Smallmouth bLass 1974 22 - 7 - 29

1975 1 - 6 - 20




TABLE 13

LENGTH-WEIGHT RELATIONSHIPS (1ln W = asb ln L) OF SELECTED SPECTER
CCOLLECTE" BY SESINE FROM EAST BRANCH PERKICMEN CREEX IN 1975 ani 197¢,

Jpecies ggtn/!ea; a b
Common shiner E36K50 -12.9 .40
E32170 -12.61 3.31%
E29810 -11.94 3= 17
E266130 -12.76 3.38
E22940 -11.94 3.18
E12440 -12.37 Jal2?
ES47S -12.61 3s33
E1890 -12. 31 3.29%
1978 -12.67 3.3y
1976 -12.16 3.23
Spotfin shiner E36690 -11.98 1.13
R32170 -12. 14 217
E29810 -12.29 .2
2266130 -12. 31 Jed?
222980 -12.51 3.2%
E12440Q -11.82 3.09
ES47S -12.27 e
21890 -11.97 3.12
1978 -12.28 3.20
1976 -12.00 3. 14




LENGTH-WEIGHT APLATIONSHIPS (ln W » aeh ln L) OF SeLscmen - mi gs
COILECTED BY PLECTROFTISHING FRCY LOTTIC STTES, FAST DPOANCH “epwl A== rng
= IM 1973 AND 1975,

1771 R - | - Sliiiae
Jpecies ——lte A b RS R
4dhite sucker 236020 -12.7% Je27
r30540 -11.59 1.08
222280 -11.47 3.0
212040 ~10.86 2.92
71550 -11.)7 J.02
Redbreast sunfish 236020 -11.92 .24 =10.41 S
®30540 -11.08 1.%6 -10.77 1.9
222240 -10.29 2.92 -12.20 . n
F12040 -11.70 J. 20 11,14 .00
21550 -10.98 1.08 «f1.09 LI I3
icreen sunfish 36020 -11.00 1.0% “11.n9 3. 21
F10%4a0 -12.81 J.42 “~11.40 3. 13
r22240 -11.40 o | -11.,29 .12
E12040 -13.29 .53 =11.9% ¥. 2%
r15%0 -12.20 1.10 “11. 11 1. 0%




“EAN CALCULAT®D LENGTHS AT ANNULUS FOP REDFIN DICKEDETD COLLECTE"
iTTES ON THE EZAST PPANCH PERKICYEN CREEX IN 197) AND 197"

No. of $#an Calculatei Lenqgeth (e TN SAna] 1A
\q1e~icoup Fish 1 Y Tl T y

i

4 ! 126
II 117
Irr 132
Iv 132
v %

Total 24

scand Average
Length

Increment

§ Total Growth




TABLE 16

MENY CALCULATED LENGTHS AT ANNULUS POR WHITE SUCKER COLLRECTED AY ELECTROFISHINS
"IPSTREAY ARD NOWNSTREAM OF SELLSFSVILLE, EAST 7" ANCH PZRKTOMEN CREEK, IN 1973,

“Wo.of Mean Calcylated Tength (mm #1) at Annglas
Age-Group Year-Class Location Pish 1 14 i1 v
| 1973 Upstream 7 6)
Downstream rl} 95 .
II "n Upstream 149 7 18)
Downstream 26 9 158
I 1970 Opstream 22 bL] 3 19
Downstreas 28 LA 139 197
v 1969 fipstream 6 T4 1na m FAR]
A Downstream 6 76 136 195 248 |
Total No. Fish Upstrean 56 Sq L R 28 6
Downstream L1 L1 60 Je 6
Weljhted dean FL Upstream 76 135 190 211
Downstrean a9 L 197 208
Increment Tgstream 76 59 55 23
Downstream LE 59 S0 LR
% Total Srowth Upstream 15.7 27.7 25.8 10.8

Downstream LT | 28,2 20.5 19.2




YFAN CALC'ILAT®N LENGTHS AT ANN

TABLE 17

JLIS FCF RENBPEAST S/'NFISH

FAANE Y L e e
el

TLECTROPISHING FPOM LOTIC SITES, EAST BRANCH PYRYTCME" CRFEY,
IN 197) AND 1975,
No. of deiqhted Wean Langth (mm FLL 3 _Anpalas.
iite Yeagr »ish I 11 111 v 7
216020 1973 L] 32 66 94 1A 134}
1978 27 23 < 30
£30%40 1973 118 i 5 74 16 114
197% 58 12 o8 3 14
£22240 1973 0 10 70
197% " 1 A9 108
212080 1973 9 37 26 122 148 164
1978 . " 80 19
£1%%0 1973 0 " 9 129
197% 5% " 8% 133

— -



MEAN CALCILATEN LENGTHS AT ANNULUS FOR

TABLE 18

ELECTROPISHING FROM LOTIC SITFS,

SREEN SUNFI.;!' CCLLECTEN "¢

FAST BRANCH PVRXIQMEN CR®EY,

| §4

IN 1973 AND 197%,
No. wWeiqhted Mean Tenqth (mm L) 1+ Annulas

Site Year Pigh 4 It 1994

F16020 97 L is 76 108
197% s 28 -

£310%40 197) 79 i8 ™ 106
1975 17 80 A0

£E22360 1973 103 36 7”7 AR A

197% .7 1 75 101

=120@0 1973 189 17 7 112

197% 3o 15 LA 108

“15%0 197) 62 17 1 11AR

197% 16 32 78 107

115



SECTION VIII

TERRESTRIAL BIOLOGY



-‘ - - -

PERKIOMEN DIVERSION PIPELINE & BRADSHAW RESERVOIR

TERRESTRIAL ECOLOGY

The following information is the result of an April, 1979 inspection
by an RMC - Ecological Division terrestrial biologist.

Pipeline Routes

Visual inspection was made of most of each route from road crossings
and by walking through many of the wooded portions of the routes.

From the standpoint of adverse impacts to terrestrial plants aund
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. Ko 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, aad 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 of
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
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 dorwood and virurnum. These shrubs serve to stabilize
the creek, and an effort should be made to protect these shrubs during
construction. There was no unique or critical habitat apparent at or
near the discharge sites.

Bra.shaw 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.
The woodlnt was typical of those observed in the area and was composed
mainly of Pin Oak (Querqus palustris) and Red Maple (Acer rubrum).

There was a small shallow pond in the woodlot which will probably be
contained in the reservoir. Many trees in this woodlot had been recently
cut down and removed, probably for firewood.




SECTION IX

HISTORICAL AND ARCHEOLOGICAL INFORMATION



General

Location

Historic and Archaeological Report

A detailed study and field investigation was conducted by local
archaeclogiste in late 1978 to determine if the construction of |
the proposed facilities would destroy or encroach on any items

of archaeologic value. This study was made to supplement

investigations previously conducted by others and reported in

the IRBC's Envirommental Impact Statement of February, 1973.

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.

Description of Study

Findings

4
- - .-

The archaeologists first conducted a literature search to
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 14 feet
long by 3/4 feet wide. In addition to fresh excavations,
existing pits and cuts for roads were carefully inspected.

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 farming,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 generzlly
plowed cornfields, open woodlands, and medium to medium-high
grass.

The first mile of the route between the Bradshaw Reservoir and
Durham Road (PA 413) was walked, but neither visual observation
nor shovel tests disclosed any significant cultural nmaterials.

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 commonly in this area. No artifacts or other standing
features were noted in this area.




The main next extends about 1 mile from US 611 to the north branch
of Cabin Run. Again no tifacts or features of importance were
noted. Two local residents did mention finding a few arrowheads 20
to 30 years ago, but none have been reported found since that time.
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 remaining distance to the East Branch of the Perkiomen was
walked and searched. However, results were the same; no artifacts
or features of importance 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

No historic or archaeoclogic properties will be effected by the
proposed construction based on information obtained during 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.



