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INTRODUCTION

The Susquehanna Steam Electric Station (Susquehanna SES) consists of

two boiling water reactors, each with an electrical generating capacity of

1,050 megawatts. It is located on a 435-ha site in Salem Township, Luzerne

County, 8 km northeast of Berwick, Pennsylvania. Commercial operation of

Unit 1 is scheduled to begin in 1983 and Unit 2 in 1984. Under terms of

an agreement finalized in January 1978, 90% of the Susquehanna SES is owned

by the Pennsylvania Power and Light Company (PP&L) and 10% by the Allegheny

Electriq Cooperative, Inc.

Ecological studies have been conducted near the Susquehanna SES by

Ichthyological Associates, Inc. (IA) since 1971. The Susquehanna River,

from which the Susquehanna SES will withdraw cooling water, has been

investigated since the beginning of the studies, whereas terrestrial

investigations of the site were conducted from 1972 through 1974 and

from 1977 through 1981. The overall objective of these studies has been

to establish an ecological baseline of existing conditions in the river

and on the site prior to operation of the Susquehanna SES. Data from

studies prior to 1981 have been presented in annual progress reports from

1971 through 1980 (see page 365).

Throughout 1981, both aquatic and terrestrial studies were continued.

Various physicochemical characteristics of the river were measured, and

its algal, macroinvertebrate, and fish populations were monitored.

Terrestrial investigations of the site dealt with studies of flora,

vegetation, and birds. Descriptions of sampling procedures, detailed
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data tabulations, and interpretation of the results are presented in this

annual progress report for 1981.

Most of the aquatic studies were conducted within 2 km of the intake

structure and discharge diffuser of the Susquehanna SES. The slope of

the riverbed in this stretch is 0.3 m/km and the average width is 300 m.

Depth is relatively shallow in most areas (less than 2 m), but some pools

may exceed 5 m even during low river flow. During periods of low flow,

which normally occur in late summer and early autumn, abandoned eel walls

help maintain pools, some of which are several kilometers long. In times

of high flow, the river level commonly increases 3 m or more, and its

flow characteristics resemble an open channel. Upriver from the ' site,

the " Wyoming Region" of the northern anthracite coalfield lies beneath

or adjacent to the river. Acid mine drainages from this area, which

enter f rom abandoned strip and shaf t mines, degrade the water quality at

the site (Gale et al. 1976).

Terrestrial studies were done on either the site or on adjacent PP&L

properties. Elevations ranged from 150 m above mean sea level on the

river floodplain to a maximum of 372 m en Council Cup Ridge, 3 km southeast

of the site. This area is located within the Ridge and Valley Section of

the Appalachian Valley Province (Fenneman 1938). !

REFERENCES CITED
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ABSTRACT

Physicochemical data were collected upriver.from the Susquehanna SES

intake (SSES), downriver from the discharge diffuser (Bell Bend), and at

the Susquehanna SES Biological Laboratory throughout 1981. River temperature
t

,
ranged from 0.0 to 29.9 C, level from 148.18 to 152.69 m above msl, and

I

3flow from'39.7 to 2,869 m /s. New maxima were recorded for Secchi disc

depth, dissolved oxygen, total alkalinity, ahd pH; and minima for turbidity,

dissolved oxygen, percent oxygen saturation, and total iron. Annual meani

l'
.

f data were similar at SSES and Bell Bend, but values of some parameters

were higher at SSES a significantly greater number of times. Correlations

1 (r>0.90) were found for specific -conductance, sulfate, and filtrable
|

| residue to flow; total iron and nonfiltrable residue to turbidity; and

total residue to fixed total residue.
'

} Drainages from abandoned coal mines continued to degrade water quality
J

at the Susquehanna SES in 1981, but not as severe as in previous years.

The percentage of total iron concentrations exceeding 1.5 mg/l (the

| Pennsylvania Department of_ Environmental Resources limit for the river)

was the lowest found at either sampling site. Statistical analyses of;

i

i the physicochemical data from 1973 through 1981 showed significantly
:

i improved water quality. Much of this trend resulted from the termination
!

of pumping mine water into the river and improved water quality of four

major upriver drainages since 1972.

,
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INTRODUCTION

This report presents physicochemical data collected from the

Susquehanna River near the Susquehanna SES in 1981. The objective since

1971 has been to establish a baseline of water quality data for evaluation

of possible effects from the operation of the Susquehanna SES on the

river. Similar data are in annual reports from 1971 through 1980

(Ichthyological Associates 1972, 1973, 1974; Smith and Soya 1976;

Jacobsen and Soya 1976, 1977; Soya and Jacobsen 1978, 1979, 1980, and

1981).

PROCEDURES

Physicochemical data were collected from the river at the Susquehanna

SES Biological Laboratory and the SSES and Bell Bend sampling sites (Fig.

A-1). The laboratory is on the west bank, 465 m upriver from the center

of the Susquehanna SES intake structure. The SSES site is 190 m upriver

from the intake structure and Bell Bend is 740 m downriver from the

Susquehanna SES discharge diffuser; both are about 40 m from the west

bank. The SSES and Bell Bend sampling sites are 1.14 km apart.

River temperature and level were monitored (Table A-1) at the

laboratory. Temperature and depth of the river were recorded continuously

on 7-day graphs. Sensors for both recorders were located on the river

bottom within 30 m of the bank. Temperature (C) was read directly from

the graph, whereas depth (f t) was converted to river level (m) above mean



,
.

__ __

8

sea level (msl). River level data were used to calculate flow (m /s) past

the laboratory (Table A-1) . Daily meana of temperature and level recordings

were determined by averaging hourly values from 0100 through 2400 h. Daily

minimum and maximum values and their respective hours of occurrence were

tabulated. When either a minimum or maximum value remained constant for

several hours in a day, only the first hour of occurrence was noted.

Physicochemical data were collected at the SSES and Bell Bend sites

twice per week from April through September, and usually once per week

from January through March and October through December. Collection of

data at both sites was hindered by river ice in January and February.

Ice cover prevented sampling at either site in January, but on the 29th,

collections were made through holes augered in the ice near the west

shore adjacent to the Bell Bend site and about 275 m upriver from the

SSES site. The ice began to break up on 11 February, and on the 12th,

while the river was choked with large ice floes, samples were collected

along the west shore at both sites.

The order of which site was first or second to be sampled or analyzed

was randomly determined. All samples were collected between 1200 and 1400 h.

A grab sample and dissolved oxygen sample of surface water were taken while

drif ting over each site in a boat; air and surface water temperature,

Secchi disc depth, and prevailing weather conditions were recorded (Table

A-1). Secchi disc depth was not recorded on 29 January. River level and

flow at collection time acre also tabalated with the SSES data.

|

|

-
.

. _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ -
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Samples were immediately transported to the laboratory and analyzed

for dissolved oxygen, pH, total alkalinity, specific conductance, sulfate,

residues (total, fixed total, and nonfiltrable), and turbidity (TaF? e A-1) .

Each laboratory analysis was performed at least twice and the mean

was reported. All calculations were maintained in bound notebooks.

Aliquots of each grab sample were fixed for total and dissolved iron

analyses (Table A-1) which were performed by personnel at the Pennsylvania

Power and Light (PP&L) Water Laboratory, Hazleton, Pennsylvania. All

analyses were conducted within the holding time interval recommended by

the U. S. Environmental Protection Agency (EPA 1979) .

Physicochemical data collected in 1981 were analyzed using various

statistical techniques. The nonparametric Wilcoxon signed rank test

(Siegel 1956) was used to compare data collected at SSES and Bell Bend to

de te rmine if there were significant differences between the sites. Linear

regressions, with log transformations wher appropriate, were applied to

selected parameters at SSES to determine relationships between them.

Data collected at the laboratory and SSES were compared to those obtained

in previous years. Nonparametric statistics were used to determine if:

1) year-to-year changes had occurred in each parameter, and 2) a trend

among years was present. Friedman's two-waf analysis of variance test

(S) was used in the first determination and Page's distribution-free test

(L) for ordered alternatives in the second (Hollander and Wolfe 1973).

The tests were based on monthly mean values from 1973 through 1981, but

only years with 12 monthly means were used. The 5% probability level was
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used to determine significance in the Wilcoxon, Friedman, and Page test.

Personnel from the PP&L Water Laboratory collected surface water

samples from the river once each month at the Susquehanna SES Biological

Laboratory (Fig. A-1) . Water temperature and dissolved oxygen were

measured in the field; all other analysee acre made at the PP&L Laboratory

according to Standard Methods (APHA 1975) or Methods for Chemical Analysis

of P' ter and W' stes (EPA 1979).a a

RESULTS AND DISCUSSION

The Susquehanna River was influenced by drought conditions from Ji te

1980 through early February 1981 (U.S. Department of the Interior 1981).

During this eight-month period, river flow past the Susquehanna SES

Biological Laboratory averaged only 78 m /s. In December 1980, winter

temperatures combined with low flow completely froze over the river at the

Susquehanna SES site. This ice cover remained from 18 December through

11 February 1981 when extended rainfall washed away the ice and relieved

the drought conditions.

Throughout 1981, the river temperature ranged from 0.0 C, recorded

on numerous days in January, February, and December, to 29.9 C, on 12

July (Table A-2). The lowest daily mean temperature, also 0.0 C, occurred

on all days in January and several days in February and December, whereas

the highest, 28.1 C, occurred on 10 and 12 July. The daily mean temperature

varied least in January (Standard Error = 0.00) and most in May (SE = 0.54) .

The monthly mean temperature was lowest, 0.0 C, in January and highest,

25.0 C, in July.

>

- _
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The daily mean temperature (Table A-2) was less than 1.0 C for 67 days

(18.4% of the year), from 1.0 to 10.0 C for 91 days (24.9%), from 10.1 to

20.0 C for 91 days (24.9%), and greater than 20.0 C for 116 days (31.8%).

These temperature ranges are similar to those recorded in previous years

(Soya and Jacobsen 1980, 1981). Since 1974, the daily mean river

temperature has been less than 1.0 C for 18.8% of the days, from 1.0 to

10.0 C for 28.9%, from 10.1 to 20.0 C for 24.6%, and greater than 20.0 C

for 27.8%.

In 1981, daily water temperature fluctuations of C or greater

occurred in each month except January when the temperatore remained at

0.0 C for the entire month. These fluctuations were found in 88.9% of

the days when the daily mean temperature was greater than 10.0 C and

27.6% of the days when the daily mean temperature was 10.0 C or less.

The maximum fluctuation, 4.3 C, occurred on 1 August.

The minimum river level, 148.18 m above ms1, occurred from 2 through

6 September (Table A-3). The maximum river level,152.69 m above msl,

was recorded on 24 and 25 February. The daily mean level varied least

in January (SE = 0.009) and most in February (SE = 0.277) . The monthly

mean level was lowest, 148.34 m above msl, in August and highest, 150.63 m

above mal, in February.

River flow ranged from 39.7 m /s to 2,869 m /s (calculated from the

minimum and maximum river levels). The daily mean flow was least, 40 m /s,

3from 3 through 5 September and greatest, 2,768 m /s, on 22 February (Table

A-4). The daily mean flow varied least in January (SE = 2.0) and most in

n

_ _ _ _ _ _ _ _ _ _
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3February (SE = 180.2) . The monthly mean flow was lowest, 67 m /s, in August

and highest, 1,263 m /s, in February.

Acid mine water enters the river at several abandoned coal mine

drainages from the confluence with the lackawanna River to Nanticoke,

Pennsylvania (Jacobsen and Soya 1977). Sewage effluents (raw, primary,

and secondary) also flow into the river from several upriver towns and

cities. These mine drainages and sewage efflutnts continued to degrade

water quality at the Susquehanna SES site in 1981. However, significant

improvement has been documented since 1976 (Soya and Jacobsen 1981) .

Physicochemical data collected upriver from the intake structure

(SSES) and downriver f rom the discharge dif fuser (Bell Bend) were similar

throughout 1981 (Tables A-5 through A-16). Annual means were identical

at both sites for 7 of 15 parameters (Table A-17). The means of the other

parame ters at Bell Bend varied less than t6.7% of those at SSES.

Even though there was little difference in the annual means between

the SSES and Bell Bend sites, significant patterns occurred in the data.

Statistical analysis (Wilcoxon) showed that turbidity (P<0.001), sulfate

(P<0.001), total iron (P <0.01), dissolved iron (P<0.001), percent dissolved

iron (P<0.05), and fixed total residue (P<0.01) were higher at SSES a

significantly greater number of times (Table A-18). It is probable that'

most of these patterns were caused by the oxidation and neutralization of

mine water components in the river between the two sites (Barnes and

Romberger 1968). Because SSES and Bell Bend are only 1.14 km apart,

these patterns did not substantially affect the annual means at both sites.

- _ _ _ _ _ __ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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In 1973, greater differences occurred in annual means between SSES and

the Nescopeck sampling site, approximately 9 km downriver (lchthyological

Associates 1974).

Wilcoxon analysis of the physicochemical data collected during the

concurrent sampling period at SSES and Bell Bend from 1978 through 1981

shows similar results (Table A-19). Turbidity (P<0.001), sulfate (P<0.001),

total iron (P<0.001), dissolved iron (P<0.001), and fixed total residue

(P<0.05) were higher at SSES a significantly greater number of times;

Secchi disc depth (P<0.01), dissolved oxygen (P<0.01), total alkalinity

(P<0.05), total residue (P<0.001), and filtrable residue (P<0.01) were

higher at Bell Bend a significantly greater number of times. Water

quality in reference to acid mine drainages, was therefore better at Bell

Bend that at SSES.

Most data collected in 1981 were within ranges established since sampling

began at the SSES and Bell Bend sites in 1972-73 and 1978, respectively.

Ilowever, new maxima occurred at SSES for Secchi dise depth (235 cm on 16

December), total alkalinity (87 mg/l on 11 September), and pli (9.0 on 1

April} ' Table A-20) . New minima were established for turbidity (3.3 NTU

on 16 December), dissolved oxygen and percent oxygen saturation (5.20 mg/l

and 60%, respectively, on 1 September), and total iron (0.96 mg/l on 29

Decembe r) . At Bell Bend, there were new minima for turbidity (3.1 NTU on

16 December) .nui dissolved oxygen and percent oxygen saturation (5.00 mg/l

and 58%, respectively, on 1 September); new maxima for Secchi disc depth

(225 cm on 16 December), dissolved oxygen (14.50 mg/l on 1 April), total

-. .. .
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alkalinity (88 mg/l on 11 September), and pH (8.9 on 1 April). Overall,

these new maxima and minima are indicative of improved water quality.

Total iron concentrations exceeded the 1.5 mg/l limit of the

Pennsylvania Department of Environmental Resources (PDER 1971) in 49 of

73 samples (67.1%) at SSES and 46 of 73 samples (63.0%) at Bell Bend.

These percentages were the lowest found at either site since sampling

began; the percentages have usually decreased each year. For the period

1978 through 1981, there were more total iron samples greater than 1.5 mg/l

at SSES (80.1%) than at Bell Bend (73.7%); the number has been greater at

SSES each year. These data indicate that there has been a gradual decline

in the concentration of total iron. They also tend to support the Wilcoxon

analysis of higher total iron concentrations at SSES a greater number of

times.

Statistical analysis of the physicochemical data collected at the

laboratory and SSES from 1973 through 1981 revealed significant water

quality trends during this period. Using the Friedman analysis of

variance test, significant year-to-year differences were found for river

temperature (S = 25.076, DF = 7, P<0.001), level (S = 26.597, DF = 7,

P<0.001), flow (S = 23.563, DF = 7, P<0.001), turbidity (S = 36.578, DF = 8,

P<0.001), total alkalinity (S = 32.375, DF = 7, P<0.001), pH (S = 51. 739,

DF = 8, P<0.001), total iron (S = 30.650, DF = 8, P<0.001), and dissolved

iron (S = 40.361, DF = 8, P<0.001) . Page's test showed that a significant

increasing trend occurred in this period for river temperature (L = 2105,

P<0.01), total alkalinity (L = 2215, P<0.001), pH (L = 3203, P<0.001), and

-_
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d issolved iron (L = 2963, P<0.01). A significant decreasing trend was

found for river level (L = 2159.5, P<0.001), flow (L = 2148, P<0.001),

turbidity (L = 3137.5, P<0.001), and total iron (L = 3070.5, P<0.001) .

In addition, significant year-to-year changes were found for dissolved

oxygen (S = 19.989, DF = 8, P<0.05), sulfate (S = 16.011, DF = 8, P<0.05),

specific conductance (S = 15. 783, DF = 8, P<0.05), total residue (S =

16.694, DF = 7, P<0.05), and filtrable residue (S = 15.090, DF = 7, P<0.05),

but the re was no t rend. A decreasing trend was found for nonfiltrable

re sidue (L = 2944.5, P<0.001) even though significant year-to-year changes

were not fo und . Most of these trends can be seen in monthly mean plots

of parameters associated with acid mine drainage (Figs. A-2 and A-3).

Similar significant trends in improved water quality have been
,

observed yearly at SSES since 1976 (Soya and Jacobsen 1981). In each

year, an increasing trend was found for pil and a decreasing trend for

total iron and turbidity. An increasing trend was recorded for total

alkalinity in each year except 1976 and for dissolved oxygen in each

year except 1981. These trends have been associated with the termination

of pumping coal mine water into the river at several locations upriver

from the Susquehanna SES site in 1972 as a result of flooding from

Tropical Storm Agnes (Soya and Jacobsen 1978). In addition, and perhaps

even more important, the quality of mine water which flows into the

river from four major seeps and boreholes also improved since 1972 (Table

A-21). Unpublished data collected by PDER shows that overall, pH and

alkalinity increased and acidi.ty, sulfate, and total iron decreased

_ _ _ _ . _ _ __ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _.__._ ____--___ - - - -
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during the past nine years at the Old Forge borehole, the Duryea outfall,

the South Wilkes-Barre outfall, and the Buttonwood tunnel. However, these

mine drainages are still major sources of pollutants to the river.

With the use of regression analysis, several relationships (r>0.90)

we re found in the physicochemical data at SSES in 1981 (Table A-22).

Specific conductance, sulfate, and filtrable residue (dissolved solids)

we re inversely related to river flow. Gale et al. (1976) found similar

correlations at SSES in 1973-74. The correlation of specific conductance

and filtrable residue to flow occurs when the concentration of dissolved

solids is related principally to the volume of water available for dilution

(liem 1970, Knapten 1978). The relationship of sulfate to flow and the

subsequent direct relationship of sulfate to specific conductance indicates

that a continual supply of sulfate is being discharged into the river from

acid mine drainages.

There were also direct relationships (r>0.90) at SSES between

turbidity, total iron, and nonfiltrable residue (Table A-22). Their

interactions are attributed to flocculent ferric hydroxide which forms

when dissolved (ferrous) iron is oxidized in the river. These colloidal

particles, which give the river a rust color, eventually precipitate to the

substrate. This precipitation is affected by river flow; low flow and

concomitant low velocity allow the suspended particles to settle out of

the water column, whereas high flow and velocity keep the particles in

suspension and resuspend precipitated particles (Gale et al. 1976).

- --- _ _ _ _ _ _ _ ___ _ _ _ . . . _ _ _ - _ _ _ _ _ _
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A total of 47 water quality parameters was analyzed each month from

samples collected at the Susquehanna SES Biological Laboratory by personnel

from the PP&L Water Laboratory (Table A-23). The concentrations of sulfate,

iron, aluminum, and manganese show that acid mine drainage pollution

persists at the site. Total iron concentrations in only 2 of 12 samples

exceeded the PDER limit of 1.5 mg/1; total manganese concentrations did

not exceed the PDER limit of 1.0 mg/l in any month. Major cation and

anion composition was similar to that found in previous years (Soya and

Jacobsen 1981). Calcium was the dominant cation (i = 30.0 mg/l and 1.50

me/1); bicarbonate was the dominant anion (x = 69.2 mg/l and 1.14 me/1).

Phenolphthalien alkalinity (1 mg/1) and carbonate (1.2 mg/l and 0.04 me/1)

were found in the 6 April sample. Comparison of PP&L water analyses since

1968 showed that new minimum values were established for turbidity (3.3

NTU) on 14 December and nitrate nitrogen (0.07 mg/1) on 3 August.
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Table A-1

Physicochemical parameters and methods of analyses, 1981.

Parameter Method Reference

River level Seven-day continuous recordings from an ACCO (1971)
ACCO Bristol, !!odel No, G500-15
bubbler-type water level gauge

River flow River flow = 231.4857 + 321.2703 (rive r Hewlett Packard
level -149) + 106.6087 (river level (1972)
-149)2

River temperature Seven-day continuous recordings from a APHA (1975)
calibrated, Leeds and Northrup
Speedomax Thermistor-type, Model R
temperature recorder

Calibrated, mercury thermometer APHA (1975)

Air temperature Calibrated, mercury thermometer APHA (1975)

Dissolved oxygen Azide modification of Winkler APHA (1975)

pH Glass electrode APHA (1975)

Total alkalinity Potentiometric titration APHA (1975)

Specific conductance Self-contained conductivity meter APHA (1975)

Sulfate Turbidimetric APHA (1975)

Total iron Atomic absorption spectrophotometric APHA (1975)
determination of extractable iron

Dissolved iron Atomic absorption spectrophotometric APHA (1975)
determination of dissolved iron

w

Total residue Evaporation, dried at 105 C APHA (1975)

Fixed total residue Ignition of total residue at 550 C APHA (1975)

Wonfiltrable residue Residue retained on a glass fiber APHA (1975)
filter, dried at 105 C

Filtrable residue Calculations total residues minus --

nonfiltrabic residuc

Turbidity Nephelometric APHA (1975)

Secchi disc depth Limit of visibility welch (1948)

. _ _ .
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Table A-2

Daily minimum, maximum, and mean temperature (C) of the Susquehanna River at the Susquehanna SES Biological 1,at> oratory, 1981.

DATE MINIMUM (TIME) MA XI MJ M (TIME) MEAN DATE MI N IMU M (TIME) MAXIMCM (TIME) MEAN

J AN FEB
1 0.0 0100 0.0 0100 0.0 1 0.0 0100 0.0 0100 0.0
2 0.0 0100 0.0 0100 0.0 2 0.0 0100 0.0 0100 0.0
3 0.0 0100 0.0 0100 0.0 3 0.0 0100 0.0 0100 0.0
4 0.0 0100 0.0 0100 0.0 4 0.0 0100 0.0 0100 0.0
5 0.0 0100 0.0 0100 0.0 5 0.0 0100 0.0 0300 0.0
6 0.0 0100 0.0 0100 0.0 6 0.0 0100 0.0 Cleo 0.0
7 0.0 0100 0.0 0100 0.0 7 0.0 0100 0.0 0100 0.0
8 0.0 0100 0.0 0100 0.0 8 0.0 0100 0.0 0100 0.0
9 0.0 0100 0.0 0100 0.0 9 0.0 0100 0.0 0100 0.0

10 0.0 0100 0.0 0100 0.0 10 0.0 0100 0.1 0900 0.1
11 0.0 0100 0.0 0100 0.0 11 0.1 0100 0.2 2200 0.1
12 0.0 0100 0.0 0100 0.0 12 0.1 0100 0.1 0100 0.1
13 0.0 0100 0.0 0100 0.0 13 0.0 0100 0.0 0100 0.0
14 0.0 0100 0.0 0100 0.0 14 0.0 0100 0.1 1600 0.0
15 0.0 0100 0.0 0100 0.0 15 0.0 0300 0.3 1800 0.2
16 0.0 0100 0.0 0100 0.0 16 0.2 0700 1.1 2400 0.6
17 0.0 0100 0.0 0100 0.0 17 1.1 0100 1. 4 2400 1.2
18 0.0 0100 0.0 0100 0.0 18 1.4 0100 2.0 1300 1.8
19 0.0 0100 0.0 0100 0.0 19 1.9 0500 2.1 0100 2.0
20 0.0 0100 0.0 0100 0.0 20 1.7 0800 2.0 0100 1. 8
21 0.0 0100 0.0 0100 0.0 21 1.9 1400 2.2 2400 2.0
22 0.0 0100 0.0 0100 0.0 22 2.2 0100 3.3 2400 2.8
23 0.0 0100 0.0 0100 0.0 23 3.3 0100 4.4 2400 3.8
24 0.0 0100 0.0 0100 0.0 24 4.4 0100 5.0 1700 4.7
25 0.0 0100 0.0 0100 0.0 25 4.8 0300 4.9 0100 4.8
26 0.0 0100 0.0 0100 0.0 26 4.2 2400 4.8 0100 4.6
27 0.0 0100 0.0 0100 0.0 27 3.7 0900 4.2 0100 3.9
28 0.0 0100 0.0 0100 0.0 28 3.6 0900 3. 9 0100 3.6
29 0.0 0100 0.0 0100 0.0
30 0.0 0100 0.0 0100 0.0
31 0.0 0100 0.0 0100 0.0

MTAN 0.0 MEAN 1.4
SE 0.00 SE 0.33

MAR APR
1 3.7 0100 3.8 1400 3.7 1 10.0 0700 10.9 1500 10.5
2 3.7 2400 3.9 1200 3.8 2 10.8 0100 11.8 1500 11.3
3 3.0 0900 3. 6 0100 3.1 3 11.0 0800 12.0 1400 11.6
4 2.7 0700 3.0 0100 2.8 4 12.0 0100 13.0 1600 12.5
5 2.5 2300 2.7 0100 2.7 5 13.0 0100 13.2 1400 13.1
6 2.0 0800 2.4 0100 2.2 6 11.5 2400 13.0 0100 12.3
7 2.1 0100 2.2 1300 2.2 7 10.8 0800 11.8 1400 11.3
8 2.1 0400 2.2 0100 2.2 8 11.0 0600 12.2 1500 11.7
9 2.2 0100 2.9 1400 2.6 9 11.9 2400 12.2 1600 12.1

10 2.9 0100 3.2 1400 3.1 10 11.5 0700 12.6 1400 12.1
11 3.1 0500 3.2 0100 3.1 11 12.1 0200 12.9 1600 12.5
12 3.1 010v 3.8 1400 3.5 12 12.2 2400 12.8 0100 12.7
13 3.8 0100 4.8 1800 4.3 13 11.8 2200 12.2 0100 11.9
14 4.2 2200 4.8 0100 4.6 14 10.4 2400 11.7 0100 10.8
15 3. 8 0600 4.5 1500 4.0 15 9.8 0800 10.2 0100 10.0
16 3. 9 2400 4.6 1500 4.2 16 9.6 0600 10.3 1500 10.0
17 2.5 2400 3.8 0100 3.3 17 10.1 0100 10.2 1200 10.2
18 2.0 0700 3. 0 1400 2.4 18 10.2 0100 11.8 1500 11.1
19 1.9 2300 2.4 1500 2.1 19 11.3 0600 12.1 1500 11.8
20 1.4 0000 1.9 0100 1.7 20 11.2 2400 12.0 1500 11.8
21 1.7 0800 2. 2 1500 1.9 21 10.8 2400 11.4 1500 11.1
22 1.9 0400 2.6 1600 2.3 22 10.4 0600 11.3 1600 10.9
23 2.4 0700 4.1 1500 3.3 23 11.1 0100 11.1 0100 11.1
24 3.8 0500 5.0 1400 4.5 24 10.9 0800 11.5 1400 11.2
25 4.6 G 70 0 5. 3 1500 5.0 25 10.0 2100 11.2 0100 10.2
26 4.7 0500 6.2 1400 5.5 26 9.7 0600 9.9 0100 9.8
27 5.9 0800 6.2 1400 6.0 27 9.9 0100 10.9 1600 10.4
28 5.7 0700 7.3 1400 6.6 28 10.9 0100 11.5 2100 11.1
29 6.8 0300 8.3 1400 7.6 29 11.3 0700 12.1 1800 11.7
30 8.3 0100 8.9 1800 0.6 30 12.1 0100 12.8 1700 12.4
31 8.9 0100 10.6 1400 9.8

MEAN 4.0 MEAM 11.4
$E 0.36 SE 0.16

m..... .
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Table A-2 (cont.)

DATT MINIMUM (T I ME ) MA XIMUM (TIME) MEAN DATE MINIMUM (TIME) MAXIMUM (TIME) MEAN

MAY JUN
1 12.2 0700 12.8 0100 12.7 1 22.1 0700 23.9 1400 23.0
2 12.4 2400 12.8 0100 12.7 2 21.2 2300 22.8 0100 21.9
3 12.1 0400 12.9 1700 12.5 3 20.1 2400 21.1 0100 20.5
4 12.9 0100 14.1 2000 13.4 4 20.0 0300 21.1 1600 20.6
5 14.1 0100 15.2 1800 14 .7 5 20.8 0300 22.3 1800 21.5
6 15.0 2400 15.8 1300 15.4 6 21.8 0700 23.0 1900 22.4
7 14.1 0800 15.1 1500 14 .7 7 22.0 0800 23.1 1700 22.6
8 14.1 0500 15.6 1700 14.8 8 21.8 0600 23.8 1500 22.8
9 14.7 0700 16.0 1500 15.4 9 22.6 0800 24.1 1500 23.2

10 15.0 0700 16.6 1600 15.8 10 22.0 2400 22.9 0100 22.4
11 16.3 0100 17.1 1400 16.8 11 21.3 0600 23.0 1500 22.3
12 15.9 2400 16.9 0100 16.7 12 21.7 0600 24.1 1500 22.9
13 15.1 0800 15.9 1500 15.6 13 22.7 0700 24.9 1500 23.8
14 15.4 0800 16.9 1900 16.2 14 23.1 2203 24.0 0100 23.4
15 16.8 0100 17.0 1300 16.9 15 22.3 0800 23.7 1700 23.0
16 15.8 2400 16.9 0100 16.5 16 23.1 0400 25.3 1900 24.3
17 15.1 0700 16.1 1600 15.7 17 25.1 0200 26.0 1500 25.4
18 15.0 0700 15.9 0100 15.3 18 24.7 2400 25.4 1500 25.0
19 14.7 1100 15.1 0100 14.9 19 24.1 0700 25.0 1400 24.6
20 14.2 0700 15.2 1600 14 .8 20 24.0 2400 24.6 0100 24.3
21 15.1 0100 16.7 1600 15.9 21 23.5 0700 24.2 1300 23.9
22 16.1 0600 17.9 1600 17.1 22 23.4 0800 24.2 1800 23.8
23 17.2 0400 19.0 1700 18.1 23 22.3 2400 23.2 0100 22.9
24 18.0 0700 19.8 1600 19.0 24 22.0 0700 22.9 1400 22.5
25 19.0 0500 21.2 1700 20.2 25 22.3 2400 23.1 1500 22.7
26 20.2 0600 21.6 1800 21.0 76 21.1 2400 22.2 0100 21.8
27 20.9 0600 22.2 1500 21.6 7 20.1 0700 21. 7 1600 21.0
28 21.5 0700 22.1 1700 21.8 28 20.3 0700 22.7 1700 21.6
29 21.1 0800 22.3 1500 21.7 29 21.2 0600 23.1 1700 22.3
30 21.6 0700 23.5 1500 22.5 30 22.2 0600 24.1 1600 23.2
11 22.7 0700 23.9 1600 23.1

PEAN lb.9 ME AN 22.9
SE 1.54 SE 0.22

J U I. AUG
1 23.2 0600 24.8 1500 23.9 1 22.0 0700 26. 3 1600 23.9
2 23.2 0700 23.9 0100 23.6 2 23.6 0700 26 . 9 1600 25.0
1 23.0 0700 24.0 1700 23.5 3 23.9 0700 26 . 4 1600 25.0
4 23.1 0600 23.7 1700 23.3 4 24.1 0600 26.9 1700 25.2
5 23.0 0700 23.6 1700 23.2 5 24.1 0600 26.4 1500 25.2
6 22.7 0700 24.7 1500 23.6 6 23.2 0700 25.9 1700 24.5
7 23.8 0400 26 . 3 1500 25.1 7 23.0 0700 26.0 1500 24.5
8 25.3 0500 27.7 1700 26.6 8 24.2 0800 24,9 0100 24.5
9 26.4 0600 28.5 1700 27.6 9 24.1 0100 26.8 1600 25.2

10 27.2 0600 29.2 1500 28 .1 10 24.1 0700 27.7 1600 25.6
11 26.8 0600 29.1 J00 27.9 11 25.0 0600 27.7 1500 26.0
12 26.9 0700 29.9 1500 28 . 1 12 25.1 0800 27.0 1600 25.9
13 26.9 0700 28.9 1600 27.7 13 24.3 0800 26.6 1600 25.3
14 25.0 2400 28.6 1500 26.9 14 24.0 0700 26.2 1600 25.1
15 24.8 0700 27.8 1600 25.9 15 24.4 0700 25.9 1200 25.2
16 23.9 0600 27.1 1500 25.5 16 23.7 2400 26.7 1500 25.1
17 23.9 0500 27.8 1800 25.7 17 22.0 2400 25.2 1500 23.4
18 24.0 0700 28.0 1700 26.0 18 21.1 0700 25.2 1600 23.0
19 24.8 0600 28. 3 1700 26.6 19 21.2 0700 25.1 1600 23.0
20 25.8 0800 27.0 1700 26.2 20 21.3 0700 24.8 1700 22.8
21 25.2 0700 26 . 5 1300 25.8 21 20.9 0700 24.9 1800 22.9
22 23.9 2400 25.8 1600 24.9 22 22.0 0800 23.8 1700 22.8
23 22.9 0600 26 . 2 1500 24.3 23 21.3 0800 24.9 1800 23.0
24 22.8 0600 25.0 1300 23.8 24 21.8 0700 23.3 1700 22.5
25 22.9 0700 23.9 1700 23.4 25 21.2 0500 23.9 1800 22.3
26 22.9 0800 23.3 1700 23.1 26 21.1 0700 24.6 1900 22.8
27 22.9 0500 25.1 1600 23.7 27 21.1 0700 25.0 1800 23.2
28 22.8 0700 23.2 1300 23.0 28 22.4 0900 25.0 1700 23.7
29 21.7 2400 24.1 1300 23.1 29 22.9 0800 25.0 1500 23.8
30 20.3 0700 24.4 1700 22.4 30 22.3 0800 24.2 1800 23.2
31 20.9 0600 25.1 1800 23.0 31 22.1 0800 23.5 1700 22.9

M EAN 25.0 ME AN 24.1
$r 0.32 SE 0.21
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T.ncle A-2 et . )

CATE MINI =UM (TIME) wA X I *O* (T ! PE l MEAN DATE w!NIwCP (TIME) M A XI"Cu (T!rE) PEAN

SEP C C1'

1 21.7 0800 22.9 1900 22.4 1 14.0 C7CO 14.4 1500 14 .1
2 21.2 24C0 22.3 C100 21.9 2 13.2 230C 14.0 0100 13.7
3 21.0 0700 22.8 17CC 21.8 3 12.4 2400 13.2 C100 12.9
4 20.9 C SC O 22.0 14CC 21.5 4 11.9 0 7C O 13. C 14C0 12.4
5 20.5 0700 21.7 1700 21.1 5 12.3 0100 13.2 1500 12.8

6 20.8 07CC 23.2 1700 21.9 6 13.1 C100 13.2 1600 13.1
7 21.2 0700 23.0 1700 22.0 7 12.7 2400 13.2 1300 13.0
e 71.1 2400 21.9 1600 21.6 8 1.9 2400 12.6 0100 12.2
9 2'.0 0700 .2.6 1500 21.0 9 11.3 08C0 11.8 0100 11.6

10 19.2 0800 21. 5 1500 20.3 10 11.1 0700 11.6 1500 11.3

11 19.7 0700 21.1 14C0 20.4 11 11.0 0800 11.2 C100 11.1
12 20.2 0400 21.9 1500 21.0 12 10.9 C800 11.4 1500 11.1

11 20.9 0700 22. 7 1500 21.7 13 10.9 07C0 11.5 1500 11.2
14 21.4 07C0 23.2 1500 22.3 14 10.0 0700 11.8 1500 11.3
15 21.5 2400 22.3 1700 22.0 15 11.0 0400 11.8 1600 11.4

16 20.6 2400 21.7 ISCO 21.2 16 11.2 2400 12.0 14C0 11.6
17 19.8 24C0 21.0 16C0 20.4 17 10.9 0700 11.8 1400 11.3
IB 19.4 09C0 20.9 1600 20.C 19 11.0 040C 11.1 0100 11.0

19 18.8 2400 20.3 1500 19.4 19 10.0 2400 11.0 C100 10.5
20 19.0 2400 19.7 15C0 18.7 20 9.2 0800 10.2 1400 9.8

21 17.0 c800 18. 7 1300 17.8 21 9.3 0700 10.9 14C0 10.1
22 17.0 240C 18.1 1500 17.5 22 10.1 0300 11.1 1500 10.6

2) 15.3 2400 17.0 01C0 16.4 23 11.1 0100 11.3 1500 11.2
24 14.9 0700 I?.4 1500 15.9 24 10.2 240C 11.3 1300 10.8
25 14.* Ce C 17.5 1500 16.0 25 9.7 0700 10.1 0100 9.9

26 15.5 040u 16.4 1600 15.9 76 9.B 0700 10.0 1300 9.9
27 15.8 c800 16.8 1500 16 .4 27 10.0 0100 10.9 2200 10.4
23 16.1 2400 17.1 1600 16.6 28 10.9 CIC C 11.8 1500 11.3
29 14.7 44C0 15.9 CICC 15.2 29 10.7 1100 11.3 0100 10.9
10 14.0 0800 15.C 15C0 14.4 30 10.3 2400 10.8 0100 10.6

31 10.0 C600 10.2 0100 10.0

*E7N 19.5 ME A.N 11.4
nr 0.47 SE C.20

t DEC.

1 9.9 0100 11.v 1400 9. 9 1 3.1 1800 3. 0 CICC 3.4

. 9.9 ''L' 10.1 13cc 10.0 2 3.1 C100 3.2 13C0 3.2
1 4.R c'OC 10.^ 1 300 9.9 3 3.2 0100 3.8 1200 3.5

4 9.' 0700 9.9 C100 9.8 4 3.4 0300 3.6 1500 3. 5
s 9. 7 c40 10.0 15CC 9.9 5 3.5 0100 3.8 1600 3.6

6 9.9 2!00 1C.1 14C0 10.0 6 3.1 2400 3. 7 0100 3.4
' P.6 24C0 9.9 CICO 9.2 7 2.9 0800 3.1 0100 3.0
3 9.1 0'0C 9.* C100 0.2 8 2.9 0100 3.1 1400 3.0

2400 R.1 0100 a.C 9 2.4 2400 3.1 0100 2.99 ' '

in 7.1 170C ?.5 0100 7.1 10 1.2 2200 2.4 0100 1. 8
41 6.8 2300 7.1 1300 7.a 11 C.9 0800 1.2 0100 1.0
12 e.2 2300 6.8 0100 6.6 12 0.9 2100 C.9 0100 C.9
l3 5.9 0700 6.2 0100 6.0 13 0.8 0100 0.9 1400 0.8
14 5.F C;F3 6.1 130C 5.9 14 0.3 2100 0.8 010C 0.6
15 6 CICC 6.. 1300 6.1 15 0.3 C100 0.3 0100 0. 3
16 6.. 0100 6.8 140C 6.6 16 0.3 0100 C.9 1500 0.7
17 6.8 "100 6.4 1100 6.9 17 C.9 0100 1. 0 0100 C. 9
14 o.4 0100 '.0 2 4Dt 6.9 18 0.8 2400 C.9 1C00 0.9

19 '.C 0100 7.3 230C 7.1 19 0.0 2000 C.8 C100 0.4

7 3 (100 '.8 15c0 7. 6 20 0.0 0100 C 0100 C.0
t.

1 7. 0 2U0 7.8 0100 7.3 21 0.0 0100 C.0 0100 0.0

.. h.) 24V 6.9 0100 6.7 22 0.0 0100 0.0 0100 0.0
21 5.4 24E0 e.1 010C 5.9 23 0.0 0100 0.4 1300 0. 2

1 0100 5.1 24 0.1 2300 0.7 1200 0. 524 4,9 . 31s *

25 4.1 .2m- 4.9 0100 4.5 25 0.1 0100 0.1 0100 C.1.

26 3.* t '00 4.0 010^ 3.9 26 C.C 0900 0.1 C100 0.0
' 14 ' ?. J 4.. 15cc 4.1 27 0.0 0100 0.1 1700 0.0
4 4.. 012^ 4.5 112. 4.4 28 0.1 0100 0.6 2400 0.3

29 4.1 2420 4.5 0100 4.3 29 0.6 C100 1. 0 1600 0.9
10 1. 9 2 30 ' 4.1 0100 4.0 30 0.8 0500 1.0 14C0 0.9

31 0.8 0500 0.9 0100 0.8

*EAN 7.0 wE*N 1.3
SE C.36 SE C.24
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Table A-3 .

Daily minimum, maximum, and mean level (m above mst)
of the Susquehanna River at the Susquehanna SES Biological Laboratory.1981.

DA7E MINIMUM (TIME ) MAXIMUM (TIME) MEAN DATE MIN IMU M (TIME) MAXIMUM (TIME) MEAN
JAN

F EB
1 148.67 0100 148.67 0100 148.67 1 148.43 0100 148.55 2400 148.472 148.58 1600 148.67 0100 148.62 2 148.55 0100 148.94 2300 148.713 148.55 1900 148.64 0100 148.60 3 148.97 0100 149.13 1900 149.074 148.52 0900 148.61 2300 148.55 4 148.94 1900 149.13 0100 149.015 148.55 1700 148.61 0100 148.58 5 148.79 1400 148.91 0100 148.836 148.52 1600 148.61 0100 $48.56 6 148.82 0100 148.97 2400 148.867 148.52 1600 148.61 2400 148.57 7 148.97 0100 149.10 2100 149.048 148.49 1700 148.61 0100 148.54 8 149.03 1900 149.10 0100 149.079 148.49 0900 148.52 0100 148.50 9 148.94 1700 149.00 0100 148.9710 148.49 0100 148.52 2300 148.49 10 148.88 0700 148.94 0100 148.9111 148.49 1400 148.52 0100 148.50 11 148.94 0100 150.65 2400 149.4912 148.49 1000 148.55 2100 148.52 12 152.02 0100 152.39 1000 152.2413 148.52 1300 148.55 0100 148.53 13 151.84 2300 152.24 0100 152.0414 148.49 2000 148.55 0100 148.52 14 151.44 2300 151.81 0100 151.6015 148.52 0100 148.55 0600 148.53 15 151.14 2100 151.44 0100 151.2416 148.52 0100 148.55 1700 148.52 16 150.99 2200 151.14 010 0 151.0417 148.49 2100 148.52 0103 148.51 17 150.92 1900 150.99 0100 150.9718 148.49 0100 148.52 0300 148.51 18 150.92 0100 151.23 2400 151.0519 148.52 0100 148.55 1400 148.53 19 151.23 0100 151.66 2300 151.4720 148.49 2000 148.55 0100 148.53 20 151.69 0100 152.05 2400 151.8121 148.49 0100 148.52 1300 148.51 21 152.08 0100 152.57 2400 152.3722 148.49 0100 148.55 1000 148.52 22 152.51 2300 152.63 0400 152.6023 148.49 0100 148.52 1200 148.49 23 152.14 2200 152.51 0100 152.3324 148.49 0100 148.49 0100 148.49 24 152.11 0200 152.69 2200 1 52.3625 148.46 0700 148.52 2400 148.48 25 152.14 2400 152.69 0100 152.5026 148.52 0100 148.52 0100 148.52 26 151.47 2400 152.08 0100 151.7627 148.4 9 1900 148.52 0100 148.51 27 150.99 2400 151.47 2400 151.2328 148.49 0100 148.52 1200 148.49 28 150.59 2200 150.99 0100 150.7529 148.43 2200 148.49 0100 148.4730 148.39 1700 148.46 0100 148.4431 148.39 1400 148.46 0100 148.42

MEAN
148.52 MEANSE 150.630.009 SE 0.277

MAS
APR1 150.41 2400 150.59 0100 150.35 1 148,88 0100 148.91 2200 148.902 150.25 2400 150.41 0100 150.33 2 148.94 0100 149.07 2200 149.003 150.13 2200 150.25 0100 150.20 3 149.07 0100 149.10 0400 149.094 149.92 2400 150.10 0100 150.03 4 149.10 0100 149.13 1200 149.115 149 74 2400 149.92 0100 149.84 5 149.13 0100 149.19 0900 149.156 149.64 1900 149.74 0100 149.69 6 149.13 1300 149.19 0100 149.157 149.55 1800 149.64 0100 149.59 7 149.10 0700 149.13 0100 149.118 149.46 1900 149.52 0100 149.49 8 149.07 0400 149.10 0100 149.079 149.43 1000 149.46 0100 149,45 9 149.07 0100 149.07 0100 149.0710 149.40 0400 149.43 0100 149,41 10 149.00 1900 149.07 0100 149.0411 149.37 0400 149.40 0100 149.38 11 148.97 0700 149.00 0100 149.0012 149.34 0100 149.34 0100 149.34 12 149.00 0100 149.00 0100 149.0013 149.31 0400 149.34 0100 149.32 13 149.04 0100 149.04 0100 149.0414 149.28 0700 149.31 0100 149.28 14 149.04 0100 149.13 1900 149.0815 149.25 0100 149.25 0100 149.25 15 149.13 0100 149.22 2400 149.1516 149.25 0100 149.25 0100 149.25 16 149.22 0100 149.25 0600 149.2417 149.22 0100 149.22 0100 149.22 17 149.25 0100 149.25 0100 149.2518 149.16 1900 149.19 0100 149.18 18 149.22 1300 149.25 0100 149.2319 149.10 1900 149.16 0100 149.12 19 149.22 0100 149.22 0100 149.2220 149.04 0900 149.10 0100 149.05 20 149.22 0100 149.25 0900 149.2421 148.97 1600 149.04 0100 149.00 21 149.19 1300 149.22 0100 149.2022 148.94 1300 148.97 0100 148.96 22 149.10 1700 149.19 0100 149.1323 148.94 0100 148.94 0100 149.94 23 149.04 0900 149.10 0100 149.0424 148.94 0100 144.94 0100 148.94 24 149.C4 0100 149.16 2200 149.0825 148.91 0100 148.91 0100 148.91 25 149.16 0100 149.37 2400 149.2526 148.91 0100 148.51 0100 148.91 26 149.37 0100 149.52 2000 149.4627 148. 79 0900 148.91 0100 148.83 27 149.49 1900 149.52 C100 149.5128 148.79 0100 148.79 0100 148.79 28 149.40 2000 149.49 0100 149.4429 148.79 0100 148.79 0100 148.79 29 149.40 0100 149.52 2400 149.4230 148.79 0100 148.85 1800 148.82 30 149.55 0100 150.28 2400 149.8831 148.88 0100 148.88 0100 148.88

MLAN
14 9.31 MEANSE 149.180.081 SE

0.036

_ - - - _ - _ _ _ _ . _ _ _ _ _ _ _
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Table A-3 (a>nt.)

ti ATO MINIMUM IT!ME) MA M ! MU M ITIME) M fl.N DATE MI N IMU M (TIME) MAXIMUM (TIMEl PEAM

PM Y JUN
1 150.32 0100 150.62 1100 150.53 1 148.73 0100 148.73 0100 148.73
2 150.04 2200 150.44 0100 150.21 2 148.73 0100 148.85 2400 148.76
3 149.86 2000 150.01 0100 149.93 3 148,85 0100 148.94 1400 148.92
4 149.64 2400 149.83 0100 149.76 4 148.94 0100 148.94 0100 148.94
5 149.46 2400 149.64 0100 149.56 5 148.91 1800 148.97 0100 148.95 i

6 149.34 2200 149.46 0100 149.40 6 148.88 0100 148.91 1800 148.89 |
'

3 149.25 1900 149.34 0100 149.29 7 148.82 2000 148.91 0100 148.87
'

8 149.13 1800 149.22 0100 149.17 8 148.76 1300 148.82 0100 148.78
!9 149.04 2300 149.13 0100 149.08 9 148.76 0100 148.76 0100 148.76

10 149.04 0100 -149.04 0100 149.04 10 148.73 0100 148. 73 0100 148.73
11 149.04 0100 149.04 0100 149.04 11 148.64 2100 148.73 0100 148.68
12 149.07 0100 149.43 2300 149.23 12 148.64 0100 148.67 1900 148.65
13 149.46 0100 149.55 1800 149.52 13 148.67 0100 148.67 0100 148.67
14 149.55 0100 149.74 16 00 149.67 14 148.67 0100 148.70 0300 148.70
15 149.58 1400 149.71 0100 149.64 15 148.70 0100 148.85 2400 148.78
16 149.71 0100 150.04 2400 149.83 16 148.85 0100 149.25 2400 148.97
17 150.07 0100 150.22 2300 150.13 17 149.31 0100 149.77 0900 149.64
18 150.01 2400 150.22 0100 150.14 18 149.16 2400 149.58 0100 149.34
19 149.77 2300 150.01 0100 149.89 19 149.07 2400 149.16 0100 149.13
20 149.55 2200 149.77 0100 149.64 20 149.00 2400 149.07 0100 149.04
21 149.37 2200 149.52 0100 119.45 21 148.97 0600 149.04 2100 148.99
22 149.22 2200 149.37 0100 le9.28 22 148.97 1100 149.04 0100 149.00
23 149.13 1800 149.22 0100 149.16 23 149.04 0100 149.40 2300 149.22
24 149.04 1900 149.10 0100 149.07 24 149.28 2100 149.40 0100 149.34
25 148,97 1900 149.04 0100 149.00 25 149.10 2300 149.28 0100 149.18
26 149.88 2000 148,97 0100 148.92 26 148.97 2100 149.10 0100 149.01
27 148.82 2400 148.88 0100 148.66 27 148.88 1800 148.97 0100 148.91
28 148.79 1300 148.82 0100 148.81 28 148.82 0700 148.85 0100 148.84
29 148.76 1200 148,79 0100 148.78 29 148.88 0100 148.88 0100 148.88

30 148.73 0100 148,73 0100 148.73 30 148.82 1700 148.08 0100 14a.85
31 . 148.73 0100 148.71 0100 -148.7)

Pt An 149.40 Pt AN I48.94

tt 0.087 Sr 0.042

A I, Auc
1 146.70 1900 148.79 0100 148,75 1 148.33 0100 148.19 1800 148.36

2 148.67 0100 148.67 0100 148.67 2 148.43 0100 148.41 0100 I4R.43
3 148.64 0400 146.67 0100 144.64 3 148.16 1600 148.43 0100 148.39

4 148.61 0100 148.67 2200 148.63 4 148.33 1400 14n , 36 0100 148.3%

5 148.61 1600 148.67 C100 148.64 5 148.33 0100 148.39 1300 148.36
6 148.61 0100 148. 70 2400 149.64 6 148.33 0600 148.36 0100 148.36

7 144.64 1900 148. 70 0100 148.67 7 148.33 0100 148.52 2400 148.41

8 148,67 0100 148. 76 0900 148,74 8 148.46 2100 148.52 0100 148.49

9 148.61 2000 148 . 70 0100 148.65 9 148.39 2300 148.46 0100 148.43

10 148.55 2300 148.61 0100 148.58 10 148.39 0100 146.49 2400 148.40

11 148.49 2400 148.55 0100 148.53 11 148.49 0100 148.52 0?.00 148.51

12 148.46 1300 148.4 9 0100 148.47 12 148.43 2200 149.52 0100 348.47

13 148.43 0100 148.43 0100 148.43 13 148.36 1200 148.43 0100 148.38

14 148.43 0100 148.43 0100 148.43 14 148.36 0100 1 48. 16 0100 148.34

15 144.36 1100 148.39 0100 148.38 15 148.36 0100 148. M 0100 148.36

14 14R.)) 2300 148. 16 0100 148.36 16 144.36 0100 148.36 0100 148.)6

17 14 9 M 13c0 148.33 0100 148.32 17 148.39 0100 148.39 0100 148.39

18 148.27 0700 148. M 0100 148.28 18 148.39 0100 148.39 0100 148.39

19 149.27 0100 148.27 0100 148.27 19 149 . 36 2100 148.39 0100 148.39

20 145.27 0190 148.39 7300 148.32 20 14a.33 1200 148.36 0100 148.35

21 148.19 0100 148.43 4400 144,40 21 144.30 0900 148,33 0100 148.32

22 144.43 0100 148.46 1200 148.44 22 148.27 1900 14 a . 30 0100 145.29

23 146.4) 010C 148.43 0100 148.43 23 148.27 0100 148.27 0100 148.27

24 148.36 1100 148.43 0100 14M.38 24 148.27 0100 148.27 0100 148.27

25 148.36 0100 144.39 1600 148.37 25 148.27 0100 148.27 01c0 148.27

26 146.39 0104 148.43 0700 148.42 26 148.21 220c 148.27 0100 144.24

27 148.43 0100 149.43 0100 145.43 27 148.21 0100 148.21 0100 348.21

28 14N,39 1800 148.43 0100 148.42 28 148.21 0100 148.21 0100 144.21

29 148.39 0100 1 48 . 39 0100 148.39 29 148.21 0100 148.21 0100 148.21

30 148.33 15GO 148.39 0100 148.36 30 148.21 0100 148.21 0100 148.21

31 148.33 0100 148.33 0100 148.33 11 148.21 0100 148.11 0100 148.21

1 8.34
148.gg pr Ang

ufAN 0.0150.025 SE
st
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Table A-3 (cont.)

DATE MINIMUM (TIME) MA XI MU M (TIME) MEAN DATE MINIMUM (TIME) M A XIMUM (TIME) Mi'AN

SEP GCT
1 148.21 0100 148.21 P '. 0 0 148.21 1 148,79 0100 148.82 1500 148.81
2 148.18 0700 148.21 0100 148.19 2 148.82 0100 148.82 0100 148.82
3 148.18 0100 148.18 0100 148.18 3 148.76 1400 148.82 0100 148.79
4 148.18 0100 148.18 0100 148.18 4 148.76 0100 148.82 2400 148.77
5 148.18 0100 148.18 0100 148.18 5 148.82 0100 148.91 2100 148.87
6 148.18 0100 148.21 0300 148.21 6 148.91 0100 148.97 1900 148.94
7 148.21 0100 148.27 2100 148.23 7 149.00 0100 149.00 0100 149.00
8 143.30 0100 148.36 2300 148.32 8 148.94 0800 148.97 0100 148.96
9 148.36 0100 148.52 2100 148.43 9 148.97 0100 149.25 2300 149.0710 148.52 0100 148 .55 2300 14a.54 10 149.25 0100 149.43 1800 149.38

11 148.55 0100 148.67 1000 148.64 11 -- -- -- -- -*
12 148.64 2100 148.67 0100 148.67 12 -- -- -- -- --

13 146.58 1700 148.64 0100 148.61 13 149.10 2300 149.25 0100 149.17
14 148.52 2300 148.58 0100 146.55 14 149.00 2400 149.10 0100 149.0615 148.46 2400 148.52 0100 148.50 15 148.91 2200 149.00 0100 148.9616 148.43 1300 148.46 0100 148.44 16 148.82 2400 148.91 010 0 148.87
17 148.36 1600 148.43 0100 148.39 17 148.76 2200 148.82 0100 148.7918 148.33 1400 148.36 0100 148.36 18 148.76 0100 143.76 0100 148.76
19 148.39 0100 148.43 0700 148.42 19 148.76 0100 148. 76 0100 148.7620 148.43 0100 148.43 0100 148.43 20 148.70 1900 148.73 0100 148.72
21 148.43 0100 146.43 0100 148.43 21 148.67 1000 14R . 70 0100 148.68
22 148.39 0700 148.43 0100 148.40 22 148.67 0100 148.67 0100 148.67
23 148.36 1900 148.39 0100 148.39 23 148.67 0100 148.67 0100 148.67
24 148.36 0100 149.36 0100 148.36 2, 148.64 1600 148.70 0100 148.6725 148.36 0100 148.36 0100 148.36 25 148.64 0100 148.64 0100 148.64
26 146.19 0100 146.97 2400 148.64 26 148.67 0100 148.79 2300 148.7127 149.00 0100 149.13 1400 149.09 27 148.79 0100 148.91 2400 148.86
28 148.94 2400 149.10 0100 149.02 28 148.91 0100 149.58 2400 149.0729 148.82 2200 148. 94 0100 148.89 29 149.77 0100 152.11 2100 151.43
30 14B.79 0400 143.82 0100 148.79 30 151.35 2400 152.11 0100 151.73

31 150.74 2400 151.35 ul00 151.04
MEAN 148.47 MEAN 149.13
SE 0.044 SE 0.150

W)J CEC
1 1 50 .28 2400 150.71 0100 150.48 1 149.16 0100 149.16 0100 14 9.16
2 150.01 2100 150.25 0100 150.11 2 149.19 0100 149.19 0100 149.193 149.77 2300 149.98 0100 149.07 3 149.19 0100 149.19 0100 149.194 149.55 2400 149.77 0100 149.66 4 149.19 0100 149.28 1900 149.245 149.43 1400 149.55 0100 149.47 5 149.28 0100 149.31 1300 149.296 149.11 2400 149.43 0100 149.38 6 149.28 1100 149.31 0100 14 9.307 149.28 0900 149.31 0100 149.30 7 149.22 1600 149.28 0100 149.24e 149.28 0100 149.34 2000 149.30 8 149.19 0100 149.19 0100 149.19
9 149.37 0100 149.40 1500 149.39 9 149.19 0100 149.19 0100 149.19

10 149.37 1300 149.40 0100 149.39 10 149.19 0100 149.22 0300 149.21
11 149.31 1800 149.37 0100 149.34 11 149.16 2100 149.22 0100 149.19
12 149.22 2100 149.31 0100 149.26 12 149.04 2400 149.13 0100 149.10
13 149.13 1800 149.22 0100 149.17 13 149.04 0100 149.04 0100 149.04
14 149.07 1800 149.11 0100 149.09 14 149.04 0100 149.04 0100 149.04
15 149.04 0100 149.04 0100 149.04 15 149.04 0100 149.04 0100 149.04
16 149.04 0100 149.22 2400 149.10 16 149.00 0400 149.04 0100 149.03
17 149,22 0100 150.22 2400 149.72 17 148.94 2100 148.97 0100 148.97
le 150.07 2400 150. 32 0500 150.23 18 148.94 0100 148.94 0100 148.94
19 149.74 2300 150.04 0100 149.87 19 148.88 1000 148.91 0100 148.8920 149.64 2200 149.74 0100 149.68 20 148.79 1300 148.85 0100 148.8221 149.64 0100 149.77 2400 149.67 21 148.70 1500 148.82 0100 148.7572 149.80 0100 149.95 1000 149.89 22 148.64 1000 148.76 0100 148.6923 149.71 1900 149.83 0100 149.75 23 148.70 0200 148.85 2400 148.7424 149.55 2400 149.71 0100 149.63 24 148.85 0100 149.68 2400 149.1425 149.43 2200 149.55 0100 149.50 25 149.77 0100 150.01 1500 149.8426 149.34 2200 149.43 0100 149.39 26 149.77 2300 149.98 0100 149.89
2' 149.25 1500 149.34 0100 149.28 27 149.58 2300 149. 77 0100 149.68
2s 1s9.19 1800 149.25 0100 149.21 28 149.43 2200 149.58 0100 149.50
23 149.16 0100 149.16 0100 149.16 29 149.34 2400 149.40 0100 149.383

30 149.16 0100 149.16 0100 149.16 30 149.28 2300 149.34 0100 149.321
31 149.19 2300 149.28 0100 149.24

MfAN 149.52 MEAN 149.17
1 St 0.066 SF 0.051

#
Recorder m al f unet ton
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] Table A-4

Datly mean flow (m /sl of the Susquehanna River at the Susq,2channa SES Biological Laboratory, 1991.
I

f CAY J A!! FEB PA P A F F. MAY JUN JCL AUG SEP CCT NOV CFC

i

i 1 137 92 862 200 969 153 ' 156 70 45 174 940 284
2 124 146 847 231 779 161 137 82 41 1 77 722 295*

3 120 253 772 262 620 206 131 75 40 167 593 295
4 106 2 35 673 268 536 214 128 67 40 16 3 488 313

1 5 116 179 57 5 281 444 214 128 70 40 192 4C7 335
~

6 111 189 5C4 261 377 198 130 69 44 212 370 336
- 7 112 245 458 266 335 191 139 BC 48 233 337 315
! 8 106 253 415 254 266 165 154 95 63 218 339 295
j 9 96 221 397 253 258 161 133 83 83 255 372 295

10 95 203 379 244 24 3 153 115 73 107 369 371 3C5
j 11 99 413 36 7 2 30 243 140 104 100 131 -- 353 ~297

12 102 239c 353 233 311 131 91 90 1 36 -- 323 263*

15 104 2193 34 3 243 426 137 82 74 122 240 256 243
14 102 1791 331 257 496 144 82 70 108 250 260 243
15 104 148 4 318 283 461 165 73 73 98 22C 243 243

; 16 102 1331 318 315 570 222 7C 70 BS 192 263 241
17 100 1276 3J6 318 730 4 78 62 76 75 170 $18 221

i 1% IOC 1337 293 312 737 351 55 76 69 161 7e7 214
I 19 104 1675 272 306 599 276 54 75 91 161 593 199
1 20 104 1980 247 314 48 3 246 61 6? 22 150 $CC 177 L

) 21 99 2527 233 301 396 229 77 63 82 140 4 94 . 1 58
; 22 101 2768 218 275 331 233 P6 53 77 137 664 143
i 23 96 2479 214 246 287 3C6 E2 54 75 137 534 155

24 95 2515 214 257 254 353 74 54 70 137 477 279
25 G4 2665 2 C4 320 233 294 72 54 7C 127 4la 576
26 101 1929 204 4C2 2C6 241 C1 49 131 149 371 599

- 27 1C0 1430 180 424 190 204 82 45 261 IFR 329 497

! 20 96 1118 169 393 173 182 Sc 45 239 255 2t5 419
29 41 169 3C 5 165 195 76 45 197 1644 294 369
30 04 177 593 153 166 69 45 170 1975 234 347<

! 31 #1 195 153 65 45 1333 314

P* LA N 10 3 126 3 361 299 402 216 94 67 97 341 439 799'

SF 2.0 180.2 A.4 14.3 37.7 14.1 5.5 2.7 10.4 P4.3 30.6 19.4
4

!

i

!

!

I
:
i Tible A-i
1 '

Physicochemict1 data collected at SSES and Bell Bend on the Susq whanna River,
* Jar.uary 1991.
| r
'

i

SSES BEL 1, REND

_

DATE 29 JAN 29 JAN
7IME 1312 1252
R IVE R LEVEL M ABOVE M3L) 148.49
DI.P ARGE (M /S) 96
2FvE RATU RE (C)

AIR 1.0 1.0

WATER 0.0 0.0

WFATHEF OVERCAST OVERCAST
1

T1.'PS 1317Y t WJ i S.3 5.9
CXYCEN

.

DI S.40LVED N /L1 11.20 11.40
5 PE RCt .*;T S ATU RATION 77 78
| *CTAL ALFA!INITY (MG/L) 82 62
I ht 7.3 7.3
i SPECIFIC CONDUCTANCE

AT 25 C h.MHOS /C'i t 400 400'
'i SULFATE (M FL) 72 70

1 IMON (CIL)
| TOTAL 1.75 1.76
j- 31SSCLVED 1,44 1.43
i FERCENT DISSQLVED S2 81
1 RrSIDLT (M0/L)
| TOTAL 219 237
j FIXED T07AL 197 178

NON TI LT FAB LE 1 2

FI LTRAM E 237 235
,

f
'

,

... . . _ _ , . . . . _ , . - . , . _ _ - - - - - _ . . - _ . _ . . _ _ _ - -._,..,_,,,_,,-n. __,._,..---,,,,n.,,- -n,-, _ ,
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Taule A-6

Physicochemical data collected at SSES and Bell Bend on the Susquehanna River,
February 1981.

SSES

DATE 12 PEB 18 FEB 26 FEB
TIME 1230 1311 1310
RIVER LEVEL M ABOVE MSL) 152.33 151.05 151.72
DISCHARGE (M /3) 2485 1339 1895
TEMPERATURE (C)
AIR -1.0 9.5 5.0
WA TE R 0.0 2.5 5.0

WEATHER SUNNY P. CLOUDY OVERCAST

MEAN SE
SECCHI DISC (CM) 5 31 19 18 6.5
TU RB ID I TY ( NTU) 170 23 34 76 40.9
OXYGEN

D IS SOLVED (MG/ L) 12.50 12.75 11.80 12.35 0.246
PERCENT SATURATION 89 94 93 92 1.6

TOTAL ALKALINITY (MG/L) 21 28 22 24 1.9
PH 7.1 7.2 7.1 7.1 0.03
SPECIPIC CONDUCTANCE
AT 25 C(pMHOS/CM) 115 145 120 127 8.0

SULFATE (MG/L) 16 25 14 18 2.9
I RON (MG/L)

TOTAL 18.70 2.49 3.45 8.21 4.549
i,

DISSOLVED 0.34 0.36 0.40 0.37 0.015
PERCENT DISSOLVED 2 15 12 10 3.4

RES IDUE (MG/L)
TOTAL 660 136 162 31s 147.7
FIXED TOTAL 581 113 122 272 133.8
NONFILTRABLE 532 47 63 214 137.8
FILTRABLE 128 89 99 105 10.1i

BELL BEND

DATE 12 FEB 18 FEB 26 FEB
TIME 1248 1257 1300
TE MP E RATU RE (C )

| AIR -1.0 9.5 5.0
WATER 0.u 2.5 5.0

WEATHER SUNNY P. CLOUDY OVERCAST

MEAN SE
SECCHI DISC (CM) 5 31 19 18 6.5
TU RB ID ITY (NTU) 170 23 34 76 40.9,

OXYGENI

D IS SOLVED (MG/L) 12.55 12. 80 11.80 12.38 0.26 1
PERCENT SATURATION 89 95 93 92 1.5

TOTAL ALKALINITY (MG/L) 22 28 22 24 1.7
PH 7.1 7.1 7.1 7.1 0.00
SPECIFIC CONDUCTANCE
Ar 25 C(pMHOS/CM) 115 140 120 125 6.6

SULF ATE (MG/L) 16 25 14 18 2.9
I RON (MG/L)

TOTAL 17.10 2.40 3.40 7.66 1.093
| DISSOLVED 0.44 0.35 0.40 0.40 0.023
i PERCENT DISSOLVED 3 14 12 10 2.9

RE SIDUE ( MG/L)
TOTAL 590 140 158 296 127.4
FIXED TOTAL 509 1 14 112 245 1 14 .3
NONF ILT RAB LE 459 48 65 191 1 16.3
F I LT RAB LE 131 92 93 105 11.1

!
,

- . - . - . - . . , -
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Table A-7

Physicochemical data collected at SSES and Bell Bend on the Susquehanna River,
March 1981.

S S ES

DATE 4 MAR 13 MAR 18 MAR 24 MAR
TIME 1317 1236 1314 1312
RIVER LEVEL M ABOVE MSL) 150.05 149.31 149.19 148.95
DISCHARGE (M /S) 684 343 297 215
TEMPERAT U RE (C)

AIR 5.5 9.5 1.0 9.0

WATER 3.0 4.5 3.0 5.0

WEATHER P. CLOUDY P. CLOUDY SUNNY P . CLOUDY

MEAN SE

SECCHI DISC (CM) 92 130 115 100 109 7.5

TU RD IDITY ( NTU) 6.2 4.8 5.3 6.0 5.6 0.3

OXYGEN
DISSOLVED (MG/L) 12.40 12.10 12.75 13.00 12.56 0.176
PERCENT SATURATION 92 92 93 102 95 2.2

TOTAL ALKALINITY (MG/L) 37 50 53 58 50 4.0

PH 7.2 7.2 7.4 7.4 7.3 0.05

SPECIFIC CONDUCTANCE
AT 25 C(pMHOS/CM) 182 230 24 5 268 231 16.3

SUL FAT E (MG/L) 30 44 48 58 45 5.2
I RON (MG/L)

TOTAL 1.27 1.30 1.41 1.63 1.40 0.073
DISSOLVED 0.66 0.87 0.94 1.13 0.90 0.087
PERCENT DISSOLVED 52 67 67 69 64 3.5

RESIDUE (MG/L)
TOTAL 144 156 156 192 162 9.3
FIXED TOTAL 1 16 115 106 151 122 8.9

NONFILTRABLE 9 4 3 4 5 1.2

FILTRABLE 13 5 152 153 188 157 10.0

BELL BEND

DATE 4 MAR 13 MAR 19 MAR 24 MAR
TI ME 1325 1246 1324 1322
TEMP ERATU RE (C)

AIR 5.5 9. 5 1.0 9.0
WATER 3.0 4.5 3.0 5.0

WE ATHER P. CLOUDY P . CLOUDY SUNNY P. CLOUDY

MEAN SE

SECCHI DISC (CM) 92 130 112 10 0 109 7.4

TURD ID ITY (NTU) 5.9 4.7 5.4 6.2 5.6 0.3

OXYGEN
DISSOLVED (MG/L) 12.45 12.10 12.80 13.00 12.59 0.177
PERCENT SATURATION 92 92 93 102 95 2.2

TOTAL ALKALINITY (MG/L) 37 50 53 57 49 3.9

PH 7.1 7.2 7.4 7.5 7.3 0.08

SPECIFIC CONDUCT ANCE
AT 25 C(pMHOS/CM) 182 230 245 268 231 16.3

SULF ATE (MG/L) 28 42 46 54 43 4.9

I RON (MG /L)
TOTAL 1.27 1.30 1.37 1.66 1.40 0.080
DISSOLVED 0.56 0.86 0.95 1.18 0.89 0.115

PERCENT DISSOLVED 44 66 69 71 63 5.6
RES IDU E (MG/L)

TOTAL 136 161 154 192 161 10.4
FIXED TOTAL 1 12 110 104 146 118 8.5

NONFILTRABLE 9 4 3 4 5 1.2

F I LT RABI S 127 157 151 188 156 11.2

_



31

Table A-8

Physicochemical data collected at SSES and Dell Bend on the Suscluehanna River, April 1981.

S!ES

DATE 1 APR 7 APR 10 APR 14 APR 17 APR 21 A PR 24 APR 28 APP
TIME 1330 1340 1206 1319 1225 1335 1324 1240
RIVER LEVEL (M A80VE MSL) 148.89 149.10 149.04 149.10 149.28 149.22 149.07 149.44
DISCHARGE (4 3 /3 ) 197 26 5 244 265 331 308 254 392
TEMPERATURE (C)

AIR 16.0 13.5 18.0 10.5 13.0 7.5 14.0 12.0
WATEN 11.5 12.0 13.0 11.5 10.5 12.0 12.0 11.5

WEATHER OVERCAST SU NNY SUNNY OVEPCAST OVERCAST SUNNY OVERCAST HVY. RAIN

MEAN SE
SECCHI DISC (CM) 60 75 90 100 100 115 105 110 94 6.2
TURdIDI TY(NTU) 8.6 7. 0 6.3 6.4 5.7 6.0 5.7 4.6 6.3 0.4
OXYGEN

DISSOLVED (MG/L) 14.70 11.60 10.90 10.30 11.10 11.70 11.70 11.00 !!.61 0.444PERCENT SATURATION 133 109 104 94 99 110 106 101 107 3.9
TOTAL ALKALINITY (MG/L) 62 50 50 49 46 44 43 42 48 2.1
PH 9.0 7.9 7.6 7.4 7. 5 7.6 7.5 7.4 7. 7 0.18
SPECIFIC CONDUCTANCE

AT 25 C (p MHOS/CM) 279 225 222 230 205 210 220 197 224 8.3
SULF ATE (MG/L) 47 40 40 42 39 40 44 35 41 1.2
I fON (MG/L)

TOTAL 1.65 1.43 1.41 1.43 1.18 1.26 1.46 1.24 1.38 0.050Diss0LVED 0.66 0.58 0.63 0.66 0.60 0.57 0.86 0.60 0.65 0.031
PERCENT DIS 3OLVED 40 41 45 46 51 45 59 48 47 2.0

RESIDUE (MG/L)
TorAL 206 152 151 1 36 128 141 168 144 153 8.1FIXED TOTAL 140 1 (,6 108 114 100 101 119 98 111 4.6NONFILTRA3LE 14 13 12 6 9 8 6 7 9 1.1F ILTRA a LE 192 1 39 1 39 130 119 133 162 137 144 7.6

4

BELL BEND,

DATE 1 APR 7 APR 10 APR 14 APR 17 APR 21 APR 24 APR 28 APR
TIME 1342 1330 1213 1312 1217 1328 1315 1247
TEMP ERATURE (C)4

AIR 16.0 13.5 18.0 10.5 13.0 8.5 14.0 12.0
WATER 11.5 12.0 13.0 11.3 10.5 12.0 12.0 11.5WEAfttER OVERCAST SUNNY SUNNY OVERCAST OVERCAST SUNNY OVERCAST HVY. RAIN

MEA *4 SE
SECCHI DISC (CM) 60 75 89 100 100 105 108 118 94 6.3TURnIDITY(Nru) 8.4 6. 5 6.4 6.4 5.2 5. 9 6.0 4.6 6. 2 0.4OXYGCr4

D IS SOLVED (MG/L) 14.50 11.60 11.00 10.20 11.10 11.80 11.70 11.15 11.63 0.422
PENCCMP SATURATION 1 32 109 105 93 99 110 106 102 107 3.8

'IVTAL AL KALINITY(MG/L) 62 50 50 49 45 44 44 42 43 2.1
PH 8.9 7.9 7.6 7.5 7.6 7. 6 7.5 7.4 7. 8 0.16
SPECIFIC CO:4JJCTANCE

AT 25 C(pM:13S/CM) 280 225 2'20 228 205 203 220 194 222 8.8
- SU LFATE (MC/L) 47 39 40 42 38 39 43 34 40 1.3
I IRJN(MG/L)

TO TAL 1.64 1.41 1.40 1.39 1.30 1.22 1.40 1.11 1.36 0.052
DISSOLVED 0.62 0.57 0.62 0.64 0.58 0.55 0.86 0.59 0.63 0.033
PERCENT O!SSOLVED 38 40 44 46 45 45 61 53 47 2.4

RESIDUE (MG/L)
TOTAL 196 166 154 136 128 148 174 145 156 7. 3FIXED TOTAL 143 107 112 104 100 97 114 102 110 4.9
NJNF ILTRAd LE 17 14 9 7 10 8 6 7 10 1.3
FILTRABLE 179 1 52 145 129 118 140 163 1 38 146 6.6
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Table A-9

Physicochemical data collected at SSES and Dell Bend on the Susquehanna River, May 1981.

SSES

DAE 1 MAY 5 MAY 8 MAY 12 MAY 15 MAY 19 MAY 22 MAY 26 MAY 29 MAY
TIME 1203 1322 1218 1252 1240 1245 1215 133) 1205

RIVER LINIL(M ABWE ftL) 150.62 149.56 149.16 149.25 149.59 149.89 149.28 148.92 148.76
DIS 0lART(M 3/S) 1034 444 286 319 457 603 331 206 162

m1PERAWRE(C)
AIR 14.0 19.5 14.5 13.5 21.0 18.0 27.0 25.0 23.5
MTER 12.5 14.5 14.5 16 . 5 17.0 14.0 17.0 21.0 21 .0

WEATHER P.CIDUDY SUNNY SUNNY OVEROGr WERGST P.CIDEY SUNNY OVERCAST P.CLQJDY +

PEAN SE

SEC0!! DIT(01) 50 69 94 64 88 36 75 60 55 66 5.8
WiUIDITY(NTU) 23 6.4 5.2 11 7.3 28 11 12 12 13 2.4
DxYCEN

DIS DLVED(T/L) 9.20 9.90 10.60 9.00 9.70 8.60 9.90 10.40 7.90 9.47 0.276
PmCCTP SATJRATIOi 85 96 104 91 99 83 102 1 16 87 96 3.4

W!E ALVALINITY(MF/L) 34 33 41 45 45 34 37 47 50 41 2.0
Pfl 7.2 7.2 7.4 7.2 7.4 7.2 7.2 8.0 7.4 7.4 0.08
SPECIFIC CONDUCrANCE

At 25 C(u OSNM) 155 172 200 222 187 158 189 235 253 197 10.8n
SJ1EAIE (T/L) 26 32 45 46 30 30 38 43 54 39 3.1
Iloi tT/L)

IUTAL 2.39 1.35 1.37 1.71 1.24 2.76 1.88 1.82 2.14 1.85 0.161
DISIDLVED 0.24 0.52 0.73 0.52 0.42 0 .41 0.72 0.17 0.53 0.47 0.060
P QCEtti DISILVED 10 39 53 30 34 15 38 9 25 28 4.7

RESIDUE (T/L)
MrAL 153 125 153 150 1 38 152 152 184 196 156 6.9
FIXED WTAL 102 99 111 108 101 124 104 108 1 30 110 3.4
tuv!LmAaLE 48 14 7 12 15 41 17 16 16 21 4.4
FILDABLE 105 111 146 1 38 123 111 135 168 180 135 8.2

BELL BEND

DATE I MAY 5 MY 8 MAY 12 MAY 15 MAY 19 MAY 22 MAY 26 my 29 MAY
TD1: 1208 1315 1225 1259 12 48 1235 1225 1 340 1215

*!TNGANPI(0)
AIR 14.0 19.5 15.0 13.5 21.0 18.5 27.0 25.0 23.5
M TER 12.5 14.5 14. 5 16.5 17.0 14.0 17.0 21.0 21.0

. DEA WER P.CIDUDY SUPNY SUNNY OVERCAST OVERGST P.CIDUDY SUNNY OVERCAST P.CID0DY

MEAN SE

SECol! DISC (04) 50 68 100 68 88 40 77 60 55 67 6.0
WiOID!rY(VfU) 19 6.5 5.0 10 7.3 29 12 12 13 13 2.3
OXYG;ti

DISmLVED(*4G/L) 9.20 9.85 10.60 9.00 9.75 8.60 10.05 10.60 7.95 9.51 0.284
PERONT SANRATIW 85 % 104 91 100 83 104 1 18 88 97 3.5

W rAL AL ELINIrY( % /L) 34 34 40 45 45 34 38 46 50 41 1.9
til 7.2 7.2 7. 2 7.3 7.5 7.2 7. 2 8.1 7. 3 7.4 0.09
SPfrIFIC GJ00CTA 4CC

Ar 25 C(st+03/01) 155 169 205 220 189 158 189 235 260 198 11.3

SULFATE ('tM) 25 32 44 45 30 30 38 43 56 39 3.2
n ue('t R )

MmL 2.19 1 . 38 1. 39 1.60 1.20 2.84 1.89 1.80 2.22 1.83 0.164
DIS OLVED 0.22 0.49 0. 71 0.52 0.38 0.41 0.70 0.22 0.52 0.46 0.056
Pm 0NT DISI LVED 10 36 51 32 32 14 37 12 23 27 4.3

RCi!WE(T/L)
U1E 151 126 158 168 135 158 153 182 188 158 6.3
FIXED W TAL 101 96 112 114 93 128 106 114 136 112 4.3
ruflLWAdLE 44 13 10 12 15 44 19 14 18 21 4.2
FILWMLE 107 113 148 156 120 1 14 1 34 168 170 1 37 7.5
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Table A-10

Physicochemical data collected at SSES and Bell Dend on the Susquehanna River, June 1981.

SSES

DATE 2 JUN 5 JUN 9JW 12 JUN 16 JUN 19 JUN 23 JUN 26 JUN 30 JUN
T!*t: 1323 1229 1302 1215 1200 1235 1328 1252 1252
RIVER f,LVFL(1 ABCNE 70L) 148.76 148.95 149.76 148.64 148.92 149.16 149.25 149.04 149.86

3DITmnT(M #2) 16 2 215 162 1 30 206 2R6 3 19 244 188
TEWGAIURE (C)

AIR 16.5 22.0 23.0 26. 5 29.5 28.5 20.0 17.5 29.5
mTm 21.0 21.0 22.0 22.5 24.0 24.5 23.0 21 . 5 23.5

WF31MER OVERCAST P.QDUDY P.GDJDY P.CIDUDY P.CIOUDY P.GDUDY P.CIDUDY P.QDUDY P.CIDUDY

:.AN SE

2CO!! DISC (04) 42 42 41 50 42 22 38 43 47 41 2.5
WPSIDITY(m) 15 20 15 13 17 56 21 21 12 21 4.3
OXYCLI

DIS'DLVED(HC/L) 8.90 8.00 9.85 9.70 7.80 6.10 8. 35 0.00 10.40 8.57 0.41.
PGQNr SAWRATIO4 100 89 110 111 92 71 96 90 122 93 4.6

1DTAL N.KALINITY(MG/L) 55 56 57 54 54 46 53 47 54 53 1.2
FH 7.4 7.5 7. 9 7.6 7.5 7.3 7. 6 7.4 8.0 7.6 0.M
SPfrIFIC GJOTTANCE
AT 25 C(p403/04) 282 260 2 78 283 2 70 220 230 2 22 255 256 8.1

GJff ATE (MGA) 62 48 53 58 52 43 52 42 46 51 2.1
IRN (4%)

TJrAL 2. M 2.46 1.90 2.12 2.30 4.08 2. 38 2.19 1.69 2 .36 0.218
DIS 3X.VED 0.22 0.29 0.25 0.39 0.46 0.45 0. 39 0.50 0.39 0 . 37 0.031
PEKr:47 DIS:ULVED 11 12 13 18 20 11 16 23 23 16 1.5

RES!!UE(T E )
1UmL 207 198 204 218 200 216 185 179 184 199 4.4
FIXED TJrAL 1 39 146 151 146 146 156 134 131 136 143 2.6
MO'FILTRAdLE la 30 19 20 24 62 32 28 19 28 4.4
FIL1HABLE 18 9 168 18 5 199 176 154 153 151 16 5 171 5.4

BELL BFND

DATE 2 JUN 5 JUN 9JW 12 JUN 16 JUN 19 JUN 23 JUN 26 JUN 30 JUN
TIot; 1331 1237 1255 1222 1210 1244 1321 1244 1305
1DPERAWRE (C)

AIR 16.5 22.0 23.0 26.5 28 .0 28.5 20.0 17.5 29.5
MTER 21.0 21.0 22.0 22.5 24.0 24.5 23.0 21 .5 23.5

WEA111ER OVEROST P.CDUDY P.CIDUDY P.CIDUDY P.CIDUDY P.QDUDY P.CIDUDY P.CDUDY P.CIDUDY

MEAN SE
SZCOi! DISC (04) 42 41 45 50 45 25 36 45 45 42 2.3
IURDIGITY(m) 15 18 14 12 14 54 21 20 12 20 4.2
OXYG24

DIS 3)LVED(W W ) 9.10 8.25 9.85 9.90 8.00 6.15 8.50 8.00 10.60 8.71 0.422
PERGNT SAWmTIOJ 102 92 110 114 94 71 98 90 124 100 4.8

IUPAL ALMALINITY(T./L) 55 55 58 55 54 47 52 49 55 53 1.1
PH 7.4 7. 5 7.9 7.9 7.4 7.3 7. 6 7.4 7.9 7.6 0.07
SPIR!FIC @0tCIANT

AT 25 C(m4DSM1) 285 260 292 288 2 70 220 230 222 253 257 8.6
SULEATE(TR) 60 49 53 63 54 42 42 42 46 50 2.5
IRN(WW)

TUmL 2.16 2.41 1.82 2.02 2.33 3.92 2.29 2.08 1.72 2.31 0.205
DIS 3XNED 0.20 0.28 0.23 0.39 0.43 0.45 0.34 0.48 0.53 0 . 37 0 .036
PGONT DIS:DLVED 9 12 13 19 18 11 15 23 31 17 2.2

RESITUE (4%)
TOIAL 198 208 207 208 208 224 189 182 189 2 01 4.1
FIXED 1UTAL 134 144 142 150 154 1% 132 126 142 142 3.2
1%NFILimBLE 21 28 19 20 23 56 30 27 20 27 3.6
FIL'mABLE 177 180 188 188 18 5 168 159 15 5 16 9 174 3.9

1
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Table A-11

Physicochemical data "ollected at SSES and Bell Bend on the Susquehanna River, July 1981.

SSES

(ATE 2 JUL 7 JLt 10 JUL 14 JUL 17 JUL 21 JUL 24 JUL 28 JLt 31 Jbt
Tite 1308 1158 12 57 '1348 1205 1353 1323 1324 1320
RIVER !,D/EL(M AIO/E EL) 148.67 148.67 148.58 148.43 148.34 148.40 148.37 148.40 148.34

3DIS 01ARE (M /S) 138 - 138 116 83 66 77 71 77 66
'IT14PIPA1UPE(C)

AIR 24.0 30.0 30.5 22.5 24.0 21.5 26.5 21.5 28. 0
%ATLR 23.0 25.0 27.5 27.0 26.0 26.0 24.5 23.5 24.0

hTitrHER OVERCAST SUNNY P.CIOUDY SUPNY SUNNY IWY. PAIN P.CIOUDY OVEICAST SUPNY

MEAN SE

SEC0!! DISC (03 55 48 40 56 45 60 44 48 45 49 2.1
TURE10lTY(N1tJ) 12 11 11 7.4 8. 8 7.0 11 8.5 11 9.7 0. 6
CAYGIN

DISSOLVED (PCM 8.45 10.05 9.80 10.10 11.05 7.30 9.70 8.05 11.50 9.56 0. 4 36

P11 CENT SA1URATION 98 120 123 124 135 88 116 94 137 115 5.6
WrE ALFALIN11Y(PC/L) 61 63 71 63 67 63 53 66 69 64 1.7
Pit 7.7 7.6 8.2 7. 9 9. 0 7.4 7.2 7.3 8.1 7.7 0.11
SECIFIC CDt0VCTMJCE

AT 25 C(LM10S/ Cit) 280 285 317 34 7 380 285 348 355 390 332 13.2
SUIEATE(FC/L) 57 58 60 80 88 98 79 74 88 76 4.7
IIU4(f C/L)

10TAL 1.71 1.53 1.57 1.27 1.73 1.19 1.74 1. 95 1.98 1.63 0.086
DIS 30LVID 0.42 0.19 0.14 0.12 0.17 0.15 0.36 0.22 0.18 0.22 0.033
PEJONr DISSOLVED 25 12 9 9 10 13 21 11 9 13 1.8

PFSIDUE(FC/L)
WrAL 208 214 206 248 M4 28 2 26 0 242 290 246 9.9
FIXED TOTAL 155 142 146 190 200 199 180 176 214 178 8.1
totEILTPADLE 14 14 16 13 16 10 14 15 16 14 0. 6
FILTFMLE 194 200 190 235 24e 272 246 227 274 232 10.1

BELL DEND

FATE 2 JUL 7 JUL 10 JUL 14 JUL 17 JUL ~ 21 JUL 24 JUL 28 JUL 31 JUL
TIME 1316 1250 1247 1356 1210 1359 1316 1332 1329

TIPTERATUTE (C)
AIR 24.0 30.0 30.5 22.5 24.0 21.5 26. 5 21.5 20. 0
FATEP 23.0 25.0 27.5 - 27.0 26.0 26.0 24.0 23.5 24.0

FTATHE:R OVETCAST SLNNY P.CLWDY SUfNY SUPNY INY FAIN P.C110DY OVERCAST SUtNY

fT)W SE

Strail DISC (CP) 52 48 43 59 45 55 46 50 45 49 1.7
1tWID1TY(tfru) 12 11 10 7.2 7.8 7.2 10 8.5 11 9.4 0. 6
OXYCIN

DISFOLVED (PM) 8.50 10.00 9.80 9.30 11.05 6.90 9.75 8.00 10.50 9.31 0. 4 11

MRTNT SATUFATICN 99 119 123 1 14 135 83 - 117 94 12 5 112 5. 3

1UIAL ALKALIN 11YttC/L) 60 62 71 E5 67 63 54 66 70 64 1.7
,

; Pfl 7. 6 7.7 8.3 7.P 8.1 7.4 7.2 7.2 7.6 7.7 0.12
SPFCIFIC CONDUCT 4CC

AT 25 C(u"IOS/C") 275 292 320 347 377 290 343 348 392 332 ' 12.7
SUtEATE(tG1 54 56 57 80 87 99 80 74 87 75 5.1

IKN (PC/L)
WrAL 1.62 1.74 1.45 1.24 1.43 1.38 1.94 2.03 2.04 1.65 0.095
DISSOLVfD 0.37 0.20 0.11 0.11 0.15 0.16 0.40 0.20 0.17 0.21 0.033
PLF a.vr DISS0LNED 23 11 8 9 10 12 21 10 8 12 1.8

FESIDUE(PC/L)
WrAL 214 234 21 0 258 268 273 2 50 245 296 250 8.8
FIXfD WrAL 154 145 147 192 208 224 172 177 207 181 9.1
NONr!LTIAPLE 14 15 16 13 14 11 13 17 16 14 0. 6
FILTEN3LE 200 219 194 245 254 262 237 228 28 0 235 9.0
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Table A-12

Physicochemical data collected at SSES and Bell Bend on the Susquehanna River, August 1981.

SSES

DATE 4 AUG 7 AUG 11 AUG 14 AUG 18 AUG 21 AUG 25 AUG 28 AUG
TIME 1321 1321 1311 1228 1323 1317 1250 1205
Q1VER LEVEL 148.34 148.43 148.52 148.37 148.40 148.31 148.28 148.22
DISOI ARGE(M{M ABOVE MSL)/s) 66 83 102 71 77 60 55 45
TEMP E RATU PE (C)

AIR 27.0 27.0 29.5 28.0 22.5 25.5 21.0 26.0
CRTER 25.5 23.0 26.5 25.0 23.5 24.5 23.0 23.5

WERTHER P. CLOUDY P. CLOUDY P. CLOUDY P. CLOUDY SUNNY SUNNY P. CLOUDY OVERCAST

MEAN SE
SECall DISC (CM) 38 39 30 32 32 35 34 32 34 1.1
TURB ID IT Y(NTU ) 15 12 16 15 16 16 14 15 15 0.5
OXVG EN

DI SEDLVED ( MG/L) 9. 50 9.10 9.90 9.00 10.20 8.60 6.95 7.70 8.87 0.366
PQRCENT S ATURATION 115 108 122 108 119 103 81 90 106 4.7

TOTAL ALKALINITY (MG/L) 74 63 62 60 56 58 58 52 60 2.2
PH 7. 8 7.4 8.0 7.6 7.8 7.4 7.3 7.1 7.6 0.10

;

SPEctrtC CONDUCTANCE
QT 25 C(kMHOSKM) 370 382 350 343 368 380 415 428 32) 9.8

SULFQTE(MG/L) 76 87 74 77 74 86 104 110 86 4.7
IRON {MG/L)

TOTOL 1.97 2.16 2.52 2.45 2.74 2.77 2.68 2.76 2.51 0.100
D!SSOLVED 0.13 0.19 0.25 0.22 0.28 0.35 0.27 0.30 0.25 0.023
PERCENT DISSOLVED 7 9 10 9 10 13 10 11 10 0.6

RESIDUE (MG/L)
10TQL J90 284 254 ?.4 242 264 300 317 274 9.2
FIXED TOTAL 195 195 168 ' 12 186 188 218 237 195 7.6
NONFILTRABLE 19 21 24 21 24 22 18 20 21 0.7
FILTRAB LE 271 263 230 223 218 242 28 2 297 253 9.7

BELL BEND

DATE 4 AUG 7 AUG 11 AUG 14 AUG 18 AUG 21 AUG 25 AUG 28 AUG
VIME 1311 1314 1320 1223 1331 1310 1240 1214
TEMPE RATU PE (C)

AIR 27.0 27.0 29.5 28.0 22.5 25.5 21.0 26.0
WATER 25.5 25.0 26.5 25.0 23.5 24.5 23.0 23.5

WEATHER P. CLOUDY P. CLOUDY P. CLOUDY P. CLOUDY SUNNY SUNNY P. CLOUDY OVERCAST

MEAN SE,

SECCHI DISC (CM) 38 40 30 32' 31 35 32 37 34 1.2
TUICIDITY(NTU) 13 11 15 14 14 14 14 14 14 0.4
OXYCEN

DISSOLVED ( MG/L) 8.80 9.00 9.85 8.60 10.30 8.60 6.60 7.35 8.64 0.402
PERCENT S A7URATION 106 107 121 103 121 103 76 86 103 5.2

TOTAL CLKALINITY(MG/L) 74 63 62 62 58 58 57 53 61 2.1
PH 7.8 7.4 7.8 7.6 7. 9 7.4 7.4 7.3 7.6 0.08
SPECIFIC CONDUCTANCE

AT 25 C(a MHOS/CM) 374 375 355 348 365 382 415 4 30 381 9. 5
SULFATE (MG/L) 76 86 74 75 74 82 102 108 85 4.5
IRON (MG/L)

TOTAL 1.80 1.96 2.46 2.37 2. 55 2.41 2.63 2.53 2.34 0.099
DISSOLVED 0.12 0.17 0.26 0.23 0.29 0.34 0.25 0.27 0.24 0.023
PERCENT DISSOLVED 7 9 11 10 11 14 10 11 10 0.7

RES IDU E (MG/L)
VOTAL 280 314 256 246 246 271 301 326 28 0 10.3
FIXED TOTAL 187 192 178 170 174 176 208 238 190 7.6
NONFILTRABLE 18 18 24 20 21 20 19 17 20 0.7
FILTRABLE 262 296 232 226 225 251 28 2 309 260 10.9
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Table A-13

Physicochemical data collected at SSES and Bell Bend on the Susquehanna River, September 1931.
t

SSES2

!
'

DATE 1 SEP 4 2P 8 SEP 11 SEP 15 SEP 18 SEP 22 SIP 25 SEP 29 SEP
TItt 1250 1220 1245 1235 1335 1220 1328 1239 1330

PlVER LEVELIM ADOVE PCL) 148.22 148.19 148.34 148.67 148.52 148.37 148.40 148.37 148.89
i DISOtAFCE(MJ/S) 45 41 66 138 102 71 77 71 1%
' TIM'ET<AltIE (C)

AIR 22.0 23.0 22. 5 26 .5 20.0 21.0 19.0 23.0 13.5
MTER 23.0 22.0 22.0 20.5 22.0 20.0 18.0 16.0 15.5

) WATIER HVY. RAIN OVIIGST LT. RAIN P4100DY OVEPGST OVERCMTP LT. RAIN SJNNY OVERO4ST
,

FON SE

StrOf! DISC (00 38 41 40 34 % 50 58 60 68 49 3.6

'-
1tIUIDITY(tml) 14 14 12 14 8.4 7.7 8.1 8.5 8.2 11 0. 9
OXYGE24

DISSOLVID(MGA) 5.20 $.70 7.30 9.50 8.10 7.60 8.40 9.05 9.20 7.78 0.479
PETCF74T SAltmTION 60 65 82 105 92 83 88 92 92 84 4. 5

10TAL ALKALINITY (MCA) 56 62 69 87 78 72 73 78 70 72 2. 9
PH 7.0 7.0 7.1 7.6 7.6 7.4 7. 3 7.3 7.8 7.3 0.09
SPfr1FIC CONDUCTMJG

AT 25 C(uttOS/CP) 463 491 485 412 350 384 370 395 275 403 22.0
SJIE ATE (>C/Li 120 120 110 56 57 72 66 76 34 79 9.7
I TONIf C/L)

10TM. 2.69 2.61 2.56 2.70 1.77 1,91 2.03 1.96 1,61 2.20 0.137
DIS 30LVfD 0.39 0.49 0.46 0.10 0.38 0.49 0.74 0.37 0.43 0.44 0. 04 5

PE3GJT DISSOLVfD 14 19 18 7 21 26 36 19 27 21 2.6
IEG100E!*C/L)

litrAL 344 345 342 290 243 244 270 252 174 2 78 18.4
FIXED TOTAL 254 260 248 204 171 178 1% 170 114 199 15.2
toff 1L7PADLE 14 13 16 25 14 12 8 9 14 14 1.5
FILTRNitE 330 332 326 26 5 229 232 262 243 16 0 26 4 18.1

BILL bet 0

IATE 1 SEP 4 SEP 8 SIP 11 SEP 15 SEP 18 SEP 22 SFP 25 SEP 29 SEP
TIFE 1305 1210 12 30 1245 1343 1210 1336 12 32 1320

TIFFf3ATUIE (C)
AI R 22.0 23.0 22.5 26. 5 20.0 21.0 19.0 23.0 11.0
WATER 23.0 22.0 22.0 20.5 22.0 20.0 18.0 15.5 15.5

; kTATil!R HVY.fiAIN CVEIOST LT. FAIN P.CIIUDY OVfRCAST OVEICAST LT. RAIN SUtNY OVETCAST

1 MEAN SE

SECUll DISC (O*) 38 41 39 31 % 48 60 62 68 49 4.0,

1UIB IDITY(tm]) 13 14 12 12 7.8 7.7 7.8 8.2 7.7 10 0. 8 ,.

OXX,in'

DISSOLVED (MC/L) 5.00 5.45 7.40 9.50 8.10 7.25 8.40 8.90 9.60 7.73 0.519
PCKurt SAltRATION 58 62 84 105 92 79 88 89 96 84 4.8

10TAL ALFALINITYRC/L) 56 61 70 88 76 72 76 78 68 72 3.0,

PH 7.0 6.9 7.1 7.5 7.6 7.4 7.3 7.3 7.8 7.3 0.09
SPECIFIC COPIOCTANCE

AT 25 C(L>t0SKM) 458 480 489 418 351 38 3 372 400 270 402 21.9
SJIF ATE (FC/L) 118 120 111 54 57 72 67 72 33 78 9.8
IloN(PC/L)

1UTAL 2.57 2.61 2.51 2.11 1.85 1.99 2.05 1.94 1.53 2.13 0.116
DIS XX.viD 0.41 0.44 0.44 0.19 0.37 0.46 0.61 0.40 0.38 0.41 0.035
PEMT. .NT DISIILVID 16 17 18 9 20 23 30 21 25 20 1.9i

IESIDUE(tC/L)
i 10TAL 329 3 36 352 276 229 252 280 260 175 277 17.8

FIXED TJTAL 248 262 250 196 166 170 192 184 114 198 15.2
PONFILTRABLE 14 14 14 18 15 12 9 10 14 13 0. 9
FIL11eIE 315 32 2 338 258 214 240 271 250 161 26 3 17.8

i
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Table A-14

Physicochemical data collected at SSES and Bell Bend on the Susquehanna River.
October 1981.

SSES

DATE 6 OCT 14 OCT 21 OCT 28 OCT
TIME 1300 1313 1318 1322
P!VFR LEVEL (M ABOVE MSL) 148.95 149.07 148.67 149.13
DISCH APGE (M 3/S) 215 254 138 275
TE MPE R AT U RE(C )
AIR 17.0 15.0 17.5 14.5
WATER 13.5 11.5 10.0 11.5

WE A TH ER OVERCAST SUNNY SUNNY P. CLOUDY

MEAN SE
j SECCHI DISC (CM) 80 87 14 0 49 89 16.9

TURBIDITY (NTU) 7.0 6.2 5.3 11 7.4 1.1
OXYGEN

DISSOLVED (MG/L) 9.70 10.50 10.90 9.50 10.15 0.296
PERCENT SATURATION 92 97 98 87 94 2.3

TOTAL ALKALINITY (MG/L) 68 56 68 65 64 2.5
PH 7.6 7.6 7.6 7.5 7.6 0.02
SPECIFIC CONDUCTANCE

AT 25 C(LMHOS/CM) 278 225 297 270 268 13.6
SU LF ATE (MG /L) 35 29 52 38 39 4.4
IFON(MG/L)

TOTAL 1.43 1.32 1.45 2.22 1.61 0.185
DISSOLVED 0.56 0.53 0.95 0.60 0.66 0.087
FERCENT DISSOLVED 39 40 66 27 43 7.3

RESIDUE (MG/L)
TOTAL 174 148 191 176 172 8.0
FI XED TOTAL 116 108 146 144 129 8.7

NONFILTRABLE 10 10 3 19 11 2.9
FILTPABLE 164 138 188 157 162 9.2

BELL BEND

DATE 6 OCT 14 OCT 21 OCT 28 OCT
TIME 1309 1323 1325 1332
TEMPE P ATUR E (C )

AIR 17.0 15.0 17.5 14.5
WATER 13.5 11.5 10.0 11.5

WEATHER OVEPCAST SUNNY SUNNY P. CLOUDY

MEAN SE
SECCHI DI SC (CM ) 82 90 140 49 90 16.8
TUEDIDITY(NTU) 7.4 6.2 5.2 11 7.5 1.1
OXYCEN

DISSOLVED (MG/L) 9.70 10.50 10.90 9.60 10 . 18 0.281
PEFCENT SATURATION 92 97 98 88 94 2.1

TOTAL ALKALINITY (MG/L) 70 56 70 66 66 3.0

PH 7.6 7.7 7.6 7.6 7.6 0.02
SPECIFIC CONDUCTANCE

AT 25 C(pMHOS/CM) 278 220 297 272 267 14.7

SULF ATE (MG/L) 35 28 50 37 38 4.1
I RON (MG/L)

TOTAL 1.47 1.38 1.48 2.37 1.68 0.208
EISSOLVED 0.56 0. 52 0.93 0.66 0.67 0.083
PEFCENT DISSOLVED 38 38 63 28 42 6.7

RESICUE(MG/L)
TOTAL 169 144 194 174 170 9.2
FIXED TOTAL 114 100 1 38 128 120 7.4
NON FI LTT AB LE 13 12 4 22 13 3.3
FI LT RAD L E 156 132 190 152 158 10.8

!
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Table A-15

Physicochemical data collected at SSES and Bell Dend on the Susquehanna River,
November 1981.

SSES

DATE 4 NOV 11 NOV 18 NOV 25 NOV
TIME 1328 1307 1330 1340
RIVER LEVELjM ABOVE M3L) 149.65 149.34 150.26 149.50
DISCH A PGE (M J /S) 485 355 805 417
TEMPEPATUPE(C)
AIP 14.5 9.0 11.0 3. 5
WATE P 10.0 7.0 6.5 4.0

WEA TH E R SUNNY P. CLOUDY OVERCAST SUNNY

MEAN SE
SECCHI DISC (CM) 33 110 20 70 58 18.1
TU RB ID ITY ( NTU ) 17 5.9 34 11 17 5.5
OXYGEN

DISSOLVED (MG/L) 10.20 11.30 11.00 12.00 11.13 0.333
PEPCENT SATURATION 91 93 88 92 91 1.0

TOTAL ALFALINITY (MG/L) 49 61 46 46 51 3.2
PH 7.4 7.6 7.5 7.4 7. 5 0.04
SPECIFIC CONDUCTANCE

AT 25 C(pMHOS/CM) 203 240 199 209 213 8.3
CULFATE(MG/L) 27 31 24 30 28 1.4
I PON (MG /L)

TOTAL 1.67 0.99 3.27 1.21 1,79 0.461
DIS SOLVED 0.39 0.54 0.39 0.52 0.46 0.036
PEPCENT DISSOLVED 23 55 12 43 33 8.7

RESIDU E (MG/L )
TOTAL 148 148 180 124 150 10.3
fixed TOTAL 97 108 14 7 98 113 10.5
NONFILTPADLE 23 6 53 8 23 9.7'

FIL1 FABLE 125 142 127 116 128 4.8

DELL BEND

' DATE 4 NOV 11 NOV 18 NOV 25 NOV
TI ME 1320 1316 1315 1330

i TE MP E P ATCP E (C )
AIR 14.5 9.0 11.0 3.5
WATER 10.0 7.0 6.5 4.0

WEATHER SUNNY P. CLOUDY OVEPCAST SUNNY

MEAN SE
SECCHI DISC (CM) 33 110 20 70 58 18.1
TUFDIDITY(NTU) 17 5.6 32 11 16 5.1
O XY CEN

DI S SOLVED (MG/L) 10.20 11.40 11.05 12.05 11.18 0.345
PEPCENT SATURATION 91 94 88 92 91 1.1

TOTAL ALKALINITY (MG/L) 49 62 46 46 51 3.4
PH 7.4 7. 7 7. 5 7.4 7.5 0.06
SPECIFIC CONDUCTANCE

AT 25 C(LMHOS/CM) 205 240 201 207 213 8.1
SULF ATE (MG/L) 26 30 24 29 27 1.2
I RON (MG/L)

TOTAL 1.67 0.96 3.06 1.20 1.72 0.420
DISSOLVED 0. 38 0.53 0.36 0.49 0.44 0.037
PEPCENT DISSOLVED 23 55 12 41 33 8.5

PES IDU E (MG/L)
SOTAL 146 146 175 125 148 9.2
fixed TOTAL 94 108 136 96 109 8.7
NONFI LTP ABLE 23 6 51 7 22 9.4
F I LT F ABL E 123 140 124 118 126 4.3

|
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Table A-16,

Physicochemical data collected at SSES and Bell Bend on the Susquehanna River,
De ce mbe r 19 81.

SSES

DATE 2 DEC 9 DEC 16 DEC 22 DEC 29 DFC
TIME 1358 1329 1325 1335 1228
FIVEP LEVEL (M ADOVE PSL) 149.19 149.19 149.01 148.64 149.37
LISCHAFCE(M3/S) 297 297 234 130 367
TEMPEFATUPE(C)

AI F 4.5 1.0 0.5 1.5 5.5
kATEF 3.0 2.5 0.5 0.0 1.0

WEATHER FCC OVEFCAST F. CLOUDY CVEFCAET CVEFCAST

VEAN SE
SECC111 DISC (CM) 140 180 235 210 103 174 21.6
10PBIDITY(NTU) 5.6 3.9 3. 3 4.6 6.4 4.8 0.5
OXYG EN

D IS SOLVED (MG/L ) 12.50 12.90 13.70 13.90 13.60 13.32 0. 24 2
FCFCENT SATUPATION 92 94 95 95 96 94 0.6

TO1AL ALKALINITY (MG/L) 57 52 56 62 40 53 3.4
PH 7.5 7.3 7.6 7. 5 7.4 7.5 0.05
SPECIFIC CONDUCTANCE

AT 25 C(uPHOS/CF) 255 233 260 30 5 198 250 16.0
EU LF ATC (MG/L) 42 36 39 32 30 36 2.0
IPON(MG/L)

TOTAL 1.03 1.02 1.05 1.55 0.96 1.12 0.099
DISSOLVFD 0.72 0.74 0.84 1.24 0.58 0.82 0.102
FEFCENT DISSOLVED 70 73 80 80 60 73 3.4,

FESIDUE(MG/L)
TOTAL 154 132 156 170 112 145 9.3
FIXED TOTAL 134 107 90 123 84 109 8.1
NCNF I LT R AB L E 4 3 2 2 5 3 0.5
FI LT EABI E 150 129 1 54 168 107 142 9.7

BELL BEND

CATE 2 DEC 9 DEC 16 DEC 22 DEC 29 DEC
TIME 1350 1320 1313 1346 1335
T EMPE FATUR E (C )

AIF 4.5 1.0 0.5 1.5 5.5
K'ATER 3.0 2.5 0. 5 0.0 1.0

UEATilEE FCC OVEFCAST P. CLOUDY OVERCAST OVEFCAST

FE AN SE
SECCIII DISC (CM) 140 192 225 210 105 174 20.6
TURBIDITY (NTU) 5.3 3.9 3.1 4.3 6.4 4.6 0. 5
O XYG EN

DIS SOLV ED (MG/L) 12.50 12.90 13.70 13.90 13.60 13.32 0.242
FEFCENT SATURATION 92 94 95 95 96 94 0.6

lt1AL ALKALINITY (MG/L) 57 52 56 62 40 53 3.4
Pil 7.5 7.3 7.6 7.6 7.4 7.5 0.05
SFECIFIC CONDUCTANCE

AT 25 C(uMHOS/CM) 2 50 231 260 30 5 200 249 15.8
SULFATF(MG/L) 40 34 38 30 29 34 2.0
I FCN (MG/L)

TOTAL 1.01 0.95 1.05 1. 50 0.98 1.10 0.093
DISSOLVED 0.70 0.64 0.85 1.18 0.55 0.78 0.101
FIFCENT DISSOLVED 69 67 81 79 56 70 4.1

PES I DUE (MG /L)
TOTAL 1 52 128 157 169 108 143 10.0
FIXED TOTAL 112 108 104 110 76 102 6.1
NON F I LT E ADLE 4 3 2 2 5 3 0.5
FI LT RABLE 148 125 155 167 103 140 10.4
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Table A-17

Summary of pv.ysicochemical data collected at SSES and Bell Bend on the Susquehanna River, 1981.

SSES TELL ECND

PAFN1CTER 91N !PU'1 MAX 1tfu9 *tE 4N SE MINIMUM ?1AXIMUM MEAN SC

30CCI11 DISC (CF) 5 2 35 65 13.4 5 225 65 13.4
TU r3 !C ITY t!:TU) 3.3 170 16 5.6 3,3 170 16 5.6
CXYCEN

DIS CO LVED(MG/L) 5.20 14.70 10.55 0.505 5.00 14.50 10.55 0.517
FEPCENT SATUFATION 60 137 96 2.9 58 135 96 2.7

TOTAL ALKALINITY (MG/L) 21 87 55 4.3 .' 2 83 55 4.4
PH 7.0 9.0 7.5 0.05 6.9 8.9 7.5 0.05
SPECIFIC CONOUCTA10E

AT 25 C(gMHOS/CM) 115 491 273 25.2 115 489 273 25.3
SULF ATE (MG/L) 14 12 0 51 6.4 14 120 50 6.3
IRON

TOTAL (MG/L) 0.96 18.70 2.32 0.54 9 C.95 17.10 2.24 0.504
DISSOLVED (MG/L) 0.12 1.44 0.59 0.099 0.11 1.43 0.58 0.098
FESCENT DISSOLVED 2 82 37 7.3 3 81 36 7.1

P ES IDU E (MG /L)
TOTAL 112 660 208 17.5 100 590 206 16.7
F I KE D TOTA L 84 581 156 14.9 76 509 150 13.4
NON F I LTPAB LE 1 532 30 16.9 2 459 28 14.9
FILTPABLE 89 332 177 15.7 92 338 178 16.0

Table A-18

Results of Wilcoxon signed rank test comparing concurrent physicochemical data at SSES and Bell Bend on the
Susgaehinna River. 1981.

Pa ramete r No. of Samples With No. of Sample Values No. of Sample Values Z Score
Unequal Values Greater at SSES Greater at Bell Bend

Water temperature 2 2 0 1.41 NS
Secchi disc (cm) 37 15 22 1,71 NS
Turbidity (NTU) 49 38 11 4.25 ***
Oxygen

Dissolved (mg/1) 46 18 28 0.09 NS
Percent saturation 38 16 22 0.34 NS

Total alka 11nity (mg/1) 34 12 22 1.95 NS
pH 31 14 17 0.24 NS
Specific conductance

at 25 C (amhos/cm) 47 22 25 0.07 NS
Sulfate (mg/1) 48 41 7 4.45 ***
tron (mg/11

Total 68 43 25 2.67 **
I Dissolved 66 51 15 3.77 ***
I Percent dissolved 54 36 18 2.18 *
| Re sid ue (mg/1)

Total 70 29 41 1.02 NS
rixed total 69 42 27 2.73 **
Nonfiltrable 47 22 25 0.45 MS
riltrable 70 29 41 1.30 NS

Not SignificantN.S. -

* = P<0.05
** = P 0.01
*** = P 0.001

4

i

i

,

- -



41

...

Table A-19

Pesults of Wilcoxon signed rank test comparing concurrent physicochemical data at SSES and Bell Bend on the
Gusquehanna River, 1978-81.

Parameter No. of Samples With No. of Sample Values No. of Sample Values Z Score
Unequal Values Greater at SSES Greater at Bell Bend

_

Witer temperature 11 8 3 1.55 NS
Secchi disc (cm) 170 61 109 2.96 **
Turbidity (NTU) 198 144 54 6.32 ***
Oxygen,

Dissolved (mg/1) 219 86 133 2.62 **
Percent saturation 183 76 107 1.41 NS

Total Alkalinity (mg/1) 150 65 85 2.12 *
pH 120 57 63 1.14 NS
Specific condactance

at 25 C (emhos/cm) 198 105 93 1.15 NS
Sulfate (mg/1) 184 133 51 5.87 ***
Iron (mg/l)

Total 288 197 91 6.70 ***
Dissolved 268 188 80 5.86 ***
Percent dissolved 228 125 103 0.85 NS

Residuo (mg/1)
Total 273 102 171 4.51 ***
Fixed total 277 152 125 2.42 *
Nonfiltrable 208 111 97 0.91 NS
Piltrable 264 105 159 3. 21 * *

N.S. * Not Significant
* * P=0.05
'* P<0.01
* o * * P 0. 0 01

Table A-20

Summary of physicochemical data collected at SSES (197 3 81) and Bell Bend (1978-81) on the Susquehanna River.

SSES BELL BEND

P ARAME1E R MINIMUM MA XI MUM MEAN SE MINIMUM MAXIMUM MEAN SE

SECCHI DISC (CM) 2 235 69 3.1 4 225 72 5.4
TUR BID ITY ( NTU ) 3.3 1600 30 2.9 3.1 450 18 2.7
OXYGEN

DISSOLVF.D (MG/L) 5.20 14.95 10.86 0.162 5.00 14.50 10.86 0.249
PEPCENT SATUPATION 60 177 98 1.0 58 157 98 1.3

70TAL ALRALINITY (MG/L) 12 87 43 1.8 16 88 53 1.8
PH 6.4 9.0 7.3 0.03 6.6 8.9 7.4 0.03
SPECIFIC CONDUCTANCE

I AT 2 5 C(LMHOS/CM) 76 575 268 8.8 74 525 282 13.6
SULFATE (MG/L) 8 224 60 2.6 9 158 59 4.3
IPON

TOTAL (MG/L) 0. 96 52.80 2.79 0.131 0.83 22.50 2.33 0.174
D ISSOLV ED (MG /L) 0.01 5.88 0.54 0.044 0.01 2.23 0.64 0.060
FEPCENT DISSOLVFD 0 98 25 1.9 0 92 34 3.1

RESIDUE (MG/L)
TOTAL 100 1490 187 8.3 107 710 216 8.8
FI XED TOTAL 72 1380 141 6.4 74 670 159 6.6
NONFI LT FA BLE 1 1090 37 4.5 1 649 28 5.4

i F ILT PAB LE 61 346 81 9.6 55 346 183 9. 0
!

,
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Table A-21 !

Summary of water chemistry data collected from four major acid mine drainages upriver
f rom the Susquehanna SES, 1972-80. Data were provided by the Pennsylvania Department
of Environmental Resources, Wilkes-Barre, Pennsylvania.

Year pli Alkalinity Acidity (mg/l) Sulfate Total Iron~,

(mg/l) (at pH 8) (mg/1) (mg/1)

OLD FORGE BOREff0LE

1972 5.5 -- 136 1010 74
1973 5.2 35 300 1500 175
1974 5.6 63 191 968 59
1975 5.6 47 44 739 44
1976 5.0 44 59 664 42
1977 6.2 94 84 671 36
1978 6.0 78 37 965 30
1979 6.1 69 31 645 33
1980 6.1 82 17 660 37

DURYEA OUTFALL

1972 5.8 -- 110 970 70
1973 5.5 35 315 1450 160
1974 5.8 87 53 904 47
1975 5.7 51 70 749 44
1976 6.1 51 46 582 40
1977 6.5 77 71 572 34
1978 5.9 70 44 571 38
1979 6.1 68 31 605 32
1980 6.1 82 23 630 39

] SOUTH WILKES-RARRE OUTFALL

1972 4.9 -- 700 2420 257
1973 4.0 10 705 2410 330
1974 4.9 20 586 2440 267
1975 4.9 40 384 1789 178
1976 5.8 47 181 1121 123

.

1977 6.1 59 228 1420 127
~

1978 5.9 54 452 1629 152
. 1979 6.0 56 285 1350 128
! 1980 5.9 67 251 1321 148

! BUTTONWOOD TUNNEL

1972 5.5 -- 350 1850 168
; 1973 5.0 35 440 1840 220

1974 5.4 41 265 1571 147
1975 5.7 51 311 1523 142
1976 5.6 54 191 1210 102
1977 5.9 64 204 1221 73

,

1978 5.9 67 133 1090 79'

1979 5.9 73 170 971 80
1980 6.1 86 156 1118 94,

i,
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Table A-22

Regression equations of selected physicochemical parameters at SSES on the Susquehanna
River, 1981.

Variable Regression Equation Corelationj

Dependent Independent Coefficient (r)

Log flow Log filtrable residue log Q = 6.912 - 0.332 log C 0.921
fr

,

Log flow Log sulfate log Q = 6.4611 - 0.488 log C, 0.941
;

Log flow Log conductance log Q = 7.402 - 0.3457 log K 0.958

Conductance Filtrable residue K = 0.3052 + 0.6584 C 0.953fr

Conductance Sul fate K = -17.7026 + 0.2579 C, 0.903

Sulfate Filtrable residue C 59.4276 + 2.2965 C 0.949=
s fr

j Turbidity Total iron C = 0.7107 + 0.0994 C 0.975t t fe

Turbidity Nonfiltrable residue Ct"~ *' * '' 0.972nfr

Nonfiltrable residue Total iron C = 1.3307 + 0.0329 C 0.983nfr tfe

Total residue Fixed total residue C = -17.2681 + 0.8154 C 0.979tr ftr

-. -. _ _ _ _ _ _ _ _ . _ -
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Table A-23

Physicochemic41 data collected from the Susquehanna River at the Susquehanna SES Hiological Laboratory by the
Pennsylvania Power and Light Company, Hazleton, Pennsylvania, 1981.

SNGtE PANDER 211 212 213 214 215 216 217 218 219 220 221 222
tAE 20 JAN 17 FfD 3 MAP 6 APR 26 VM 15 JtN 14 JUL 3 AUG 21 SEP 19 OCT 10 NO/ 14 00C
TIE 1357 1354 1445 144 0 1440 1349 1352 1306 1449 920 1406 1412
P!VUt EMIEPAWlE(F) 30.2 33.6 35.6 T.0 57.0 69.8 80.5 74 . 3 52.6 46.4 41.0 28.4
C0tDMFT-CO tNITS) 40.5 25.7 24.3 23.0 12.2 13.5 16.2 29.7 18.9 25.7 17.6 14. 9
WlUIDITY(FTU) 4.0 21.0 4.5 7.6 7.0 17.0 5. 5 8.0 6.4 4.6 7.1 3. 3
PH AT 25 C 7.2 7.3 7. 4 8.3 7.5 7. 5 8.2 7. 7 7. 7 7.6 7. 7 7.6
SPECIFIC CfNDUCTA?CEbMIDS) 405 150 18 0 245 235 28 5 350 375 370 270 24 0 255

ANALYSIS (MC/L)

SmPE*ED MWILP 3.1 42.9 9. 9 14 .0 11.8 20.2 3.3 10.9 8.5 7.2 9.3 2.9
Aft 404!A NITREEN 0.19 0.17 0.16 0.12 0.09 0.11 0.11 0.24 0.20 0.24 0.57 0.29
NITbAE NITI4 FEN 1.84 1.38 1.29 0.68 0.60 0.73 0.26 0.07 0.82 0.85 1.09 0.89

M. O. Al#ALINITY 75 23 36 50 42 55 65 73 75 69 65 55
HA R ESS 151.3 49.9 63.9 89.0 81.1 1G4.0 133.7 136.5 137.4 105.5 92.3 90.0
M 4 DISm LVFD SOLIDS 245.2 90.0 100.8 135.2 143.0 182.0 2 34 . 0 234.4 226 .0 158.0 139.0 14 1. 0
!E S G4 IG4!TIO4 76.8 35.4 33.0 49.4 52.0 64.6 69.6 70.8 70.4 53.2 47.6 37.8

SIL1CtN DIOXIDE 1.56 3.60 4. 30 0.03 0.64 1.18 0.97 0. 54 2.09 1.66 4.78 2.69
CAtcItN 44.2 15.0 19.3 26.7 24.0 29.9 39.0 36.8 39.3 31.8 28.2 26.6
MIQ tSIUM 9.9 3. 0 3. 8 5.4 5.6 7.1 9. 4 10.8 9. 5 6.3 5.3 5.7
SODIUM 17.6 6.1 5.8 9.2 9.0 11.1 13.3 17.2 15.8 9.0 8.1 9.1
POTAmIUM 2.0 1.7 1.1 1. 2 1.4 1.6 1.9 2.2 2.4 1.6 1.6 1.2

DICAL @ NATE 91.5 28 . 1 43.9 58. 6 51.2 67.1 79.3 89.1 91.5 84.2 79.3 67.1
SULFATE 70.0 20.0 24.0 33.1 36. 6 45.0 69.0 67.5 62.5 37.8 26.8 31.0
CittnIDE 25.5 9.7 9. 7 15.2 13.4 17.0 18. 8 23.1 21.8 14.0 12.7 15.8
NITMTE 8.16 6.09 5.71 3.01 2. 64 3.23 1.13 0.31 3.61 3.77 4.84 3.96
IREPHAE 0.22 0.40 0.21 0.25 0.21 0.17 0.10 0.17 0.06 0.19 0.17 0.04
MAL MINEPAL SOLIDS 270.6 93.7 117.8 153.8 144.7 183.4 2 31. 9 247.6 248.6 190 .3 171.8 163.2

DIsmt.VrD 0xYCEN 12.4 12.0 13.5 12.5 9.8 9.0 11.2 12.6 11.1 10.4 12 .0 +15

ANALYSIS (wf/L)

IVEITIVE IC#45
Calf!tN 2.21 0.75 0. % 1. 33 1.20 1.49 L 90 1.84 1.% 1. 59 1.41 1.33
MAGNmitM 0.81 0.25 0.31 0 . 44 0.46 0.58 0.77 0.89 0.78 0.52 0.44 0.47
TDI'N 0.77 0.27 0.25 0.40 0.39 0.48 0.58 0. 75 0.69 0.39 0.35 0.40
IUTA mItN 0.05 0. 04 0.03 0.03 0.04 0.04 0.05 0.06 0.06 0.04 0.04 0.03
M AL 3.84 1.30 1.56 2.21 2,09 2.60 3.30 3.53 3.49 2.54 2.24 2.22

Mr.ATIVE 10.S
BICAIEDNATE 1.50 0.46 0.72 0.% 0.04 1.10 1.30 1.46 1.50 1.38 1.30 1.10
NLFAR 1. 46 0.42 0.50 0.69 0.76 0.94 1.44 1.41 1.30 0.79 0.56 0.65
OttOFIDE 0.72 0.27 0.27 0.43 0. 38 0.48 0.53 0.65 0.61 0.39 0.36 0.45
NITkAR 0.13 0.10 0.09 0.05 0.04 0.05 0.02 0.00 0.06 0.06 0.08 0.06
Pit EIRATE 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.01 0.00
M AL 3.81 1.26 1.59 2.13 2.03 2.57 3.29 3.53 3. 43 2.63 2.30 2.26

TMCE METAL ANALYSIS (%t)
i
'

IM N , MAL 1.79 1.47 1.08 1.44 1.22 1.84 0.85 1.16 1. 50 1.29 1.lR 0. 94
1104. DIS 90tVir 0.57 0.24 0.39 0.07 0.12 0.06 < 0. 0 5 <0.0 5 0.23 0.56 0.27 0.61
AlrMINtW , M AL 0.1 0.5 0.2 0.2 <0.3 <0 . 3 <0. 3 <0.3 <0.3 (0.3 0.3 < 0. 3
A11MINtN, DISTI.VED 0.0 0.0 0. 0 0.0 < 0. 3 (0. 3 <0. 3 (0.3 (0.3 <0.3 <0 . 3 (0. 3
% G NESr. M AL 0.46 0.18 0.14 0.16 0.20 0.30 0.27 0.34 0.31 0.20 0.11 0.1R
MA?GNf3E. DISTLVID 0.46 0.11 0.12 0.08 0.18 0.1R 0.14 0.09 0.26 0.la 0.09 0.17
CtPPEP, TOTAL 0.05 0.01 0.01 0.01 0.01 0.01 (0.01 <0.01 <0.01 <0.01 <0.01 0.01
CCRER. DISTLVED 0 .01 0.00 0.00 0.00 <0.01 0.01 <0.01 <0.01 <0.01 (0.01 <0.01 <0.01
ZINC, M AL 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.04 0.02 0.03
21*C, DISmtvED 0 .02 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0 .01 0.01 <0.01 0.01
NICFEI., 7UTAL 0 .02 0.02 0.02 0.01 <0.03 <0. 0 3 (0.03 <0.03 <0.03 <0.03 0.03 < 0. 0 3
NICKEL, LISELVED 0.01 0.00 0.02 0.01 (0.03 <0.03 (0.03 (0.03 (0.03 <0.03 <0.03 (0.03
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ABSTRACT

Samples of algae (periphyton and phytoplankton) were collected upriver

from the Susquehanna SES intake structure (SSES) and downriver from the

discharge diffuser (Bell Bend) throughout 1981, as they have been since

February 1977. Overall, the mean periphyton density at SSES and Bell Bend in

1981 (2,300 units /mm ) decreased from the 2,700 units /mm found in 1980.

Periphyton density at SSES and Bell Bend in 1981 averaged 1,600 and 2,900

units /mm , respectively. Density peaked at both sites in October. Green

algae composed 62.8% of the periphyton collected; diatoms composed 36.7*.

The upward trend in phytoplankton density continued in 1981 and the mean

standing crop at SSES and Bell Bend increased markedly to 25,700 units /cd.

Density was highest in June when there was an average of 65,300 units /ml.

Diatoms composed 53.9% of the phytoplankton collected; green algae composed

42.0%.

INTRODUCTION

Because algal density in periphyton samples from Susquehanna River

stones varied widely in 1973 (Ichthyological Associates 1974), artificial

substrater were used to reduce sample variability. Artificial substrates

provided a more homogeneous surface for algae to colonize than did river

stones. Of five substrates tested in 1974, frosted (sandblasted) acrylic

was the most desirable (Gale and Gurzynski 1976).

!

i

i

1

__
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The basic objective in 1981, as it has been since February 1977,

!was to describe seasonal changes in the periphyton and phytoplankton

communities at two sites near the Susquehanna SES (Fig. A-1). One site

(SSES) was 463 m upriver from the Susquehanna SES intake structure and

135 m from the west bank; the other (Bell Bend) was 397 m downriver from

the discharge diffuser and 30 m from the west bank.

PROCEDURES

Periphyton

Sandblasted plates of clear acrylic (22 x 30 cm) were held to an

acrylic holder (Fig. B-1) on the river substrate by brass pins. The

holder lacked projections that would catch drifting detritus. Plates

faced upstream at 5 from horizontal to minimize resistance to the current.

Holders for the plates were put near the main channel where minimum and

maximum water depths ranged in 1981 from 1.9 m to 6.4 m, respectively.

The concrete-filled holder, which was too bulky for a scuba diver to

manipulate in the current, was lowered to the river substrate on a

submersible raft (Gale and Thompson 1974). The holder was held in place
j

l by steel stakes driven into the substrate. The stakes and the upriver

edge of the holder were covered with small stones to prevent detrital
l

i fouling.
1

In 1981, two plates were sampled at two-month intervals at each site.

| Three replicate samples were taken from each plate. Slots where plates were

removed were filled with clean plates to be sampled later. The schedule for

t

!
r

l
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plate removal was a continuation of a plan established in 1977 by random

selection. Ice floes and high river levels resulted in a three week delay

in collecting the " February" samples. The February samples were collected

on 6 March. Normally, plates had been submerged for 12 months before being

sampled. One plate sampled in December (collection numbers AJG-81-097, -098,

-099) had been submerged for only eight months. Inis was a substitute plate

used to replace a lost plate in April.

A scuba diver sampled the plates with bar-clamp samplers (Gale 1975).

The samplers included a collecting cup which delimited a circular sampling

2area (415 mm ) and prevented loss of algal cells while the plate was

retrieved from the river and processed in the laboratory.

The sampling area was cleaned by scraping and vibration (Gale 1975)
'

with an ultrasonic dental cleaning probe that loosened almost all cells

within a few minutes. Vibration lasted 10 minutes, however, to reduce

the chances of missing any cells. Dislodged cells were carried to a

collecting jar by water sprayed inside the collecting cup through the

cleaning probe. As a result, these cells were not subjected to further

vibration. Vibration may have destroyed some cells, but Gale (1975)

reported that more cel.1s per unit area were obtained by scraping and

vibration than by scraping and brushing. Samples were preserved with

formalin and, af ter settling 10 days, were concentrated to 50 el by

siphoning. One half of the concentrate was sent to Dr. Rex L. Lowe,

Department of Biology, Bowling Green State University, Bowling Green, Ohio,

for identification and enumeration of algae. The other half of the
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i

concentrate was placed in our reference collection to be retained for at

Icast 12 months.

Phytoplankton

A 1-liter phytoplankton sample was collected near the river surface

at each periphyton sampling site on the same days that periphyton samples

were collected. After the samples were preserved and allowed to settle

for 10 days, the algae in them was concentrated in a manner similar to

that employed with periphyton samples. The main difference was that

phytoplankton samples, because of their greater initial volume, were

siphoned three times instead of once.

Algal cells in periphyton and ph toplankton samples that containedf

chloroplasts were enumerated in terms of units (Cale and Lowe 1971). In

most instances, at least 1,500 units were enumerated and identified in

each sample (about 500 per each of 3 subsamples). Extremely low algal

densities in some subsamples made it impractical to count 500 units.

Counts were made with a microscope (430X) using a ' aimer counting cell.

I Higher magnification, including electron microscopy, was used for some

identifications. Algae were identified to genus and the more abundant

forms to species using keys by Hustedt (1930) and Prescott (1962).
,

|

|

_ _
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RESULTS AND DISCUSSION

Pe riphyton

In 1981, a total of 49 genera of algae was collected in 36 samples

from acrylic plates above the intake; 51 genera were found in 36 samples

taken below the discharge. Forty-four of the genera were found at both

sites. None of the 12 genera that occurred at only one site were abundant

and when combined, they composed less than 1% of the total units counted.

These data are summarized in Tables B-1 and B-2; raw data are in Tables

B-3 through B-14.

At SSES and Bell Bend, 26 species of algae were identified that composed

5% or more of the total units counted, during at least one sampling period

(Table B-15). Green algae (Chlorophyta) composed 62.8% of the periphyton

at the two sites. Proportionately, green algae was much more abundant in

1981 than it was from 1977-80 (Fig. B-2) . The mean standing crop of green algae

increased from 800 units /mm in 1980 to 1,400 units /en in 1981. Much of

the increase was due to a sudden increase in the density of Cocystis parpa,

a species that usually occurs in lakes (P resco tt 1962). From 1977-80,

O. parva composed less than 1% of the total standing crop; in 1981, it was

abundant at both sites (Tables B-16 and B-17) and composed 54.8% of the

total. To assure that Dr. Lowe had not made a mistake in his identification,

two samples were sent to Dr. George Schumacher, Department of Biology,

State University of New York, Binghamton, New York, to obtain a second

opinion. Dr. Schumacher confirmed Dr. Lowe's identification.
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The mean standing crop of diatoms (Bacillariophyta) in 1980 (1,900 !

units /mm ) decreased to only 800 units /mm in 1981. Much of the decrease

was due to a sharp decline in the abundance of Qfolotella (primarily C.

meneghiniana and C. pseudostelligera) and Nitzschia (several species)

(Tables B-16 and B-17). Diatoms were relatively more abundant at Bell

Bend (39.4% of the total) than at SSES (31.9% of the total). Overall,

diatoms composed 36.7% of the total periphyton at the two sites. In 1980,

diatoms composed 68.0% of the total algae collected (Gurzynski and Gale

1981).

Most of the algae found were " clean water" forms and only 4 of the 26

abundant species in the samples were among the 10 species listed by Palmer

(1969) most tolerant of heavy organic pollution. These were Nitzschia palea,

Scencdesmus quadricauda, Synedra ulna, and Ankistrodesmus falcatus. Most

of the 20 species of abundant diatoms (Table B-15) were rated as "alkaliphilous"

by Lowe (1974); the others were rated " indifferent."

Periphyton was more abundant at Bell Bend in 1981 than it was at SSES.

There was an average of 1,600 units /mm on acrylic plates at SSES and

2,900 units /mm at Bell Bend. The largest difference in standing crop at

the two sites occurred in April and August, when the density at Bell Bend

averaged 5.7-fold greater than at SSES (Fig. B-2) . The high standing crop

at Bell Bend in April was brought about by an unusual abundance of centric

diatoms (Stcphanodiscus invisitatus) that had settled to the substrate from

the water column. Centric diatoms were p rticularly abundant in phytoplankton
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samples at both sites in April. Settling was much more pronounced at Bell

Bend than at SSES. This was probably a result of the slower water current

at Bell Bend.

Overall, the mean density at SSES and Bell Bend in 1981 (2,300 units /

mm ) decreased from the 2,/00 units /mm found in 1980 (Fig. B-2) . In 1981,

algae was most abundant at SSES and Bell Bend in October, when river levels

were low (Fig. B-3) and the water warm. Algae was least abundant in the

February sample.

Phytoplankton

Phytoplankton in samples collected at SSES was nearly identical to

that in samples taken at Bell Bend (Fig. B-4). There was a total of 47

genera of algae in 6 samples at SSES and 48 genera in 6 samples from

Bell Bend (Tables U-18 and B-19) . Forty genera were found at both sites.

Fourteen species of phytoplankton composed 5% or more of the total

units counted in samples from the two sampling sites during one or more

sampling periods (Table B-20). Diatoms composed 53.9% of the phytoplankton

collected; green algae composed 42.0%. In 1981, the upward trend in phyto-

plankton abundance continued and the mean standing crop at both sites

increased markedly to 25,700 units /ml. In 1980, it had been 12,600 units /ml.

Much of the increase was due to higher densities of diatoms and green algae

in April and June (Fig. B-4). Most of the increase was due to a much greater

abundance of Stephanodiscus invisitatus which increased over 7.4-fold at the
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two sites. - Three genera of green algae (Secnedesmus sp. , Dictyosphaevium

sp. , and Chlamydomonas sp.) and one bluegreen alga (Microcystis sp.) also

increased substantially in abundance.

Most of the phytoplankton found were " clean water" forms and only one

of the abundant species (Scencdesms quadricauda) was among the 10 species

listed by Palmer (1969) most tolerant of heavy organic pollution.

None of the species of abundant diatoms were rated as "acidophilous"

by Lowe (1974). Some were rated "indif ferent," but most were"alkaliphilous"

(Table B-20). Phytoplankton density was very low in winter, but inc reased
2

over 275-fold by June, when there was an average of 63,300 units /ml at the

two sites (Fig. B-4). The density dropped sharply by October when there

was an average of 3,100 units /ml at both sites. The density dropped to

very low levels in December (100 units /nl), as it usually does in winter.
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Table B-1

2
Mean density (units /mm ) of periphytic algae on two (Feb-Dec) acrylic plates at SSES on the Susquehanna
River, 1981. Three replicates were taken per plate.

TAXON 6 MA R 15 APP 15 JUN 14 AUG 15 OCT 14 DEC 4 TOTAL
,

CHLOPOPHYTA
ACT IN A ST PUM 0.0 0.0 1.7 0.3 0.0 0.0 *0.1 |

AN FIST PODESM' S 0. 0 0.9 19.5 22.5 7.4 1. 5 0.5 |Ji

CHLAMYDOMONAS 0.1 0. 3 8.9 0.9 0.0 0.0 0.1
CHOD ATE LLA 0. 0 0.0 1.7 0.0 0.0 0.0 <0.1

; C LOST E P! UM 0.1 0.0 0.0 0.0 2.1 0.3 'O.1
0]E LA ST PUM 0.0 0.0 2.2 9.7 0.0 0.0 0.1

; OO S MA P! UM 0.0 0.0 0.6 1.1 1.1 1.0 <0.1
; CPUCICENIA 0.0 0.0 0.0 0.3 0.0 0.0 <0.1

DICTYOS PH AE PIUM 0.0 0.3 5.6 36.2 1.1 0.0 0.4
FPANCEIA 0. 0 0.0 5.0 0.6 0.0 0.0 0.1
EI PCHN E RI EL LA 0.0 0.0 0.6 11.3 2.1 1.8 0.2
MICHACTINIUM 0.0 0.0 1.1 0.0 0.0 0.0 <0.1
OOCVST!S 0.0 0.0 1611.4 619.3 2829.7 962.4 62.5
PED I ASTRUM 0.0 0.0 1.1 2.7 0.0 0.9 =0.1
SCE'lF.DESMUS 0.0 0.6 86.0 66.8 29.6 6.4 2.0
SELENASTPUM 0.0 0.0 1.1 0.0 0.0 0.0 0.1
TEiCAEDPON 0.0 0.0 2.2 1.5 0.0 0.0 01

i TET RA ST PUM 0.0 0.0 14 . 5 1.7 1.1 0.0 0.2
ULOTHPtX 0.0 0. 3 0.0 0.0 0.0 0.0 0.1
UNIDENTIFIED

CH LO RO P H YTA 0.1 2.2 66.4 36.9 4.2 17.8 1.3
D ACILLAPIOPH YTA

ACHN ANTH ES 0.0 0.3 1.1 0.3 0.0 0.3 <0.1
AMPilORA 0.0 1.9 0.6 0.0 1.1 3.1 0.1
ACTEPIONELLA 0.0 1.2 0.0 0.0 0.0 0.0 '0.1
OOCOONEIS 0.2 0.0 1.7 0.9 5.3 4.0 0.1
CYCLOTELLA 0.1 6.5 57.0 40.7 47.6 8.7 1.7
CYMDELLA 0.1 9.9 5.6 0.0 9.5 16.6 0.4
DIATOMA 0.1 11.1 0.6 0.3 4.2 4.2 0.2
EUNOTI A 0.0 0.0 0.0 0.0 1.1 0.3 <0.1
FPACI LAP! A 0. 5 4.0 0.0 0.0 0.0 20.8 0.3
FRUSTULIA 0.0 0.0 0.0 0.0 1.1 3.2 <0.1
GOMPHONEMA 0.0 14.8 3.9 0.6 3.2 18.4 0.4
GYPOSICMA 0.C 0.0 0.0 0.0 0.0 0.3 <0.1
MELOSI RA 0.2 4.6 0.0 1.2 125.7 20.9 1.6
MERIDION 0.1 1.2 1.1 0.0 0.0 0.7 <0.1
N AVICU LA 0. 3 45.3 22.3 4.0 758.7 400.4 12.8
NIT 2SCH I A 1.0 94.4 24.0 3.7 160.6 652.5 9.7
PINNULAP!A 0.1 0.0 0.0 0.0 0.0 0.3 0.1
RHO !COSP HEN I A 0.0 0.0 0.0 0.0 1.1 0.4 <0.1
ST EPH ANOD ISCUS 0.0 188.1 126.2 26.8 0.0 0.0 3.5
SU R1 FE LLA 0.0 0.0 0.0 0.0 0.0 1.7 0.1
SYNEDPA 0.1 4.9 5.0 0.3 25.4 56.4 1.0

CY ANO PH YT A,

CH ROOCOCCU S 0.0 0.0 0.0 0.3 0.0 0.0 <0.1
| COE LOS PH AE RI UM 0.0 0.0 0.0 1.7 0. 0 0.0 *0.1

ME RI S MO PED I A 0.0 0.0 0.0 4.1 0.0 0.0 +0.1
MICROCYSTIS 0.0 0.0 17.3 21.1 0.0 0.0 0.4
OSCILLATORI A 0.0 0.0 0.6 0.0 2.1 0.0 0.1
SCH1ZOTHR1X 0.1 0.3 0.0 0.0 0.0 0.0 <0.1

| EUCLENOPHYTA
T RACH ELOM ON AS 0.0 0.0 0.0 0.3 0.0 0.4 <0.1

PYRRHOPHYTA
PEP!DINIUM 0.0 0.0 0.0 0.3 0.0 0.0 0.1

Pl0DOPHYTA
RHODOCHORTON 0.0 0.0 0.0 0.0 1.1 0.0 * 0.1

. . - _ _ _ _ , ._ .- - _ . _ _ . _ _ ,_,
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Table B-2

Mean density (units /mm ) of periphytic algae on two (Feb-Dec) acrylic plates at Bell Bend on the Susquehanna
River. 1981. Three replicates were taken por plate.

TAXON 6 MAR 16 APR 15 JUN 14 AUG 15 OCT 14 DEC % TOTAL

CHLOROPHYTA
ACTI N A ST RU M 0.0 0.0 2.8 0.7 0.0 0.0 < 0.1
AN FI ST RODE S PU S 0.0 1.3 46.5 79.8 7.4 1.2 0.8
CH LAM YDO MON AS 0. 0 0.0 8.0 2.1 0.0 0.6 0.1
CHODATELLA 0. 0 0.0 1.1 1.5 0.0 0.0 < 0.1
C LOST E RIUM 0.0 0.0 0.0 0.0 0.0 1.1 < 0.1
OOELASTPUM 0.1 0.7 1.1 110.7 0.0 0.0 0.6
CRUCIGENIA 0.0 0.0 0.0 5. 7 0.0 0.6 < 0.1
DICTYOS PH AE FIU M 0.0 0.0 7.4 183.4 1.1 0.0 1.1
F RANCE! A 0.0 0.0 7.8 0.0 0.0 0.0 < 0.1
COLEN% INIA 0.0 0.6 0.0 0.0 0.0 0.0 < 0.1
%! FCHN E RI E LLA 0.0 0.0 2.8 34.0 2.1 0.6 0.2
MICRACTINIUM 0.0 0.0 0.6 0.0 0.0 0.0 < 0.1
MOUCEOTIA 0.0 0.0 0.6 0.0 0.0 0.0 40.1
OOCYSTIS 0.0 0.0 1529.8 1970.3 3534.5 1771.8 50.6
PE D I AST RUM 0.0 0.0 1.1 37.5 1.1 0.0 0.2
SCENEDESMUS 0.1 3.2 218.3 535.4 30.6 14 .0 4.6
SEL EN A ST RUM 0.0 0.0 0.6 0.0 0.0 0.0 < 0.1
STAURASTRUM 0.0 0.0 0.0 2.5 0.0 0.0 < 0.1
TETRA ED RON 0.0 0.0 5.6 3.6 0.0 0.0 0.1
TET RA STRUM 0.0 0.4 31.3 5.1 0.0 0.0 0.2
UNI DENTI F I ED

CH LO kO PilYTA 0.0 5.8 74.4 135.7 13.7 34.3 1. 5
D ACIL LARIO PH YT A

ACHN ANTHE S 0.1 1.8 1.1 0.0 0.0 1.7 <0.1
AMPHO RA 0.0 25.9 0.0 0.7 1.1 1.9 0.2
ASTER 10NELLA 0.1 0.0 0.0 0.0 0.0 1. 3 <0.1
COCCONEIS 0.1 2.6 5.0 12.0 13.7 9.0 0.2
CYCLOTELLA 0.0 79.9 218.8 6 32.2 118.3 18.2 6.1
CYMATOPLEURA 0.0 0.0 0.0 0.0 1.1 0.0 <0.1
CYMDELLA 0.1 49.0 16.9 6.8 9.5 20.5 0.6
DIATOMA 0.1 29.3 0.6 0.0 29.6 32.3 0.5
FRACI LA RI A 0.0 26.3 6.1 0.7 0.0 18.2 0.3
FRUSTULIA 0.0 0.0 0.0 0.0 0.0 0.7 <0.1
COMPHONEMA 0.2 95.6 13.4 4.2 7.4 35.6 0.9
GYROSICMA 0.0 0.0 0.6 0.0 2.1 0.7 <0.1
MELOS I RA 0.1 4.3 3.9 16.1 94.0 25.8 0.8
MERIDION 0.1 6.1 1.3 0.0 14.8 5.6 0.2
N AVICU LA 0.7 67.2 36.7 34.8 355.0 229.5 4.2
NITZSCl!I A 1.7 213.1 38.0 19.1 1 34 .2 428.2 4.8
PINNULA RI A 0.0 0.0 0.0 1.1 1.1 0.C < 0.1
RHOICOSPHENIA 0.0 1.5 0.0 1.1 0.0 2.6 <0.1
ST E PH ANOD ISCU S 0.0 2627.5 499.6 385.9 0.0 0.0 20.2
SUR1 FELLA 0.0 1.0 0.6 0.7 0.0 0.0 0.1
SYNEDRA 0.0 18.3 1.1 2.1 2.1 18.4 0.2

CY ANO PH YT A
CHROOCOCCUS 0.0 0.0 0.6 3.2 1.1 0.0 'O.1
CO E LOS PH AE RI UM 0.0 0.0 0.0 1.1 0.0 0.0 0.1
PE RI SMCPED I A 0.0 0.0 0.0 10.7 0.0 0.0 0.1
MICROCYSTIS 0.0 0.0 19.4 32.4 0.0 0.0 0.3
OSCILLATORIA 0.0 0.4 0.0 0.0 0.0 0.5 <0.1

CHR YS OPH YTA
DINOBYRON 0.0 1.1 0.0 0.0 0.0 0.0 <0.1

EUGLENOPHYTA
T RACH E LOMON AS 0.0 0.0 0.0 0.0 0.0 0.5 0.1

PYR RHO PH YTA
CLENOD INIU M 0.0 0.0 0.0 1.1 0.0 0.0 <0.1
PERIDINIUM 0.0 0.0 0.0 0.7 0.0 0.0 - 0.1

CR YP TO PH YT A
CRYPTOMONAS 0.0 0.0 0.0 0.0 0.0 0.5 0.1
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Table B-3

Dersity (units /mm ) of partphytic algae on two .ncrylic olates subLarged for 12 months at SSES on the Susquehanna
River, 6 March 1981. Feolicates are indicated by collection nunber.

ACPYLIC PLATE 1 2

COLLECTION NO. AJG-81-011 AJG-81-012 AJG-81-013 AJG-81-014 AJG-81-015 AJG-81-016 MEAN 4 TOTAL

TAXON

CHIAROPHYTA
Of ! AM YDOMON AS 0.0 0.0 0.0 0.4 0.0 0.0 0.1 2.3
C LOST ERIUM 0.0 0.0 0.4 0.0 0.0 0.0 0.1 2.3
UNIDENTIFIED

CHLOPOPHYTA 0. 0 0.0 0.0 0.0 0.0 0.4 0.1 2.3
BACILLARIOPHYTA
COCCONEIS 0.8 0.4 0.0 0.0 0.0 0.0 0.2 6.8
CYCLOT E L LA 0.0 0.0 0.0 0.0 0.8 0.0 0.1 4.5
CYMB E L LA 0.0 0.0 0.0 0.4 0.4 0.0 0.1 4.5
DIATOMA 0.4 0. 0 0.0 0.0 0.0 0.0 0.1 2.3
FRAGILARIA 2.8 0.0 0.0 0.0 0.0 0.0 0.5 15.9
MELOSIRA 1.2 0.0 0.0 0.0 0.0 0.0 0.2 6.8
MERIDION 0.0 0.0 0.0 0.0 0.0 0.4 0.1 2.3
NAVICULA 0.8 0.0 0.8 0.0 0.0 0.0 0.3 9.1
NITZSCHIA 1.6 0.8 0.4 1.2 1.6 0.4 1.0 34.1
PINNULARIA 0.0 0.0 0.0 0.0 0.0 0.4 0.1 2.3
SYNEDRA 0.0 0.0 0.4 0.0 0.0 0.0 0.1 2.3

CY ANO PH YT A
SCHIZOTHRIX 0.0 0.0 0.4 0.0 0.0 0.0 0.1 2.3

TOTAL 7.6 1.2 2.4 2.0 2.8 1.6 2.9

Table B-4

Density (units /mm ) of periphytic algae on two acrylic plates submerged for 12 months at Bell Bend on the Susquehanna
River, 6 March 1981. Replicates are indicated by collection number.

ACRYLIC PLATE 1 2

COLLECTION NO. AJG-81-00 3 AJG-81-004 AJG-81-005 AJG-81-006 AJG-81-00 7 AJG-81-008 MEAN % TOTAL

TAXON

CHIAROPHYTA
! COE LAS't HUM 0.0 0.0 0.0 0.0 0.0 0.4 0.1 2.0
l SCENEDESMUS 0.0 0.0 0.0 0.4 0.0 0.4 0.1 3.9
'

BACILLARIOPHYTA
ACHNANTHES 0.0 0.0 0.0 0.0 0.4 0.0 0.1 2.0
ASTERIONELLA 0.0 0.4 0.0 0.0 0.0 0.0 0.1 2.0
COCCONE1C 9.0 0.0 0.0 0.0 0.0 0.4 0.1 2.0
CYMBELLA u.0 0.0 0.4 0.0 0.0 0.0 0.1 2.0
DI ATOM A 0.0 0.0 0.0 0.0 0.0 0.4 0.1 2.0

! GOMPHONEMA 0.0 0.0 0.0 1.2 0.0 0.0 0.2 5. 9
MELOSIRA 0.0 0.0 0.0 0.0 0.0 0.4 0.1 2.0t

i MERIDION 0.0 0.0 0.0 0.4 0.0 0.4 0.1 3.9
NAVICULA 0.8 0.8 0.4 1.6 0.8 0.0 0.7 21.6
N !TESCHI A 0.4 1.2 1.2 3.2 1.2 3.2 1.7 51.0,

i

TOTAL 1.2 2.4 2.0 6.8 2.4 5.6 3.4
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, Table B-5
4

Dansity (units /mm ) of periphytic algae on two acrylic plates submerged for 12 months at SSES on the Susquehanna,

_ River, 15 April 1981. Peplicates are indicated by collection nurber.i

i

f ACRYLIC PLATE 1 2
:

,

COLLECTION NO. AJG-81-019 AJG-81-020 AJG-81-021 AJG-81-022 AJG-81-023 AJG-81-024 MEAN l TOTAL
i

. TAXON

CH LOROPHYTA
'

QNRIST kOCB'JMUS 0.0 3. 7 1.9 0.0 0.0 0.0 0.9 0.2
i CHLAM YDOMON AS 0.0 0.0 0.0 1.9 0.0- 0.0 0.3 0.1"

DICTYOSPNAuRIUM 0.0 0.0 0.0 1.9 0.0 0.0 0.3 0.1
SCENEDESMUS 0.0 1. 9 0.0 1.9 0.0 0.0 0.6 0.2
ULOTHRIX 0.0 1. 9 0.0 0.0 0.0 0.0 0.3 0.1
UNID ENTIFI ED

CH LOROPH YTA 1.9 1.9 1.9 0.0 3. 7 3.7 2.2 0.5
BACILLARIOPHYTA

QCENANTHES. 1.9 0.0 0.0 0.0 0.0 0.0 0.3 0.1
N'PHORA 0.0 1. 9 9.3 0.0 0.0 0.0 1.9 0.5
ASTER!ONELLA 0.0 1.4 0.0 0.0 0.0 0.0 1.2' O.3i'

'CYCLOTELLA 5.6 11.1 5.6 5.6 5.6 5.6 6.5 1.6
CYM8E LLA 13.0 14.8 16.7 1.9 3.7 9.3 9.9 2.5

*

DIATOMA 3.7 29.6 11.1 9.3 11.1 1.9 11.1 2.8
FRAGI LARI A 14.8 0.0 7.4 0.0 1.9 0.0 4.0 1.0

. GOMPHONEMA 22.2 22.2 20.4 1.9 18.5 3.7 14.8 3.8I MEIDSIRA 9.3 0.0 0.0 3.7 14.8 0.0 4.6 1.2
MERIDION 0.0 1. 9 0.0 0.0 0.0 5.6 1.2' O.3;

NDVICULA 62.9 61.1 79.6 13.0 38.9 16.7 45.3 11.5.
N !TZS CKI A 107.3 99.9 138.8 62.9 81.4 75.9 94 .4 24.0

j STEPHANODISCUS 155.4' 320.1 194.3 131.4 144.3 183.2 188.1 47.8
; 8YNEDRA 9.3 5.6 9.3 0.0 3.7 . 1. 9 4.9 1.3
3 CYANOPHYTA

SCH 130THR t X 0.0 0.0 0.0 0.0 0.0 1.9 0.3 0.1;

TOTAL 407.0 584.6 495.8 235.0 327.5 309.0 393.1

|
1

!

Table D-6

! Density (units /mm ) of periphytic algae on two acrylic plates submerged for 12 months at Bell Bend on the Susquehanna*
River, 16 April 1981. Replicates are indicated by collection number.

E RYLIC PLATE 1. 2

COLLECTION NO. AJG-81-027 MG-81-028 AJG-81-029 AJG-81-0 30 AJG-81-0 31 MG-81-0 32 MEAN 4 TOTAL
-

TAXON

CH LOROPHYTA
! ANKIST RODE SMUS 4.5 0.0 0.0 0.0 0.0 3.4 1.3 < 0.1

COELASTRUM 4.5 0.0 0.0 0.0 0.0 0.0 0.7 <0.1.
CO LEN KI N I A 0.0 0.0 0.0 0.0 0.0 3.4 0.6 < 0.1

i SCF1EDESMUS 0.0 '13.4 0.0 2.4 0.0 3.4 3.2 0.1
. TET RAST RUM 0.0 0.0 0.0 2.4 0.0 0.0 0.4 < 0.1
) UNIDENTI FI ED

CHLO ROPHYTA 0.0 0.0 0.0 4.8 A i.6 16.8 5.8 0.2
} BACILLARIOPHYTA
j- ACHNANTHES 0.0 0.0 0.0 7. 2 w.0 3.4 1.8 0.1

AMPHORA 35.7 35.7 50.7 *9 4.8 6.7 25.9. 0.3
i COCCONEIS 0.0 13.4 0.0 2. 0.0 0.0 2.6 0.1
j CYCLOTELLA 84.7 102.6 139.5 15 , 7. I' 67.0 79.9 2.5
t C YMBE LLA 40.1 71.4 63.4 9 A.2 50.3 49.0 1.5*

DIQTOMA 13.4 26.8 63.4 i?.9 1A1 33.5 29.3 0.9
| F RAGI LA RI A 0.0 26.8 0.0 16.9 13.4 100.5 26.3 0.8
i GOMPHONEMA 75.8 102.6 133.1 67.5 80.4 113.9 95.6 2.9'

MELOS! RA 8.9 0.0 0.0 16.9 0.0 0.0 4.3 0.1
. MERIDION 4.5 8.9 12.7 7.2 0.0 3.4 6.1 0.2
| NAUICULA 53.5 66.9 107.8 57.8 0.0 117.3 67.2 2.1

NIT 8SCHIA 173.9 187.3 259.9 212.1 251.3 194.3 213.1 6.5
RHJICOSPHENI A . 0.0 8.9 0.0 0.0 0.0 0.0 1.5 < 0.1
STEPH ANODISCUS . 2845.5 3206.7 4621.9 1118.2 1852.6 2120.6 U27.5 80.5
SU RI RELLA 0.0 0.0 0.0 2.4 3.4 0.0 1.0 0.0,

| ' CY ANO PH YT A
SYNEDRA 22.3 13.4 25.4 12.1 13.4 23.5 18.. 0.6

;

:- OSCILLATORIA 0.0 0.0 0.0 2.4 0.0 0.0 0.4 < 0.1
1 CHRYSovHYTA
,I DING 3YRON 0.0 '0.0 6.3 0.0 0.0 0.0 1.1 < 0.1

1tTAL. 3367.3 3884.7 5484.1 1629.2 2351.7 2860.9 3262.8

|
_ - . - . _ _ . _ . _ . _ . _ _ _ . . .. _ _. __ _ . . _ _ _ _ _ . . - - - . - _ _. _ . , _ - _ ,
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Table B-7
Density (units /mm ) of periphytic algae on two acrylic plates submerged for 12 months at SSES on the Susquehanna2

River, 15 June 1981. Replicates are indicated by collection number.

ACPYLIC PLATE 1 2

COLLECTION NO. AJG-81-0 3 5 AJC-81-0 36 AJG-81-0 3 7 AJG-81-038 AJG-81-039 AJG-81-04 0 MEAh t TCrtAL
-

TAXON

CHLOROPHYTA
ACTIN AST RUM 0.0 0.0 0.0 3.4 3.4 3.4 1.7 0.x

AN KIST RODE SMUS 3.4 30.2 26.8 26.8 16.8 13.4 19.5 0.9
CHLAMYDOMONAS 30.2 6.7 0.0 3.4 6.7 6.7 8.9 0.4
CHOD ATE LLA 0.0 10.1 0.0 0.0 0.0 0.0 1.7 0.1
COE LA STRUM 3.4 0.0 6.7 3.4 0.0 0.0 2.2 0.1
COSMARIUM 0.0 0.0 3.4 0.0 0.0 0.0 0.6 <0.1
DICT YOS PH AEP!UM 0.0 16.8 0.0 6.7 10.1 0.0 5.6 0.3
FRANCE! A 6.7 0.0 10.1 10.1 0.0 3.4 5.0 0.2
RI RCHNE RIFLLA 0.0 0.0 3.4 0.0 0.0 0.0 0.6 0.1
MICRACTINIUM 3.4 0.0 3.4 0.0 0.0 0.0 1.1 0.1
OOCYSTIS 1433.8 1510.9 1658.3 1825.8 1654.9 1584.6 1611.4 76.9
PEDI ASTPUM 0.0 0.0 6.7 0.0 0.0 0.0 1.1 0.1

SCENEDESMUS 93.8 10 3.9 46.9 73.7 113.9 83.8 86.0 4.1
SELENASTPUM 0.0 0.0 0.0 0.0 6.7 0.0 1.1 0.1

TET P AEDRON 0.0 3.4 0.0 10.1 0.0 0.0 2.2 0.1
TET R AST RUM 16.8 23.5 26.8 6.7 6.7 6.7 14.5 0.7

UNIDENTIFIED
CH LO POPHYT A 80.4 67.0 70.4 50.3 67.0 63.7 66.4 3.2

BACILLARIOPHYTA
ACHNANTHES 0.0 3.4 0.0 0.0 3.4 0.0 1.1 0.1
AMPHORA 3.4 0.0 0.0 0.0 0.0 0.0 0.6 <0.1
COCCONEIS 0.0 3.4 0.0 0.0 3.4 3.4 1.7 0.1
CYC LOTE LLA 33.5 100.5 40.2 63.7 50.3 53.6 57.0 2.7
CYMBEL LA 3.4 16.8 0.0 3.4 10.1 0.0 5.6 0.3

DIATOMA 0.0 3.4 0.0 0.0 0.0 0.0 0.6 <0.1

COMPHONEMA 6.7 3. 4 0.0 6.7 6.7 0.0 3.9 0.2

MERIDION 3.4 0. 0 0.0 0.0 3.4 0.0 1.1 0.1
NAVICULA 10.1 40.2 23.5 16.8 16.8 26.8 22.3 1.1
NITZSCHIA 20.1 26.8 46.9 10.1 13.4 26.8 24.0 1.1
ST EPH ANOD ISCUS 80.4 211.1 90.5 147.4 113.9 113.9 126.2 6.0
S YN EDRA 6.7 10.1 3.4 0.0 6.7 3.4 5.0 0.2

CYANOPHYTA
MIC ROCYSTIS 13.4 40.2 23.5 10.1 10.1 6.7 17.3 0.8

OSCILLATORIA 0.0 0.0 0.0 0.0 3.4 0.0 0.6 <0.1

TOTAL 1852.6 2231.1 2090.4 2278.0 2127.3 2000.0 2096.4

- _ . _ _ __. ._
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Table B-6

Density (units /mra ) of periphytic algae on two acrylic plates submerged for 12 months at Bell Bend on the Susquehanna
River, 15 June 1991. Replicates are indicated by collection number.

ACRYLIC PLATE 1 2

COLT.ECTION NO. AJG-81-0 4 3 AJG-81-044 AJG-81-04 5 AJG-81-04 6 AJG-81-047 AJG-81-04 8 MEAN % TOTAL

TAXON

CH LOROPHYTA
ACTIN AST RUM 6.7 0.0 3.4 0.0 0.0 6.7 2.8 0.1
ANKI ST RODE SMUS 70.4 58.0 87.1 13.4 30.2 20.1 46.5 1. 7
CHLAMYDWONAS 3.4 4.5 10.1 13.4 13.4 3.4 8.0 0.3
CHODATELLA 0.0 0.0 0.0 0.0 3.4 3.4 1.1 < 0.1
COE LAST PUM 0.0 0.0 6.7 0.0 0.0 0.0 1.1 < 0.1
DICTYOSPHAERIUM 10.1 4.5 26.8 3.4 0.0 0.0 7.4 0.3
FRANCEI A 6.7 13.4 0.0 13.4 3.4 10.1 7.8 0.3
R I RCHN2 RIE LLA 3.4 0. 0 0.0 3.4 3.4 6.7 2.8 0.1
MICRACTINIUM 3.4 0. 0 0.0 0.0 0.0 0.0 0.6 < 0.1
MOUCEOTIA 0.0 0.0 0.0 3.4 0.0 0.0 0.6 < 0.1
OCCYST!S 790.6 2288.0 693.5 2458.9 1912.9 1035.2 1529.8 54.6
PEDI ASTIM 3.4 0. G 0.0 0.0 0.0 3.4 1.1 < 0.1
SCENEDESMUS 348.4 227.5 432.2 120.6 100.5 80.4 218.3 7.8
..F r %57 RUM 3.4 0. 0 0.0 0.0 0.0 0.0 0.6 < 0.1
TETRAEDRON 20.1 0.0 3.4 0.0 3.4 6.7 5.6 0.2
TET R AST RUM 46.9 13.4 33.5 13.4 53.6 26.8 31.3 1.1
UNIDENTIFIED

CilLOROPHYTA 117.3 44.6 11J.6 50.3 83.8 40.2 74.4 2.7
BAC I LL ARIO PH YTA

ACHNANTHES 6.7 0.0 0.0 0.0 0.0 0.0 1.1 < 0.1
COCCONEIS 6.7 0.0 16.8 0.0 3.4 3.4 5.0 0.2'

CYCLOTELLA 304.9 240.8 445.6 117.3 103.9 100.5 218.8 7.8
CYMBE L LA 10.1 31.2 36.9 3.4 10.1 10.1 16.9 0.6
DIATOMA 3.4 0.0 0.0 0.0 0.0 0.0 0.6 < 0.1
FR AGI LARI A 0.0 0.0 10.1 0.0 0.0 26.8 6.1 0.2
GOMPHONEMA 13.4 13.4 36.9 6.7 6.7 3.4 13.4 0.5
GYROS 1GMA 3.4 0.0 0.0 0.0 0.0 0.0 0.6 < 0.1
MEIDSIRA 3.4 0. 0 13.4 6.7 0.0 0.0 3.9 0.1
MERIDION 0.0 4.5 0.0 3.4 0.0 0.0 1.3 < 0.1
NAVICULA 60.3 22.3 77.1 16.8 6.7 36.9 36.7 1.3
NITZSCHI A 60.3 40.1 67.0 23.5 30.2 6.7 38.0 1.4
STE PH ANOD ISCUS 710.2 548.6 1021.8 268.0 217.8 231.2 499.6 17.8
SUp!RELLA 0.0 0.0 3.4 0.0 0.0 0.0 0.6 <0I
SYNEDRA 3.4 0.0 0.0 0.0 0.0 3.4 1.1 < 0.1i

CYANOPHYTA
CHROOCOCCUS 0.0 0.0 3.4 0.0 0.0 0.0 0.6 < 0.1
MIC ROCYST IS 23.5 8.9 16.8 30.2 26.8 10.1 19.4 0.7

TOTAL 2643.2 3563.5 3155.7 3169.1 2613.0 1675.0 2803.1

I
|
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Table B-9

Density (units /mm ) of pe riphytic algae on two acrylic plates submerged for 12 months at SSES on the Susquehanna
Ri ve r , 14 August 1981. Replicates are indicated by collection number.

ACRYLIC PLATE 1 2

COLLECTION NO. AJ G-81-0 59 AJG-81- 06 0 AJG-81-0 61 AJG-81-062 AJG-81-06 3 AJG-81-064 MEAN l TOTAL

TAXON

CHLOROPHYTA
ACTIN AST RUM 0.0 0.0 0.0 1.9 0.0 0.0 0.3 <0.1
AN KIST RODE SMUS 38.9 16.7 18.5 14.8 22.3 24.1 22.5 2.5

'

CHLAMYDOMONAS 1.9 0.0 1.9 1.9 0.0 0.0 0.9 0.1

COE LAST PUM 16.7 7.4 11.1 14.8 4.5 3.7 9.7 1.1

COSMARIUM 0.0 0.0 0.0 0.0 4.5 1.9 1.1 0.1

CRUCICENIA 1.9 0.0 0.0 0.0 0.0 0.0 0.3 <0.1 i

DICTYOSPHAERIUM 42.6 37.0 20.4 40.7 35.7 40.7 36.2 3.9
FRANCEIA 1.9 0.0 0.0 0.0 0.0 1.9 0.6 0.1 !

KI RCHNE RI E LLA 5.6 11.1 5.6 13.0 17.8 14.8 11.3 1.2

OOCYSTis 109.2 79.6 105.5 109.2 3251 .3 61.1 619.3 67.4
PEDI ASTRUM 0.0 1.9 0.0 3.7 8.9 1.9 2.7 0.3
SCENEDESMUS 98 .1 75.9 77.7 44.4 49.1 55.5 66.8 7. 3
TETRAEDRON 3.7 1.9 1.9 1.9 0.0 0.0 1.5 0.2
TET R AST RUM 1.9 1.9 0.0 1.9 4.5 0.0 1.7 0.2

UNIDENTIFIED
CH LOROPH YTA 37.0 29.6 35.2 48.1 40.1 31.5 36.9 4.0

BACI LLA RIOPH YTA
ACHNANTHES 0.0 1. 9 0.0 0.0 0.0 0.0 0.3 < 0.1
COCCONEIS 1.9 a.9 0.0 1.9 0.0 0.0 0.9 0.1
C YCLOTELLA 50.0 38. 9 62.9 24.1 31.2 37.0 40.7 4.4

DIATOMA 0.0 0.0 0.0 1.9 0.0 0.0 0.3 <0.1

GOMPHONEMA 0.0 0.0 3. 7 0.0 0.0 0.0 0.6 0.1

ME LOSI RA 7.4 0. 0 0. J 0.0 0.0 0.0 1.2 0.1

NAVICULA 3.7 7.4 5.6 1.9 0.0 5.6 4.0 0.4
NITZSCHIA 5.6 5.6 1.9 1.9 0.0 7.4 3.7 0.4

STE PH ANODISCU S 31.5 24.1 40.7 18.5 22.3 24.1 26.8 2.9

SYNEDRA 0.0 0.0 1.9 0.0 0.0 0.0 0.3 < 0.1
CYANOPHYTA
CHROOCOCCUS 0.0 0. 0 0.0 0.0 0.0 1.9 0.3 <0.1

COELOSPHAERIUM 0.0 0.0 1. 9 1.9 4.5 1.9 1.7 0.2
MERISMOPEDIA 9.3 1.9 0.0 3.7 4.5 5.6 4.1 0.5

MICROCYSTIS 20.4 14.8 13.0 22.2 49.1 7.4 21.1 2.3

EUGLENOPHYTA
T RACH EIDMON AS 1.9 0.0 0.0 0.0 0.0 0.0 0.3 <0.1

PYRRHOPHYTA
PERIDINIUM 0.0 0.0 0.0 0.0 0.0 1.9 0.3 <J.1

TOTAL 490.3 358.9 408.9 373.7 3550.2 329.3 918.5
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Table B-10

Density (units /mm ) of periphytic algae on two acrylic plates submerged for 12 months at Bell Bend on the Susquehanna
Piver. 14 August 1981. Replicates are indicated by cotA._, ion number.

ACRTLIC PLATE 1 2

COLLELTION NO. MG-81-051 MG-81-052 AJG-81-05 3 MG-81-054 AJG-81-05 5 MG-81-056 MEAN t TOTAL

TAXON

CHIDROPHYTA
ACTIN AST RUM 0.0 0.0 4.5 0.0 0.0 0.0 0.7 <0.1
ANNIStroDESMUS 209.2 114 . 1 44.6 57.1 40.1 13.4 79.8 1. 9
CHLAMYDOMONAS 0.0 0.0 0.0 12.7 0.0 0.0 2.1 *0.1
CHODATELLA 0.0 0.0 4.5 0.0 0.0 4.5 1.5 0.1
COE LAST RUM 374.1 126.8 26.8 69.7 40.1 26.8 110.7 2.6
CRUCIGENIA 0.0 0.0 0.0 25.4 4.5 4.5 5.7 0.1
DICTYOSPHAERIUM 3 74 . 1 183.9 249.8 145.8 93.7 53.5 183.4 4.3
NIRCHNERIELLA 38.0 69.7 13.4 38.0 31.2 13.4 34.0 0.8
GDCYSTIS 1940.0 1274.3 1601.1 2555.0 1534.2 2916.8 1970.3 46.1
PEDI ASTRUM 44.4 82.4 8.9 44.4 17.8 26.8 37.5 0.9
SCENEDESMUS 982.7 843.2 428.2 418.4 370.2 169.5 535.4 12.5-
STAURASTRUM 0.0 0.0 8.9 6.3 0.0 0.0 2.5 0.1
TE TRA ED RON 6.3 6.3 4.5 0.0 0.0 4.5 3.6 0.1
TETR AST RUM 6.3 0.0 8.9 6.3 4.5 4.5 5.1 0.1
UNIDENTIFIED

CHLOROPHYTA 215.6 190.2 71.4 159.5 129.3 49.1 135.7 3.2
BACI LL Alt!OPHYTA
AMPHORA 0.0 0.0 0.0 0.0 0.0 4.5 0.7 <0.1
COCCONE!$ 0.0 25.4 13.4 6.3 22.3 4.5 12.0 0.3
CYCLOTELLA 887.6 1071.5 602.1 58 9 .6 446.0 196.2 632.2 14.8
CYM BE LLA 12.7 6.3 0.0 12.7 8.9 0.0 6.8 0.2
FRAGI LARI A 0.0 0.0 0.0 0.0 0.0 4.5 0.7 < 0.1
COMPHONEMA 12.7 12.7 0.0 0.0 0.0 0.0 4.2 0.1
MEIOSI RA 25.4 0.0 44.6 0.0 13.4 13.4 16.1 0.4
NAVICULA 38.0 63.4 44.6 31.7 31.2 0.0 34.8 0.8
NIT 2SCHIA 6.3 J 1. 7 22.3 31.7 17.8 4.5 19.1 0.4
PINNULARIA 0.0 6.3 0.0 0.0 0.0 0.0 1.1 <0.1
RHOICOSPHENI A 0.0 0.0 0.0 6.3 0.0 0.0 1.1 <0.1
STEPHANODISCUS 551.6 646.7 365.7 367.7 263.1 120.4 38 5.9 9.0SURIRELLA 0.0 0.0 4.5 0.0 0.0 0.0 0.7 <0.1
SYNEDRA 0.0 6.3 0.0 6.3 0.0 0.0 2.1 < 0.1

CYANOPHYTA
CHROOCOCCUS 0.0 0.0 0.0 19.0 0.0 0.0 1.2 0.1
COE LOS PH AER10M 6.3 0.0 0.0 0.0 0.0 0.0 1.1 < 0.1NERISMOPEDIA 19.0 31.7 8.9 0.0 4.5 0.0 10.7 0.2MICROCYSTIS 44.4 76.1 13.4 38.0 13.4 8.9 32.4 0.8

PY R PH OPI'Y TA
GLENODINIUM 6.3 0.0 0.0 0.0 0.0 0.0 1.1 <0.1PE RID IN I UM 0.0 0.0 4.5 0.0 0.0 0.0 0.7 < 0.1

TOTAL 5801.1 4869.1 3599.2 4647.2 3086.3 3643.8 4274.2
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Table B-Il

Density (units /mm ) of periphytic algae on two acrylic plates submerged for 12 mcnths at SSES on the Susquehanna
River, 15 Octobe r ' 9 81. Replicates are indicated by collection number.

ACRYLIC PLATE 1 2

COLLECTION NO. AJG-81-06 7 f; J-81-068 MG-81-0 69 AJG-81-07 0 AJG-81-0 71 AJG-81-07 2 MEAN 4 TOTAL

TAXON

CH LOROPH YT A
AN KIST RO DESMUS 6.3 6.3 12.7 0.0 12.7 6.3 7.4 0.2

CLOCTPR!tM 0.0 0.0 6.3 0.0 6.3 0.0 2.1 0.1
COSMARIUM 6.3 0.0 0.0 0.0 0.0 0.0 1.1 < 0.1
DICTYOSPHAERIUM 0.0 6.3 0.0 0.0 0.0 0.0 1.1 < 0.1
KIRCHNERIELLA 6.3 0.0 0.0 0.0 6.3 0.0 2.1 0.1
OOCYSTIS 323.3 3601.1 3930.8 3493.3 2986.1 2643.8 2829.7 70.3

SCENEDESMUS 63.4 12.7 12.7 31.7 44.4 12.7 29.6 0.7 '

TE7RASTRUM 6.3 0.0 0.0 0.0 0.0 0.0 1.1 < 0.1 |

UNID ENTI FI ED
CH LOROPHYTA 6.3 6.3 6.3 6.3 0.0 0.0 4.2 0.1

BACI LLARIO PH YTA
AMPHORA 0.0 0.0 0.0 0.0 0.0 6.3 1.1 < 0.1

COCCONEIS 6.3 12.7 0.0 0.0 0.0 12.7 5.3 0.1
CYCLOTE L LA 133.1 38.0 19.0 25.4 38.0 31.7 47.6 1.2
C YM BEL LA 6.3 38 .0 6.3 0.0 6.3 0.0 9.5 0.2

DI ATOM A 6.3 6.3 0.0 6.3 0.0 6.3 4.2 0.1

EUNJTIA 6.3 0.0 0.0 0.0 0.0 0.0 1.1 < 0.1
FRUSTULIA 6.3 0.0 0.0 0.0 0.0 0.0 1.1 < 0.1
GOM PHON EM A 0.0 0.0 0.0 12.7 6.3 0.0 3.2 0.1

ME LOSI P A 1 58 .5 0.0 133.1 228.2 145.8 88.8 125.7 3.1
NAVICULA 957.3 779.8 412.1 1046.1 773.5 583.3 758 .7 18.8

NITZSCHIA 158.5 145.8 152.2 209.2 1 71.2 126.8 160.6 4.0

RHOICOSPHENIA 6.3 0.0 0.0 0.0 0.0 0.0 1.1 < 0.1

SYNEDRA 38.0 38.0 50.7 12.7 6.3 6.3 25.4 0.6

CYAPOPHYTA
OSCILLATORIA 0.0 0.0 0.0 6.3 6.3 0.0 2.1 0.1

RHODCPHYTA
PHODOCHORTON 0.0 0.0 0.0 0.0 0.0 6.3 1.1 < 0.1

TOTAL 1902.0 4691.6 4742.3 5078.3 4209.8 3531.4 4025.7

Table B-12

Density (units /mm ) of periphytic algae on two acrylic plates submerged for 12 months at Bell Bend on the Susquehanna
River, 15 October 1981. Replicates are indicated by collection number.

ACRYLIC PLATE 1 2

COLLECTION NO. AJG-81-07 5 AJG-81-076 AJG-81-07 7 AJG-81-078 AJG-81-079 AJG-81-080 MEAN % TOTAL

TAXON

CHLOROPHYTA
AN KI ST RODESMU S 0.0 12.7 6.3 0.0 25.4 0.0 7.4 0.2

DICTYOS PH AE RIUM 6.3 0.0 0.0 0.0 0.0 0.0 1.1 < 0.1

RI RCHN E RIE LLA 0.0 0.0 0.0 0.0 12.7 0.0 2.1 < 0.1

OOCYSTIS 3512.4 3100.3 4444.3 3112.9 3696.2 3341.2 3534.5 80.8
PEDI AST FUM 0.0 0.0 0.0 0.0 0.0 6.3 1.1 < 0.1

SCENEDESMUS 19.0 38.0 19.0 25.4 31.7 50.7 30 .6 0.7

UNIDENTIFIED
CH LO ROPH YTA 0.0 25.4 0.0 6.3 19.0 31.7 13.7 0.3

BACILLARIOPHYTA
AMPHORA 0.0 0.0 0.0 0.0 6.3 0.0 1.1 < 0.1

COCCONEIS 12.7 19.0 12.7 12.7 0.0 25.4 13.7 0.3

CYCLOTE LLA 101.4 253.6 19.0 82.4 114.1 139.5 118.3 2.7

CYM ATOP LEUPA 0.0 6.3 0.0 0.0 0.0 0.0 1.1 < 0.1

CYMDELLA 12.7 19.0 12.7 6.3 0.0 6.3 9.5 0.2

DIATOMA 50.7 44.4 31.7 6.3 25.4 19.0 29.6 0.7

GOM PHONEM A 0.0 31.7 6.3 0.0 0.0 6.3 7.4 0.2

CY ROS IGM A 0.0 0.0 6.3 0.0 0.0 6.3 2.1 < 0.1

NELOSIRA 76 .1 82.4 63.4 76.1 69.7 196.5 94.0 2.1

MERIDION 0.0 0.0 88.8 0.0 0.0 0.0 14.8 0.3

N AVICU LA 267.7 500.9 190.2 393.1 367.7 310.7 355.0 8.1

NITZSCHIA 114.1 228.2 88.8 120.5 139.5 114.1 134.2 3.1

PINNULARIA 0.0 6.3 0.0 0.0 0.0 0.0 1.1 < 0.1

SYNEDRA 0.0 12.7 0.0 0.0 0.0 0.0 2.1 < 0.1

CYANOPHYTA
CHROOCOCCUS 0.0 0.0 0.0 0.0 6.3 0.0 1.1 < 0.1

TOTAL 4273.2 4380.9 4989.6 3842.0 4514.1 4254.1 4375.4
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Table B-13

Density (units /mm ) of periphytic algae on acrylle plates 1 and 2 submerged for 12 and 8 months, respectively,
at SSES on the Susquehanna River, 14 December 1981. Replicates are indicated by collection number.

QCRYLIC PLATE 1 2

COLLECl!ON NO. AJG-81-094 MG-81-095 AJG-81-0 96 AJG-81-097 AJG-81-0 98 AJG-81-0 99 MEAN % TOTAL

TAXON

CHLOFOPHYTA
ANN I ST PODE SHJ S 0.0 0.0 2.2 6.7 0.0 0.0 1.5 0.1
CLOST E RI tSt 0.0 1.9 0.0 0.0 0.0 0.0 0.3 < 0.1
COSMA RIUM 0.0 0.0 0.0 0.0 3.4 2.8 1.0 < 0.1
KIRCHNER1ELLA 3.4 1. 9 2.2 3.4 0.0 0.0 1.8 0.1
CDCYSTIS 1266.3 568.4 481.6 1497.5 1011.7 949.2 962.4 43.6
PEDI AST RUM 3.4 1. 9 0.0 0.0 0.0 0.0 0.9 < 0.1
SCENECESMUS 3.4 3.9 12.9 3.4 6.7 8.4 6.4 0.3
Ui4 IDENTIFIED

CHLOHOPHYTA 16.8 29.1 10.8 16.3 16.o 16.6 17.8 0.8
BACILLAPIOPHYTA

ACHNANTHES 0.0 1.9 0.0 0.0 0.0 0.0 0.3 < 0.1
AMPHORA 0.0 1.9 0.0 0.0 0.0 16.8 3.1 0.1
COCCONE!S 6.7 3. 9 4.3 3.4 0.0 5.6 4.0 0.2
CYCLOTE LLA 6.7 9.7 8.6 6.7 6.7 14.0 8.7 0.4
C YM BE LLA 20.1 23.3 23.7 10.1 16.8 5.6 16.6 0.8
DIATOMA 16.8 3.9 4.3 0.0 0.0 0.0 4.2 0.2
EUN0TI A 0.0 1. 9 0.0 0.0 0.0 0.0 0.3 < 0.1
FFAGIIAPI A 3.4 27.2 40.9 3.4 50.3 0.0 20.8 0.9
FRUSTULI A 0.0 0.0 19.4 0.0 0.0 0.0 3.2 0.1
GOM PHONEM A 10.1 23.3 21.5 20.1 26.8 8.4 18.4 0.8
CY POS IGM A 0.0 1. 9 0.0 0.0 0.0 0.0 0.3 < 0.1
ME LOS I PA 23.5 31.0 19.4 6.7 33.5 11.2 20.9 0.9
MEPIDION 0.0 0.0 4.3 0.0 0.0 0.0 0.7 < 0.1
NAVICULA 358.5 382.2 468.7 351.8 552 .8 288.4 400.4 18.2
NITISCHIA 649.9 655.7 726.7 6 53.3 70 0. 2 529.2 652.5 29.6
PINNULAPIA 0.0 1.9 0.0 0.0 0.0 0.0 0.3 < 0.1
PHOICOSPHENIA 0.0 0.0 2.2 0.0 0.0 0.0 0.4 < 0.1
SU p! FE LLA 0.0 0.0 0.0 3.4 6.7 0.0 1.7 0.1
SYNEDPA 23.5 87.3 103.2 30.3 43.6 30.8 56.4 2.6

EUCLENOPHYTA
TR ACH E LOMON AS 0.0 0.0 2.2 0.0 0.0 0.0 0.4 <0.1

TOTAL ?412.0 1864.3 1958.7 2.636.5 2475.7 1887.2 2205.6
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Table B-14

Density (units /mm ) of periphytte algae on two acrylic plates submerged for 12 months at Bell Bend on the Susquehanna
River, 14 December 1981. Replicates dre inui *ated by collection number.

ACRYLIC PLATE 1 2

COLLECrlON NO. AJG-81-086 AJC-81-08 7 AJC-81-088 AJG-81-089 AJG-81-090 AJG-81-091 MEAN t TOTAL

TAXON

CHLOROPHYTA
A NKI ST PODESPU S 2.8 4.3 0.0 0.0 0.0 0.0 1.2 < 0.1
CHLAM YDOMON AS 0.0 0.0 0.0 0.0 0.0 3.4 0.6 < 0.1
CLOSTERIUM 0.0 0.0 0.0 6.7 0.0 0.0 1.1 < 0.1
CRUCICENIA 0.0 0.0 0.0 0.0 0.0 3.4 0.6 < 0.1
RI RCH N E RI E LLA 0.0 0.0 0.0 0.0 3.4 0.0 0.6 < 0.1
OCCYSTIS 1318.8 2459.6 1646.4 1762.1 2174.2 1269.7 1771.8 66.2
DCENEDESMUS 16.8 25.8 11.2 10.1 3.4 16.8 14.0 0.5
UNIDENTIFIED i

CHLOROPHYTA 25.2 30.1 53.2 30.2 20.1 46.9 34.3 1.3
BACILLARIOPHYTA

QCHNaNTHES 0.0 0.0 0.0 6.7 3.4 0.0 1.7 0.1
AMPHORA 2.8 0.0 8.4 0.0 0.0 0.0 1.9 0.1
RSTERIONELLA 0.0 4.3 0.0 0.0 0.0 3.4 1.3 <0.1
COCCONEIS 11.2 17.2 5.6 3.4 3.4 13.4 9.0 0.3
CYCLOTE LLA 19.6 38.7 14.0 13.4 10.1 13.4 18.2 0.7
CP4BELLA 28.0 8.6 19.6 16.8 6.7 43.6 20.5 0.8
DIATOMA 36.4 68.8 25.2 6.7 13.4 43.6 32.3 1.2
FPACI LARI A 30 . 8 0.0 11.2 36.9 16.8 13.4 18.2 0.7
FRUTTULIA 0.0 4.3 0.0 0.0 0.0 0.0 0.7 <0.1
GOM PHON EM A 56.0 21.5 42.0 26.8 26.8 40.2 35.6 1.3
GYPOSIGMA 0.0 4.3 0.0 0.0 0.0 0.0 0.7 <0.1
MELOSIPA 33.6 21.5 22.4 26.8 30.2 20.1 25.8 1.0
ME R IDION 11.2 0.0 5.6 16.8 0.0 0.0 5.6 0.2
NAVICULA 207.2 227.9 184.8 237.9 164.2 355.1 229.5 8.6
NITZSCHIA 403.2 391.3 378.0 442.2 36 1.8 593.0 428.2 16.0
RHOICOSPHENIA 0.0 8.6 0.0 3.4 0.0 3.4 2.6 0.1
SYNEDRA 25.2 30.1 8.4 6.7 6.7 33.5 18.4 0.7

CYANOPHYTA
OSCILLATORIA 2.8 0.0 0.0 0.0 0.0 0.0 0.5 <0.1

EUCLENOPHYTA
T R ACH E LOMON A S 2.0 0.0 0.0 0.0 0.0 0.0 0.5 <0.1

CRYPTOPHYTA
'

CRYPTOMONAS 2.8 0.0 0.0 0.0 0.0 0.0 0.5 <0.1

TOTAL 2237.2 3366.9 2436.0 26 53.2 2844.2 2515.9 2675.5
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Table B-15<

1
'

Species of periphytic algae composing at least 5% of the total units counted in samples at SSES and
Bell Bend on the Susquehanna River, 1981. Numbers following diatoms indicate the species affinity
for pit as rated by Lowe (1974): 1 = alkaliphilous, 2 = acidophilous, 3 = indifferent to pH, and
4 * unknown.

Species pli Affinity SSES Bell Bend

CllLOROPifYTA

Ankistrodea":ua faicatua Aug
Chiangdomonac sp. Feb
Coelastra n aphacticun Auga
Dictyosphacriun pulchellun Aug Aug

,

Coc;tatis parva Jun, Aug, Oct, Dec Jun, Aug, Oct, Dec
Scenadacmua quadricauda Aug Feb, Jun, Aug

BACILLARIOPIIYTA
Achnanthca lanceolata (1) Feb
Asterioneila fomosa (1) Feb
Cocconcia pediculus (1) Feb Feb
Cyclotella mneghiniana (1) Feb, Aug Aug
C. pseudoctelligera (1,3) Jun
Q,rsella minutaa (1,3) Feb Feb
Diatorvi tenue (4) Feb
D. vulgare (1) Feb
Fn2gilada sp. Feb
Neloainz grunulata (1) Feb
M. vadana (1) Oct Feb
Meridion circulare (1) Feb
Navicula sp. Feb
N. OPdPtoce;:hala (1) Feb
N. cryptocephala var. veneta (1) Dec Dec
Y. salinanc7 var. intemedia (4) Oct, Dec Feb, Oct, Dec
Navicula t& punctata (1) Feb,

Nit::cchia sp. Feb
N. acicmlaria (1) Apr
N. dissipata (1) Feb, Apr, Oct, Dec Feb, Apr, Dec<

N. palca (1,3) Dec Dec
Sterlunodiscus invisitatus (4) Apr. Jun, Aug Apr, Jun, Aug
Synediu ulna (1) Feb

CYANOPIIYTA
Schi::othriz caleicola Feb

" Referred to as Cy":bclla ventricaca on page 76 in Gale and Gurzynski (1976); reclassified as
Oj":bclla minuta by Patrick and Reimer (1975).

t
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Table B-16

2Density (units / mm ) of periphytic algae that averaged at least 1% of the total for one or more years at SSES
and Bell Bend on the Susquehanna River, 1977-81.

SSES Bell Bend
Taaon 1977 1978 1979 1980 1981 1977 1978 1979 1980 1981

OlLOROPHYTA
Actinas t rum 15.7 1.1 1.3 2.0 0.3 29.8 1.3 1.3 9.2 0.6
Anhistrodesmus 20.0 21.8 16.8 42.1 8.6 73.1 27.5 19.1 90.5 22.7
02ranterias 30.8 0.0 0.0 0.1 0.0 37.7 0.1 0.1 0.9 0.0 |

Chlamydomonas 18.9 44.1 5.8 2.5 1. 7 14.3 17.5 8.1 6.1 1.8 (
Coelastrum 3.0 0.5 4.1 9.4 2.0 10.3 2.6 3.6 52.1 18.8 |

Dic tyosphae rium 10.4 2.4 16.6 9.5 7.2 13.4 3.7 47.7 67.4 32.0 |
Kirchne riella 5.2 4.2 45.5 11.0 2.6 14.4 2.5 116.2 96.2 6.6 |
Oocystis 0.6 0.1 0.1 0.6 1003.8 3.2 0.5 0.0 0.6 1467.7 '

Pediastrum 2.5 2.2 4.3 4.9 0.8 10.6 4.2 12.1 17.3 6.6
Scenedesmus 62.9 44.2 135.4 198.3 31.6 299.4 66.3 284.7 781.1 133.6
Unidentified 23.3 17.6 50.3 51.5 21.3 52.5 16.4 52.1 169.7 44.0

BACILLARIOPlWTA
Cocconeis 0.7 11.8 2.9 5.6 2.0 8.3 14.1 4.3 28.9 7.1
Cyclotella 52.4 91.5 275.4 239.7 26.8 363.3 212.4 344.9 1040.1 177.9
Cymbella 1.3 22.0 4.9 31.8 6.9 23.0 13.8 7.3 36.2 17.1
Diatoma <0.1 24.2 3.1 9.5 3.4 1.5 14.0 6.6 29.8 15.3
Fragilaria 0.7 38.2 1.2 11.5 4.2 10.2 6.0 0.4 21.9 8.6
Comphone ma 2.1 11.5 4.8 25.6 6.8 13.8 16.2 3.3 53.6 26.1
Melostra 4.0 74.9 22.5 26.4 25.4 17.1 79.6 30.2 95.2 24.0
Navicula 16.6 369.9 83.3 161.2 205.2 132.2 199.5 41.8 206.1 120.7
Nitzschia 17.2 275.0 130.5 439.8 156.0 93.5 212.3 87.1 373.6 139.1
Stephanodiscus 49.0 110.1 44.9 143.4 56.9 177.3 247.2 66.6 611.7 585.5
Surirella 0.1 0.3 0.4 6.1 0.3 1.6 0.8 0.7 42.8 0.4
Synedra 4.8 37.1 6.2 14.8 15.4 40.5 24.9 7.4 21.4 7.0
Thalassiostra 10.6 0.0 10.4 0.0 0.0 47.9 0.0 15.1 0.0 0.0

CYANOPHYTA
Oscillatoria 0.2 4.7 0.2 0.9 0.4 1.3 12.8 0.4 4.2 0.1
Schizothrix 31.7 9.2 15.1 4.0 0.1 122.8 13.6 33.6 5.0 0.0

1
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Table B-17

Relative abundance (Z total) of periphytic algae that averaged at least 1% of the total for one or more years
at SSES and Bell Bend on the Susquehanna River, 1977-81.

SSES Bell Bend
Taxon 1977 1978 1979 1980 1981 1977 1978 1979 1980 1981

CllLOROPIIYTA
Actinastrum 3.6 0.1 0.1 0.1 < 0.1 1.8 0.1 0.1 0.2 <0.1
Ankistrodesmus 4. 6 1.8 1.9 2.8 0.5 4.4 2.2 1.5 2.3 0.8
Ceresterias 7.1 0.0 0.0 <0.1 0.0 2.2 <0.1 <0.1 <0.1 0.0
Qilamydomonas 4.4 3.6 0.6 0.2 0.1 0.9 1.4 0.6 0.2 0.1
Coelastrum 0.7 <0.1 0.5 0.6 0.1 0.6 0.2 0.3 1. 3 0.6
Dictyosphaerium 2.4 0.2 1.8 0.6 0.4 0.8 0.3 3.8 1.7 1.1
Kirchneriella 1.2 0.3 5.0 2.0 0.2 0.9 0.2 9.3 2.4 0.2
Oocystis 0.1 <0.1 <0.1 <0.1 62.5 0.2 <0.1 0.0 <0.1 50.6
Pediast rum 0.6 0.2 0.5 0.3 <0.1 0.6 0.3 1.0 0.4 0.2
Scenedesmus 14.5 3.6 15.0 13.1 2.0 17.9 5.4 22.9 19.8 4.6
Unidentified 5.4 1.4 5.6 3.4 1.3 3.1 1.3 4.2 4.3 1.5

BACILLARIOPHYTA
Cocconeis 0.2 1.0 0.3 0.4 0.1 0.5 1.1 0.3 0.7 0.2
Cyclotella 12.1 7.4 30.4 15.9 1.7 21.7 17.2 27.7 26.4 6.1,

Cymbella 0.3 1.8 0.5 2.1 0.4 1.4 1.1 0.6 0.9 0.6
Diatoma <0.1 2.0 0.3 0.6 0.2 0.1 1.1 0.5 0.8 0.5
Fragilaria 0.2 3.1 0.1 0.8 0.3 0.6 0.5 <0.1 0.6 0.3
Comphonema 0.5 1.1 0.5 1.7 0.4 0.8 1.3 0.3 1.4 0.9
Melostra 0.9 6.1 2.5 2.3 1.6 1.0 6.4 2.4 2.4 0.8
Navicula 3.8 29.9 9.2 10.7 12.8 7.9 16.2 3.4 5.2 4.2
Nitzschia 4.0 22.3 14.4 29.1 9.7 5.6 17.2 7.0 9.5 4.8
Stephanodiscus 11.3 8.9 5.0 9.5 3.5 10.6 20.0 5.4 15.5 20.2
Surirella <0.1 <0.1 <0.1 0.4 <0.1 0.1 0.1 0.1 1.1 <0.1
Syned ra 1.1 3.0 0.7 1.0 1.0 2.4 2.0 0.6 0.5 0.2
Thalassiosira 2.4 0.0 1.1 0.0 0.0 2.9 0.0 1.2 0.0 0.0

CYANOPHYTA
Oscillatoria <0.1 0.4 <0.1 0.1 <0.1 0.1 1.0 <0.1 0.1 <0.1
Schizothrix 7.3 0.7 1.7 0.3 <0.1 7.3 1.1 2.7 0.1 0.0

-

,
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Table B-18

Density (units /mi) of phytoplankton in bimonthly samples (indicated by date and collection number) at SSES on the
Susquehanna River, 1981.

6 MA R 15 APR 15 JUN 14 AUG 15 OCT 14 DEC
?A EON AJG-81-009 AJG-81-017 AJG-81-033 AJG-81-057 AJG-81-065 AJG-81-092 MEAN % TOTAL

CHLOPOPHYTA
DCTIN A STRU M 0 0 333 0 0 0 55.6 0.2

AN31 ST RODESMUS 2 0 3000 2267 58 0 887.8 3.4
CERASTERIAS 0 0 0 67 0 0 11.1 < 0.1
CHLAMYDOMONAS 2 150 4917 133 6 0 867.8 3.3
CHODATELLA 0 0 1083 0 0 0 180.6 0.7
CO E LAST RUM 0 0 417 2467 0 0 480.6 1.8
COSMARIUM 0 0 0 0 3 0 0.5 <0.1
CRUCIGEN I A 0 0 500 133 0 0 105.6 0.4

DICTYOS PH AERI UM 0 0 1167 7000 3 0 1361.6 5.2

FPANCE! A 0 0 0 133 0 0 22.2 0.1
K!PCHNERIELLA 0 0 1417 4533 0 0 991.7 3.8 |

MICPACTINIUM 0 0 83 67 3 0 25.5 0.1 1

OOCYST!S 0 0 417 267 78 0 126.9 0.5

P EDI AST RU M 0 0 0 533 0 0 88.9 0.3

SCENE 0 E SMUS 5 0 13000 8000 142 0 3524.4 13.4
SELENASTRUM 0 0 83 67 0 0 25.0 0.1

STAURASTRUM 0 0 0 67 0 0 11.1 <0.1

TETPAEDPON 2 0 917 333 0 0 208.6 0.8

TETR AST RUM 0 0 1833 467 0 0 383.3 1.5

UNIDENTIFIED
CKLOROPH YT A 6 0 9917 6000 28 5 2659.2 10.1

P.ACI L LA RIOFH YT A
ACHN ANTHES 5 0 0 67 0 0 11.9 <0.1

AMPHOPA 0 0 0 0 0 1 0.1 <0.1

ASTER!ONELLA 0 250 0 0 6 1 42.8 0.2
COCCO N E! S 3 0 0 0 47 1 8.6 <0.1

CYCLOTELLA 114 700 7333 8733 197 1 2846.5 10.8
CYMB E LLA 6 550 0 0 11 4 95.2 0.4

DIATOMA 5 100 0 0 36 2 23.8 0.1

EPITHEMIA 2 0 0 0 0 0 0.3 <0.1

FRAGILAP!A 60 100 0 0 6 0 27.6 0.1
GOMPHONEMA 6 0 0 67 19 17 18.3 0.1
MELOS!PA 5 750 0 0 319 0 179.0 0.7

MERIDf0N 11 100 0 0 3 1 19.1 0.1
NAVICULA 20 150 250 67 242 23 125.3 0.5

N!TZSCHIA 34 3600 250 200 133 55 715.3 2.7
PINNULAP! A 0 0 0 0 0 1 0.1 <0.1

PHO!OOSPHENIA 2 50 0 0 0 0 8.6 <0.1
SRELETONEMA 0 0 0 26 7 0 0 44.4 0.2

STEP Hf. MODI SCUS 31 34950 17250 2267 122 1 9103.3 34.5

SYNEDRA 3 0 0 0 8 1 2.1 <0.1

THALASSIOSIPA 0 0 0 0 478 0 79.6 0.3

CYANOPHYTA
CHROOCOCCU S 0 0 0 200 3 0 33.8 0.1
CO ELOS PH AE RIU M 1 0 0 67 0 0 11.1 <0.1
MERISMOPEDIA 0 0 0 800 0 0 133.3 0.5

MIC FOC YST! S 0 0 4250 600 0 0 808.3 3.1
OSCIL LAYERI A 0 0 0 67 0 0 11.1 <0.1

SCHIZOTHR!x 2 0 0 0 0 0 0.3 <0.1

C HP YSOPH YT A
SYNURA 0 0 0 0 3 0 0.5 <0.1

PYERHOPHYTA
t

[ GLENODINIUM 0 0 0 67 0 0 11.1 <0.1

TOTAL 321 41450 68416 46000 1972 115 26379.2
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Table B-19

Density (units /ml) of phytoplankton in bimonthly samples (indicated by date and collection number) at Bell Bend on the
Susquehanna River, 1981.

6 MAR 16 APR 15 JUN 14 AUG 15 OCT 14 DEC
TAXON AJG-81-001 AJ G-81-02 5 AJG-81-041 AJG-81-049 AJ G-81-07 3 AJG-81108 4 MEAN t TOTAL

CHLOROPHYTA
ACTINDSTRUM 0 0 167 67 0 0 38.9 0.2
ANKI ST ROD ESMUS 6 50 1917 1800 75 1 641.4 2.6
CE RASTERI AS 0 0 0 67 0 0 11.1 < 0.1
CHLAMYDCMONAS 0 100 3250 133 6 0 581.5 2. 3
CHODATELLA 0 0 833 0 0 0 138.9 0.6
CLOSTERIOPSIS 2 0 0 0 0 0 0.3 < 0.1
CLOSTERIUM 2 0 0 0 0 0 0.3 < 0.1
COEL AST RU M 0 0 500 3133 3 0 606.0 2. 4
COSMA RI UM 0 0 0 67 0 0 11.1 < 0.1
CRUCIGENIA 0 0 250 67 3 0 53.2 0.2
DICTYOSPHAERIUM 0 0 917 7267 0 0 1363.9 5.5
EL A KQYOTHRI X 0 0 0 133 0 0 22.2 0.1
FRANCEI A 0 0 0 200 0 0 33.3 0.1
KIRCHNERIELIA 0 0 500 3067 6 0 595.4 2.4
MICRACTINIUM 0 0 0 0 3 0 0.5 < 0.1
OCCYSTIS 0 0 333 600 114 0 174.5 0.7
PEDIASTRUM 0 0 83 333 0 0 69.4 0.3
SCENED E SMUS 3 50 10417 6200 164 0 2805.6 11.2*

SCHROEDERIA 0 0 0 0 0 1 0.1 < 0.1
SELENaST RUM 0 0 16 7 67 0 0 38.9 0.2
TETPAEDRON O O 417 200 3 0 103.2 0.4
TETRAST RU M 0 0 1333 200 3 0 256.0 1.0
UNIDENTIFIED

CHLOROPHYYA 3 100 7000 4867 33 1 2000.6 8.0
BACILLARIOPHYTA

ACHNANTHES 3 0 0 0 3 0 1.0 < 0.1
AMPHORA 6 0 0 0 3 1 1.6 < 0.1
ASTERIONELLA 14 0 0 0 0 1 2.5 < 0.1
COCOONEIS 2 0 0 0 11 1 2.3 < 0.1
CYCLOTE LLA 168 650 7917 11133 194 0 3343.7 13.4
CYMB E LLA 3 550 83 0 11 1 108. 1 0.4
DIATOMA 22 50 0 0 42 3 19.4 0.1
EPITHEMIA 2 0 0 0 0 0 0.3 < 0.1
FRAGILARI A 2 0 0 0 8 0 1.6 < 0.1
COMPHONEIS 0 0 93 0 0 0 13.9 0.1
COM PHONE MA 14 100 0 0 14 11 23.1 0.1
MELOS!RA 29 450 0 0 542 2 170.5 0.7
MERIDION 8 0 0 0 0 0 1.3 < 0.1
NAVICULA 32 100 250 133 183 12 118.5 0.5NITISCHIA 42 4900 333 467 119 50 985.2 3.9
RHOICOSPHENIA 2 0 0 0 0 0 0.3 < 0.1
STEP H ANO DISCUS 43 33200 20000 2933 10 8 0 9380.8 37.5
SY NED RA 8 250 333 67 17 0 112.4 0.4
THALASSIOSIRA 0 0 0 0 461 0 76.9 0.3

CYANOPH YT A
APHANOTHECE O O O O 3 0 0.5 0.1<

CHROOCOCCUS 0 0 0 0 6 0 0.9 < 0.1
MERISMOPEDIA 0 0 83 733 0 0 136.1 0.5
MICROCYSTIS 0 0 4917 933 3 0 975.5 3.9

CHRYSOPHYTA
D INODY RON 5 0 0 0 0 1 0.9 < 0.1
SYNURA 0 0 0 0 3 0 0.5 < 0.1

EUGLENOPH YTA
EU GL EN A 2 0 0 0 0 0 0.3 ( 0.1

TOTAL 4 18 40550 62083 44867 2142 85 25024.1

i
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Table B-20

Species of phytoplankton composing at least 5% of the total units counted in samples at SSES and Bell Bend
on the Susquehanna River,1981. Numbers following diatoms indicate the species affinity for pH as rated
by Lowe (1974): 1 = alkaliphilous, 2 = acidophilous, 3 = indifferent to pH, and 4 = unknown.

1

i
Species pH Affinity SSES Bell Bend

|
'

CHIAROPHYTA
Coelasttwr sphacr'ic:rt Aug

Dictyosphacritet pulchellter Aug Aug

Xir=chner*ieila lunaris Aug
00 cystis parJa Oct
Secnedesms quadricauda Jun, Aug, Oct Jun, Aug, Oct

BACILLARIOPHYTA
C clotella atomus (4) Feb FebJ
C. meneghiniana (1) Feb, Aug, Oct Feb, Aug, Oct

C. poetdostelligeru (1,3) Feb, Jun Feb, Jun

Nelosiru grunulata (1) Oct Oct
?|avicula calinaru-: var. intermedia (4) Oct Oct
Nit;:schia acicularis (1) Apr Apr
N. dissipata (1) Feb, Oct Dec Feb. Dec
Stephanodiscus invisitatus (4) Feb Apr, Jun, Oct Feb, Apr. Jun

Thatassiosizu pseudonana (3) Oct Oct

I

i
t

|
'

_ .. _ _ ,
- --- - - . - -, . _ - _ , _ _ _ _ ._ _



_ _

_

l

77

Table B-21

Density (units /ml) of phytoplankton t'st averaged at least 1% of the total for one or more years at SSES and
Bell Bend on the Susquehanna River. 1977-81.

SSES Bell Bend
' Tacon 1977 1978 1979 1980 1981 1977 1978 1979 1980 1981

CHLOROPifYTA
Actinastrum 490.4 95.2 194.4 56.4 55.6 458.3 29.8 208.0 91.9 38.9
Anhiatrodesmus 107.8 501.0 292.6 928.4 887.8 104.0 285.2 345.9 996.1 641.4
Chlamydomonas 226.0 1565.6 1524.6 199.6 867.8 288.1 1102.6 1478.9 173.3 581.5
Chlore11a 0.0 0.0 0.0 283.3 0.0 0.0 0.0 0.0 280.0 0.0
Chodatella 109.1 41.7 37.0 0.0 180.6 271.8 77.4 10.1 0.0 138.9
Coelastrum 47.6 31.4 22.2 164.6 480.6 91.3 30.2 26.8 180.5 606.0
Dictyosphacrium 184.9 390.3 491.2 628.6 1361.6 160.7 583.4 525.6 795.8 1363.9
Kirchneriella 117.1 167.1 1336.4 1283.1 991.7 74.3 108.9 1246.1 1088.1 595.4
Mic ract inium 105.2 38.8 97,2 29.5 25.5 67.5 52.1 156.6 20.0 0.5
Scenedesmus 462.5 575.5 782.2 2259.5 3524.4 400.5 648.9 695.3 2289.4 2805.6
Tetrastrum 21.8 58.1 25.5 42.0 383.3 4.0 64.0 37.3 61.0 256.0

' Unidentified 211.1 496.6 717.8 1441,3 2059.2 162.5 Sin 6 787.9 1707.5 2000.6
i

! BACILLARIOPIIYTA
! Cyclotella 865.6 2490.6 1688.3 2267.5 2846.5 1211.4 2271.2 1752.0 2423.2 3343.7

Frag 11 aria 134.1 9.5 2.7 5.8 27.6 155.1 5.8 2.3 6.7 1.6
Melostra 28.9 247.9 99.1 99.1 179.0 140.5 495.0 78.0 171.3 170.5
Kavicula 30.9 154.0 29.6 50.0 125.3 46.1 170.9 52.4 72.3 118.5i

Nitzschia 100.6 926.0 174.9 241.2 715.3 507.2 1004.9 116.3 143.2 985.2
Stephanodiscus 4389.5 3889.1 829.4 1087.6 9103.3 4820.5 3724.9 742.7 1393.3 9380.8
Synedra 20.9 179.3 36.9 32.2 2.1 75.8 185.3 91.8 24.8 112.42

CYAEDPl!YTA
Ch roococcus 139.2 0.9 88.0 363.5 33.8 17.9 23.8 10.1 552.5 0.9
Me rismopedia 9.9 47.6 256.0 277.8 133.3 15.9 87.8 138.9 257.3 136.1
Microcystis 0.0 11.9 63.5 100.0 808.3 0.0 4.5 23.9 166.7 975.5

!

i

4

.I

I

i

i

,1
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A - Tabic B-22

Relative abundance (% total) of phytoplankton that averaged at least II of the total for one or more years at
i SSES and Bell Bend on the Susquehanna River, 1977-81.

SSES Bell Bend

Taxon 1977 1978 1979 1980 1981 1977 1978 1979 198) 1981

s

CHLOROPITYTA
Ac t inas t rum 6.1 0.8 2.2 0.5 0.2 5.1 0.3 2.4 0.7 0.2
Ankistrodesmus 1. 3 4.0 3.2 7.7 3.4 1.2 2.4 3.9 7.6 2.3
Chlamydomonas 2.8 12.6 16.9 1.7 3.3 3.2 9.3 16.8 1. 3 2.3

i
Chlo re11a 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.0 2.1 0.0 |

Chodatella 1.4 0.3 0.4 0.0 0.7 3.0 0.7 0.1 0.0 0.6 |

Coelastrum 0.6 0.3 0.3 1.4 1.8 1.0 0.3 0.3 1.4 2.4 |
Dic tyosphae rium 2. 3 3.1 5.4 5.2 5.2 1.8 4.9 6.0 6.1 5.5
Ki rchne riella 1.5 1.3 14.8 10.6 3.8 0.8 0.9 14.1 8.3 2.4
Mic rac t inium 1.3 0.3 1.1 0.2 0.1 0.8 0.4 1.8 0.2 <0.1
Scenedesmus 5.8 4.6 8.7 18.7 13.4 4.5 5.5 7.9 17.4 11.2 i

Te t ras t rum 0.3 0.5 0.3 0.4 1.5 <0.1 0.5 0.4 0.5 1.0
Unidentified 2.6 4.0 8.? 11.9 10.1 1.8 4.4 8.9 13.0 8.0

,

' BACILLARIOPHYTA
Cyc lotella 10.8 20.0 18.7 18.7 10.8 13.5 19.1 19.9 18.4 13.4

. Fragilaria 1.7 0.1 <0.1 0.1 0.1 1.7 0.1 <0.1 0.1 <0.1
4 Melostra 0.4 2.0 1.1 0.8 0.7 1.6 4.2 0.9 1.3 0.7

Navicula 0.4 1.2 0.3 0.4 0.5 0.5 1.4 0.6 0.6 0.5
Nitzschia 1. 3 7.4 1.4 2.0 2.7 1.2 8.5 1.3 1.1 3.9
Stephanodiscus 54.7 31.3 9.2 9.0 34.5 53.7 31.3 8.4 10.6 37.5
Synedra 0.3 1.4 0.4 0.3 <0.1 0.8 1.6 1.0 0.2 0.5

j CYANOPilYTA
Chroococcus 1.7 <0.1 1.0 3.0 0.1 0.2 0.2 0.1 4.2 <0.1
Herismopedia 0.1 0.4 2.8 2.3 0.5 0.2 0.7 1.6 2.0 0.5
Mic roc ys tis 0.0 0.1 0.7 0.8 3.1 0.0 0.1 0.3 1.3 3.9

!

!

|

i

i

t

!

!
l
}
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Detritus-free apparatus for periphytic algae studies. A. Acrylic holder
with two plates removed (top view): 1) metal retaining strap; 2) deflecting
shield, acrylic; -3) brass pin; 4) acrylic plate; 5) pin retaining slot.
B. Acrylic holder (end view) with sampler in place: 1) steel stake (buried);
2) concrete ballast; 3) brass pin; 4) bar-clamp sampler.
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ABSTRACT ' !!

To' establish a baseline of preoperational conditions in the:Susquehanna )

River, the benthic macroinvertebrate community was sampled at two stations -j

- (four sites) in April, June, and October 1981. The overall mean standing

2crop of macroinvertebrates in 1981-(24,400 organisms /m ) was 27% less

2than in 1980 (33,600 org/m ), and was similar to that found in 1979

2(24,800 org/m ). This reversed the trend of increasing standing crops

from 1977-80. The 1981 mean standing crop at SSES (33,000 org/m ), upriver

from the intake structure, was more than twice'that at Bell Bend (15,900
2org/m ), downriver from the discharge diffuser. 011gochaetes (Naididae,

Tubificidae), trichopterans (llydropsychidae), and dipterans (Chironomidae)

composed from 58 to 82% of the standing crop. Total mean biomass in 1981

(23.6 kg/ha) was similar to that in 1980 (22.1 kg/ha) and 1979 (23.2 kg/ha).

Biomass at SSES (32.1 kg/ha) was twice that at Bell Bend (15.1 kg/ha) in

1981.

| INTRODUCTION

i

Benthic macrc 'nvertebrate populations are relatively sessile and .
,

i many are highly specific in habitat selection. As a result, they are

important indicators of environm2ntal quality (Paine and Gaufin 1956).

The density and taxonomic composition of the community often reflect

changes in the environment (Deutsch 1981). The benthic community near

!

i

I

L
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l

!

the Susquehanna SES has been monitored since 1972 to establish a baseline

of preoperational conditions in the Susquehanna River. Macroinvertebrate

biomass has been determined since 1975.

PROCEDURES

Benthic macroinvertebrates were collected at two stations (four sites)

near the Susquehanna SES (Fig. A-1). Two sites (SSES I and II) were opriver

from the intake structure, and two (Bell Bend I and III) were dcwnriver

from the discharge diffuser. Sites were the same as those sampled in

1978-80 (Table C-1).

Three samples were collected by a scuba diver at each site on 13-15

April, 15-18 June, and 12-14 October 1981 using a dome suction sampler

(La.e and Thompson 1975). After the sampler was lowered from a boat to

the river substrate, the diver moved it upriver or laterally to the first

undisturbed area where an adequate seal between the sampler band and the

substrate could be established. The diver then vacuumed the substrate
2inside the sampler (0.163 m ) for five minutes with a screened intake hose

leading to the sampler's bilge pump. Sediments (silt, sand, fine gravel)

and organisms were pumped into a nylon net (216-p mesh). The diver

carefully vacuumed larger stones and then discarded them. The samples

were returned to the boat by the diver for transport to the laboratory.

One replicate from each site was used for biomass estimates. It was

washed and sieved through a number 20 sieve (840-u mesh). The biomass
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# sample was refrigerated (or kept in ice water) until the organisms were

sorted, removed, and identified. Processing was completed within 12 hours

of collection. By chilling the sample, it was possible to avoid the use of

preservatives which have been found to distort organism weight (Howmiller4

1972, Wiederholm and Eriksson 1977). Before molluscs were weighed, their

shells were decalcified in 1% HC1. After being sorted, organisms were placed

in aluminum foil containers and dried in a Precision Scientific Thelco Model

4 17 oven at 100 C for at least 12 hours. After drying, the containers and

1 their contents were cooled to room temperature in a glass dessicator.

Organism dry weights were determined using a Mettler H10W balance:.

The other two replicates were used for density estimates. Soon after
i

,
collection, they were washed, sieved (250-p mesh), and preserved (10%

!

|- buffered formalin) for storage. Later, the residue was placed in white

| pans for sorting. Readily visible specimens (except chironomids and naidids)
4

! were removed from the residue, identified, and counted.

; Estimates of the number of chironomids, naidids, and small organisms

lef t in the sample were obtaiaed by counting those organisms in a subsample
'

of the total residue. Chironomids and naidids were counted from 1/23 of

the residue; other organisms were counted from 1/4 of the residue. Both

the 1/23 and 1/4 subsample were a composite of three randomly selected

portions of the total residue. Subsamples were examined using a dissecting

microscope (10-70X). The number of organisms found in the subsample was
,

|
multiplied by the appropriate conversion factor (23 -or 4) and then added to the

|
total number of organisms sorted from pans. Some chironomids had to be mounted

,

on microscope slides and examined with a compound microscope (100-470X) fori

identification.
,

|
,

|

( , ,
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The number of organisms'per square meter was determined by multiplying

the number of organisms per sample by 6.135. Invertebrates were identified

! (usually to genus or species) with the keys of Ross (1944), Allen and

Edmunds (1962a-b, 1963a-b, 1965),llilsenhoff (1970), liarman and Berg -

(1971), McCafferty (1974), Beck (1976), Brown (1976), Edmunds et al.

(1976), Resh (1976), Surdick and Kim (1976), Wiggins (1977), Brown and

White (1978), Lewis (1978), Mackay (1978), Merritt and Cummins (1978),

Pennak-(1978), Schuster and Etnier (1978), Morihara and McCafferty (1979),

and Simpson and Bode (1980).

Samples were classified according to similarity in macroinvertebrate

abundance and taxonomic composition using BASIC computer programs and a

llewlett-Packard 9830-A computer. Chance and Deutsch (1980) evaluated,

four similarity indexes and found the index of Bray and Curtis (1957)

to be the best for analysis of Susquehanna River macroinvertebrate

samples. The Bray-Curtis index:

n
E|X1.-X2|

' 3
a;=12

E (X1;+X2 )3
J=1.

was used to calculate a between-sample similarity matrix, where X1j and

X2. represent the abundance of taxon j in samples 1 and 2, respectively,
. J
A and n . represents the total number of taxa. The similarity matrix was then

subjected to a cluster analysis by the group-average sorting technique

(Clifford and Stephenson 1975).
,

!

i

I

i
.___. _ - . - - _ _ _ _ . . _ .- .- - - - - - - - - - - -- 3"
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RESULTS AND DISCUSSION

Standing Crop

The mean standing crop of macroinvertebrates at both stations combined

2 2in 1981 (24,400 organisms /m ) was 27% less than in 1980 (33,600 org/m ),
2

and was similar to that found in 1979 (24,800 org/m ) (Fig. C-1). The

21981 mean standing crop of macroinvertebrates at SSES (33,000 org/m )

2was again greater than at Bell Bend (15,900 org/m ), as it was from
1

1978-80. The relative abundance of oligochaetes (Naididae, Tubificidae)

and dipterans (Chironomidae) in 1981 (51% of the total) was less than

in 1980 (75%). The relative abundance of Trichoptera (Hydropsychidae)

(25%), however, was much higher than in 1980 (11%). The hydropsychid,

Cheur.abopayche spp. , composed almost 20% of the total organisms collected.

Three chironomids (Rheotanytarsus spp., Thienemannitrd a gr., andi

Polypodilum spp.) composed 22% of the total organisms. In general,

seasonal changes in macroinvertebrate density were similar to patterns

observed from 1976 through 1980. Data are summarized in Table C-2;

raw data appear in Tables C-3 through C-14.

April

t

| The overall mean density of macroinvertebrates was lowest in April

2
| (18,400 org/m ) as it has been since 1977. However, there has been an
i
I increase in the number of macroinvertebrates collected in April from 1977

through 1981 (Figs. C-2 and C-3). Macroinvertebrates were 41% more

2 2abundant at SSES (21,500 org/m ) than at Bell Bend (15,300 org/m ). At

i
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2 2SSES, chironomids (10,000 org/m ) and naidids (6,600 org/m ) composed 77%

2of the total organisms; hydropsychids (1,500 org/m ) composed 7%. At

2Bell Bend, chironomids (9,000 org/m ) and tubificids (2,100 org/m )

2composed 73% of the total organisms; nematodes (1,500 org/m ) and naidids

2(1,100 org/m ) compL ,d 17% of the total.

June>

The overall mean standing crop (both stations combined) in June 1981

(24,100 org/m ) was 31% greater than that found in April. It increased
2by 67% at SSES (36,100 org/m ), but decreased by 20% at Bell Bend

2(12,200 org/m ). At SSES, chironomids (14,700 org/m ) composed 41% of

2the total number of organisms. Hydropsychids (11,900 org/m ) and the

2mayfly, Caenia sp., (4,200 org/m ) composed 45% of the total. At Bell

2Bend, Cacnic sp. (2,7''O org/m ) and chironomids (2,600 org/m ) composed

43% of the total organisms; hydropsychids (2,100 org/m ) and tubificids
2(1,500 org/m ) made up 30% of the total. The total number of organisms

collected in June 1981 was nearly half that found in June 1980 (45,200

org/m ). This accounted for most of the overall decrease in the 1981

standing crop of macroinvertebrates.

October

Macroinvertebrate density was highest in October at both stations

(30,800 org/m ), as it was in 1978 and 1979. In 1980, however, densities

were much greater in June than in October. In October 1981, there was

.
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an average of 41,400 org/m at SSES and 20,100 org/m at Bell Bend. At

SSES, hydropsychids (14,000 org/m ) composed 34% of the total organisms.

2Chironomids (9,600 org/m ), oligochactes (6,300 org/m ), and heptageniid

2mayflies (2,500 org/m ) composed 44% of the total. At Bell Bend,

chironomids (3,800 org'm ) composed 19% of the total organisms. Heptageniids

2 2 2(3,300 org/m ), sphaeriid clams (2,800 org/m ), and tubificids (2,600 org/m )

composed 43% of the total.

Population Trends

The mean standing crop of macroinvertebrates at both SSES and Bell

Bend in 1981 was less than in 1980. This reversed a trend of steadily

increasing standing crops at both stations since 1977 (Fig. C-1). The

greatest decline in numbers, relative to 1980, occurred at SSES (down

29%), primarily due to fewer naidids in April, and fewer chironomids

(Rhcotanytarsus spp. , Thienemanninjia gr. , Cricotopus spp.) in June

and October (Fig. C-2). Also, density of the hydropsychid, Hydropsyche

phalcrata, which had been increasing at SSES since 1977 (Deutsch 1978,

Sabin et al. 1979, Sabin-Zelenak et al. 1980, Deutsch et al. 1981),

declined by 42% from 1980 to 1981 (ic = 900 org/m ). The lower standing

crop at Bell Bend (down 23%) was mainly due to fewer chironomids

(Rhcotanytarsus spp. , Thienerwinimyia gr. , Tanytarsus sp.) in June

and October (Fig. C-3). In addition, the 1981 density of oligochaetes

at Bell Bend was 34% less than in 1980.

1

i
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Not all organisms declined in number in 1981. Populations of the

hydropsychid, Chewnatopsyche spp. , increased 2.5-fold at SSES (x = 8,000

I org/m ), and more than 5-fold at Bell Bend (x = 1,200 org/m ). Also,

density of sphaeriid clams increased by 41% at Bell Bend (x = 1,200
2 2

org/m ) and 57% at SSES (_ = 1,400 org/m ). Sphaeriid density has beenx

increasing at both stations since 1977 (Deutsch 1978, Sabin et al. 1979,

Sabin-Zelenak et al. 1980, Deutsch et al. 1981); Pisidium c2ccreanum and

Sjohaceirev hunaparsum are the two most common species.

Station Similarity

Cluster analysis indicated seasonal, station, and site differences

in taxonomic composition and abundance of organisms in 1981 (Fig. C-4).

All samples were grouped by sampling period before they were grouped by
d

station or sita. This indicated that seasonal changes were more important

in distinguishing macroinvertebrate communities than station or site

differences. As in 1980, the cluster analysis generally segregated SSES

samples from those at Bell Bend, suggesting that macroinvertebrate

communities at the two stations were distinct.

Of the three sampling periods, the October samples were the most

distinctly grouped by station and site. April samples were grouped by

station, but some of the SSES samples were mixed by site. June samples were

mixed by station and site, and were the least similar to other samples.

The June samples were probably segregated from those of April and October

because of taxonomic composition, rather than overall abundance of organisms.

,

. - - . - . .. - _ - . .- , , - - .-
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For example, the mayfly, Cacnia sp. , composed 14% of total organisms

collected at SSES and Bell Bend in June, but only 1% in both April and

October.

Taxonomic Treatment

A list of macroinvertebrates collected in dome samples from 1975

| through 1981 is presented in Table C-15. Seventeen taxa were added to

the 1981 list. tbny of these organisms had been previously collected at

other stations on the Susquehanna River, or with other sampling gear

I (Deutsch 1976, 1977), but were collected with a dome sampler at SSES or

Bell Bend for the first time in 1981. Some organismo had been previously
i

; collected with a dome sampler at SSES or Bell Bend, but were more

specifically identified in 1981.

The following specialists made or verified identifications: Mr.

Donald G. Iluggins, State Biological Survey of Kansas (odonates); Dr.

William P. McCafferty, Purdue University at La f ayet te (mayflies); Dr.

Selwyn S. Roback, Academy of Natural Sciences of Philadelphia (chironomids);

I Dr. David S. White, University of Michigan at Ann Arbor (uollusca).

'

Names of two heptageniid mayflies were changed (Table C-15) in
i

accordance with Bednarik and McCafferty (1979):

1. Stenonern nepotell:c7 now is S. mediopunctatum
;

2. Stenonem r:dn un nou is S. modcatun

|

,

.

- - . . .
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Biomass

The total mean biomass (dry weight) at SSES and Bell Bend in 1981

(23.6 kg/ha) was similar to that measured in 1980 (22.1 kg/ha) and 1979

(23.2 kg/ha) (Fig. C-1). In 1981, biomass was more than twice as great

at SSES (32.1 kg/ha) as at Bell Bend (15.1 kg/ha) (Tables C-16 and C-17).

At SSES, trichopterans (17.1 kg/ha) composed 53% of the total dry weight.

Molluscs (4.4 kg/ha), ephemeropterans (4.3 kg/ha), and oligochaetes (3.2

kg/ha) made up 37% of the total. At Bell Bend, ephemeropterans (4.9 kg/

ha) composed 32% of the biomass, and trichopterans (3.0 kg/ha), molluscs

(2.9 kg/ha), and oligochaetes (2.4 kg/ha) made up an additional 55% of

the total.

In spite of fluctuations in organism density from 1979 through 1981,

biomass has remained relatively stable at both stations (Fig. C-1).

Organisms which declined in number in 1981 (naidids, chironomids) were

small and composed relatively little of the biomass. Some organisms which

became more numerous in 1981 (Chcumatopsyche spp.) were relatively large

and composed a greater percent of the biomass.

April

At SSES, trichopterans (16.3 kg/ha) composed 68% of the total biomass

(24.1 kg/ha); dipterans (2.8 kg/ha) and oligochaetes (2.0 kg/ha) made up

20% of the total. At Bell Bend, oligochaetes (4.0 kg/ha) composed 35%

of the total biomass (11.6 kg/ha), and trichopterans (3.6 kg/ha) and

dipterans (1.6 kg/ha) made up an additional 45% of the total.

.
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June

At SSES, trichopterans (10.3 kg/ha) formed 38% of the total biomass

(26.8 kg/ha). Ephemeropterans (5.7 kg/ha), oligochaetes (5.2 kg/ha),

and mollusca (4.2 kg/ha) composed 56% of the total. At Bell Bend,

ephemeropterans (7.2 kg/ha) made up 64% of the total biomass (11.4 kg/ha);

trichopterans (2.4 kg/ha) and oligochaetes (0.9 kg/ha) composed an

j additional 29% of the total.

October

Maximum biomass (x = 33.8 kg/ha) occurred at all sites in October.

At SSES, trichopterans (24.8 kg/ha) composed 55% of the total dry weight

(45.4 kg/ha). Molluscs (8.3 kg/ha) and cphemeropterans (6.1 kg/ha) made
.

up 32% of the total. More than half of the molluscan biomass at SSES I
:

(13.3 kg/ha) was composed of a large specimen of the snail, Coniobacia
'

virginica. It was the first time the species had been collected in the

study area. At Bell Bend, molluscs (7.8 kg/ha) composed 35% of the total

biomass (22.2 kg/ha), and ephemeropterans (6.3 kg/ha) and trichopterans

(3.2 kg/ha) composed 43% of the total.

i

|

|
,

|
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Table C-1

Description and location of benthic macroinvertebrate sampling sites on the Susquehanna River,1981.

Station SSES BELL BEND

Site I II I III

Depth" 0.6 1.0 1.3 1.3

Substrate Type gravel-pebble pebble-cobble gravel-pebble gravel-pebble
with boulders

_

O
Location 817 m upriver from 817 m upriver from 791_m downriver from 791 m downriver from

the center of the the center of the the center of the the center of the
intake structure; intake structure; discharge diffuser; discharge diffuser;
32 m from the 103 m from the 37 m from the 66 m from the
west bank west bank west bank west bank

Site depth (m) when river surface elevation is 148.6 m above mean sea level at the Susquehanna SES
Biological Laboratory.

b
Based on predominant particle size (Cummins 1962).
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Table C-2

Mean standing crop (org/m ) an1 percent total of benthic macroinvertebrates in six dome samples at. each
site on the Susqueh.snna River, 1981.

STATION SSES PEPCENT BELL DEND PEFCENT

SITE I It TOTAL 1 !!! TOTA L

TA XON

HYDPA SP. 0 0 0.0 10 4 <0.1
ALLOEOCOELA 39 27 (0.1 50 28 0.2
TRICLADIDA 587 133 1.1 12 0 158 0.9

PROSTOMA SP . 24 4 (0.1 28 46 0.2

NEMATODA 717 240 1.5 777 1885 8.4
NAID!DAC 4584 2328 10.5 530 503 3.3
SLAVINA APPENDICULATA 24 0 <0.1 0 0 0.0

TUBIFI CID AE 2381 627 4.6 2441 1603 12.7
PELOSCOLEX SP. 5 0 <0.1 80 10 0. 3'

LUMD PI CULID AE 324 63 0.6 141 264 1. 3
HIBUDINEA 0 0 0.0 10 0 ( 0 .1
EliPODDEL LID AE 1 0 (0.1 0 0 0.0
ASELtJJS SP. 2 0 <0.1 0 0 0.0"

ASTACIDAE O 1 <0.1 2 1 <0.1
ISOTOMURUS PALUSTRIS 0 0 0.0 0 $ (0.1

PLECOPTERA 4 4 (0.1 0 0 0.0

STROPHOPTERYX FASCIATA 1 0 <0.1 0 0 0.0

PEPLIDAE 83 21 0.2 4 4 <0.1
ACRONEUPIA SPP. 1 0 <0.1 0 0 0.0

NEOPERLA SP. 3 0 (0.1 4 1 <0.1
PH ASCANOPHO R A SP. 5 4 <0.1 0 1 <0.1

EPHEMEPOPTF.PA 4 1 <0.1 4 4 <0.1
LPHOPON SP. 7 1 <0.1 1 0 (0.1

s

POTAMANTHUS SP P. 4 34 251 1.0 95 244 1.1
CAENIS SP. 2214 929 4.8 1108 854 6.2

TPICORYTilODES SP. 2 0 <0.1 1 1 <0.1
EPHEMEPELLIDAC 49 19 0.1 15 0 <0.1
DRUNLLLA SPP. 12 0 <0.1 5 1 <0.1'

DRUNELLA WALFERI 10 5 <0.1 0 0 0.0
EPHEMEPELLA SPP. 5 0 <0.1 0 0 0.0

EP HEME PEL LA INVARIA 1 0 (0.1 0 0 0.0

EPHEMEPELLA NEEDHAM! 4 2 (0.1 0 0 0.0
EUPYLOPHELLA LUTULLNTA 0 0 0.0 1 0 <0.1
SERFATELLA SPP. 6 4 (0.1 1 1 <0.1
SERRATELLA DEFICIENS 6 3 <0.1 0 1 <0.1
LE P'lVPHLEB ! lDAE O 1 (0,1 1 0 (0.1
BAETIDAE 29 1 (0.1 1 5 (0.1

PSEUDOCLOEON SP. I 1 <0.1 0 0 0.0

ISON YCHI A S P . 40 32 0.1 2 14 (0.1

HEPTAGEN!!DAE 679 422 1.7 1143 641 5.6

HEPTAGENI A SPP. 27 11 (0.1 91 82 0.5

NHITHROGENA SP. 1 6 <0.1 0 3 (0.1

STENACHON SPP. 0 0 0.0 4 0 <0.1
STENACRON INTEPPUNCTATUM 3 21 (0.1 144 32 0.6

STENONEMA S PP. 39 99 0.2 55 22 0.2
4

STENONEMA FUSCUM 2 2 <0.1 0 1 (0.1

STENONEMA ITHACA 74 15 0.1 0 12 (0.1.

STENONEMA PUlfHELLUM 492 350 1.3 187 358 1.7
STENONEMA TEPMINATUM 167 96 0.4 147 197 1.1
STYLOGOMPHUS ALUISTYLUS 1 0 (0.1 0 0 0.0
COEN AGRIONID AE 13 3 <0.1 0 0 0.0

A RCI A SP. 5 1 (0.1 0 0 0.0

SIALIS SP. 2 7 <0.1 25 26 0.2
,

CORYDALUS SP. 0 0 0.0 1 0 <0.1
Tp!CHOPTERA 0 0 0.0 4 0 <0.1
TRICHOPTEPA (PUPAE) 3 6 <0.1 2 1 (0.1

POLYC ENTROPODID AE 10 4 <0.1 28 21 0.2
NEURECLIPSIS SP. 176 79 0.4 44 22 0.2

POLYCENTHOPU3 SP. 31 4 (0.1 7 12 (0.1

HYDROPSYCHIDAE O 1 (0.1 0 0 0.0
CHEUKATOPSYCHE SPP. 11516 4482 24.2 1086 1328 7.6
HYDROPSYCHE SP P. 420 45 0.7 0 46 0.1

HYDROPSYCHE PHALEPATA 1155 546 2.6 37 139 0.6

MACRONEMA SP P. 5 15 <0.1 1 0 <0.1
SYMPHITOPSYCHE SPP. 19 8 (0.1 1 0 <0.1
SYMPHITOPSYCHE BIFIDA CR. 17 7 <0.1 0 4 <0.1
SYMPHITCPSYCHE MOPOSA 32 11 <0.1 0 0 0.0

HYDROPTILIDAE (PUPAE) 4 0 (0.1 0 0 0.0

AGRAY LEA SP . 4 0 (0.1 0 0 0.0

HYDROPTILA SPP. 182 10 0.3 0 8 <0.1
LEPTOCERIDAE 165 246 0.6 152 116 0.8

CERACLEA SPP. 12 14 (0.1 9 0 <0.1
I CERACLEA ALAGMA 1 0 <0.1 0 0 0.0

| CEPACLEA FLAVA 0 3 <0.1 0 0 0.0

CERACLEA MACULATA 4 0 <0.1 4 0 (0.1

| CERACLEA SP 41 2 2 <0.1 0 0 0.0
' CERACLEA TA"SIPUNCTATA 7 4 (0.1 3 9 <0.1

MYSTACIDES SPP. 5 0 <0.1 8 0 (0.1
7 NECTOPSYCHE SP. 22 28 <0.1 142 345 1. 5
j

.
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Table C-2 (cont.)
f

i

i CTATION SSES PERCENT BELL BEND PEFCENT

SITE I II . TOTAL I III TOTAL

TAXON

OECET!S SPP. 182 138 0.5 173 89 0.8
; OECETIS AVARA 46 31 0.1 9 19 <0.1

CECETIS CINEPASCENS 180 59 0.4 117 46 0.5.

OECETIS INCONSPICUA 8 0 (0.1 141 32 0.5*

; CCLEOPTERA (PUPAE) 0 0 0.0 1 0 <0.1
BEROSUS SP. 1 5 (0.1 0 1 <0.1

'- PSEPHENUS SP. 1 0 <0.1 0 0 0.0
ELMIDAE (ADULTS) 30 10 (0.1 4 4 < 0.1
EUBI PAPHI A SP . 18 8 <0.1 24 14 0.1 j

< OPTIOSERVUS SP. 44 20 <3.1 9 2 <0.1
i

). STENELMIS SP. 284 147 0.7 51 212 0.8
DIPTEPA (PUPAE) 4 0 <0.1 0 0 0.0
TIPULIDAE O 13 (0.1 0 0 0.0
ANTOCH A S P . 5 0 <0.1 0 0 0.0

i SI MU LI IDAE 34 17 (0.1 4 0 <0.1 i

: ATHERI X S P. 1 0 <0.1 0 0 0.0 !
! EMPIDIDAE 535 128 1.0 14 17 <0.1

CE PATOPOGONIC AE 13 0 (0.1 43 22 0.2
CHI PONOMID AE 72 96 0.3 24 24 0.1
CHI PONOMI D AE (PUPAE) 702 461 1.8 313 138 1.4
TANY POD IN A E 24 0 (0.1 47 0 0.1 '
ABLABEStAyj A Sp p, Q Q Q,0 24 Q (0,1
ASLABESMYIA MALLCCHI 48 4f 0.1 339 72 1.3
LABRUNDINIA SP. 0 0 0.0 47 0 0.1

4' NILOTAN YPUS SP . 47 0 (0.1 0 0 0.0
PROCLADIUS SP. 24 0 <0.1 0 0 0.0
THIENEMANNIMY! A GR. 2884 1155 6.1 1327 1420 8. 7 -

|, CHI!ONOMINAE O 0 0.0 72 0 0.2
! CF.YP10 CHI RONOMUS SP P. 24 0 <0.1 0 24 <0.1
' CRYPTOCHI FONOYJS FULVUS GR. 29 1 (0.1 221 122 1.1
j DIOPOTENDIPES PE9MODESTUS 265 168 0.7 217 24 0.8
i ENDOCli! RONOMUS SP P. 0 1 <0.1 0 0 0.0

GLYPTOTENDIPES SP. 268 53 0.5 47 24 0.2
MICROTENDIPES SP. 50 217 0.4 123 121 0.8
PAFACHI RONOMUS SPP. 25 0 <0.1 0 0 0.0
PH AENOPSECTPA SP. 75 24 0.1 119 74 0.6
POLYPEDILUM SPP. 0 0 0.0 47 0 0.1
POLYPEDILUM CONVICTUM 1713 1224 4.4 26 3 95 1.1
POLYPEDILUM NR. SCALAENUM 49 1 <0.1 193 72 0.8
RHEOTANYTARSUS SPP. 6892 2892 14.8 437 50 4 3.0

i TANYTARSUS SPP. 97 72 0.3 1035 551 5.0
$ TRIDELOS FUSICCRNIS 24 0 <0.1 0 2 ( 0.1
1 ZAVBELIA CR. 95- 190 0.4 600 503 3.5
i SYMPOTTHASTIA SP. 0 24 <0.1 48 47 0.3
j ORTIOCLADIINAE 24 0 <0.1 0 24 <0.1

CO RYNON EUR A S P . 24 24 <0.1 72 24 0.3
i COPYNONEURA CELERIPES 0 0 0.0 0 25 <0.1

CFICUTOPUS SPP. 725 601 2.0 1 96 0.31

| CRICOTOPUS BICINCTUS 248 122 0.6- 95 72 - 0. 5
| EUEI EF FERIELLA SPP. 1 0 (0.1 0 0 0.0
I . EURIEF FERIELLA B AVAFICA CR. 47 120 0.3 48 0 0.2 '

| EU KI EF FERIE LLA
! DISCOLORIPES GR. 169 49 0.3 0 0 0.0
| NANOCLADIUS SPP. 120 72 0.3 - 263 14 4 1. 3
| OPTHOCLADIUS SP. 191 72 0.4 0 0- 0.0

RHEOCRICOTOPUS SPP. 1 0 (0.1 0 0 0.0
*

f SYNORTIOCLADIUS SP. 191 24 0.3 24 72 0.3
i THI ENEMANNIELLA SPP. 25 0 (0.1 0 0 0.0

UNIDENTIFIED TERPESTPI AL 13 0 <0.1 0 0 0.0
PHYSA SP. 2 0 (0.1 16 0 <0.1
LYMNAEA SP. 4 1 <0.1 2 4 <0.1,

PLANORBIDAE O O 0.0 1 0 (0.1'

GYRAULUS SP. 1 1 '<0.1 5 4 <3.1
HELISOMA SP. 7 1 <0.1 4 1 <0.1
FERRISSIA SP. 164 53 0.3 44 25 0.2

i GCNIODASIS VIPGINICA 1 0 <0.1 0 0 0.0
PISIDIUM SP. 996 300 2.0 553 1288 5.8
SPHAFPIUM SPP. 1011 447 2.2 278 3 33 1.9
UNIONIDAE O O 0.0 0 1 <0.1

1

,
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105Tabie C-3

f Standing crop (org/m ) and percent total of benthic macroinvertebrates collected
I with a dome sampler at SSES I on the sustguehanna Rive r, 13 April 1981.

Replic stes are indicated by collection s. umber.

TAFON LSI-81-002 LSI-81-003 MFAN PEPCENT TCTAL

A!!CLOCCELA 12.3 85.9 49.1 0.2
TFICLADIDA 6.1 30.7 18.4 0.1
PPCSTOMA SP. 24.5 24.5 24.5 0.1
NLMAT0CA 135.0 171.8 153.4 0.5
NAIDID7E 17570.5 1871.2 9720.8 34.5
TUB I FI CID AE 601.2 717.8 659.5 2.3
PELOSCOLEX SP. 0.0 6.1 3.1 (0.1
LLMB F IC UI.!D AE 214.7 325.2 269.9 1.0
STROPHCPTEkYX FASCIATA 0.0 6.1 3.1 <0.1
PHASGANOPHOFA SP. 6.1 6.1 6.1 <0.1
PCTAMANThUS SPP. 171.8 214.7 19 3.3 0.7
CAENIS SP. 300.6 233.1 266.9 0.9
EPliEME RE LLID AE 190.2 24.5 107.4 0.4
DFLNELLA SPP. 0.0 73.6 36.8 0.1
DRUNE!.LA WALKERI 61.3 0.0 30.7 0.1
EPHEMERELLA SPP. 0.0 24.5 12.3 <0.1
EPHEMERELLA INVARIA 6.1 0.0 3.1 <0.1
EPHEMEFELLA NEEDHAMI 24.5 0.0 12.3 <0.1
SERRATELLA SPP. 36.8 0.0 18.4 0.1
SERRATELLA DEFICI ENS 24.5 0.0 12 .3 <0.1
HEPTAGEN I ID AE 61.3 36.8 49.1 0.2
STENACHON thTERPUNCTATUM 0.0 18.4 9.2 <0.1
S1Eh0 NEMA SPP. 6.1 24.5 15.3 0.1
STENONLMA FUSCUM 0.0 6.1 3.1 <0.1
STENONEMA ITKACA 24.5 36.8 30.7 0.1
STENONEMA PULCHELLUM 36.8 98.2 67.5 0.2
STENONEMA TEFMINAWM 30.7 6.1 18.4 0.1
CCENAGRIONIDAE 18.4 6.1 12.3 <0.1
NFURECLIPSIS SP. 6.1 0.0 3.1 <0.1
CHEUMANPSYCHE SPP. 2312.9 1024.5 '668.7 5.9
HYDPOPSYCHE PHALERATA 429.4 135.0 282.2 1.0
MACFONEMA SPP. 6.1 0.0 3.1 <0.1
SYMPHITOPSYCHE SFP. 0.0 6.1 3.1 <0.1
SYMPHIEPSYCl:E BIFIDA GR. 36.8 42.9 39.9 0.1
SYMPHIMPSYCHE MOROSA 6.1 12.3 9.2 <0.1
ACRAYLE A S P. 0.0 24.5 12 .3 <0.1
HYOROPTILA SPP. 24. 5 0.0 12 .3 <0.1
LEPTOCERIDAE 79.8 24.5 52.1 0.2
CER ACLEA SPP. 24.5 0.0 12.3 (0.1
CER ACLEA SPil 6.1 6.1 6.1 <0.1
NECTOPSYCHE SP. 55.2 24.5 39.9 0.1
OECETIS SPP. 539.9 165.6 352.8 1.3
OECETIS AVARA 24.5 0.0 12.3 <0.1
OECETIS CINERASCENS 135.0 92.0 113.5 0.4
EIR!DAE ( ADU LTS) 18.4 6.1 12.3 <0.1
DU B I RAP H I A S P. 6.1 0.0 3.1 <0.1
OPTIOSERVUS SP. 98.2 30.7 64.4 0.2
STENE LMIS SP. 374.2 380.4 377.3 1. 3
DI PTE R A (PUPAE) 0.0 24.5 12.3 <0.1
ANTOCH A S P. 6.1 0.0 3.1 <0.1
EMPIDIDAE 723.9 165.6 444.8 1.6 -
CERATOPOCONIDAE 0.0 24.5 12.3 <0.1
CHIRONOMIDAE (PUPAE) 1325.2 337.4 8 31.3 2.9
TANYPODINAE 141.1 0.0 70.6 0.3
ABLABESMYI A MALIDCH1 288.3 0.0 144.2 0.5
NILOTANYPUS SP. 141.1 0.0 70.6 0.3
THIENEMANNIMYIA CR. 1607.4 1006.1 1306.7 4.6
C RYPTOCHI RONOMUS SP P. 0.0 141.1 70.6 0.3
CRYPTOCHI RONOMUS FULVUS GR. 141.1 0.0 70.6 0.3
DICROTEND1 PES NEOMODESTUS 723.9 429.4 576.7 2.0
GLYPTOTENDIPES SP. 435.6 300.6 368.1 1.3
MICROTENDIPES SP. 0.0 6.1 3.1 <0.1
PH AENOPSECTRA SP. 14 1.1 159.5 150.3 0.5
POLYPEDILUM CONVICTUM 2908.0 1006.1 1957.1 6.9
RHEOTANYTARSbS SPP. 2883.4 1435.6 2159.5 7.7
TANYTARSUS SPP. 288.3 153.4 220.9 0.8
2AVRELIA CR. 429.4 141.1 285.3 1. 0
ORTHOC LADI IN AE 0.0 141.1 70.6 0.3
CRI COTOPUS SPP. 2312.9 576.7 1444.8 5.1
CRICOTOPUS BICINCTUS 429.4 625.8 $27.6 1. 9
EUFIEF FERIELLA SPP. 6.1 0.0 3.1 <0.1
EURIEFFERIELLA BAVARICA GR. 14 1. 1 0.0 70.6 0.3
EU K I E F F E RI E Lt,A

DISCOLOR! PES CR. 429.4 141.1 285.3 1. 0
NANOCLADIUS SPP. 288.3 429.4 358.9 1. 3
ORTHOCLADIUS SP. 141.1 576.7 358.9 1.3
RHEOCRICOTOPUS SPP. 6.1 0.0 3.1 (0.1
SYN 3MHOCLADIUS SP. 717.8 429.4 573.6 2.0
PHYSA SP. 0.0 6.1 3.1 <0.1
LYMN AE A SP. 12.3 0.0 6.1 <0.1
FISIDIUM SP. 1085.9 165.6 625.8 2.2
SPHAERIUM SPP. 423.3 55.2 239.3 0.8

TOTAL 41923.8 14502.2 28210.3
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Tabic C-4

Standing crop (org/m ) and percent total of benthic macroinvertebrates collected
with a dome sampler at SSES II on the Susquehanna Ri ve r, 14 April 1981.
Replicates are indicated by collection number.

TAXON LS t -81- 0 05 LSI-81-006 MEAN PERCENT TOTAL

ALLOEOCOELA 6.1 0.0 3.1 <0.1
TRICLADIDA 6.1 6.1 6.1 <0.1
PROSTOMA SP. 24.5 0.0 12.3 0.1
NEMATODA 171.8 196.3 184.0 1.2
NAIDIDAE 4607.4 2165.6 3386.5 22.8 1

,

TUBIr!CIDAE 809.8 263.8 536.8 3.6 !4

LUMB RICU LID AE 49.1 67.5 58.3 0.4
POTAMANTHUS SPP. 67.5 73.6 70.6 0.5
CAENIS SP. 110.4 42.9 76.7 0.5
EPHEMERELLIDAE 55.2 24.5 39.9 0.3
DRUNELLA WALkERI 24.5 6.1 15.3 0.1
EPHEMERELLA NEEDHAMI 12.3 0.0 6.1 <0.1
SER RATELLA SPP. 0.0 14.5 12 .3 0.1
SER RATELLA DEFICIENS 18.4 0.0 9.2 0.1
ISONYCHIA SP. 6.1 6.1 6.1 <0.1
HEPTAGEN!!DAE 30.7 30.7 30.7 0.2
STENACRON INTERPUNCTATUM 0.0 6.1 3.1 <0.1
STENONEMA SPP. 12.3 0.0 6.1 <0.1
STENONEMA ITHACA 6.1 12.3 9.2 0.1
STENONEMA PULCHELLUM 18.4 12 .3 15.3 0.1
STENONEMA TERMINATUM 12.3 42.9 27.6 0.2
COENACRIONIDAE 0.0 6.1 3.1 <0.1
NEUPECLIPSIS SP. 0.0 6.1 3.1 <0.1
CHEUMATOPSYCHE SPP. 779.1 816.0 797.5 5.4
HYDROPSYCHE PHALERATA 171.8 159.5 165.6 1.1
MACRONEMA SPP. 18.4 12.3 15.3 0.1
SYMPHITOPSYCRE BIFIDA GR. 12.3 12 .3 12.3 0.1
SYMPHITOPSYCHE MOROSA 6.1 12.3 9.2 0.1
HYDROPTILA SPP. 30.7 0.0 15.3 0.1
LEPTOCERIDAE $5.2 0.0 27.6 0.2
CERACLEA SPP. 0.0 6.1 3.1 <0.1
CERACLEA SPel 6.1 0.0 3.1 (0.1
NECTOPSYCHE SP. 55.2 55.2 55.2 0.4
OECETIS SPP. 496.9 159.5 328.2 2.2
OECETIS AV ARA 18.4 0.0 9.2 0.1
OECETIS CINERASCENS 12.3 0.0 6.1 <0.1
BEROSUS SP. 0.0 6 . '. 3.1 <0.1
E LM ID AE (ADULTS) 6.1 0.0 3.1 <0.1
DUBIRAPHI A SP. 24.5 24.5 24 .5 0.2
OPTIOSERVUS SP. 24.5 24.5 24 .5 0.2
STENELMIS SP. 165.6 73.6 119.6 0.8
TIPULIDAE 0.0 79.8 39.9 0.3
EMPIDIDAE 159.5 135.0 147.2 1.0
CHIRONOMIDAE (PUPAE) 447.9 576.7 512.2 3.4
THIENEMANNIMYIA GR. 871.2 288.3 579.8 3.9
DICROTENDIPES NEOMODESTUS 576.7 141.1 358.9 2.4
GLYPTOTENDIPES SP. 12.3 288.3 150.3 1. 0
POLYPEDILUM CONVICTUM 2877.3 1294.5 2085.9 14.0

RHEOTANYTARSUS SPP. 1441.7 1006.1 1223.9 8.2
TANYTARSUS SPP. 429.4 0.0 214.7 1.4
ZAVRE LI A GR. 141.1 429.4 285.3 1. 9
SYMPOTTHASTI A SP, 141.1 0.0 70.6 0.5
CRICOTOPUS SPP. 2018.4 1447.9 1733.1 11.7
CRICOTOPUS DICINCTUS 294.5 141.1 217.8 1.5

i EUKIEFFERIELLA BAVARICA GR. 429.4 0.0 214.7 1.4
EUK!EFFERIELLA

DISCOLORIPES CR. 0.0 12.3 6.1 <0.1
NANOCLADIUS SPP . 288.3 0.0 144.2 1.0
ORTHOCLADIUS SP . 288.3 0.0 144.2 1.0
SYNORTHOCLADIUS SP . 14 1.1 0.0 70.6 0.5

LYMN AEA SP. 6.1 0.0 3.1 <0.1
FERRISSI A SP. 6.1 0.0 3.1 <0.1
PISIDIUM SP. 306.7 92.0 199.4 1. 3
SPHAERIUM SPP. 576.7 73.6 325.2 2.2

TOTAL 19385.1 10361.5 14873.1

_ _ _ _
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Table C-5

2l Standing crop (org/m ) and percent total of benthic macroinvertebrates collected
with a dome sampler at Bell Bond I on the Susquehanna River, 14 April 1981.i

Replicates are indicated by collection number.

TAXON LS I- 81- 008 LSI-81-009 MEAN PERCENT TOTAL

I
| ALLOEOCOELA 98.2 36.8 67.5 0.4

PROSTOKA SP.' 6.1 6.1 6.1 <0.1
NEMATODA 1177.9 1730.1 1454.0 8.0,

NAIDIDAE 871.2 717.8 794.5 4.4
. TUBIFICIDAE 2957.1 2190.2 2573.6 14.2
| PELOSCOLEX SP. 61.3 36.8 49.1 0.3
' LUMB RI CULIDAE 269.9 190.2 230.1 1.3

EPHEMEROPTERA 24.5 0.0 12.3 0.1
'. POTAMANTHUS SPP. 171.8 92.0 131.9 0.7

CAENIS SP. 42.9 18.4 30.7 0.2
EPHEMERELLIDAE 6.1 85.9 46.0 0.32

*
DRUNELLA SPP. 24.5 6.1 15.3 0.1
EURYLOPHELLA LUTULENTA 0.0 6.1 3.1 <0.1
SERRATELLA SPP. 0.0 6.1 3.1 <0.1
ISONYCHI A SP. 0.0 12 .3 6.1 <0.1

; HEP TA GENII D AE 92.0 18.4 55.2 0.3
HEPTAGENI A SP P. 6.1 0.0 3.1 <0.1
STENACRON INTERPUNCTATUM 49.1 55.2 52.1 0.3
STENONEMA PULCHELLUM 30.7 24.5 27.6 0.2
STENONEMA TERMINATUM 55.2 12 . 3 33.7 0.2
TRI CHOPTERA 24.5 0.0 12.3 0.1

L NEURECLIPSIS SP. 6.1 0.0 3.1 <0.1
CHEUMATOPSYCHE SPP. 239.3 92.0 165.6 0.9
HYDROPSYCHE PHALER ATA 24.5 6.1 15.3 0.1
SYMPHITOPSYCHE SPP. 6.1 0.0 3.1 <0.1
LEPTOCERIDAE 55.2 24.5 39.9 0.2
MYSTACIDES SPP. 24.5 0.0 12.3 0.1
NECTOPSYCHE SP. 104.3 79.8 92.0 0.5
OECETIS SP P. 282.2 171.9 230.1 1.3
OECETIS CINERASCENS 42.9 55.2 49.1 0.3
COLEOPTERA (PUPAE) 0.0 6.1 3.1 <0.1
OPTIOSERVUS SP. 55.2 0.0 27.6 0.2
STENELMIS SP, 110.4 12.3 61.3 0.3
EMPIDIDAE 0.0 6.1 3.1 <0.1

1 CERATOPOOONIDAE 73.6 55.2 64.4 0.4
CHI RONOMID AE 0.0 141.1 70.6 0.4
CHI RONOMI D AE (PUPAE) 288.3 582.8 435.6 2.44

'
TAN Y PODINAC 141.1 141.1 141.1 0.8
ABLABESMYI A SPP. 0.0 141.1 70.6 0.4

i ABLABESMYI A MALLOCHI 582.8 1006.1 794.5 4.4'

THIENEMANNIMYI A GR. 871.2 1294.5 1082.8 6.0
CH I RONOMI N AE 429.4 0.0 214.7 1.2
CRYPTOCHI PONOMUS FULVUS GR. 30.7 1153.4 592.0 3.3
DICROTENDIPES NEOMODESTUS 717.8 429.4 573.6 3.2
GLYPTOTENDIPES SP. 141.1 141.1 141.1 0.8
PHAENOPSECT RA SP. 429.4 141.1 285.3 1.6
POLYPEDILUM SPP. 0.0 141.1 70.6 0.4

; POLYPEDILUM CONVICTUM 717.8 141.1 429.4 2.4
POLYPEDILUM NR. SC ALAENU M 435.6 288.3 ?S2.0 2.0
FHEOTANYTARSUS SPP. 1024.5 717.8 8 71.2 4.8
TANYTARSUS SPP. 3036.8 2883.4 2960.1 16.3
ZAVRELI A GR. 1018.4 1723.9 1371.2 7.6,

' SYMPOTTHASTIA SP. 0.0 288.3 144.2 0.8
CRI COTOPUS SPP. 6.1 0.0 3.1 <0.1;'
CRICOTOPUS BICINCTUS 14 1. 1 429.4 285.3 1.6
EUKI EFFERIELLA BAVARICA GR. 0.0 288.3 144.2 0.8
NANOCLADIUS SP P. 717.8 429.4 573.6 3.2
SYNORTHOCLADIUS SP. 141.1 0.0 70.6 0.4
PHYS A SP . 6.1 0.0 3.1 <0.1
PISIDIUM SP. 92.0 30.7 61.3 0.3

, SPHAERIUM SPP. 36.8 6.1 21.5 0.1
I

TOTAL 17999.2 18299.8 18149.0

- - . . - _- __ , ___.~. _ -- - _--
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Table C-6

2Standing crop (org/m ) and percent total of benthic macroinvertebrates collected
with a dome sampler at Bell Bend III on the Susquehanna River, 15 April 1981.

,

; Replicates are indicated by collection number.
1

TAXON LSI-81-Oll LSI-81-012 MEAN PERCENT TOTAL

ALLOEOCOELA 18.4 24.5 21.5 0.2
N EM ATODA 785.3 2196.3 1490.8 12.0
NAIDIDAE 717.8 2012.3 1365.0 11.0
TUBIFICIDAE 144).7 1785.3 1613.5 13.0
PELOSCOLEX SP. 6.1 6.1 6.1 <0.1
LUMB RICU LID AE 723.9 527.6 625.8 5.0

ISOTOMURUS PALUSTRIS 24.5 0.0 12 .3 0.1
EPHEMEROPTERA 24.5 0.0 12 .3 0.1
POTAMANTHUS SPP. 12.3 92.0 52.1 0.4
CAEN IS SP . 79.8 104.3 92.0 0.7
DRUNELLA SPP. 6.1 0.0 3.1 <0.1
SERRATELLA SPP. 0.0 6.1 3.1 <0.1
SERRATELLA DEFICI ENS 6.1 0.0 3.1 <0.1
HEPTAGE NI ID AE 55.2 55.2 55.2 0.4
HEPTAGENI A SPP. 0.0 12.3 6.1 <0.1
STENACRON INTERPUNCTATUM 24.5 18.4 21.5 0.2

STENONEMA SPP. 6.0 6.1 3.1 <0.1
STENONEMA ITHACA 0.0 6.1 3.1 <0.1
STENONEMA PULCHELLUM 24 .5 0.0 12.3 0.1
STENONEMA TERMINATUM 12.3 55.2 33.7 0.3
NEURECIIPSIS SP. 0.0 18.4 9.2 0.1

POLYCENTROPUS SP. 6.1 0.0 3.1 <0.1
CHEUMATOPSYCHE SPP. 1 35.0 110.4 122.7 1.0
HYDROPSYCHE SPP. 0.0 6.1 3.1 <0.1
HYDROPSYCHE PHALERATA 42.9 42.9 42.9 0.3

SYMPHITOPSYCHE BIFIDA GR. 0.0 24.5 12 .3 0.1

NECTOPSYCHE SP. 0.0 79.8 39.9 0.3

OECETIS SPP. 153.4 165.6 15?.5 1.3

OECETIS AVAFA 0.0 6.1 3.1 <0.1
OECETIS CINERASCENS 24.5 85.9 55.2 0.4
E LMI DAE (ADULTS) 0.0 24.5 12.3 0.1

STENELMIS SP. 6.1 18.4 12.3 0.1

EMPIDIDAE 24.5 24.5 24.5 3.2

CER AT OPOGONID AE 24.5 0.0 12.3 0.1
O.0 141.1 70.6 0.6'CHIRONOMIDAE '

CHIRONOMID AE (PUPAE) 12.3 527.6 26 9.9 2.2

ABLABESMYI A MALLOCHI 141.1 141.1 141.1 1.1
THIENEMANNIMYIA GR. 717.8 582.8 650.3 5.2

CRYPTOCHIRONOMUS FULVUS GR. 6.1 288.3 147.2 1.2

DICROTENDIPES NEOMODESTUS 141.1 0.0 70.6 0.6
GLYPTOTENDIPES SP. 0.0 141.1 70.6 0.6

PHAENOPSECTRA SP. 12.3 429.4 220.9 1.8
POLYPEDILUM CONVICTUM 141.1 141.1 141.1 1.1
RHEOTANYTARSUS SPP. 723.9 1294.5 1009.2 8.1
TANYTARSUS SPP. 1435.6 1589.0 1512.3 12.2

. TRIDELOS FUSICORNIS 12.3 0.0 6.1 <0.1
ZAVRELI A GR. 717.8 576.7 647.2 5.2l

SYMPOTTHASTI A SP. 14 1.1 141.1 141.1 1.1
,

ORTHOC LADI INAE 141.1 0.0 70.6 0.6'

CORYNONEURA SP. C.0 141.1 70.6 0.6
,

! CRICOTOPUS SPP. 288.3 288.3 288.3 2.3

CRICOTOPUS BICINCTUS 288.3 141.1 214.7 1. 7'

N ANOCLADIUS SP P. 576.7 288.3 432.5 3.5

SYNORTHOCLADIUS SP. 288.3 141.1 214.7 1.7

GYRAULUS SP. 24 .5 0.0 12 .3 0.1
PISIDIUM SP. 24 .5 55.2 39.9 0.3

i SPH AERIUM SPP. 30.7 42.9 36.8 0.3
'

UNIONIDAE 0.0 6.1 3.1 <0.1

TOTAL 10245.0 14612.9 12428.6

,
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Table C-7

Standing crop (org/m ) and percent total of benthic macroinvertebrates collected
with a dome sampler at SSES I on the Susquehanna River, 15 June 1981.
Heplicates are indicated by collection number.

,

;

TAXON LSI-81-014 LSI-81-015 MEAN PERCENT TOTAL .'

T RI CLADID A 6.1 55.2 30.7 0.1
NEMATODA 79.8 190.2 135.0 0.2
NAIDIDAE 871.2 73.6 472.4 0.9
SLAVINA APPENDICULATA 141.1 0.0 70.6 0.1
TUBIFICIDAE 1582.8 1447.9 1515.3 2.8
PELOSCOLEX SP. 0.0 24.5 12.3 <0.1
LUM 8RICULIDAE 337.4 404.9 3 71.2 0.7
ASELLUS SP. 6.1 6.1 6.1 <0.1
ACRONEURI A SPP. 6.1 0.0 3.1 <0.1
NEOPERLA SP. 6.1 12.3 9.2 <0.14

EPHEMEROPTERA 24.5 0.0 12.3 <0.1
EPHORO'd SP. 18.4 24.5 21.5 <0.1
POTAFANTHUS SPP. 110.4 147.2 128.8 0.2
CAEMIS SP. 5681.0 5987.7 5834.4 10.8,

| SEr.RATELLA DEFICIENS 0.0 12.3 6.1 <0.1
'

B1.ETID AE 42.9 55.2 49.1 0.13

4 IlONYCHIA SP. 6.1 153.4 79.8 0.1
H3PTAGENIIDAE 1239.3 1306.7 1273.0 2.44

HEPTAGENI A SPP. 122.7 36.8 79.8 0.1
RHITHROGENA SP. 0.0 6.1 3.1 <0.1
STENONEMA SPP. 18.4 0.0 9.2 <0.1
STENONEMA ITHACA 18.4 55.2 36.8 0.1
STENONEMA PULCHELLUM 208.6 251.5 230.1 0.4
SIALIS SP. 6.1 6.1 6.1 <0.1
TRI CHOPTERA (PUPAE) 6.1 12.3 9.2 <0.1
POLYCENTROPODIDAE 6.1 0.0 3.1 <0.1
NEURECLIESIS SP. 18.4 12 .3 . 15.3 <0.1
CHEUM ATOPSYCHE SPP. 15134.9 18552.1 16843.5 31.2
HYDROPSYCHE SPP. 1411.0 975.5 1193.3 2.2
HYDROPSYCHE PHALERATA 1190.2 3460.1 2325.2 4.3
MACRONEMA SPP. 6.1 0.0 3.1 <0.1
SYMPHITOPSYCHE SPP. 12.3 79.8 46.0 0.1
SYMPHI'lVPSYCHE MOROSA 49.1 73.6 61.3 0.1
LEPTOCERIDAE 14 1.1 24.5 82.8 0.2

4 CERACLEA SPP. 24.5 0.0 12.3 <0.1
'

CERACLEA ALA(NA 6.1 0.0 3.1 <0.12

CERACLEA MACULATA 24.5 0.0 12.3 <0.1
CERACLEA TARSIPUNCTATA 0.0 18.4 9.2 <0.1
OECETIS SPP. 12.3 18.4 15.3 <0.1
OECETIS CINERASCENS 6.1 6.1 6.1 <0.1
OECETIS INCONSPICUA 24.5 0.0 12.3 <0.1
PSEPHENUS SP. 0.0 6.1 3.1 <0.1
DUBIRAPHI A SP. 0.0 24.5 12.3 <0.1
STENELMIS SP. 55.2 190.2 122.7 0.2
SIMULIIDAE 79.8 61.3 70.6 0.1
CHIRONOMIDAE 0.0 141.1 70.6 0.1
CHIRONOMIDAE (PUPAE) 1362.0 1184.0 1273.0 2.4
NILOTANYPUS SP. 0.0 141.1 70.6 0.1
THIENEMANNIMYIA GR. 1165.6 1736.2 1450.9 2.7
CRYPTOCHIRONOMUS FULVUS GR. 30. 7 0.0 15.3 <0.1
GLYPTOTENDIPES SP. 141.1 147.2 144.2 0.3
MICROTENDIPES SP. 0.0 12.3 6.1 <0.1
PHAENOPSECTRA SP. 141.1 0.0 70.6 0.1
POLYPEDILUM CONVICTUM 877.3 1441.7 '1159.5 2.1
10LYPEDILUM NR. SCALAENUM 0.0 6.1 3.1 <0.1
RHEOTANYTARSUS SPP. 13116.5 18871.1 15993.8 29.6

; TRIBELOS FUSICORNIS 0.0 141.1 70.6 0.1
i CORYNONEURA SP. 141.1 0.0 70.6 0.1

CHICOTOPUS DICINCTUS 0.0 141.1 70.6 0.1
E UKIE FFERI ELLA

DISCOLORIPES GR. 0.0 294.5 147.2 0.3
; THIENEMANNIELLA SPP. 0.0 147.2 73.6 0.1

LYMNAEA SP. 0.0 12 .3 6.1 <0.1
FERRISSI A SP. 6.1 0.0 3.1 <0.1'

| PISIDIUM SP. 687.1 723.9 705.5 1.3
'

SPHAERIUM SPP. 1263.8 1558.3 1411.0 2.6

TOTAL 47673.4 60470.9 54071.3
,

!

i

'
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| Table C-8

2
; Standing crop (org/m ) and percent total of benthic macroinvertebrates collected

with a dor.e sampler at SSES II on the Susquehanna River, 18 June 1981.
; Replicates are indicated by collection number.

TAXON LSI-81- 017 LSI-81-018 M EAN PERCENT TOTAL
,

T RI CLADID A 6.1 36.8 21.5 0.1
NEMATODA 128.8 184.0 156.4 0.9
NAIDIDAE 288.3 717.8 503.1 2.8 !

'
TUBIFICIDAE 349.7 1165.6 757.7 4.2 |

LUMBRICULIDAE 18.4 67.5 42.9 0.2
ASTACIDAE 0.0 6.1 3.1 <0.1
EPilEMEROPTERA 6.1 0.0 3.1 (0.1 i

EPilORON SP. 0.0 6.1 3.1 <0.1 !

i POTAMANTHUS SPP. 36.8 18.4 27.6 0.2 |
| CAENIS SP. 1773.0 3325.2 2549.1 14.1

EPHEMERELLIDAE 12.3 0.0 6.1 <0.1,

LEPTOPilLEBIIDAE 0.0 6.1 3.1 <0.1
! I SON YCH I A S P. 30.7 116.6 73.6 0.4

!!EPTAGE N! !D AE 288.3 705.5 496.9 2.7*

IIEPTAGENIA SPP. 30.7 36.8 33.7 0.2
RlllTi!ROGENA SP. 12.3 24.5 18.4 0.1
STENACRON INTERP UNCTATUM 6.1 24.5 15.3 0.1

. STENONEMA ITilACA 0.0 12.3 6.1 <0.1
j STENONEMA PULCilELLUM 98.2 159.5 128.8 0.7

COENAGRIONIDAE 6.1 0.0 3.1 <0.1
SIALIS SP. 18.4 24.5 21.5 0.1
THI CllOPTE RA (PUPAE) 6.1 30.7 18.4 0.1
POLYCENTROPUS SP. 0.0 6.1 3.1 <0.1>

; ilYDROP SYCIIID AE 6.1 0.0 3.1 <0.1
~ CllEUMATOPSYCIIE SPP. 1546.0 3429.4 2487.7 13.8

'

llYDROPSYCllE SPP. 0.0 245.4 122.7 0.7
,

i ilYDROPSYCilE PilALERATA 325.2 914.1 619.6 3.4
,

MACRONEMA SPP. 0.0 6.1 3.1 <0.1
SYMPilITOPSYCllE SPP. 0.0 42.9 21.5 0.1'

SYMPIIITOPSYCl!E MOROSA 0.0 24.5 12.3 0.1 ,

j LEPTOCERIDAE 135.0 214.7 174.8 1.0
'

. CEPACLEA SPP. 24.5 55.2 39.9 0.2

| CERACLEA FLAVA 18.4 0.0 9.2 0.1
CERACLEA'TARSIPUNCTATA 0.0 24.5 12.3 0.1

,

OECETIS SPP. 6.1 67.5 36.8 0.2'

E LMI DAE ( ADU LTS) 0.0 24.5 12.3 0.1
OPTIOSERVUS SP. 0.0 24.5 12.3 0.1
STENE LMIS SP. 98.2 128.8 113.5 0.6
CIII RONOMID AE (PUPAE) .' . 8 883.4 800.6 4.4
TilIENEMANNIMYI A GR. 441.7 865.0 653.4 3.6
CRYPTOCllI RONOMUS FULVUS GR. 0.0 6.1 3.1 <0.1
ENDOCilIRONOMUS SPP. 0.0 6.1 3.1 <0.1
GLYPTOTENDIPES SP. 0.0 18.4 9.2 0.1
MICROTENDIPES SP. 14 1.1 441.7 291.4 1.6 ,

PilAENOPSECTRA SP. 0.0 141.1 70.6 0.4
POLYPEDILUM CONVICTUM 6.1 1153.4 579.8 3.2
POLYPEDILUM NR. SCALAENUM 6.1 0.0 3.1 <0.1
RilEOTANYTARSUS SPP. 2932.5 9092.0 6012.3 33.2

f ZAVRELI A GR. 141.1 141.1 141.1 0.8

i CORYNONEURA SP. 141.1 0.0 70.6 0.4
L EU KI E FFE RI ELLA

DISCOLORIPES GR. 0.0 141.1 70.6 0.4
i

NANOCLADIUS SPP. 0.0 141.1 70.6 0.4
PISIDIUM GP. 282.2 12 8.8 205.5 1.1
SPWAERIUM SPP. 251.5 803.7 527.6 2.9

t TOTAL 10337.2 25839.4 18088.1

!

i

!
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Table C-9'

i I
2

Standing crop (org/m ) and percent total of benthic macroinvertebrates collected
with a dome sampler at Bell Bond I on the Susquehanna River, 16 June 1981.

,

j Replicates are indicated by collection number.

'
TAXON LSI-81-020 LSI-81-021 MEAN PERCENT TOTAL

i H YD RA ' S P . 6.1 55.2 30.7 0.2
4 ALLOEOCOELA 12.3 6.1 9.2 0.1

T RICL ADID A 12.3 0.0 6.1 <0.1
PROSTOMA SP. 55.2 0.0- 27.6 0.2
NEMATODA 171.8 141.1 156.4 1.1
NAIDIDAE 435.6 723.9 579.8 4.1
TUBIFICIDAE 1601.2 3000.0 2300.6 16.4
PSLOSCOLEX SP. 6.1 165.6 85.9 0.6
LUMB RICU LID AE 73.6 233.1 153.4 1.1
HIRUDINEA 0.0 61.3 30.7 0.24

i ASTACIDAE 12.3 0.0 6.1 <0.1
NEOPER LA SP. 18.4 6.1 12.3 0.1
EPHORON SP. 0.0 6.l~ 3 .1 <0.1
POTAMANTHUS SPP. 61.3 55.2 58.3 0.4
CAENIS SP. 2981.6 3055.2 3018.4 21.5*

LEPTOPH LEB I IDAE 6.1 0.0 3 .1 <0.1
j HEPTAGEN!!DAE 1042.9 852.8 947.9 6.7
( HEPTAGENIA SPP. 85.9 4 54 .0 269.9 1.9
| STENACRON SPP. 0.0 24.5 12.3 0.1

STENACRON INTERPUNCTATUM 0.0 6.1 3.1 <0.1
STENONEMA SPP. 6.1 24.5 15.3 0.1
STENONEMA PULCHELLUM 171.8 171.8 171.8 1.2

,

SIALIS SP. 73.6 49.1 61.3 0.4
TRICHOPTE RA (PUPAE) 12.3 0.0 6.1 <0.1
POLYCENTROPODIDAE 6.1 0.0 3.1 <0.1
NEURECLIPSIS SP. 12.3 6.1 9.2 0.1
CHEUMATOPSYCHE SPP. 1766.9 1631.9 1699.4 12.1
HYDROPSYCHE PHALERATA 73.6 18.4 46.0 0.3
LEPTOCERID AE 214.7' 55.2 135.0 1.0
CERACLEA MACULATA 24.5 0.0 12.3 0.1
CERACLEA TARSIPUNCTATA 0.0 18.4 9.2 0.1'

OECETIS SPP. 79.8 98.2- 89.0 0.6
OECETIS CINERASCENS .6.1 0.0 3.1 <0.1
OECETIS INCONSPICUA 6.1 6.1 6.1 <0.1'

DUBI RAPHI A SP. 0.0 36.8 18.4' O.1
STENE LMIS SP. 6.1 12.3 9.2 0.1
SIMULIIDAE 0.0 24.5 12.3 0.1
CERATOPOGONIDAE

. 55.2 73.6 64.4 0.5
; CHIRONOMIDAE (PUPAE) 429.4 576.7 503.1 3.6

ABLABESMYIA MALLOCHI 159.5 288.3 223.9 1.6
LADRUNDINI A SP. 141.1 141.1 141.1 1.0
TH*ENEMANNIMYIA GR. 589.0 1294.5 941.7 6.7
C RYPTOCHI RONOMUS FU LVUS GR. 14 1. 1 0.0 70.6 0.5
DICROTENDIPES NEOMODESTUS 0.0 6.1 3.1 <0.1
MICROTENDIPES SP. 6.1 589.0 297.5 2.1,

POLYPEDILUM SPP. 14 1. 1 0.0 70.6 0.5
POLYPEDILUM NR. SCALAENUM 0.0 294.5 147.2 1.0
RHEOTANYTARSUS SPP. 0.0 288.3 144.2 1.0

; TANYTARSUS SPP. 0.0 141.1 70.6 0.5
ZAVRELI A GR. 141.1 141.1 141.1 1.0
CORYNONEURA SP. 0.0 429.4 .214.7 1.5
NANOCLADIUS SPP. 14 1.1 288.3 214.7 1.5
PHYS A SP. 0.0 6.1 3.1 <0.1
LYMN AE A SP. 6.1 6.1 6.1 <0.1

i PL ANORBID AE 6.1 0.0 3.1 <0.1
= FERRISSI A SP. 30.7 6.1 18.4 0.1
! PISIDIUM SP. 220.9 411.0 316.0 2.2
j SPH AERIUM SPP. 687.1 171.8 429.4 3.1

TOTAL 11938.1 16152.2 14044.9
!

i.

L
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i Table C-10

Standing crop (org/m ) and percent total of benthic macroinvertebrates collected
with a dome sampler at Bell Bend III on the Susquehanna River, 17 June 1981.
Replicates are indicated by collection number. - j

! |

i TAXON. LSI-81-023 LSI-81-024 MEAN PERCENT TOTAL

llYDRA SP. 24 .5 0.0 12.3 0.1
N EMATODA 337.4 30.7 184.0 1.8
NAIDIDAE 288.3 0.0 144.2 1.4

i

i TUBIPICIDAE 760.7 2 51 .5 506.1 4.9
PELOSCOLEX SP. 24.5 0.0 12.3 0.1

i LUMBRICULIDAE 116.6 92.0 104.3 1. 0 1
'

; ASTACIDAE 6.1 0.0 3.1 <0.1
NEOPERLA SP. 6.1 0.0 3.1 < 0 .1.
POTAMANTIlUS SPP. 67.5 18.4 42.9 0.4
CAENIS SP. 3368.1 1196.3 2282.2 22.0

4 BAETIDAE 30.7 0.0 15.3 0.1
! ISONYCilIA SP. 30.7 6.1 18.4 0.2

1 !!EPTAGEN I ID AC 877.3 239.3 5 58.3 5.4
i ilEPTAGENIA SPP. 337.4 141.1 239.3 2.3

|.
RillTi!ROGENA SP . 12.3 6.1 9.2 0.1
STENACRON INTERPUNCTATUM 30.7 0.0 15.3 0.1
STENONEMA SPP. 12.3 6.1 9.2 0.1'

STENONEMA ITilACA 6.1 12.3 9.2 0.1
STENONEMA PULCilELLUM 239.3 171.8 205.5 2.0

, SIALIS SP. 98.2 30.7 64.4 0.6'

'

TRICIIOPTERA (PUPAE) 6.1 0.0 3.1 <0.1
NEURECLIPSIS SP. 12.3 12 .3 12.3 0.1
CilEUMATOPSYCl!E SPP. 2460.1 1773.0 2116.6 20.4
IlYDROPSYCilE SPP. 110.4 159.5 135.0 1.3
IlYDROPSYCllE PilALERATA 190.2 392.6 291.4 2.8
LEPTOCERIDAE 239.3 0.0 119.6 1.2
CERACLEA TARSIPUNCTATA 55.2 0.0 27.6 0.3

!| OECETIS SPP. 61.3 36.8 49.1 0.5
OECETIS INCONSPICUA 135.0 0.0 67.5 0.7

{ OPTIOSERVUS SP. 6.1 0.0 3.1 <0.1
STENELMIS SP. 61.3 61.3 61.3 0.6

l CERATOPOGONIDAE 6.1 24.5 15.3 0.1
I CIII RONOMID AE (PUPAE) 14 1. 1 147. 2 144.2 1.4 ;

ABLABESMYI A M ALLOCIII 6.1 0.0 3.1 <0.1
TilIENEMANNIMYIA GR. 717.8 141.1 429.4 4.1
CRYPTOCllI RONOMUS FU LVUS GR. 6.1 0.0 3.1 <0.1
MICROTENDIPES SP. 147.2 147.2 147.2 1.4
POLYPEDILUM CONV ICTUM 288.3 0.0 144 .2 1.4
RiiECTANYTARSUS SPP. 576.7 429.4 503.1 4.9
TANYTARSUS SPP. 0.0 141.1 70.6 0.7
ZAVRELIA GR. 865.0 288.3 576.7 5.6i

! CORYNONEURA CELERIPES 147.2 0.0 73.6 0.7
LYMNAEA SP. 24.5 0.0 12.3 0.1
FERRISSI A SP. 67.5 0.0 33.7 0.3

| PISIDIUM SP. 834.4 73.6 4 54.0 4.4
SPilAERIUM SPP. 705.5 128.8 417.2 4.0 .

I
.

TOTAL 14545.2 6159.3 10352.5 )

i

,

!

!

!
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Table e-31

Stan.!!n1 crop Nrg/m#) a nd g>c r ee n t total of benthic macroinvertebrates collected
wi t h a domo n-ampler at S 5 t.S I on the Su M uchann4 P!ver, 12 October 1991.
Peplicates arn idicate1 by collection number.

tax 0N Lst-81-026 LSt-91-027 MFAN PEPCFNT TOTAL

All.OEOCOELA 55.2 79.8 67.5 0.1
T P t CLADID A 2311.3 1092.0 1711.1 1.1
PPOSTOMA SP. 79.8 12.3 46.J 0.1Nf4ATODA 3190.2 533.7 1962.0 3.4NAIDIDAF 6251.5 865.0 1558. 3 6.51rPIFICIDAE 6396.5 3552.1 4969.3 9.1
LC *H P ! CU L ID A s 263.8 19e.% 1 31 . 3 0,6
r kP obLL t. LID A f 0.0 6.1 3.1 <0.1ILFCOPTrFA 24.5 0,0 12.3 (0.1Pt> LID 7F 288.3 206.6 24 8 . 5 0.5IHA5GANotHCFA SP , 6.1 12.3 9. 2 <0.1
PUT A *A N THU S SP P. 1847.2 809.R 973.5 1.6CA t % I S bP. 699.4 180.4 519.9 1.0
T h lC7 R YTHOD!S SP. 12.) 0.0 6.1 <0.1t PHI'it i:F LLID Af' O.0 79.8 19.9 0.1
F PPEMf3 f LI.A S P P . 0.0 6.1 3.1 (0.1
LAlT!bAf 55.2 19.4 1 6 . 41 0.1
F r.f UDOCLOTON SP. 6.1 0.0 1.1 (0.1I Son yCH I A ; P . 67.5 12.3 19.9 0.1
H E P T ACt.N! !n Al- 10(7.5 362.0 714.7 1.3STr* 0h t 4A SI P. 159.5 24.5 92.0 0.2$TI .Est wA #1JTCUM 0.0 6.1 3.1 <0.1
STENEWIMA ITHACA 190.2 116.6 151,4 0.1STENOt4MA P UI.Cli t, LI U M 1392.6 96 T . 2 1377.9 2.2

, ST t%M LMA TI P MI'J ATOM 454.0 509.2 481.6 0.9I
ST YLOGO4PHJ G A11$ 3 ST Yt.I!1 0.0 6.1 1.1 <0.1C9tNACPIGt;!DAF $5.2 C.0 27.6 0.1APGIA SP. 6,1 14.5 15,3 (0.1
POLYCfN1PONDIDAf 55.2 0.0 27.6 G.!
NESPtTL I P SIS S P . 607.4 411.0 509.2 0.9POLYCElsTkOPUS SP. 30.7 153.4 12.G 0.6
CHf u'tA 1LPS YCHE .aP P. 18319.0 1 3754.6 16 0 M . it 29.3
HYCPOPSYCHE SP P . 79.8 55.2 67.5 0.1HYD>CPSYCHf' PHALfpATA 977.3 840.5 " $8. 9 1.6
*.AC PQt. t." A SPP. 12.3 6.1 9.2 <C.1
SYMPHITOPSYCHT SPP. 0.0 18.4 9.2 <0.1
F YMFet!TvPSYCHE Bir !O A O. 24,5 0.0 12.3 (0.1
SYMPHITOPSYCHE Mw S A 24.5 24,5 24.5 <0.1o
HYDROPTILIDAt FUPAE) 24.5 0.0 12.1 <0.1
H YDl40PTIL A SPP. t. 8 7.1 360.4 S I ). 7 1.0
LI.P 70C E P I D A f: 319.0 198.8 158.9 '.7CEPACLEA SPP. 24.5 0.0 12.3 <0.1
CCPACLEA T A PS! Pu tiCT A TA 24.5 .0 12.3 <0.1
MYST ACIDE S SP P. 30.7 0.0 15.3 (0.1htCTOPSYCHE SF. 0.0 55.2 27.6 C.1OECET!S SFP. 135.0 220.9 177.9 0.3OECETIS AVAPA 61.3 190.2 12 5.8 .2
OECETIS CINEPASCENS 466.3 374.2 420.2 0.0
GECETIS INCONSPICUA 0.0 24.5 12.3 <0.1
DEPOSUS SP. 6.1 0.0 3.1 (0.1
FLMIDAE ( A DU LTS ) 67.5 G5.9 76 . 7 0.1
INBIPAPHIA SP. 0.0 79.8 19.9 0.1
OF TI OSF kVUS S P. 61.3 73.6 67.5 0.1STENELMIS SP. 30 0.6 404.9 152.8 c.6ANTDCHA SP. 0.0 24.5 12.3 <0.1$1 P C Li l 0A f' 61.1 0.0 E.7 0.)
A Tht' P I A SP . 6.1 0.0 3.1 <C.1IMP 10!DAE 1355.8 963.2 1859.5 2.1CEFATOPOGON!DAE 30.7 24.5 27.6 0.1
CHIPONCMIDAE 288.3 0.0 144.2 0.3CHIFONOMIDAt (PUPAF) 6.1 0.0 3.1 <0.1
P POCL ADIUS SF . 141.1 0.6 70.6 C.1
THI ENf MANN !MY! A CF. 6613.5 5177.9 5995.7 10.3
PICPUTfEDI P LS hf 0%UESTUS 294.5 141.1 217.8 0.4
CLY P TO TEN D I F FS SP. 6.1 5 76 .7 291.4 0.5
MICPOTENDIPEG EP. 141.1 141.1 141.1 C.1PAPACHI MmVS bP P. 147.2 0.0 73.6 C.1
PHAtNOPSCCTrA SP. 6.1 0.0 3. I <0.1
PDLYPEDILUM CONVI CTU M 3325.2 '17.8 2021.5 3.7
POL Y PE D I LU M h p . S C A LA E NU'4 289.3 0.0 144.2 0.3
PHEUTANYTARSUS SPP. 3748.5 1291.5 2521.5 4.6
TANYTAPSUS SPP. 141.1 0.0 70.6 C.1
CPICOTOPUS SPP. 1319.0 141.1 730.1 1.3
CPICOTOPUS BICINCTUS 6.1 2P8.3 147.2 0.1
EURIFFFEP!ELIA BAVAPICA CP. 0.0 141.3 70.6 0.1TVI61rif E Plf LLA

D ISCOLOpt P f S CP , 6.1 141.1 73.6 0.1OPTHOCLADIUS SP. 268.3 141.1 214.7 0.4
UNI 0fNTIFIED TCPPr TP! AL 0.0 79.8 39.9 G.1

, PHYSA SP. 6.1 0.0 1.1 'O.1
! CYPAULUS SP. 0.0 6.1 3.1 <0.11 HELISOMA SP. 42.9 0.0 21.5 <0.1ffPPISSIA SP. 503.1 472.4 487.7 0.9

CONIO0 ASI S VI FGl:4 tCA 6.1 0.0 3.1 <0.1PIS!DIUM SP. 1932.5 1380.4 1656.4 1.0
S PH AE Pl UM SPP. 1546.0 1220.9 1383.4 2.5

10T. 69684.2 40703.6 54692.3
|

.
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Table C-12
l

2Standing crop (org/m ) and percent total of benthic macroinvertebrates collected
with a dome sampler at SSES II on the Susquehanna River, 14 Octobet ". 9 81.
Replicates are indicated by collection number.

|

5 TAXON LSI-81-029 LSI -81-0 30 MEAN PERCENT TOTAL (

! ALLOEOCOELA 141.1 12.3 76.7 0.3 |

| TRICLADIDA 496.9 245.4 371.2 1.3

NEMATODA 705.5 55.2 380.4 1.4
NAIDIDAE 5901.8 288.3 3095.1 11.C

i TUBIFICIDAE 773.0 398.8 58 5.9 2.1
LUMBRICULIDAE 104.3 73.6 89.0 0.3

I PLECOPTERA 24.5 0.0 12.3 <0.1
PERLIDAE 61.3 67.5 64.4 0.2'

PHASCANOPHORA SP. 18.4 6.1 12.3 <0.1
POTAMANTHUS SPP. 840.5 466.3 653.4 2.3
CAENIS SP. 276.1 49.1 162.6 0.6

EPilEME RELLID AE 0.0 24.5 12.3 <0.1
D AETID AE 0.0 6.1 3.1 (0.1

PSEUDOCLOEON SP. 6.1 0.0 3.1 <0.1
ISONYCllI A SP. 24.5 6.1 15.3 0.1

IIEPTAGENIIDAE 1233.1 245.4 7 39.3 2.6
STENACRON INTERPUNCTATUM 79.8 12.3 46.0 0.2

STENONEMA SPP. 582.8 0.0 291.4 1. 0
STENONEMA FUSCUM 12.3 0.0 6.1 (U.1

STENONEMA ITilACA 12.3 49.1 30.7 0.1

STENONEMA PULCilELLUM 1018.4 791.4 904.9 3.2
STENONEMA TERMINATUM 282.2 239.3 260.7 0.9

COEN AGRIONID AE 0.0 6.1 3.1 <0.1
ARGI A SP. 6.1 0.0 3.1 <0.1
POLYCENTROPODIDAE 0.0 24.5 12.3 <0.1
NEURECLIPSIS SP . 227.0 239.3 233.1 0.8
POLYCENTROPUS SP. 12.3 6.1 9.2 < 0 .1

CHEUMATOPSYCHL SPP. 10294.4 10024.5 10159.4 36.2
HYDROPSYCitE SPP. 24.5 0.0 12.3 <0.1
!!YDROPSYCHE PIIALERATA 705.5 1000.0 852.8 3.0

MACRONEMA SPP. 18.4 36.8 27.6 0.1
SYMPilI10PSYCifE SPP. 6.1 0.0 3.1 <0.1
SYMPiiITOPSYCHE BIFIDA GR. 6.1 12.3 9.2 <0.1
SYMPillTOPSYCHE MOROSA 24.5 0.0 12.3 <0.1
ilYDROPTILA SPP. 6.1 24.5 15.3 0.1
LEPTOCERIDAE 723.9 349.7 536.8 1. 9
CERACLEA SPil 0.0 6.1 3.1 <0.1
NECTOPSYCllE SP . 0.0 55.2 27.6 0.1
OECETIS SPP. 61.3 36.8 49.1 0.2
OECETIS AVARA 61.3 104.3 82.8 0.3

OECETIS CINERASCENS 196.3 147.2 171.8 0.6
DEROSUS SP. 0.0 24.5 12.3 <0.1
E LMID AE (ADULTS) 0.0 30.7 15.3 0.1

OPTIOSERVUS SP. 24.5 24.5 24.5 0.1
STENELMIS SP. 306.7 110.4 208.6 0.7

SIMULIID AE 104.3 0.0 52.1 0.2
EMPIDIDAE 306.7 165.6 236.2 0.8

CllI RONOMID AE 576.7 0.0 288.3 1.0
CllIRONOMID AE (PUPAE) 141.1 0.0 70.6 0.3

ADLABESMYI A MALLOCHI 288.3 0.0 144.2 0.5

TillENEMANNIMYI A GR. 3312.9 1153.4 2233.1 8.0

DICROTENDIPES NEOMODESTUS 288.3 0.0 144.2 0.5
'

MICPOTENDIPES SP. 429.4 288.3 358.9 1.3'

POLYPEDILUM CONVICTUM 1582.8 429.4 1006.1 3.6

RHEOTANYTARSUS SPP. 2159.5 717.8 1438.6 5.1
ZAVRELI A GR. 288.3 0.0 144.2 0.5

CPICOTOPUS SPP. 141.1 0.0 70.6 0.3
CRICOTOPUS BICINCTUS 6.1 288.3 147.2 0. 5
EUKIEFFERIELLA BAVARICA GR. 288.3 0.0 144.2 0.5 )

EUKIEFFERIELLA |
DISCOLORIPES GR. 141.1 0.0 70.6 0.3

ORTl!OCLADIUS SP. 0.0 141.1 70.6 0.3
i

GYRAULUS SP. 0.0 6.1 3.1 <0.1
HELISOM A SP. 6.1 0.0 3.1 <0.1
PERRISSI A SP. 104.3 208.6 156.4 0.6
PISIDIUM SP. 582.8 404.9 493.9 1.8
SPH AERIUM PPP. 435.6 539.9 487.7 1.7

TCrTAL 36482.7 19642.8 28062.1

- _ - . - -_ - _ __. . - - -.
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| Table C-13

Standing crop (org/m ) and percent total of benthic macroinvertebrates collected
I with a dome sampler at Bell Bend I on the Susquehanna River, 13 October 1981.

Replicates are indicated by collection number.

TAXON LSI-81-032 LSI-81-0 3 3 MEAN PERCENT TOTAL

ALLOEOCO E LA 104.3 42.9 73.6 0.4
T RICLADID A 257.7 447.9 352.8 2.1
PROSTOMA SP. 73.6 24.5 49.1 0.3
NEM ATOD A 1079.8 362.0 720.9 4.3
MAIDIDAE 14 1.1 288.3 214.7 1.3
TUBIFICIDAE 2742.3 2153.4 24 4 f.9 14 .7
PELOSCOLEX S P. 122.7 85.9 104.3 0.6
LUMBhlCU LID AE 18.4 61.3 39.9 0.2
PERLID AE 24 .5 0.0 12 .3 0.1
POTAMANTIIUS SPP. 110.4 79.8 95.1 0.6
CAENIS SP. 233.1 319.0 276.1 1.7
TRI O3RYriiODES SP . 0.0 6.1 3.1 <0.1
BAETIDAE 0.0 6.1 3.1 <0.1
IIEPTAGENIIDAE 2392.6 2460.1 2426.4 14.5
STENACRON INTERPUNCTATUM 447,9 306.7 377.3 2.3
STENONEMA SPP. 116.6 184.0 150.3 0.9
STENONEMA PULCilELLUM 466.3 257.7 362.0 2.2
STENONEPW TERMINATUM 349.7 466.3 408.0 2.4
SIALIS SP. 24.5 0.0 12.3 0.1
CO RYD ALUS SP . 0.0 6.1 3.1 <0.1
POLYC ENTROPODID AE 0.0 159.5 79.8 0.5
NEURECLIPSIS SP. 122.7 116 . 6 119.6 0.7
POLYCENTROPUS SP . 6.1 36.8 21.5 0.1
CilEU MATOP SYCl!E S PP. 1067.5 1717.8 1392.6 8.3

11YDROPSYCIIE P11 ALER ATA 36.8 61.3 49.1 0.3

M ACRONEMA SPP. 0.0 6.1 3.1 <0.1
LEPTOCERIDAE 564.4 0.0 282.2 1.7
CERACLEA SP P. 0.0 55.2 27.6 0.2
MYSTACIDES SPP. 24.5 0.0 12.3 0.1
NECTOPSYCilE SP . 24.5 644.2 334 . 4 2.0
OECETIS SPP. 104.3 294 .5 199.4 1.2
OECETIS AVARA 30.7 24.5 27.6 0.2
OECETIS CINERASCENS 380.4 214.7 297.5 1.8
OECCTIS INCONSPICU A 61.3 7 73. 0 417.2 2.5
ELIIIDAE (ADULTS) 0.0 24.5 12.3 0.1
DUBI RAPIII A SP . 79.8 24.5 52.1 0.3
STENELMIS SP. 85.9 79.8 82.8 0.5
EMPIDIDAE 24.5 55.2 39.9 0.2
TilIENEMANNIMYIA GR. 1306.7 2607.4 1957.1 11.7
DICROTENDIPES NECMODESTUS 0.0 147.2 73.6 0.4
t1ICROTENDIPES SP. 0.0 141.1 70.6 0.4
PII AENOPSECT RA SP . 141.1 0.0 70.6 0.4
POLYPEDILUM CONVICTUM 28 8 .3 429.4 358.9 2.2
PCLYPEDILUM NR. SCALAENUM 141.1 0.0 70.6 0.4
RilEOTAN YTARSUS SPP. 300.6 288.3 294 .5 1.8
TANYTARSUS SPP. 6.1 141.1 73.6 0.4
ZAVRELI A GR. 288.3 288.3 288.3 1.7

PilYS A SP. 61.3 24.5 42.9 0.3

CYRAULUS SP. 30.7 0.0 15.3 0.1

IIELISOMA SP. 0.0 24.5 12.3 0.1

FERRISSI A SP . 36.8 190.2 113.5 0.7
PISIDIUM SP. 1355.8 1208.6 1282.2 7. 7
SPilAERIUM SPP. 503.1 26 3.8 383.4 2.3

TOTAL 15778.0 17600.2 16688.7
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f Table C-14

Standing crop (org/m ) and percent total of benthic macroinvertebrates collected

| with a dome sampler at Bell Bend III on the Susquehanna River, 13 October 1981.
Replicates are indicated by collection number.<

I TAXON LSI-81- 0 35 LSI-81-036 M EAN PERCENT TOTAL

A LLOEOCOELA 55.2 67.5 61.3 0.3 ;

T RI CLADID A 576.7 374 .2 475.5 2.0
4

| PROSTOMA SP. 190.2 85.9 138.0 0.6
NEMATODA 4214.7 3748.5 3981.6 16.9'

TUDI FI CI D AC 2104.3 3276.1 2690.2 11.4
PELOSUOLEX SP. 24.5 0.0 12.3 0.1
LUMBRI CULID AE 42.9 79.8 61.3 0.3
ISOTOMURUS PALUSTRIS 0.0 6.1 3.1 <0.1
PERLIDAE 0.0 24.5 12.3 0.1.

! PHASCANOPHORA SP. 6.1 0.0 3.1 <0.1
i POTAMANTHUS SPP. 674.8 601.2 638.0 2. 7

CAENIS SP. 98.2 276.1 187.1 0.8
TRI O3RYTHODES SP. 0.0 6.1 3.1 <0.1
ISONYCHI A SP . 24.5 24.5 24.5 0.1
HEP TAGEN II D AE 1092.0 1527.6 1309.8 5.6
STENACRON INTERPUNCTATUM 61.3 55.2 58.3 0.2
STENONEMA SPP. 0.0 110.4 55.2 0.2

,

STENONEMA FUSCUM 6.1 0.0 3.1 <0.1
STENONEMA ITHACA 12.3 36.8 24.5 0.1 ,

STENONEMA PULCHELLUM 1098.2 613.5 855.8 3.6
STENONEMA TERMINATUM 441.7 674.8 558.3 2.4

i SIALIS SP. 18.4 6.1 12.3 0.1
j POLYC EN TROPODID AE 24.5 104.3 64.4 0.3

NEURECLIPSIS SP. 49.1 42.9 46.0 0.2 >

POLYCENTROPUS SP . 61.3 6.1 33.7 0.1,

| CHEUMATOPSYCHE SPP. 1135.0 2355.8 1745.4 7. 4
i HYDROPSYCHE PHALERATA 49.1 116.6 82.8 0.4

HYDROPTILA SPP. 24.5 24.5 24.5 0.1 i

,

LEPTOCERIDAE 4 54.0 0.0 227.0 1.0,

NECTOPSYCHE SP. 61.3 1926.4 993.9 4.2
OECETIS SP P. 36.8 79.8 58.3 0.2
OECETIS AVARA 55.2 55.2 55.2 0.2
OECETIS CI NE3ASCENS 61.3 104.3 82.8 0.4
OECETIS INCONSPICUA 0.0 55.2 27.6 0.1
DEROSUS SP. 0.0 6.1 3.1 <0.1
DUBI RAPHI A S P. 6.1 79.8 42.9 0.2
OPTIOSERVUS SP. 0.0 6.1 3.1 <0.1
STENELMIS SP. 650.3 472.4 561.3 2.4
EMPIDIDAE 0.0 55.2 27.6 0.1
CERATOPOGONIDAE 55.2 24.5 39.9 0.2
ABLABESMYIA MALLOCHI 0.0 141.1 70.6 0.3
THIENEMANNIMYI A GR. 1006.1 5355.8 3181.0 13.5
CRYPTOCHI RONOMUS SPP. 0.0 141.1 70.6 0.3
CRYPTOCHI RONOMUS FULVUS GR. 0.0 429.4 214 .7 0.9
MICROTENDIPES SP. 0.0 429.4 214.7 0.9
POLYPEDILUM NR. SCALAENUM 288.3 141.1 214 .7 0.9
TANYTARSUS SPP. 141.1 0.0 70.6 0.3 |

ZAVRELIA GR. 429.4 141.1 28 5.3 1.2 |

HELISOMA SP. 0.0 6.1 3.1 <0.1
FERRISSI A SP. 18.4 61.3 39.9 0.2
PISIDIUM SP. 3969.3 2773.0 3371.2 14.3
SPHAERIUM SPP. 871.2 220 .9 546.0 2.3

TOTAL 20189.2 26949.4 23568.8

- - _ - .- - - - - . . . . . - - - . - - - .- -
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vane cas

Senthis an<rolevertebreves ta!!ected la does semples at SSES and Bell Bend ce the Sesquehanna River, 1975-81.
Aa * dea aes meer3!= vertebrates collected or identified for the first tlas is done samples le 1981.

.

t

BSES tell Bend SSI.S Bell Send }
i

!
Cae lente rst e Ephemeraytera (cont.)

Wydreida Bae t ideo
styd ridae S an tis ars . femme,zhi X ;

#y !r a ep. I I Sm!!s sp. I I }
i

Plat vherleiethes 4r te wiew m %#sewe E [l

19t' e ll a ria Tsval u+h wr mielistis X

A11 *se nc ew l 4 y X I'8 tub' 'e+ *p . I I

ISP lonuridaeh
y,,,,,i n te lad s de

I R
le-m < +h(J 6p . X Xegy,

Tet rest eesnet tese Nept ageniidae
tr.s?,=u sp. 1 X US"dd *P - I I

licent oa. I 1 her* epi.(a opp. X X

f at epror ta MM "P ' I I

F"$* * * PI'*'4'I S*" I I:,rmtel|s gmtilis K K M* * V"'"
gg, g g g, s N'14drt-8t Srp . I I

0)1gog heef g N#'*MT . V*

g4 gg g w g g J. I t ha tt 1 1
S O W"''Y I I.1.*ensa .ngges ti-mbsta 1* T

fu6 t fir idae 2 I f+ 'O8 f # I I

r f u e t,, .p. ze se " g uLA!!we X I

Lumb ricultese x 16 0 t* '*'I*118' I I

| M L eudinee I X* U#"#M 'PP * I I

4 F rpobdelt idae I* thionat e' Ar t h r opo dd Animert era
Croata es Comphidae (

.

3
l ovpoda ;ryl+yqJ us s!Moty tue set

rviopte r.

,

j m t :., op. x s I
Assph i pela Cpenggr[on[de, i

|. w , ., .p . m x 4 rp : er . x.
: On apo d4 Pirselovters
f Ast ac idae I 1 $1alidae
j inser t a gi ali, op. I I

,

j
4 rei s eecola corvdelidae }3 *ot**3 Jo* 12a|lofes ep. I ,.

}
|w = :.n.s ; s *d tvis K R g:ren,t,se x t

%,,,.! 2: sgi F lcr +pt e ra % h ; , op . E X* i
Taen topt e r vs a d** trichopte ra !

:

j ~:f r .W f.o g fw ??.Jesa 1 c 3,,,,.o g g d - i
a

; %*Lt f a i*p sp. n 1 Q,, , .,2 .p, x [j te m t ra k 7 p +7 fi La sp. X i

j - 4 'tm ap. 1 Philopetamidae
+ Pe r l 14ae

, N.m:rez rda %m X X jom.na wm n n,,.m .p . x ,

4- Q F ri W I Polvcent ropod t dee ii
4 m veeiJ ePp . I E fatwe?!Nie op, I I
1. - 9, r y An ne I 1

7, gf,,,,3 y, , , , g g
h 'r# "I J *P . I I Rydropeythidae
Th a s e ,'t h"N *27If L' I

IF F. W M @pg 3.pg opp. 1 I
h:n up. 1 E py fgs,4 Myei n

'*t'e^*** *P - I H, (M*nrnts K I
f rhe ar eope e r a g, pj;pt, x

LU +* f idee tipfrypy b opp. K Kt
" **'P3 *P = I- itwwet 3:PrlieL2 I+

wra; * i a | Mn s R p, ,,4 g,,, x x
A r.apV F sp. A 1 sp, .eNma app. I 3 6

Pol vma t e r< t dae gf.y.4 ( cog ,jg g if( Af 5f- I I
F+ % sp. 1 A A e r #, g 3

P4 aman th ld** SoaJifrass h spp. I 1 ir
TMrsm:A e opp. X X Hydropt'111dae ' |< aredas a m,:, > .p. I

-[N aid op. A I

$!r e.,.!! op. I M*
f r t wrvt h idae .g.. c .,!3 .p. 3

id + r'.e k; La sp. 18 1 phrygane td4,
Ephemere t t idae y g (;,,,js ,p, x

.,wib amV.Mr X
3,,,pt w r l h *

' ' . m; d I f., pg.;ga a b,,m ge 3, {. 'v..* ! . a .pp . I X" p, ..pn g,tes 1 i
E; W ~ || 4 in .t h.n2 X X c, r,*3m to 1
L N 'a N 2 I I C. m.=u 'at z I I
L **** Ar~i N* c. w e(er.: I i
t. sm; t.m * Hve4 :is K c, crei g g
P e A % ! Lr opp. I I c %.g g I {rern L i kc|Lt hi s lov % I gm. pu,,,t ata x x

'

E. e ri'i8 1 * r.y .in op. #1 X X.

T. w *42.w t s X* c,m,.h opp. K 2 [W ea*eTTJ Jr;L*Lmd I I m.,g.i f,, ,pp , x 3
L.ty pp A op. 1 X 'iS. #e nli si X

Se*ede . L1 spp. 1 X fwie wre 1 1
1.sPtoch leb 1i Jae

,, impph, 5 Ie
M.w p:s xes I I

P:Pi ?.[ t.Th .}fa sly tira E

C. stcutermt X

%.wtid app. I I

e

- -----w----,--we-. .-..-,._m.... . . _ _ _, ,, ,,___ , . _ . , _ , _ _ , , ,
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Table C 15 (reet.)

ssrs sett send ssts sett seed

frichapters fecet.) Chironneideo (cont.)
Lepidoetemot 'Aan Diasmsinae

4.f fdwtant op. I biia=iesa sp. I I
Lepidopter e I 1 Faew&mfLywea sp. I

| Fat tuidse E @ww>f ebe r!J ep. I I*
Colegtesa Orthocladitaae

Cvvialdae I #dllia sp. I
Noen'es op. I Canhool.tfine op. X

Hydrephilidae X (urystmensat wieripes Me
Beevra sp. K I C. tarie I E

Peophecidae Cmmmesser opp. I I
Ped!'''**** kdPriaki I CA MtTun bieim*tum I I

| Poes 4enue sp. I cWm?.7ke opp. I I
j Limidae Edi,ffer(e!!a Mrs2 rima gr. I I
g Mine&(2 pief-sta I I F. disaolori;we gr. I I

'

MimrAia sp. I I Tukieffarie!I,r app. I I
Nsomy +se op. X Retsrvtrisoneladine gr. 1 I i

(Y ti;4*eMe op. I K Kawwlsfiue app. I I I

Stenn ?ris blsttrineata I I Orthoel s.fius op. K K
f. meru 1 Tanswtrioe=wn.s sp. I X
ftenel*is opp. I I Ahecariettgad opp. I I

ptptsta ' Synarthoe slius op, E K
tapelidae I I Thieneneinnia!!.a spp. I 1

Ante s e2riavLa I I hiluaca
Ant M1 ep. X X Caet ropoda

pays hodides X Phye tdae
51smel tidae I E F4rpers sp. I I
Teben t d=* 1 Lyneseeldae
At he e i t Idas Wae4 ep. X X

4 tta ds ep. 18 Flenerbidea
t.apididae K I 4r*2ulus op. I* I* [
Ca retopogualdae I 1 #ellerm sp. I* I* i

(.h t ronocidae Anc ylidae
7eavpadinae ferriscia sp. I I t

AMatws9 s su!!Al n I pleurocortame |L
d. cmar-s x x Gmiabasis virginian I*
A. re lectis 1 pelecypoda
A. r4pT d I I Sphae rtidae

!
4

Ablaibe" q.i.s app. I X PisL!lare misertanum X* X*
{!Arunlini.2 ep. Ke PieLilwt op, I I ,

88mre;* kris op. 1 I .Tharritse fMNatwrewe I* 18
Fm> +1M(w ap. Re I 24 haer(are opp. X X

,7ds< in t.myrias op. A Unionidae . I* tMi|ctsnrse op. I x i

Thiamm.ebtyLa gr. I I |

(h i ronominee r

(S dewonen Jeanse gr. Ii

dairen:*eas spp. X X

Lh; tminironm%s bimeiss K K

C. fk!t%s Sr. I I
1(httMietma%e opp. A E t

tvei w t.w irm ,=.,.p. x >

Nerefesfi es aves.*0lcetiss I K !l
Nerete%fi wo opp. 1 1 tt
EtilWi*eust.a app. I E

|6*yrfeede f(ps.o sp. I E t

f arasis Ai> gr. A
Wysertes op. I E
#f eretsqB;wd op. I R

[Rilate <sw.t op. E i
s

1%em. Term m op.
_

I I

K* K*
|

.'5 rwAirt=N aliertivine3 j
P. etWmf ma 1 1
T. freet.e=sa K I
19m4f swwsi.e opp. I I
Tely;wditwo engistion n K
r. fallar er. x I
F. or, e wl aenw= I I
FolytwfiLp, app. X X
Fhoo*.mp tares

dictt'netionieue gr. K I
tri w.e gr. I 1F. /

Fhe re tn9 Powa spp. 1 X
Stsco niros.v%e op. Iu

Sti stM.f oanse.s sp. I

DinyF4retes enff4tni I 1
7mp t.a=was spp. X X

Tribelos f%es's rmsis E6 I

T. fonethsd X X

Livrvlir gr. I I

i

t
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Table C-16
|

Dry weight of benthic macroinvertebrates (mg/m ) collected with a dome sampler at SSES I and II on the
i Susquehanna River in April, June, and October 1981.

1.
i SITE SSES 1 PERCENT SSES II PERCENT

MONTH APR JUN OCT TOTAL APR JUN OCT TOTAL*

TQXON'

1 OLIGOCHAETA 294.5 325.2 38 0 .4 9.0 110.4 717.8 92.0 11.2
PLECOPTERA 0.0 6.1 0.0 <0.1 0.0 <0.1 61.3 0.7
E PilEME ROPTE RA 135.0 650.3 705.5 13.5 55.2 490.8 521.5 13.0
TRICHOPTE RA 1668.7 1539.9 2681.0 $3.2 1589.0 515.3 2276.1 53.4
COLEO PTERA 85.9 18.4 92.0 1.8 36.8 36.8 110.4 2.2
DIPTERA. 288.3 135.0 177.9 5.4 763.8 61.3 122.7 5.5
MOLLUSCA 55.2 34 9.7 1331.3 15.7 . 73.6 484.7 337.4 10.9
OTHER 6.1 <0.1 153.4 1.4 159.5 36.8 42.9 _2.9

TOTAL 2533.7 3024.5 5521.5 2288.3 2343.6 3564.4

l

|

t

|

1

Table C-17

Dry weight of benthic macroinvertebrates (mg/m ) collected with a dome sampler at. Bell Bend I and III on the
Susquehanna River in April, June, and October 1981.

,

SITE BB 1 PERCENT BB III PERCENT

MONTil APR J UN OCT 70TAL APR JUN OCT TOTAL
1

TAXON
'

OLIGOCllAETA 282.2 .18.4 184.0 17.2 527.6 165.6 26 9.9 15.5
CRUSTACEA 0.0 0.0 0.0 <0.1 0.0 18.4 0.0 0.3
PLECOPTERA (0.1 0.0 0.0 <0.1 0.0 <0.1 0.0 <0.1
EPilEMEROPTERA 55.2 589.0 447.9 38.8 159.5 8 58.9 P16.0 29.5
TRICHOPTER A 417.2 55.2 92.0 20.0 300.6 417.2 .539.9 20.2
COLEOPTERA. 30.7 <0.1 6. l' l.3 12.3 6.1 24.5 0.74

DIPTERA 177.9 24.5 67.5 9.6 14 7. 2 36.8 92.0 4.4
MOLLUSCA 30.7 18.4 128.8 6.3 104.3 36.8 1423.3 25.1
OTilE R 30,7 6.1 153.4 6.8 42.9 18.4 202.5 4.2

TOTAL 1024.5 711.7 1079.8 1294.5 1558.3 3368.1'

I

J

t
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Annual mean biomass (g/m ) and density (org/m ) of benthic macroinvertebrates
at SSES and Bell Bend on the Susquehanna River, 1976-81.
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ABSTRACT

In 1981, the relative abundance and density of larval fish was monitored

at SSES and Bell Bend near the Susquehanna SES. A total of 2,011 larvae

(about - 87% prolarvae) of at least 19 species was collected from 29 April

through 26 August. Over 92% of the total number captured at SSES was

composed of carp, spottail shiner, spotfin shiner, quillback, tesse11ated

darter, and banded darter. At Bell Bend, these same six species composed

over 89% of the total. Maximum densities at SSES and Bell Bend occurred

3on 27 May when 34.4 and 26.7 fish /10 m were collected, respectively. No

signi fican t differences were found in the combined catch at SSES as

compared to Bell Bend. Significantly more larvae (P<0.001), however,

were taken at night than during the day. In addition, significantly

(P<0.05) larvae were taken near the surface of the river as comparedmore

to the bottom.

INTRODUCTION

Season t fluctuotions in the relative abundance and density of drif ting

larval fish near the Susquehanna SES intake structure have been monitored

since 1974 (Buynak and Mohr 1976, 1977, 1978a; Gale and Mohr 1978; Mohr

et al. 1979, 1980, 1981). In 1981, monitoring was conducted upriver and

downriver from the station's intake-discharge complex to establish a baseline

of preoperational conditions at these two sites. This was the fourth

consecutive year that these two sites were monitored simultaneously.

|

|
|

|

,
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PROCEDURES

Larval fish were sampled at SSES and Bell Bend pumping sites (Fig. D-1).

The site at SSES was located 190 m upriver from the Susquehanna SES intake

s t ructu re . The Bell Bend site was 920 m downriver from the discharge

diffuser. Both sites were within 50 m of the west bank. Depth was 4.9 m j

|
'

at SSES and 4.1 m at Bell Bend on 14 May 1981 when the surface elevation

of the river at the Susquehanna SES Biological Laboratory was 149.7 m

above mean sea level.

Samples were collected simultaneously at both sites with similarly

equipped pontoon boats on 29 April; 5, 13, 19, and 27 May; 3, 9, 16, and

23 June; 1, 15, and 28 July; and 12 and 26 August 1981. At each site,

river water was pumped through a 216-p mesh net with a high-capacity,

gasoline-powered trash pump (Gale and Mohr 1978). Three replicate surface

and bottom samples (5 min each) were taken at 0900 and 2100 h. Surface

'
replicates were taken before bottom replicates. Night sampling at SSES

on 16 June was delayed due to pump failure and was not begun until 2230 h

with the equipment from Bell Bend.

The volume sampled in each replicate was determined by multiplying

pumping duration (5 min) by pumping rate. The pumping rate was checked

on each sampling date with a hand-held tachometer (Stewart-Warner, Model

| 757-W). The pumping rate of each pump was tested monthly by timing the

filling of a 1,280-liter trough. Tachometer readings taken during these

tests were compared with those taken on each sampling date to assure that

i
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1

' cach pump was functioning at near maximum capacity. Sample volumes at SSES

were 11.0 m from 29 April through 23 June ; from 1 July through 26 August,

they were 10.4 m . Sample volumes at Bell Bend varied between 11.0 m and

12.0 m throughout the sampling period.

Each sample was preserved in the field with 10% formalin containing

rose bengal stain, and transported to the laboratory where larvae were

sorted. Identifications and life stages (prolarva or postlarva) of all

3 larvae were determined using a dissecting microscope (10-70X). Prola rvae

were defined as fish with yolk and postlarvae were those without yolk

(llubbs 1943). Once scalation began, fish were considered juveniles and

not reported. Catfishes were considered juveniles when morphometrics,

meristics, and pigmentation patterns resembled those of adults.

Where necessary, identifications were made by comparing larvae to

our reference series of 31 species of laboratory-reared specimens and

j with developmental information given in Buynak and Mohr (1978b-d, 1979a-f,

1980a-d). We also used keys and descriptions in Fish (1932), Norden (1961),;

Mansueti (1964), Mansueti and Itardy (1967), May and Gasaway (1967), Siefert

(1969), Taber (1969), Meyer (1970), Gerlach (1973), Lippson and Moran

(1974),llogue et al. (1976), Fuinan and Loos (1977), Snyder et al. (1977),

Taubert (1977), Fuiman and Loos (1978), liardy (1978), Jones et al. (1978),

Fuiman (1979), Perry (1979), Cooper (1980), and Lathrop (1981) . In a few

instances, positive identifications to species could not be made, either

because of damaged specimens or a lack of adequate keys. These fish were

identified to the lowest taxon possible. Severely damaged fish which could
'

_. .- , ~ _ - - _. . _ . . - _._
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not be identified were tabulated as fragments. Names and order of listing

(Table D-1) conform to Bailey et al. (1970). All specimens were stored in

10% formalin.

Data were processed with a llewlett-Packard 9830-A computer and stored
1

on permanent magnetic disc files. A thermal printout of these data was
a

checked for accuracy before final raw data and density tables were printed O

with an impact printer. Data collected on 16 June were not included in-

the analysis of variance test because of the pump failure at SSES. It was

li -hour delay in sample colJection at SSES made theanticipated that the s

data incomparable with those from Bell Bend because of diurnal changes in

the migration patterns of the la rvae . Densities of larvae collected on

all other dates were analyzed using a four-way analysis of variance

(itewlett-Packard 1974) . The factors tested were sites, dates, day-night

surface-bottom, and their first order interactions. Because replicate

means were positively correlated with their variances, data were given a

log (X+1) transformation prior to analyses. Upon completion of the analysis

of variance, Bartlett's test for homogeneity of variance was applied. The

nonsignificant results in Bartlett's test indicated that variances were

suitably homogeneous for significance testing. The 5% probability level

was used to dete rmine significance in each test.

i

|
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RESULTS AND DISCUSSION

A total of 2,011 larvae of at least 19 species was collected from

! 29 April through 26 August at SSES (1,077) and Bell Bend (934) sampling

sites (Tables D-1 through D-15) . Blacknose dace and yellow perch were

collected only at Bell Bend, whereas margined madton, bluegill, and

crappie spp. were collected only at SSES (Tables D-16 and D-17) . About

87% of all larvae collected were prolarvae.

The phenological occurrence of larval fishes at SSES and Bell Bend

is presented in Tables D-16 and D-17. On 29 April, prolarval white sucker,

yellow perch, and walleye were collected. Yellow perch was captured at

Bell Bend and white sucker was taken only at SSES; no yellow perch were

taken at either site after this date. By 5 bby, white sucker, tesse11ated

darter, and walleye were collected at both sites, and spottail shiner and

shield darter were taken only at Bell Bend. No walleye were taken at

either site after 5 bby. White sucker was captured at one or both sites

through 3 June. Tessellated darter was captured through 16 June at both

sites and on 23 June at SSES and on 1 July at Bell Bend. On 13 May,

prolarvae quillback were taken at both sites and collected at SSES through

16 June and Bell Bend throudi 23 June. Also, spottail shiner were collected

at both sites on this date and through 9 June at SSES and 23 June at Bell

Bend (except 16 June). Shorthead redhorse were collected at both sites.on

19 May and found at one or both sites through 9 June.

Over 93% of the total number at SSES was composed of carp, spottail

shiner, spotfin shiner, quillback, tesse11ated darter, and banded darter
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(Table D-16). At Bell Bend, these same six species composed over 89% of the

total (Table D-17). Overall, quillback was most abundant; it composed

40.7% and 33.1% of the cotal at SSES and Bell Bend, respectively.

Tesse11ated darter was second in abundance (28.9 and 33.4%) followed by

spotfin shiner (9.0 and 6.67.), banded darter (7.4 and 7.1%), carp (3.9 and

5.1%), and spottall shiner (3.3 and 4.2%).

A total of 150 larvae was captured during the day at SSES (Tables

D-2 through D- 15) . Totals of 66 and 84 fish were taken near the surface

and bottom, respectively. Quillback was most abundant in surface samples'

(65.0%) with 0.9 fish /10 m (Table D-18). Carp was second in abundance

(18.2%), averaging 0.3 fish /10 m . In bottom samples (Table D-19),
3quillback was again most abundant (30.9%, 0.6-fish /10 m ) followed by

spot fin shiner (13.2%, 0.2 fish /10 m ), tesse11ated darter (13.1%, 0.2
3fish /10 m ), and banded darter (13.0%, 0.2 fish /10 m ),

A total of 927 larvae was captured at night at SSES (Tables D-2 through

D-15). Totals of 755 and 172 fish were captured near the surface and

bottom, respectively. Quillback dominated surface samples (47.4%) and averaged

7.7 fish /10 m (Table D-20). Tesse11ated darter was second in abundance

(27.9%) with a n.can of 4.6 fish /10 m . Spotfin shiner composed 9.5% of

the total and averaged 1.6 fish /10 m . Bottom samples (Table D-21) were

composed mainly of tesse11ated darter (49.0%,1.8 fish /10 m ) and spottail

shiner (13.3%, 0.5 fish /10 m ).

A total of 218 larvae was captured during the day at Bell Bend (Tables

D-2 through D-15) . Totals of 67 and 151 fish were captured near the surface

|
,

t
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and bottom, respectively. Qui 11back dominated surface samples (61.8%),

| averaging 0.9 fish /10 m (Table D-22). Carp was second in abundance (22.1%)

3
( with only 0.3 fish /10 m . Abundance was more evenly distributed in bottom

samples (Table D-23) with tesse11ated darter (29.0%, 0.9 fish /10 m ),

3
quillback (16.8%, 0.5 fish /10 m ), spottail shiner (15.3%, 0.5 fish /10 m ),

and spotfin shiner (14.4%, 0.5 fish /10 m ) most prevalent.

A total of 716 larvae was captured at night at Bell Bend (Tables D-2,

through D-15). Totals of 475 and 241 fish were taken near the surface

and bottom, respec tively. Quillback was most abundant (50.0%) in surface

sampics and averaged 5.1 fish /10 m (Table D-24). Tesse11ated darter was

second in abundance at 29.0% with 3.0 fish /10 m . Tesse11ated darter

3dominated bottom samples (53.5%) averaging 2.7 fish /10 m followed by

channel catfish (15.3%, 0.8 fish /10 m ) and spotfin shiner (8.3%, 0.4 fish /

10 m ) (Table D-25).

Fishes in three families composed over 94% of the total number of

larvae captured at both sites (Tables D-16 and D-17). Suckers were the

most abundant at SSES (43.17.) followed by perches (36.9%) and minnows

(16.2%). At Bell Bend, perches were the most abundant (42.47.) followed by'

suckers (35.7%) and minnows (16.1%). Overall, 93.8% of the sucker larvae

were quillback followed by shorthead redhorse (4.0%) and white sucker

(2.1%). Perches were composed of mostly tesse11ated darter (78.57.) and

banded darter (18.5%). Minnows were dominated by spotfin shiner (49.2%)

followed in abundance by carp (27.5%) and spottall shiner (22.6%) .

i
,
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Fishes from these same three families have composed over 94% of

the total catch (Fig. D-2) each year since 1974 (Buynak and Mohr 1976, 1977,

1978a; Gale and Mohr 1978; Mohr et al. 1979, 1980, 1981). In 1974 and 1975,
i

minnows were first in order of abundance, followed by suckers and perches. j

l
From 1976.through 1978, suckers were most abundant followed by minnows and

{
pe rches . In 1979 and 1980, suckers were again most abundant; however,

perches were second and minnows third in order of abundance. In 1981,

equal numbers of suckers and perches were captured and each composed almost

40% of the total catch; minnows were next in order of abundance.
i

Sunfishes and catfishes composed 5% or less of the total number of

larvae at both sites. As in prior years, most of the sunfishes and

catfishes were captured in June and July as postlarvae. Catches of these

two families were similar at both sites and most were captured in k ,ttom

samnles at night.

Fluctuations in larval fish densities were similar at SSES and Bell

Bend throughout the 1981 sampling season (Tabl s D-16 and D-17; Fig. D-3).

At both sites, the greatest increase occurred from 19 through 27 May when

maximum densities were found. During this time, density at SSES inc reased

from 6.0 to 34.4 fish /10 m while at .'e ll Send, it increased from 4.1 to

26.7 fish /10 m . These peak densities were attributed to marked increases

in prolarval quillback and, to a lesser extent, in spottall shiner,

tesse11ated darter, and banded darter. On 3 June, the densities at each
I

site decreased substantially, mainly f rom decreases in quillback prolarvae.

|

4

_ _ _ _ _ _ _ m .



|

135

!

!

Af ter 3 June, densities were greater at SSES during four of the

remaining eight sampling dates.

t
~

liighly significant di f fe rences (P<0.001) were found in the

densities of drif ting larvae relative to sampling dates (Table D-26).

Fluctuations in larval fish abundance throughout the sampling season

directly influenced these differences (Fig. D-3) .

No significant dif ferences were found in the combined catch per unit

ef fort at SSES as compared to Bell Bend (Table D-26) . It averaged 5.8 fish /

10 m at SSES and 5.0 fish /10 m at Bell Bend (Tables D-16 and D-17). In

addition, no significant differences occurred in the catch per unit effort

between SSES and Bell Bend for any of the eight major species of larval

fish. This was the first year since simultaneous sampling began that

significant site dif ferences were not found in both the combined catch per

unit effort and the catch per unit effort of the major fishes. Overall,

the combined catch at both sites in 1981 decreased from that observed in

1980 (Mohr et al. 1981), but it was similar to that observed in 1978 and

1979 (Mohr et al. 1979, 1980). The decrease at SSF.S occurred mainly

because fewer carp and quillback were captured, while at Bell Bend, less

carp, quillback, and tesv 11ated darter were taken.

Significantly more larvae (P<0.001) were taken at night than during

the day (Table D-26). Similar results were obtained in 1977 at SSES

(Buynak and Mohr 1978a) and in 1978, 1979, and 1980 at SSES and Bell Bend

(Mohr et al. 1979, 1980, 1981). In 1981, mean density at night (10.0 fish /

10 m ) was over 6-fold greater than during the day (1.6 fish /10 m ) at SSES

. _ . _
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(Tables D-18 through D-21) . At Bell Bend (Tables D-22 through D-25), mean

density at night (7.6 fish /10 m ) was over 3-fold greater than during the
'3

day (2.3 fish /10 m ). Significantly more carp, spotfin shiner, quillback,

white sucker, shorthead redhorse, tesse11ated darter, and banded darter

were captured at night.

No significant day-night dif ferences were found for spottail shiner,

I
but a significant interaction was found for sites versus day-night effects.

Over 3-fold more spottail shiner were collected at SSES at night (0.29 fish /

10 m ) than during the day (0.09 fish /10 m ) (Tables D-18 through D-21).

At Bell Bend, however, day-night differences were not as large and more

were captured in the day (0.26 fish /10 m ) than at night (0.16 fish /10 m )

(Tables D-22 through D-25).

Significantly more larvae (P<0.05) were taken near the surface (7.3

fish /10 m ) as compared to the bot tom (3.5 fish /10 m ) in the combined

catches at SSES and Bell Bend (Table D-26). This difference was not found

in 1979 and 1980 (Mohr e t al. 1980, 1981), but it occurred in 1978 (Mohr

et al. 1979) when about 2-fold more larvae were taken near the surface.

In 1981, sigt. ficantly more (P<0.001) carp and quillback were captured

near the surface while more spottail shiner were taken near the bottom.

j No significant surface-bottom differences were found for spotfin shiner,

white sucker, shorthead redhorse, tesse11ated darter, and banded darter.

Significant1v more larvae of either carp, quillback, white sucker, or a

combination of these species were captured near the surface from 1978
l
' through 1980 while more spottail shiner and tesse11ated darter were captured

!
|
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| near the bottom in 1979 and 1980 (Mohr et al. 1980, 1981). Annual variability
|

probably occurred because maximum diel surface-bottom dif ferences for each

i

species may not have always been detected in the 2100-h sample. Diel

studies by Gale and Mohr (1978) found the greatest differences between

surface and bottom catches to occur at 2400 h for most of these species.

REFERENCES CITED

Bailey, R. M., J. E. Fitch, E. S. Herald, E. A. Lachner, C. C. Lindsey,
C. R. Robins, and W. B. Scott. 1970. A list of common and scientific
names of fishes from the United States and Canada. 3rd ed. Am. Fish.
Soc. , Spec. Publ. No. 6. 150 pp.

Buynak, C. L. and H. W. Mohr, Jr. 1976. Larval fishes. Pages 162-174
in T. V. Jacobsen (ed.), Ecological studies of the North Branch
Susquehanna River in the vicinity of the Susquehanna Steam Electric
Station (Annual Report for 1975). Ichthyological Associates, Inc.,
Be rwick, Pa.

and 1977. Larval fishes. Pages 151-166 in T. V..

Jacobsen (ed.), Ecological studies of the Susquehanna River in the
vicinity of the Susquehanna Steam Electric Station (Annual report
for 1976). Ichthyological Associates, Inc., Berwick, Pa.

and 1978a. Larval fishes. Pages 185-219 in T. V..

Jacobsen (ed.), Ecological studies of the Susquehanna River in the
vicinity of the Susquehanna Steam Electric Station (Annual report
for 1977) . Ichthyological Associates, Inc., Berwick, Pa.

and 1978b. Larval development of the northern hog.

sucker (Uppenteliwi nigricans), from the Susquehanna River. Trans.

Am. Fish. Soc. 107(4): 595-599.

and 1978c. Larval development of the redbreast.

sunfish (Lcpomic auritas) from the Susquehanna River. Trans. Am.
Fish. Soc.107(4): 600-604.



- - _ - .- ~

,

138

|

Buynak, G. L. and H. W. Mohr, Jr. 1978d. Larval development of the' white - |

sucker -(Catostomus commersoni) from the Susquehanna River. Proc. Pa.

Acad. Sci. 52(2): 143-145.
!

.

! and 1979a. Larval development of rock bass from the.

] Susquehanna River. Prog. Fish-Cult. 41(1) : 39-42.

I

and 1979b. Larval development of the shorthead redhorse.

(Moxostoma macrolepidocum) from the Susquehanna River. Trans. Am. Fish.

Soc. 108(2): 161-165..

and 1979c. Larval development of creek chub and fallfish;. .

from two Susquehanna River tributaries. Prog. Fish-Cult. 41(3): 124-129.'

i

and '1979d. Larval. development of the northern pike.

(Ecor lucius) and nuskellunge (Eso masquinongy) f rom northeast
Pennsylvania. Proc. Pa. Acad. Sci. 53(1): 69-73.

i

and 1979e. Larval development of the blacknose dace.

(Rhinichthys atratulus) and longnose dace (Rhinichthys cataractae)
from a Susquehanna River tributary. Proc. Pa. Acad. Sci. 53(1):

, 56-60.
!

f

and 1979f. Larval development of the bluntnose minnow.

(Pimephalcs notatua) and fathead minnow (Pimephales promelas) from
northeast Pennsylvania. Proc. Pa. Acad. Sci. 53(2): 172-176.

,

and 1980a. Larval development of stoneroller, cutlips.

minnow, and river chub with diagnostic keys 'ncluding four additional,

; cyprinids. Prog. Fish-Cult. 42(3): 127-135.

i
i

1
; and 1980b. Larval development of golden shiner and.

j comely shiner from northeastern Pennsylvania. Prog. Fish-Cult.
j 42(4): 206-211.
:

'|
and 1980c. Key to the identification of sucker larvae.

in the Susquehanna River near Berwick, Pennsylvania. Proc. Pa. Acad.
! Sci. 54: 161-164.
|

|l' and 1980d. Larval development of the common shiner.

i (Notropis cornutus) from northeast Pennsylvania. Proc. Pa. Acad. Sci.
'

54: 165-168.
r

i_



139
L
l

Cooper, J. E. 1980. Egg, larval and juvenile development of longnose
dace, Rhinichthys cataractae, and river chub, Nocomis micropogon,
with notes on their hybridization. Copeia 1980(3): 469-478.,

|

Fish, M. P. 1932. Contributions to the early life histories of sixty-two
species of fishes from Lake Erie and its tributary waters. Bull. U.S.
Bur. Fish. 47(10): 293-398.

Fuiman, L. A. 1979. Descriptions and comparisons of catostomid fish
larvae: northern Atlantic drainage species. Trans. Am. Fish. Soc.

108(6): 560-603.

and J. J. Loos. 1977. Identifying characters of the early
development of the daces Rhinichthys atratuZus and R. cataractae
(Osteichthyes: Cyprinidae). Proc. Acad. Nat. Sci. Phila. 129(2):

4

23-32.
i
,

and 1978. Morphological changes during the larval.

development of the cutlips minnow, Exoglossum narillingua. Trans.
Am. Fish. Soc. 107(4): 605-612.,

Gale, W. F. and H. W. Mohr, Jr. 1978. Larval fish drif t in a large
river with a comparison of sampling methods. Trans. Am. Fish. Soc.

107(1): 46-55.
.

Gerlach, J. M. 1973. Early development of the quillback carpsucker,
Carpiodes cyprinus. M. S. Thesis. Millersville State College,
Millersville, Pa. 60 pp.

Hardy, J. D., Jr. 1978. Development of fishes of the Mid-Atlantic Bight.

; An atlas of egg, larval and juvenile stages. Vol. III. Aphredoderidae
through Rachycentridae. Office of Biological Services, Fish and
Wildl. Serv., U.S. Dept. Int., Washington, D.C. FWS/0BS-78/12. 394 pp.

I
i

Hewlett-Packard. 1974. HP-9830. Analysis of variance pac. Hewlett-
Packard, Loveland, Colo. 88 pp.

Hogue, J. J., Jr., R. Wallus, and L. K. Kay. 1976. Preliminary guide to
the identification of larval fishes in the Tennessee River. Tenn.
Val. Auth., Div. For. Fish. Wildl. Dev. Tech. Note B19. 67 pp.

Hubbs, C. L. 1943. Terminology of early stages of fishes. Copeia 1943(4):
260.

J

1



__

,

140

Jones, P. W., F. D. Martin, and J. D. Hardy, Jr. 1978. Development of
fishes of the Mid-Atlantic Bight. An atlas of egg, larval and

juvenile stages. Vol. I. Acipenseridae through Ictaluridae. Office*

of Biological Services, Fish and Wildl. Serv. , U. S. Dept. Int.,i

Washington, D.C. FWS/0BS-78/12. 366 pp.

Lathrop, B. F. 1981. Key to larvae and juveniles of common fishes found
in the lower Susquehanna River. (unpublished manuscript).

;

Lippson, A. J. and R. L. Moran. 1974. Manual for identification of early

developmental stages of fishes of the Potomac River Estuary. Martin

Marietta Corp. , Environ. Tech. Cent. , Baltimore, Md. 282 pp.

Mansueti, A. J. 1964. Early development of the yellow perch, Perca
f7avescens. Chesapeake Sci. 5(1-2): 46-66.

and J. D. Hardy, Jr. 1967. Development of fishes of the
Chesapeake Bay region. An atlas of egg, larval, and juvenile stages.
Part 1. Nat. Resour. Inst., Univ. Maryland, Baltimore. 202 pp.'

! Ray, E. B. and C. R. Gasaway. 1967. A preliminary key to the identification
of larval fishes of Oklahoma, with particular reference to Canton
Reservoir, including a selected bibliography. Okla. Fish. Res. Lab.
Bull. 5, Contrib. 164. 33 pp.

i

Meyer, F. A. 1970. Development of some larval centrarchids. Prog. Fish-
Cult. 32(3): 130-136.

Mohr, H. W. , Jr. , G. L. Buynak, and T. V. Jacobsen. 1979. Larval fishes.

Pages 120-157 in T. V. Jacobsen (ed.), Ecological studies of the
Susquehanna River in the vicinity of the Susquehanna Steam Electric
Station (Annual report for 1978). Ichthyological Associates, Inc. ,
Berwick, Pa.

, and 1980. Larval fishes. Pages 116-157 in
.

,

l
T. V. Jacobsen (ed.), Ecological studies of the Susquchanna River in

,

the vicinity of the Susquehanna Steam Electric Station (Annual report
for 1979). Ichthyological Associates, Inc. , Berwick, Pa.

,

t

|
|

-- - . . ..



.

141

i
'

Mohr, H. W. , Jr. , G. L. Buynak, and T. V. Jacobsen. 1981. Larval fishes.
Pages 121-162 in T. V. Jacobsen (ed.), Ecological studies of the
Susquehanna River in the vicinity of the Susquehanna Steam Electric
Station (Annual report for 1980). Ichthyological Associates, Inc.,
Be rwick , Pa .

Norden, C. R. 1961. The identification of larval yellow perch, Perca
j'lavescann and wa.'leye, Stir:ontedian vitrcum. Copeia 1961(3):
282-288.

Perry, L. G. 1979. Part I: Identification of nine larval cyprinids
inhabiting small northern rivers. Part II: Spatial and temporal
patterns of larval fish drif t in the Upper Skunk River. M. S.
Thesis. Iowa State Univ., Ames. 73 pp.

Siefert, R. E. 1969. Characteristics for separation of white and black
c rappie l a rvae . Trans. Am. Fish. Soc. 98(2) : 326-328.

Snyder, D. E., M. B. M. Snyder, and S. C. Douglas. 1977. Identification
of golden shiner, Notemigonus crycoleucas, spotfin shiner, Notropis
opilop terus, and f athead minnow, Pimephalco promelas, larvae, J.
Fish. Res. Boa rd Can. 34(9): 1397-1409.

Taber, C. A. 1969. The distribution and identification of larval fishes
in the Buncombe Creek arm of Lake Texoma with observations on spawning
habits and relative abundance. Ph.D. Thesis. Univ. Oklahoma, Norman.
120 pp.

Taubert, B. D. 1977. Early morphological development of the green sunfish,
Lepomis cyanellac, and its separation f rom other larval Lepcmic species.
Trans. Am. Fish. Soc. 106(5): 445-448.

1
i

-, -, _ , - - ---



.- .-
_ ._

't
142

,

Table D-1

Larval fishes collected in pump samples at SSES (1974-81) and Bell Bend (1978-81)
on the Susquehanna River. An * denotes fishes taken in 1981.

Cyprinidae - Minnows and Carps
,

Cyprinus carpio - carp * |
Nocomis micropogon - river chub

.

Notropic anoenus - comely shiner |
N. hudsonius - spottail shiner * l
N. spilopterus - spotfin shiner *
Pimaphales notatus - 01untnose minnow '

Phinich:hys atrutulus - blacknose dace *
| Unidentified Cyprinidae - minnow spp.*

Catostomidae - Suckers
Carpiodes cyprinus - qui 11back*
Catostomus comersoni - white sucker *
H' pentelium nigricans - northern hog suckery

; Mox: 'toma macrolepidotum - shorthead redhorse*
Unidentified Catostomidae - sucker spp.

Ictaluridae - Freshwater Catfishes
Ictalu2ws catus - white catfish *
I. natalis - yellow bullhead
I. punctatus - channel catfish *

I Noturus insignis - margined madtom*
.

Unidentified Ictaluridae - catfish spp.*
i

Centrarchidae - Sunfishes
( Achtoplitco rupcotria - rock bass *
I Lepomis auritus - redbreast sunfish

L. gibbosus - pumpkinseed*
L. macrochirus - bluegil1*
Leponis spp. - sunfish spp.*
Micropta ms dolomicui - smallmouth bass
Pomoris spp. - crappie spp.*

percidae - Perches

Etheostoma olmstedi - tesse11ated darter *
F. sonale - banded darter *
Percq flavescens - yellow perch *
Percina pcZtata - shield darter *
Stiscatadion vitraum - ualleye*
Unidentified Percidae - perch spp.

|
(



Table D-2

Nur.ber o f la rval fish captured with a rump sampler at SSES and Pell Bend oa tt~ Susquehanna River, 29 April 1981.

SITE SSES D ELL BEND

SAMPLING PERIOD DAY NICHT CAY NICHT
SAMPLING TIME 0900-0932 2100-2133 0900-0933 2052-2125

3M / REPLICATE 11.0 11.0 11.0 11.0

LOCATION SUFFACE DDTTOM SURFACE BOTTOM SU RF ACE BOTTOM SURFACE BOTTOM

FEPLICATE 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
00LLECTION NO. HW M - 81- 001 002 003 004 005 006 007 008 009 010 011 012 013 014 015 016 017 018 019 020 021 022 023 024 r.

&
SP ECI ES LJ

WHITE SUCKER
PROLARVA 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

YELLOW PER CH
P RO LA BVA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

WALLEYE
PROLARVA 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

TOTAL 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0



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

Table D- 3

Nurnber of larval fish captured with a purp sampler at SSES and Bell Bend on tne S usqueha nna Rive r , 5 May 1981.

SITE SSES B ELL BEND

SAMPLING PERIOD DAY NI git DAY NICHT
S AMPLING TIVE 0900-0933 2101-2133 0900-0932 2100-2133
M /FEPLICATE 11.0 11.0 11.0 11,. C

LOCATION SUPEACE BOTTOM SURFACE B OT*ID M SU FF AC E BOTTOP SUFFACE ECTTCM

PEPLICATE 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
COLLECTION NO. H WM- 81- 025 026 027 029 029 030 031 032 033 034 035 036 037 038 039 040 041 042 043 044 04 5 046 047 048

SP ECI ES

SPCTTAIL SHINER [P FO L A RVA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 3
WHITE SUCFEP

PROLARVA 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 1 C 0 0 0
TESSELLATED DA RT ER

PROLA9V A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
SH!rLD C ARTER

PROLARVA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
WALLEYE

P RO LA PV A 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0

'rOTAL 0 0 0 0 1 2 1 1 1 0 0 0 0 0 0 1 4 1 1 1 1 0 0 0

. _ _ _ _ _ _ _ _ - .
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Table D-9

Namber of larval fish captured with a pump sampler at SSES snd Bell Bend on the Susquehanna Ri ve r , 16 June 1991.

SITE SSES BELL BEND

S A*'.P LI NC PE RI OD DAY NICHT DAY N ICH T
SAMPLING TIME 0900-0932 2225-2308 0900-0932 2100-2132
M / REPLICATE 11.0 11.3 11.3 11.3

LOCATION SUPFACE BOTTOM SURFACE BOTTO!! SUFFACE BOTTOM SU FF ACF ECTTOM

REP LI CATE 1 2 3 1 2 3 1 2 3 1 2 1 1 2 3 1 2 3 1 2 2 1 2 3
COLLECTION NO. HWM-81- 169 170 171 172 173 174 175 176 177 178 179 160 IS1 182 183 1.84 185 186 187 186 199 190 191 192

' SPECIES

CARP
P IO LARV A 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0

SPOTF IN SHINER "

$PROLARVA 1 0 1 0 1 1 8 4 2 0 1 2 0 0 0 2 2 2 0 3 1 0 0 0
POSTLARVA 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C'J ! LLB ACK
P ROLA RV A 0 0 0 0 0 0 9 9 8 0 0 0 0 0 0 0 0 1 3 2 5 0 0 0
POSTLARVA 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0

ROCK BASS
FOST LA RV A 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

BIEEGILL
FOST LARV A 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CRAPPIE SPP.
POSTL ARV A 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TESSELLATED DARTER
P f0 LARV A 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 2 4 2 0 1 0
POSILARVA 0 0 0 0 0 1 8 8 7 0 1 2 0 0 0 0 0 2 C 0 0 1 3 2

BbCED D ARTER
PRCLAI4A 0 0 0 0 0 0 0 C 0 0 0 1 0 0 0 0 0 C 1 2 1 0 0 0
P OST LARV A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 C 0 2 0 0

70TAL 1 0 1 1 1 2 25 25 22 2 4 6 0 1 0 3 2 (s e 11 10 3 4 2

- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table D-11
7

. Number of larval fish captured with a pump sampler at SSES and Bell Bend on the Susquehanna River, 1 July 1981.

i

SITE SSES BELL BEND |

* SAMPLING PERIOD DAY NI QiT DAY NICHT .

I SAMPLING TIME 0900-0932 2100-2132 0900-0935 2100-2132 I
3

,
M / REPLICATE 10.4 10.4 12.0 12.0

t
LOCATION SUFFACE BOTTOM SUFFACE BOTTOM SU FF A CE BOTTOM SU RF ACE BOTTOM,

REP LICATE 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
j COLLECTION NO. HWM-81- 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240

I SPECIES

SPOTFIN SHINER

$"{ PROLARVA 3 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 2 1 0 1 0 0 0 0
WHITE CATFISil

POSTLARVA 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
CHANNEL CATFISHr

POST LARV A 0 0 0 0 0 0 0 1 1 2 6 3 0 0 0 0 0 0 1 1 1 7 1 6
1 MARGINED MADTOM

POSTLARVA 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TESSELLATED DARTER

POST LA RV A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0=

BANDED DARTER
P ROLARVA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
POSTLARVA 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

FISH (F RACMENTS) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 ,

,

TOT 4L 0 0 0 0 0 1 0 1 1 3 8 3 0 1 0 1 3 1 1 2 1 9 2 6

4

~

[

>

s

t

_ _ . . . . - - - _ _ _ _ _ . _ _ _ . _ - _ - . -- - - --
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Table D-12

Number of la rval fish captured with a pump sampler at SSES and Bell Bend on the Susgachanna River, 15 July 1981.

SITE SSES BELL BEND

SAMPLING PERIOD DAY NI CHT DAY NIGHT
SAMPLING TIME 0904-0936 2100-2135 0900-0932 2100-2132
M / REPLICATE 10.4 10.4 12.0 12.0

LOCATION SU RF ACE BOTTOM SURFACE B OTTOM SU RF ACE BOTTOM SU RF ACE LOTTOM

REPLICATE 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
CO LLECT ION NO. HWM-81- 241 242 243 244 245 246 247 24h 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264

SPECIES

SPOTF IN SHINER
PROLARVA 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 1 1 2 13
POSTLARVA 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 [[

CH AN NEL CAT FI SH W
POSTL A RV A 0 0 0 0 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 0 3 2 2

ROCK BASS
POSTLARVA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

MIFTKINSEED
POST LARV A 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SUNFISH SPP.
POSTLARVA 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BANDED DARTER
POSTLARVA 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2 0 0 0 2 0

TOTAL 1 0 0 0 0 0 1 1 2 1 1 4 0 0 1 0 0 0 2 0 1 4 6 15
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2 Table D-13

Number of larval fish captured with a pump sampler at SSES and Bell Bend on the Susquehanna River, 28 July 1981.
i
I SITE SSES BELL PEND
4
1 SAMPLING PERIOD DAY NI QlT DAY NICHTi SAMPLING TIME 0900-0932 2100-2132 0900-0932 2100-2132
I M / REPLICATE 10.4 10.4 12.0 12.0
j LOCATION SU RF ACE BOTTOM SURFACE BOTTOM SUPFACE BOTTOM SU RF ACE BOTTOM
3

REPLICATE 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
CDLLECTION NO. HWM-81- 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 281 284 285 286 287 288

SPECIES

SPOTFIN SHINER -
! PROLARVA 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 2 1 1 0 0 $
; POSTLARVA 0 0 1 0 0 -0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CHANNEL CATFISH
j POSTLARVA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

PUMPKINSEED
! PROLARVA 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
i BLU EGI LL
! POSTLARVA 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1

.
; , 10TAL 0 0 1 0 0 0 1 2 0 3 0 0 0 0 0 0 0 0 0 3 1 1 1 0
.

,

!

!

1
!

I

i
!

!

i
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Table D-14

No.eber of larval fish captured wi.th a pump sampler at SSES and Bell Bend on t ie Susquehanna River, 12 August 1981.

SITE SSES BELL BEND

SAP'P LI NG PE RI OD DAY NICHT DAY N ICHT
SAMPLING TIME 0900-0932 2103-2135 0900-0932 2100-2132
M /PEPLICATE, 10.4 10.4 11.6 11.6
LCCATION SURF ACE BOTTOM SURFACE BOTTO M SU FF A CE BOTTOM SU RF ACE DOTTOM

REP LI CATE 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
COLLECTION NO. HWM-81- 289 290 291 292 293 294 295 296 297 298 299 30 0 301 302 303 304 305 306 307 308 309 310 311 312

SPECIES

SPOTFIN SHINER
PROLARVA 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 0 2 0 0

CH AN NEL CATFISH
POSTLARVA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0

FISH ( F RACEENTS ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

TOTAL 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 2 1 1 3 0 0

5
u

Table D- 15

Number of larval fish captured with a pump sampler at SSES and Bell Bend on the Susquehanna River, 26 August 1981.

SITE SSES BELL BEND

SAMPLING PERIOD DAY NICHT DAY NICHT
SAMPLINC TIME 0900-0932 2100-2133 0900-0932 2100-2131
M / REPLICATE 10.4 10.4 11.6 11.6

LOCATION SU RF AC E BOTTOM SURFACE BOTTO M SU FF ACE BOTTOM SURFACE BOTTOM

REP LI CATE 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
OOLLECTION NO. HWM-81- 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336

SPECIES

SPOTFIN SHINER
PRO LA RV A 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

TOTAL 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
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Table D-19

3Mean density of larval fish /10 m captured near the bottom during the day at SSES on the Susqtehanna River, 1981.

frECIES 29 APR 5 NAY 13 tmY 19 PmY 27 ftAY 3 JUN 9 JUN 16 JUN 23 JtN 1JUL 15 JUL 2fJCL 12 MC 26 EC ttAN 4 TOTAL

GFP
FFOLAWA 0.00 0.00 0.00 0.00 0.00 2.12 0.00 0.00 0.00 0.00 0.00 C,00 C.C0 0.00 0.15 8. .:

SFOTIAIL Sif1NER
PIOLANA 0. 00 0.00 0.00 0.00 0.61 1.52 0.00 C. 00 0.00 0.00 0.00 0.00 0.00 0.00 C.1E E.3

SMMFIN SlHNER
FICIAWA 0.00 0.00 C 00 0.00 0.00 0.30 0.91 C. 61 0.91 0.32 0.00 0.00 0.00 0.00 0.22 12.0
POS1LAWA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 30 0.00 C.00 0.00 0.00 0. 00 0.00 C.02 1.2

CUILIEACK
FFDIAWA C.00 0.00 0.00 0.30 4.85 2.12 0. 30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.54 29.7
FC61LAWA 0.00 0.00 0.00 0.00 0.00 C. 00 0. 30 0.CO 0.00 0.00 0.00 0.00 C.C0 C. C C 0.G2 1.2

StOF'HIEAD REGIOFSE -

PFOLAWA 0.00 0.00 0.00 0.30 0.00 0.00 C.00 0.00 0.00 0.00 0.00 0.00 0.00 C.0C C.C2 1.2 $
CATFISti SPP.

PFOLAWA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0. 20 0.00 0.00 0.0c C.CC 0.00 C.02 1.2
TESSELIA1ED DARTER

FIOLAWA 0.00 0.00 0.61 0. 00 0.01 1.21 C. 61 C.00 0.00 0.00 C.00 C. 00 0.00 0.00 0.22 11.5
Pm1LAWA 0.00 0.00 0.00 0. C C 0.00 0.00 0.00 0. 30 0.00 C.00 0.00 0.CC C. CC C. 0 0 0.02 1.2

r& DID DAFTER
FFOLAWA 0.00 0.00 0.00 0.00 1.52 C. 30 0.00 0.00 C.CC 0.00 C.00 0.00 0.00 0.00 0.13 7.1
RE1LAWA 0.00 0.00 0.00 0.00 0.61 0.61 0. 20 0.0C C.0C C. 00 0.00 0.0C 0.r0 0.00 0.11 5. 9

StilELD DARTEE
KEILAWA 0.00 0.00 0.00 0.0G 0.30 0.00 C. 00 0.0C 0.00 0.0C 0.00 0.00 0.00 0.00 0.02 1.2

WALLEW:
FFOIAWA 0. 30 0.91 C.00 0.00 0.00 0.00 C.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 C 0.09 4.8

FISH (FFAGYNis) 0.00 0.00 0.30 0.91 0.00 0.0 C 0.00 0.00 C.00 0.00 C.00 C.00 C.00 0.00 0. C9 4.6

1UTAL 0.30 0.91 0.91 1.52 0.4E 8.18 2.42 1.21 1.21 0.32 C. 00 0.00 0.00 0.00 1.E2
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Table D-22

3Mean density of larval fish /10 m captured near the surface during the day at Bell Bend on the Susquehanna River, 1981.

. SPECIES 29 APR 5 PAY 13 PAY 19 PAY 27 MAY 3 JUN 9 JUN 16 J LN 23 JLN 1 JUL 15 JUL 28 JUL 12 AUC 26 AUC tFAN % TOTE

CAFP
PICIAWA 0.00 0.00 0.00 0.00 0.00 3.83 0.29 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.32 22.1

SR7NA!L S10NER
FICIJWA 0.00 0.00 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 1.5

SPOTFIN SHINER
PlotAWA 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0. 00 0.00 0.28 0.00 0.00 0.00 0.00 0.04 2.9

OUILIBACK
gHOLAW A 0.00 0.00 0.30 6. 06 3.94 1.18 0.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.88 61.8 m

S10PHIAD PfI)f0FSE N
POSn.AW A 0.00 0.00 0.00 0.00 0.00 0.00 0.59 0.00 0.00 0.00 0.00 0.C0 0.00 0.00 0.04 2.9

TOCK BASS
PO5n.AWA 0.00 0.00 t,00 J.00 0.00 0.00 0.00 0.00 0.00 0.00 0.2E 0.00 0.00 0.00 0.02 . 1. 4

IUMPH NSEED
FTILAWA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.00 0.00 0.00 0.00 0.00 0.02 1.5

1ESSELt.AHD DAFTER
HOLAWA 0.00 0.00 0.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 3.0

FISil (FFAOENTS) 0.00 0.00 0.00 0.00 0.00 0.29 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 2.9

TOTAL 0.00 0.00 1.21 6.06 3.t4 5.31 2.36 0.29 0.29 0.28 0.26 0.00 0.00 0.00 1.43

. _ _ - - _ _ _ _ - - _ - _ - _ __ _ - - _ _ _ _ _ _ - _ _ _ _ _ - _ _
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TaSle D-26

Re s ult s (F values) of eight analysis of variance tests comparing larval fish densities among replicates, dates (1), sites (2), times (3), and
depths '(4) on the Susquehanna River,1981 (N.S. = not significant. * = P=0.05, ** = P<0.01, and *** = P(0.001).

Specien _. fain Effects Interaction Ef fects Bartlett's*

Replica t es 1 2 3 4 1X2 1X3 2X3 1X4 2X4 3X4 Test
DF (2, 206) (12, 206) (1, 206) (1, 206) (1, 206) (12, 206) (12, 206) (1, 206) (12, 206) (1, 206) (1, 206)

Combined 0.55 162.96*** 1.44 320.40*** 4.66* 2.47** 15.67*** 2.26 10.74*** 9.81** 53.45*** N.S. |

Ca rp I.77 182.84*** 2.47 3.94* 23.82*** 1.67 5.44*** 0.30 15.76*** 4.36* 13.31*** N.S.

Spottail shiner 0.12 20.10*** 0.32 2.30 33.0l*** 0.34 1.77 9.59** 10.60*** 0.35 0.04 N.S.

Spotfin shiner 0.26 16.74*** 0.'15 17.88*** 0.10 6.71*** 7.06*** 2.55 1.28 5.49* 24.49*** N.S. b$
-

m

Quillback 2.41 164.88*** 1.40 26.79*** 203.09*** 2.88** 7.80*** 3.13 41.02*** 1.00 120.65*** N.S.

White sucker 1.35 2.59** 0.25 10.55** 0.63 0.63 2.09* 0.00 1.29 0.23 1.65 N.S.

Shorthead redhorse 0.64 10.99*** 1.40 11.15** 1.82 1.00 4. 4 7 * * * 2.52 2.98*** 0.23 0.86 N.f-

Tesse11ated darter 2.90 135.25*** 0.00 437.92*** 0.42 1.38 64.84*** 2.35 5.83*** 17.19*** 37.14*** N.S.

Banded darter 0.93 25.25*** 0.01 47.52*** 2.40 1.66 8.22*** 0.36 2.70** 0.85 36.23*** N.S.

- --

- -

.

.
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Sampling sites for pumping (P), electroffshing (EL), and seining (SN) at
SSES and Bell Bend on the Susquehanna River, 1981.
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ABSTRACT

Fish were sampled at two stations (SSES and Bell Bend) with an

electrofisher and seine. A total of 5,$48 specimens of at least 27 fishes

was observed while electrofishing and 7,694 specimens of 25 fishes was

captured by seine. White sucker, shorthead redhorse, and walleye composed

over 58% of the total number observed while electrofishing. Over 92% of

the seine catch was composed of spotfin shiner, bluntnose minnow, and

bluegill. Occurrence of the more abundant fishes was similar at both

stations. No significant differences were found in either the total number

of fishes or their species composition at the electrofishing sites. At the

seining sites, a significant difference was found in the total number of

fishes captured, but no difference was found in the species composition at

the four sites. Significantly more specimens per unit effort were observed

while electrofishing at the west bank site compared to the east bank site at

SSES, and at night compared to the day. No significant differences in the

catch per unit effort were obtained while seining at SSES and Bell Bend.

The relative abundance of walleye and the number observed per unit effort,

which has increased annually since 1976-77, decreased slightly in 1981.

Juvenile American shad were captured for the first time at SSES and Bell

Bend on 11 September, when five juveniles were taken during the day electro-

fishing runs.

,

|
-

_ _ . _ ._
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INTRODUCTION

Seasonal fluctuations in species composition and relative abundance

of fishes near the Susquehanna SES have been monitored since 1971

(Ichthyological Associates 1972, 1973, 1974; Buynak and Gurzynski 1976a-b,

1977a-d, 1978; Buynak et al. 1978a-b, 1979, 1980a-b , 1981) . Beginning in

1976, emphasis was placed on a comparison of fisheries data collected at

two sampling stations, SSES and Bell Bend. Comparative sampling at both

stations continued in 1981. These data will be used to establish a baseline

of preoperational conditions.

PROCEDURES

Fish populations were sampled with an electrofisher and seine at two

stations, one located upriver from the Susquehanna SES intake (SSES) and a

second located downriver from the discharge-diffuser (Bell Bend). Electro-

fishing samples were taken using a pulsed direct-current electrofisher

similar to that described by Novotny and Priegel (1974). The electrofisher

used consisted of a 4-KW generator and a variable voltage pulsator in a

6-m flat-bottomed boat powered by an outboard motor. Seine samples were

collected with a 7.6-m bag seine with 0.64-cm mesh.

Each station was electrofished at two 1,000-m sites, one near each river

bank (Table E-1; Fig. D-1). Samples were taken once per month at each site

from March through December during ice-free periods when the river level at

the Susquehanna SES Biological Laboratory was between 148.5 and 150.3 m above

i

,
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mean sea level (msl). Sites were sampled once during the day and once at

night by slowly driving the electrofisher downriver parallel to the current

i from 1 to 50 m from the river bank. Each 1,000-m run was considered one

! unit of effort. Day sampling began about 3 hours after sunrise and night
!

! sampling about I hour af ter sunset. Most specimens of stunned fishes

(excluding cyprinids, except carp, river chub, and fallfish) larger than

about 10 cm were identified and enumerated by two observers on the bow of

the boat. The few specimens that surfaced behind the observers were identified

and enumerated by the boat operator. Data were recorded on a cassette tape

recorder (Craig No. 8108). Fish which could not be positively identified in

the water were captured, identified, and released; those that escaped were

recorded as unidentified.

Seine samples were collected at two sites at each station, one site on

each river bank (Table E-1; Fig. D-1). Sites were selected in areas free of

underwater obstructions to increase sampling efficiency. Samples were

collected once per month at each site from April through October during

' ice-free periods when river level at the laboratory was less than 149.4 m

above msl. Seining was conducted at night beginning about I hour after sunset.

Using the same starting point, two replicate hauls were made at each site.

For both hauls, one seine brail was held on the river bank and the other

was taken into the river to a depth of about 1.3 m or, if not limited by

depth, to a distance of about 6 m. The brail on the river bank was held

stationary while the other was pulled slowly upriver and then to shore.
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Fish were removed from the net and preserved in 10% formalin. The catch from

both hauls was combined and considered one unit of effort. In the laboratory,

all specimens were identified, separated by species, and enumerated. All

specimens were stored in 40% isopropyl alcohol.

Identification of the fish observed in the electrofishing runs and those

collected in the seine samples were based on characteristics given in keys

by Pflieger (1968), Eddy (1969), and Scott and Crossman (1973). Names of
1

fishes and the order of listing conform to Bailey et al. (1970).

Data were processed with a Hewlett-Packard 9830-A computer and stored

on permanent magnetic disc files. A thermal printout of these data was

checked for accuracy before final data tables were printed with an impact

printer. A three-way analysis of variance (Hewlett-Packard 1974) was used,

to determine differences in the number of fish captured between months,

stations, and time periods for the electrofishing data. Seining data were

analyzed with a two-way analysis of variance (Hewlett-Packard 1974) to

determine differences in the number of fish captured between months and
,

stations. For both the seining and electrofishing data, a priori treatment

contrasts tested site differences between east and west banks of the river,

east banks at SSES and Bell Bend, and west banks at SSES and Bell Bend.

Preliminary log (X+1) transformations were performed on the data prior to

| analysis of variance. Also, two significance tests (Hendrickson 1978) were

used to determine if varying patterns of species occurrence were present in

both the electrofishing and seining data. The first, the mathematical

i

i

|

!
I

I
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equivalent of Cochran's Q-statistic, tested whether sites differed in the

| number of species present. Because sites might have similar number of

species, but different species composition, a second test called an ti-statistic,
!
|

| was used to compute the number of species in common at each site. Both the

Q- and M-statistics have an approximately chi-squared distribution. The

5% probability level was used to determine significance in all tests except

analysis of variance, where some skewness in the residuals prompted a more

conservative 1% level.

RESULTS AND DISCUSSION

Electrofishing

A total of 5,548 specimens of at least 27 fishes was observed using the

electrofisher at SSES and Bell Bend (Tables E-2 through E-12). Of the 26

fishes recorded at SSES (Table E-13), five composed 75.4% of the total.

Walleye was the most abundant (21.9%) followed by smallmouth bass (21.0%),

white sucker (15.4%), shorthead redhorse (10.4%), and rock bass (6.7%). At

Bell Bend, 24 fishes were observed (Table E-14). Smallmouth bass was the

most abundant (25.3%) followed by walleye (19.8%), white sucker (12.9%),

rock bass (10.4%), and shorthead redhorse (5.4%). These five fishes composed

73.9% of the total catch at Bell Bend.

Occurrence of the more abundant fishes was similar at both stations

throughout the ten months sampled. At SSES (Table E-13), the number of fishes

observed each month was highest in September (18) and lowest in December (4).
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White sucker and walleye were' observed in all months sampled. The number of

fishes observed each month at Bell Bend (Table E-14) was highest in September

(19) and lowest in March, November, and December (10). Chain pickerel,

white sucker, shorthead redhorse, smallmouth bass, and walleye were observed

in all months sampled.

As in 1980 (Buynak et al. 1981), no significant differences were found

at the four sites sampled (Tables E-3 through E-12) in either the total

number of fishes observed (Q - 2.84; DF = 3) or in the species composition

(M = 3. 38; DF = 3) . The number of fishes observed at the sites ranged from

20 to 24. White sucker, smallmouth bass, and walleye composed 58.3, 58.2,

56.1, and 60.4% of the total number observed at EL-1, EL-2, EL-3, and EL-4,

respectively.

At SSES, the number of specimens observed per unit effort was

significantly greater (P<0.01) at the west bank site (EL-2) as compared to

the east bank site (EL-1). More specimens were observed at the west bank

site in seven of ten months sampled. Numbers ranged from a low of 12.0

specimens observed per unit effort in December to a high of 134.5 in May

with a monthly mean of 76.0 specimens per unit effort. At the east bank

site, numbers ranged from 18.5 in March to 89.5 in April with a mean of 54.9

specimens per unit effort.

No significant difference was found when the east (EL-3) and west (EL-4)

bank sites at Bell Bend were compared even though more fish were captured at

Bell Bend east in eight of ten months sampled. The number of specimens
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observed per unit effort ranged from a low of 28.0 in December to a high of

142.0 in September with a' monthly mean of 79.1. At Bell Bend west, numbers

ranged from 12.0 in December to 140.5 in September with a monthly mean of

67.6 specimens per unit effort.

Similar to 1980 (Buynak et al. 1981), no significant difference was
,

found in the number of specimens observed per unit effort between SSES and

) Bell Bend (Tables E-13 and E-14). The number of specimens observed per unit

effort was greater at SSES from March through June, but from July through-

December, it was larger at Bell Bend. The number of specimens observed per

unit effort at SSES ranged from a low of 19.8 in December to a high of 101.5 "

in May. A. monthly mean of 65.4 specimens per unit effort was observed at,

t

SSES for the ten-month sampling period. At. Bell Bend, the number ranged from

20.0 in December to 141.3 in September with a monthly mean of 73.3 specimens,

| per unit effort.

I

| No significant difference was found in the number of specimens observed

per unit effort on the east bank .(EL-1 and EL-3) of the river (Tables E-3
i

through E-12) as compared to the west bank (EL-2 and EL-4). Numbers were

. larger on the west bank in six of ten months sampled ranging from a low
i
'

of 12.0 in December to a high of 123.8 in September with a monthly mean of
r

. 71.8 specimens per unit effort.. On the east bank, the numbers ranged from
;

27.8 in December to 110.3 in September with a monthly mean of l67.0 specimens

4 per unit effort.

1

i -No significant difference was found in the number of specimens observed
1

I per unit effort between the west bank sites (EL-2 and EL-4) at SSES and Bell

| Bend, however a significant difference (P<0.01) was observed between the east

:

:
i

I

!

!
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bank sites (EL-1 and EL-3). Monthly mean number of fish observed per unit

effort ct the west bank sites was greatest at SSES west in five of the ten

months sampled. Numbers there ranged from a low of 12.0 specimens per unit

effort in December to 134.5 in >by with a monthly mean of 76.0 specimens per

unit ef fort. At Bell Bend west, the number of specimens observed ranged from

12.0 in December to 140.5 in September with a mean of 67.6 specimens per unit

effort. At the east bank sites, numbers were greater at Bell Bend east in |

all months sampled except April. Number of specimens observed per unit effort

at Bell Bend east ranged from a low of 28.0 in December to 142.0 in September

with a monthly mean of 79.1 specimens per unit ef fort. Numbers at SSES cast

ranged from 18.5 in March to 89.5 in April with a monthly mean of 54.9

specimens per unit effort.

The number of specimens observed per unit effort at SSES and Bell Bend

was significantly greater (P<0.001) at night than during the day. More

specimens were observed at night in all ten months sampled. The number of

specimens observed per unit effort ranged from a low of 34.5 in December to

a high of 158.3 in September with a monthly mean of 96.9 specimens per unit

effort. During the day, the numbers ranged from 5.3 in December to 75.8 in

September with a monthly mean of 41.9 specimens per unit effort.
|

In 1981, as was found in 1976-80, four families of fishes composed at

least 83% of the electrofishing catch at both SSES and Bell Bend (Fig. E-1).

The four families in order of abundance at SSES were suckers, sunfishes,

|
perches, and minnows. At Bell Bend, sunfishes were the most abundant followed

by suckers, perches, and minnows. Prior to 1981, an annual increasing trend

,

,

!

. - _. . . _ - - .
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|
t
; in the percent composition of perches and minnows was documented at SSES and

Bell Bend (Buynak et al. 1981). Perches had increased each year at both

stations since 1977 while the percent composition of minnows increased at

SSES since 1977 and at Bell Bend since 1978. In 1981, however, the percent

composition of these two families decreased at both stations. Compared to

1980, the percent composition of suckers also decreased while sunfishes

increased at both stations.

The number of fish observed per unit effort increased at both SSES and

Bell Bend in 1901 (Fig. E-1). At SSES, the number of suckers, sunfishes,

and perches observ2d per unit effort increased while minnows decreased.

Similar patterns were observed for sunfishes and minnows at Bell Bend.

'

Numbers of suckers and perches, however, decreased at this station.

Increases in suckers and perches observed at SSES resulted from larger

numbers of white sucker, northern hog sucker, yellow perch, and walleye.

The decrease observed at Bell Bend was attributed to a decline in the number

of all perches and suckers except white sucker. The number of sunfishes at

both stations has fluctuated since 1976, but reached maximum levels in 1981.

These large increases occurred mainly because of the greater number of

smallmouth bass observed. In addition, the number of most other sunfish

species observed showed increases at one or both stations in 1981 compared

to 1980 (Buynak et al.1981) .

Each year from 1976 through 1980, walleye, an important game fish,

increased in relative abundance and number observed per unit effort. During

|

|

1

i
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1

this five-year period, relative abundance increased from an average of 6.0%

at SSES and Bell Bend in 1976-77 to 29.3% in 1980 (Buynak et al. 1981). The

number observed per unit effort increased from an average of 2.5 walleye in

1976-77 to 16.9 in 1980. In 1981, however, relative abundance of walleye

decreased to 20.8% and the number observed per unit effort declined to 14.4.

From 1978 through 1980 (Buynak et al. 1979, 1980b , 1981), more than 50% of

the walleye observed were young, whereas in 1981, young composed only 37% of

the total number observed. These young walleye, which entered the electro-

fishing catch each autumn, composed 83% of the 787 walleye recorded from October

through December in 1980 (Buynak et al.1981), but only 65% of the 665 walleye

recorded from September through December 1981 (Fig. E-2) . These data indicate that

although another relatively large year class of walleye was produced in 1981,

it was probably smaller than the 1980 year class. In addition, more older

walleye were present in 1981 than in 1980. The estimated number of legal walleye

(381 mm) observed, however, did not increase. In 1980 (Buynak et al.1981),

about 6% (54 fish) of the walleye observed were legal size while in 1981,

4% (51 fish) were legal.

Age and growth studies of the walleye in the Susquehanna River (Buynak

et al. 1980a), show that faster-growing survivors of the 1981 year class

will enter the sport fishery in 1984. The 1978 through 1981 year classes

should provide the basis for an improved walleye sport fishery over the

next several years. Although the 1978 year class began to enter the sport

fishery in 1981, the majority of its survivors should enter the fishery in

1982.



,

183

From 6 May through 1 June'1981, 1,486 adult American shad were
!

( transported from the Connecticut River to the Susquehanna River at
|

Tunkhannock, Pennsylvania by National Environmental Services, Inc. (NES).

Of the fish transported,1,165 survived and were transplanted in the

Susquehanna River (Nack 1981). Spawning success was confirmed on 28 August,

when 12 juvenile American shad were seined by NES at Wilkes-Barre. On 11

September, five juvenile American shad were captured by Ichthyological

Associates, Inc. during the day electrofishing runs at SSES and Bell Bend.

One additional Clupeid was observed, but avoided capture. Total length (TL)

of these five shad ranged from 131 to 135 mm (i = 132.1 mm) and weight

ranged from 22 to 25 g (x = 22.9 g). On 23 September, two juvenile American

shad (141 and 147 mm TL, 24 and 30 g) were captured and three other Clupeids

were observed while electrofishing along the west bank of the river near the

Susquehanna SES Biological Laboratory. No other American shad were captured

or observed during routine monitoring at SSES or Bell Bend af ter 23 September.

9

Seining

A total of 7,694 specimens of 25 fishes was captured by seine at SSES

and Bell Bend (Tables E-2 and E-15 through E-21). Of the 21 fishes captured

at SSES (Table E-22), four composed 93.7% of the total catch. Spotfin shiner

was the most abundant (74.8%) followed by bluegill (8.5%), spottail shiner

(5.9%), and bluntnose minnow (4.6%). At Bell Bend, 16 fishes were captured

.

i
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(Table E-23). Again, spotfin shiner was the most abundant (70.6%) fish

captured; it was followed in abundance by bluegill (13.6%), bluntnose

minnow (10.8%), and spottall shiner (1.9%). These four fishes composed

96.9% of the total catch at Bell Bend.

Occurrence of the more abundant fishes was similar at both stations
i throughout the seven months sampled. The number of fishes captured each

month at SSES (Table E-22) was highest in June (15) and lowest in September

(4). Spotfin shiner and rock bass were captured in all months sampled;
,

spottail shiner and bluntnose minnow were captured in six of seven months.

At Bell Bend (Table E-23), the number of fishes captured each month was

highest in July (12) and lowest in May (4). Spotfin shiner, bluntnose minnow,

and rock bass were the only fishes captured in all months sampled at Bell

Bend; spottail shiner and tessellated darter were captured in six of seven

months sampled.

j At the four sites (Tables E-15 through E-21), a significant (P<0.05)

difference was found in the total number of fishes captured (Q = 9.52; DF = 3) .

No difference, however, was found in the species composition (M = 5.68; DF = 3).

These results were similar to those found in 1980 (Buynak et al.1981). In

'

1981, the number of fishes captured ranged from 10 at SSES west to 19 at

SSES cast. Seven species (stoneroller, goldea shiner, common shiner,-

swallowtail shiner, longnose dace, quillback, and white crappie) were captured
1

only at SSES east. Blacknose dace and mottled sculpin were captured only at

SSES west and redbreast sunfish and walleye only at Bell Bend east. Spottail
I
|

2

l

~ , .
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| shiner, spotfin shiner, bluntnose minnow, and bluegill cc,mposed 93.5, 94.8,

I
i92. 3, and 98.4% of the total catch at SN-1, SN-2, SN-3, and SN-4, respectively.

No significant difference was found in the number of specimens captured

per unit effort at SSES compared to Bell Bend (Tables E-22 and E-23) . The

catch per unit effort was greatest at SSES from April through June and at

Bell Bend from July through October. The catch per unit effort at SSES

ranged from a low of 24.0 specimens in July to a high of 502.5 in June.

A monthly mean of 202.7 specimens per unit effort was captured at SSES for

the seven-month sampling period. At Bell Bend, the numbers ranged from 31.0

in May to 1,727.0 in October with a monthly mean of 346.9 specimens per unit

effort.

At SSES, no significant difference was found in the number of specimens

captured per unit effort at the east bank site (SN-1) as compared to the west

bank site (SN-2) of the river (Tables E-15 through E-21) . The catch per

unit effort was larger on the east bank in all months sampled except May.

It ranged from a low of 41.0 specimens in July to a high of 993.0 in June.

On the west bank, the catch per unit effort ranged from 7.0 specimens in

July to 139.0 in August. Of the 21 species captured at SSES, the mean

monthly catch per unit effort was greater at the west bank site for only

blacknose dace and mottled sculpin. Over 5-fold as many fish and six more

minnow species were captured at the east bank site as compared to the west

bank site. The larger number of fish and species captured at the east bank

site was probably caused by the influence of Little Wapwallopen Creek which

flows into the river about 15 m downriver.

|
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At Bell Bend, no significant difference was found in the number of

specimens captured per unit effort at the east bank site (SN-3) as compared

to the west bank site (SN-4) of the river (Tables E-15 through E-21). The

catch per unit effort was larger on the east bank from June through August,

and for the seven-month sampling period, it ranged from a low of 1.0 specimens

per unit effort in May to 435.0 in August with a mean of 168.0 specimens per

unit effort. At the west bank site, numbers ranged from 9.0 in July to

3,047.0 in October with a mean of 525.7 specimens per unit effort.

The number of specimens captured per unit effort did not differ

significantly between the east bank (SN-1 and SN-3) and the west bank

(SN-2 and SN-4) of the river (Tables E-15 through E-21). The catch per unit

effort was greater on the east bank in four of seven months where it ranged

from a low of 59.0 specimens in July to a high of 539.0 in June. On the

west bank, the catch per unit effort ranged from 8.0 in July to 1,592.0 in

October. The large catch in October at the west bank was composed mainly of

spotfin shiner and bluntnose minnow. These fish had moved into the flooded

terrestrial vegetation along the shoreline following a rise in river level.

No signifi; ant difference was found in the number of specimens captured

per unit effort at the east bank site (SN-1) at SSES as compared to the

east bank site (SN-3) at Bell Bend (Tables E-15 through E-21) . The largest

number of specimens captured per unit effort occurred at SSES east from April

through June and at Bell Bend east from July through October. The mean

monthly catch per unit effort, however, was over 2-fold greater at the SSES

east bank site. Comparison of the mean monthly catches of minnows and

_ _ .
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sunfishes at the two sites revealed an important difference. At SSES cast,

over 4-fold more minnows were captured than at Bell Bend east. Sunfishes
1
i

; were, however, more abundant at Bell Bend cast where over 3-fold more were

i

taken than at SSES cast.

Even though nearly 8-fold more fish were captured at Bell Bend west,

no significant difference was found in the number of specimens captured

per unit effort at the west bank site (SN-2) at SSES as compared to the

west bank site (SN-4) at Bell Bend (Tables E-15 through E-21). The largest

number of specimens captured per unit effort occurred at Bell Bend west in

five of seven months and averaged 525.7 specimens per unit effort. At

SSES west, the catch per unit effort averaged only 66.6 specimens per unit

effort for the ser'n months. The mean monthly catch per unit effort was

greater at the west bank site at SSES for only 4 (blacknose dace, rock bass,

black crappie, and mottled sculpin) of the 15 species captured at these two

sites. The lack of significance between the west bank sites resulted mainly

because of the 22-fold difference in the October catches at these sites when

large numbers of minnows were captured at the Bell Bend west site following

a rise in river level.

In 1981, as was found from 1978 through 1980, four families of fishes

composed over 99.8% of the seining catch at both SSES and Bell Bend (Fig.

E-3). The four families, in order of abundance at SSE3, were minnows,

sunfishes, suckers, and perches. At Bell Bend, minnows were the most abundant

followed by sunfishes, perches, and suckers. When data from SSES and Bell

Bend were combined and compared with collections from the three previous years,

--
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an increasing trend is evident in the annual catch per unit effort. The

increased catch per unit effort in 1981 occurred primarily because of the

large catches of minnows and sunfishes, mainly spotfin shiner and bluegill.

When monthly data collected at SSES and Bell Bend were combined

(Fi g. E-4), large differences occurred in the catch per unit effort of the

four major families in each year from 1978 through 1981. In 1981, the

monthly catch per unit effort was the highest recorded in four of the

seven months sampled each year since 1978. This occurred primarily

because of the greater catches of minnows and sunfishes. As was found in

prior years, the catch in April and thy was dominated by minnows. From

1978 through 1980, the largest monthly catch was taken in June when suckers

and perches increased substantially. The June 1981 catch was composed

primarily of minnows rather than suckers and perches which declined overall.

The relatively small number of suckers taken on 8 June was due to their

nonvulnerability to seining rather than the production of a ; aor year class.

On 6 June, large numbers of quillback, white sucker, and shorthead redhorse

were captured along the shoreline with a fine-meshed dipnet. On this date,

the largest specimens were white sucker that ranged in total length from

17.8-25.5 mm. Shorthead redhorse larvae ranged from 14.3-17.2 mm and

quillback ranged from 8.2-14.9 mm. White sucker of similar size were

reported by Buynak and Mohr (1978) to have a maximum body depth of 3.0-4.8 mm.

These sized suckers could have easily escaped capture by passing through the
_

6.4-mm mesh seine on 8 June. In July, the total catch per unit effort
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decreased as it has f rom 1978 through 1980. The catch began to increase

again in August as young minnows and sunfishes became vulnerable to seining.

The higher catch resulted from increases in the number of spotfin shiner

and, in particular, increases in bluegill. Although the catch per unit

1

i effort decreased in September, bluegill still made up a large portion of
,

the catch. The catch per unit effort in October, the largest ever recorded,

resulted from the capture of large numbers of young spotfin shiner that

moved into the flooded tecrestrial vegetation along the shoreline following

a rise in river level.
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Table E-1

Descriptions of electrofishing (EL) and seining (SN) sites at SSES and Bell
Bend on the Susquehanna River, 1981.

Site Location

; SSES
i
,

EL-1 East bank f rom gas-line crossing to 213 m upriver from a point
opposite the center of the Susquehanna SES intake structure

EL-2 West bank from gas-line crossing to 213 m upriver from the
center of the Susquehanna SES intake structure

SN-1 East bank 540 m upriver from a point opposite the center of
the Susquehanna SES intake structure (15 m upriver from the
mouth of Little Wapwallopen Creek)

SN-2 West bank 350 m upriver from the center of the Susquehanna SES
intake structure (75 m downriver from the boat dock at the
Susquehanna SES Biological Laboratory)

BELL BEND

EL-3 East bank from 230 m downriver from a point opposite the
Susquehanna SES discharge diffuser to 200 m upriver from
the mouth of Wapwallopen Creek

EL-4 West bank from 165 m downriver from the Susquehanna SES
discharge diffuser to 175 m upriver f rom the mouth of the
small stream opposite the mouth of Wapwallopen Creek

SN-3 East bank 2,235 m downriver from a point opposite the
Susquehanna SES discharge diffuser (at the launching ramp
of the Berwick Boat Club)

SN-4 West bank 1,175 m downriver from the Susquehanna SES
discharge diffuser (300 m upriver from the mouth of the
small stream opposite Wapwallopen Creek)
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Table E-2

Tishes found at SSES and Bell Bend on the Susquehanna River, 1971-81.
An * denotes fishes taken in 1981.

Angu1111dae - Freshwater Eels
Anguilla vostrata - American ee1 *

Clupeidae - Herrings
Alosa sapidissim.2 - American shad *
Unidentified Clupeidae - horring app.*

Salmonidae - Trouts
Coregonus artadii - cisco
Salmo gezirdneri - rainbow trout *
S. trkt tat - brown t rout *

Esocidae - Pikes
Escz luefus - northern pike

E. maquincngy - muskellunge *
E. niger - chain pickerel *
E. Zu,'ius x E. maquinungy - tiger muskellunge
Esor spp. - pike app.*

Cyprinidae - Minnows and Carps
Campostom ancmalum - st.,neroller*
Cyprinus carpio - carp *
Emplossum meillingsa - cutlips minnow
Nosor~is micropogon - river chub *
Votemiganus cr; soleusas - golden shiner *
Notropia amoenus - comely shiner *
N. aormutus - common shiner *
N. hudsonius - spotta11 shiner *

N. prosse - swallowtail shiner *
#. rubellus - rosyface shiner

N. spilopterus - spot fin shiner *
#0trepis spp. - shiner spp.
Pimerhales notatus - bluntnose minnow *
hhinichthys atmtulus - blacknose dace *
R. catamatad - longnose dace *

Semtilus atn'nzeulatus . creek chub
S. 00ipomlis - fallfish *

Catostomidae - Suckers
Carpiodes cyprinus - qut11back *
Catosto%s camersoni - white sucker *
#ypentelium nigricans - northern hog sucker *
Mozcs tom merolepidctum - shorthead redhorse*
Unidentified Catostomidae - sucker app.

ictaluridae - Freshwater Catfishes
Totalurus catus - white catfish *
I. natalis - yellow bullhead *

T. natutosus - brown bullhead *
I. punctatus - channel catfish *
Unidentified Ictaluridae - catfish spp.

Cyprinodontidae - Banded K111tfishes
fundulus Jiaphanus - banded killiftsh

Centrarchidae - Sunfishes
M! lor:ites rupenris - rock bass *
Lepccris auritus - redbreast sunfish *
L. cy mallus - green sunfish
L. gibbceus pumpkinseed*
L. marochirus - blueg111 *

Lepo-is spp. - sunfish spp. *
#iereptsrus dolodski - smallmouth bass *
#. sa! miles - largemouth bass *
Pomoris annklaris - white crapple *

P. nignn2sulatt.s - black crappie *
Tom;ris spp - crapple spp. *

Percidae - Perches
Etheostom olmsteli - tessellated darter *
E. acute - banded darter +

TerJa flavessens - yellow perch *
Perciu peltata - shield darter
Stinostedian vitreun - walleye *

Cottidae - Sculpins
Cattus bainii - mottled sculpin *

.m
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Table E- 3

Number of fish observed at SSES and Bell Bend electroff shing sites on the Susquehanna River, 12 March 1981.

STATION SSES BELL DEhD

SITE EL-1 EL-2 EL-3 EL-4

CCLLECTION N ') . C LB -81-0 04 GLB-61-007 CLD-81-0 0 3 CLD-81-009 CLB-81-001 CLD-81-0 06 G LB-81-0 0 2 OLB-81-00 5
TIrc 1027-1046 2002-2021 1007-1022 2029-2046 0906-0924 1931-1953 0931-0952 1908-1925
SPECIE 3

Brow! TPovt 0 1 0 0 1 2 0 0
MUSKELLUN"E O 1 2 0 0 0 1 2CH41N P!CEEPEL 0 0 0 0 2 0 2 0
CAPP O 2 0 8 0 0 0 0
FAL LF ISH 0 0 0 11 0 17 0 3
WH ITE SUCF ER 8 5 10 37 0 18 0 3NORTHEPN f0C SUCKER 0 2 1 4 0 2 0 2
SHOFTHEAD FEDHORSE 1 1 1 6 0 3 0 1WHITE CATFISH 0 0 1 1 0 0 0 0
E ROWN DULLHEAD 2 0 0 0 0 0 0 0
CH ANNEL CATFISH 0 1 3 0 0 0 0 0
H3 C K CAC3 0 0 0 7 0 8 0 0
S MA L LM3UTH D A S3 0 0 1 0 0 0 1 1SUNFI5!! S PF. 0 0 0 0 0 1 0 0ELACK CPAPPI E 1 0 0 0 0 0 0 0W AL LE YE O 8 1 8 0 11 0 5
FISH (U NIC ENTI F I ED ) 0 4 1 6 5 5 0 6

TOTAL 12 25 21 89 8 67 4 23

Table E-4

Number of fish observed at SSES and Bell Bend electrof f shing sites on the Sesquehanna River, 1 April 1981.

STATION SSES BELL BEND

SITE EL-1 EL-2 EL-3 EL-4

COLLFCTION NO. Gla-81-010 CLB-81-016 CLB-81-009 CLB-81-015 CLB-81-011 CLB-81-014 Cla-81-012 CLB-81-013
TIME 0903-0921 2100-2121 0840-0858 2037-2055 0934-0956 1947-2011 1004-1022 1918-1938
SPECIES

B RO hN T ROUT 1 0 0 0 0 0 0 0
MUS K ELLUNCE 1 1 1 1 2 1 2 2
C9AIN PICFEREL 0 0 2 0 0 0 2 0
F1KE SPP. 0 0 0 0 0 0 1 0
CAPP 3 9 0 6 8 10 2 3
FALLFISH I O 1 0 1 1 0 2
QUI LLB ACK 23 2 1 4 0 2 0 4
WHITE SUCKER 10 31 11 22 5 22 7 12
NORTH E RN FOC SUCKER 1 2 0 1 0 0 0 1
SHORTHEAD REDHORSE 5 10 0 5 8 10 2 7
BROWN BULLMEAD 0 1 0 0 0 0 0 0
CHANNEL CATFISH 0 0 0 1 0 0 0 0
ROCK BA SS 0 7 0 9 1 7 0 6
FU MP K I NSE ED 0 0 1 0 0 0 0 0
SMALLMOUTH B ASS 4 5 12 4 6 2 4 9
S UNFISH S PP. 0 0 5 0 0 0 0 0
YELLOW PERCH 0 1 1 0 0 0 0 0
WALLEYE 4 35 26 16 0 17 8 41
FISH (UNIDENTIFIED) 8 14 4 9 2 13 2 17

TOTAL 61 118 65 78 33 65 30 734

!

I

f

.-, - - - - - . . - - - - --
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T.able E-5

Nu mte r o f fish observed at SSES md tw11 Bond electrof1shing sites on the Sasquehanna River, 7 May 1981.

S T A110N SSES BELL BEND

SITE EL-1 EL-2 EL-3 EL-4

COLLECTION No. GLB-61-0 2 3 CLB-81-0 26 GLB-91-024 CLB-81-02 5 CLD-81-021 CL0-81-028 CLD-81-022 CLB-81-02 7
T ! wt: 1028-1049 2117-2137 1058-1114 2055-2112 0919-0942 2208-2236 0949-1013 2141-2203

SPECIES

PAINBOW Tp007 0 1 1 0 0 0 0 0
MUS N ELLUNCE O 2 0 4 1 1 3 1

CHAIN PICFEREL 0 0 0 0 2 4 2 0
{ P! ME SPP. 0 0 0 0 1 0 0 0
, CAkP O 6 4 1 1 1 0 0
' PlVER CHUB 0 1 2 0 0 0 0 1

FALLFISH 0 0 0 4 2 11 1 4

CUILLBACK 0 7 3 5 0 3 0 10
wH170 SUCKER 5 27 3 16 6 8 10 14
NORT H E PN HOG SUC FER 1 1 4 3 0 0 2 0 i

'
SHORTHEAL DELHOPSE O 14 76 23 1 4 0 6
PR0n;i BU L LH EAD 0 1 0 5 0 3 1 0
HOCK CASS 1 6 1 17 3 39 4 22
FUPPEINSELD 0 0 0 C 3 0 0 1

SMALIFOUTH D Ass 1 9 8 15 6 30 6 21
(APCEMOUTH D ASS 0 0 0 1 0 0 0 0
CEAPPtr SPP, 0 0 0 1 0 0 0 0
Y E Lt4 W PfFCH 0 0 0 0 1 1 0 0
WALLEYE 2 44 11 50 5 33 1 33
fILH (L7.! LLATI F i r L ) 2 6 1 10 3 15 1 12

TOTAL 12 125 114 155 35 153 31 125

Table F-6

Nu+> r o f fish observed at SSES and Bell Bend elect rof f shing sites on the Susquehanna River, 8 June 1981.

STATICM SSES BELL TEMD
1

SITE EL-1 EL-2 CI -3 EL-4

COLLECTION NO. GLD-81-0 3 3 GL9-Al-0 37 CLB-81-0 34 CLB-61-0 38 CLB-01-0 3 5 GLB-81-0 40 CL9-81-0 36 CLB-81-0 39
i

i TIrr 0838-0900 2125-2146 0908-0922 2151-2207 0928-0946 2235-2256 0952-1008 2211-2228
!
l SPECIES

AME PI CAN EFL 0 0 0 0 0 0 0 1

hPOWN TroVT 1 0 0 0 0 0 0 0
f!LSKELLUNGE O O O O O O O 2

CHAIN F I CKE br L 0 0 0 0 0 0 2 3

PIKE SPF. 0 0 0 0 0 0 1 1

CAPP 3 1 5 i 7 3 0 1

RIVER CHUS 0 0 1 L 1 0 1 0
FALLFISH 1 1 12 0 0 0 0 1

GUILLBACK 3 8 0 1 0 3 0 2

kHITE SUCFEB 3 2 11 5 11 4 1 5

NOPTHEPN HOC SUC FE R 1 3 14 1 0 0 1 0
SHORTittlD RED!!OliSE 10 3 11 5 6 3 3 0
YELLOW DCLLHEAD 0 0 0 1 0 0 0 0
BROWN DLLLHEAD 0 1 1 0 1 0 0 0

,

l CilA1NFL CATFISH 1 0 0 2 0 1 1 0
1 POCK BASS 0 8 6 21 7 16 3 17

FUMPMINSEED 0 0 2 1 2 0 1 0
DLUEGltL 1 0 4 2 0 0 3 0

SMALt>tOUTH B ASS 11 18 31 17 7 69 17 26

SUNFISH Str. 0 0 2 0 0 0 0 1i

| YELLOW PEBCH 0 0 1 0 1 1 0 0
W AL1 E YE I 19 9 14 3 12 2 25'

FISH (UNICENTIFIED) 5 11 2 15 2 19 6 13

TOTAL 41 75 112 105 48 131 42 98

|
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Tablo E-7

Number of fish observed at SSES and Bell Bend electrofishing sites on the Susquehanna River, 8 July 1981.

STATION SSES BELL BEND
,

f SITE EL-1 EL-2 EL-3 EL-4

COLLECTION NO. CLB-81-048 GLB-81-050 C ta-81-04 7 CLB-81-0 49 C LR-81-046 GLB-81-051 CLB-81-04 5 CLB-81-052
| TIME 0940-0956 2148-2206 0920-0937 2125-2143 0853-0911 2215-2240 0830-0847 2246-2305

SPECIES

CH A!N PICIEREL 1 0 1 1 0 0 2 1

PIFE SPP. 0 0 0 0 0 1 1 0

CARP 1 4 2 3 2 5 0 0

F ALLF IS H 0 0 0 0 0 0 1 0

QUILLBACE 1 8 0 5 1 26 1 8

WHITE SUCRER 4 10 11 21 8 20 5 11

NO RT H E RN HOC SUCFER 0 1 18 1 0 0 2 0

SilORTHEAD REDHORSE 3 2 0 2 7 10 5 2

BPOaN BULLHEAD 0 0 0 0 0 0 0 1

CH AN NEL CATF ISH 0 1 0 3 0 0 1 1

ROCK BASS 0 0 1 11 3 8 4 8

REDBREAST SUNFISH 0 0 0 0 1 0 0 0

PU FF K I NSE ED 3 2 0 0 1 0 3 0

BLUEGI LL 1 2 1 1 0 5 1 0

SMALLMOUTH B ASS 6 17 13 70 8 48 7 30

SUNFISH S PP. 0 0 0 0 0 1 0 0

WALLEYE 1 5 1 3 1 8 1 2

FISH (UNIDENTIrlED) 2 7 4 5 6 16 10 17

TOTAL 23 59 52 126 38 148 44 81

Table E-R

! Number of fish observed at SSES and Bell Bend electrofishing sites on the Susquehanna River, 3 August 1981.

STATION SSES BELL BEND

SITE EL-1 EL-2 . FL-3 EL-4
,

_

CLB-81-06 0 CLB-81-062 CLB-81-059 GLB-81-C61COLLECTION NO. GLB-81-058 CLB-81-06 3 GLB-81-05 7 CLB-81-064
T!nE 0923-0948 2205-2220 0900-0917 2230-2245 1018-1033 2130-2150 0952-1009 2105-2124

SPECIES

CHAIN PICKEREL 0 0 0 1 1 0 2 2

CARP 1 0 0 2 1 2 0 1

CUI LLB ACK 3 5 1 9 4 18 0 14

WHITE SUCKER 1 4 1 5 0 6 5 10

MORTHEPN HOC SUCEER 2 1 0 1 2 1 0 0'

SHORTHEAD REDHOPSE 8 19 26 2 8 5 6 2
-I CH ANNEL CATF ISH 0 0 0 1 0 3 0 1

I R3C K BASS 0 0 0 4 0 3 2 10

PUMPK I NSE ED 0 0 1 0 0 0 2 C
i

B LU EGILL 0 0 0 0 1 1 1 0'

SMALLMOUTH BASS 24 19 39 7 21 16 41 23
SLNFISH SPP. 0 0 0 0 0 0 1 0

Y EL LOW PEBCH 0 0 0 1 0 0 0 0

WALLEYE 1 3 1 4 0 10 0 '4

FISH (UNIDENTIFIEDI 9 3 6 9 10 10 6 13

TOTAL 49 54 75 46 48 75 66 80
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Table E-9

Number of fish observed t '. SSES and Bell Bond electrofishing sites on the Susquehanna River, 11 September 1981.

STATION SSES BELL BEND

i SITE EL-1 EL-2 EL-3 EL-4

COLLECTION NO. GLB-81-074 CLB-81-079 CLB-81-0 73 GLB-81-080 CLB-81-076 CLB-81-0 78 CLB-81-0 75 CLB-81-077 '' TIME 0904-0928 2157-2216 0841-0858 2222-2239 1000-1022 2110-2135 '0934-0952 2033-2102
SPECIES

AME RICAN SHAD 0 0 2 0 2 0 1 0
', HERRING SPP. 1 0 0 0 0 0 0 0 .

I MUSRELLUNCE 1 0 0 0 0 1 0 2
CHAIN PICKEPEL 3 1 0 0 0 2 0 1
CARP 1 1 3 1 1 2 2 4
RIVER CHUB 0 0 0 0 0 0 2 0
FALLFISH 0 0- 2 2 0 0 0 0
QUILLBACK 2 3 0 0 1 2 0 1

1

WHITE SUCKER 4 3 11 11 10 18 2 10
NORTHERN HOC SUCKER 5 1 6 5 1 -0 0 0
SHORTHEAD REDHORSE 5 12 6 3 6 8 9 5
BROWN BULLHEAD 0 1 0 0 0 0 0 0
CHANNEL CATFISH 1 3 0 2 1 0 0 0
ROCK BASS 0 9 1 24 3 30 8 41
REDBREAST SUNFISH 1 0 1 0 4 1 2 3
PUMPKINSEED 2 1 2 2 0 1 4 3
BIDECILL 0 2 1 0 1 1 2 1
SMALIJtOUTH DASS 19 29 27 35 24 79 45 57
LARCEMOUTH B ASS 0 0 0 0 0 1 0 0
SUNFISH SPP. 0 0 0 1 8 1 1 1
WHITE CRAPPIE O O O 1 1 1 0 0
YELLOW PERCH 0 0 0 0 1 0 0 0
WALLEYE 4 29 8 41 7 38 2 50
FISH (UNIDENTIFIED) 6 7 11 5 9 18 7 15

TOTAL 55 102 81 133 20 204 87 194,
.

Table E-10'

Number of fish observed at SSES and Dell Bend electrofishing sites on the Susquehanna River, 14 October 1981.
f

e

STATION SSES BELL BEND

! SITE EL-1 EL-2 EL-3 EL-4

'

COLLECTION NO. Gis-81-08 8 CLB-81-08 9 CLB-81-087 GLB-81-090 GLB-81-085 GLB-81-092 CLB-81-086 CLB-81-091
TIME 1024-1042 1932-1950 1004-1019 1955-2010 0914-0931 2037-2100 0937-0953 2012-2032

SPECIESt

MUSKE LLUNCE O 0 0 0 1 2 0 3
CHAIN PICKEREL 1 0 2 0 2 2 2 3
CARP O 5 0 0 2 9 0 5

j FALLFISH 0 1 0 2 0 2 0 1
1 QUI LLB ACK 0 0 0 0 0 3 0 2

WHITE SUCKE R 3 3 8 8 22 32 5 7>

NORTHERN HOG SUCKER 1 0 2 1 2 0 1 0
SHORTHEAD REDHORSE O 4 0 1 4 13 0 8
CHANNEL CATFISH 0 2 0 3 0 2 0 0
ROCK EASS 2 15 3 9 0 22 0 15
REDBREAST SUNFISH 0 0 0 0 0 1 0 0

! PUMPK INSE ED 0 1 0 0 0 0 0 0
B LU EGILL 1 b 0 0 0 0 0 1
SMAll>10UTH B ASS 11 19 20 25 21 39 26 23
LARCEMOUTH B ASS 0 0 0 0 0 0 1 0
SUNFISH SPP. 0 0 0 0 0 2 0 0
t3HITE CRAPPIE O O O O O 1 0 0
BLACK CRAPPIE O 1 0 0 0 1 0 0

. YELLOW PERCH 2 0 1 0 0 2 0 0
CALLEYE 8 51 14 59 5 58 12 92

' FISH (UNIDENTIFIED) 3 4 5 5 3 9 2 3

TOTAL 32 106 55 113 62 200 49 163

_. . ~ . _ _ _ . . - , _ . , _ . . __ . _ _ _ , - _ , . - _ _ , _ _ -
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Table E-11

Number .of fish observed at SSES and Bell Bend electrofishing sites on the Susquehanna River. 5 November 1981.

SSES BELL BEND
STATION

SITE EL-1 EL*2 EL-3 EL-4

~COLIICTION NO. GLB-81-0 94 CLB-81-099 CLB+SI-0 9 3 GLB-81-100 CLB-81-096 CLD-81-09 7 CLB-81-095 CLB-81-098
TIME 0922-0935 1909-1930 0902-0914 1932-1948 1005-1025 1815-1835 0938-0958 1842-1900

i

SPECIES,

f*US FE LLUNat 1 0 1 0 0 0 2 2

CHAIN PICFEFEL 2 0 1 1 3 4 2 4

P!FE SPP. 0 0 0 0 0 0 0 1

CARP 0 0 0 0 0 7 0 4

F ALLFISH 1 0 0 0 0 1 0 2

WHITE SufEEP 3 13 8 18 7 26 4 8 i
"

NORTHEFN HOG SUCKER 0 0 0 1 0 0 0 0

SHORTHEAD REDHOPSE O 7 0 2 0 5 0 1 *

4 CHANNEL CATFISH 0 2 0 0 0 0 0 0a

' POCF B ASS 0 11 1 1 2 9 2 2

! PEDDREAST 3DNFISH 0 1 0 0 0 - 0 0 0

BLUECILL 0 0 1 0 0 0 1 1

S'1ALLMOUTH BASS 2 5 3 3 4 3 12 5,
'

SUNFISR SPP. 0 2 0 0 0 0 0 2

BLACK CRAPPIE O 1 0 0 0 0 0 0

WALLEYE 1 35 6 23 2 27 9 35
s

FISH (UNIDENTIFIED) 0 6 2 4 2 8 3 4

TOTAL 10 83 23 53 20 90 35 71

i Table E-12
'

Number of fish observed at SSES and Bell Bend electrofishing sites on the Susquehanna River, 10 December 1981.

,

4

STATICN SSES BELL BEND#

) SITE EL-1 EL-2 EL-3 EL-4
1

COLLECTION NO. CLB-81-115 CL3-81-119 CLB-81-116 GLB-81-120 CL8-81-118 CLB-81-122 CIE-81-117 CLB-81-121
' TIME 0849-0904 1808-1827 0910-0920 1835-1851 0944-1003 1925-1948 0923-0939 1857-1918

i SPEC 1ES
i
'

BPOMI TROUT C 0 0 0 1 0 0 0

PtUSKELLUNCE O O O O O 1 0 0
3

? ~ CHAIN PICEEFEL 0 1 0 0 1 3 1 0

PtKE SPP. 0 0 0 0 1 0 0- O'

f FALLFISH 0 0 0 0 1 0 0 0

WHITE SUCKER 5 29 1 11 2 22 1 12 i
SHOPTHrAD DFDHOPSE O O O O O 1 0 0

PUf'P K INSE ED 0 0 0 0 0 0 1 0
j

DLUECILL 0 1 0 0 0 0 0 0
,

t S".ALL? TOUT!! B ASS 0 0 0 0 3 2 1 0

TELIDf PEPCfl 0 0 0 0 0 1 0 0

! WALLEYE O 17 0 10 0 15 1 6

FISH (UNICFMTir!ED) 0 2 0 2 0 2 1 0*

TOTAL 5 50 1 23 9 47 6 18

<

!
l

I

.

I

i
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Table E-13

Number of - fish observed per unit ef fort in electrofishing runs at SSES on the Susquehanna River.
Rarch through December 1981.

SITCIIs mR APR MAY JUN JUL AUG SEP OCT NO/ DEC MEAN % 10TAL

AERICAN SIAD 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.05 0.08
HEFRING SPP. 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 . 0.03 0.04
Falte30W 110GT 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.05 0.08
Blowa Trotfr 0.3 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.08 0.11
MUSFEIUJPCE 0.8 1.0 1.5 0.0 0.0 0.0 0.3 0.0 0.5 0.0 0.40 0.61
01AIN PIGEFEL 0.0 0.5 0.0 0.0 0.8 0.3 1.0 0.8 1.0 0.3 0.45 0.69
0 RP 2.5 4. 5 2.8 2.3 2.5 0.8 1.5 1.3 0.0 0.0 1.80 2.75
RIVER 00B 0.0 0.0 0.8 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.10 0.15
FALIEISH 2.8 0.5 1.0 3.5 0.0 0.0 1.0 0.8 0.3 0.0 0.98 1,49

QUILISACK 0.0 7.5 3. 8 3.0 3. 5 4. 5 1.3 0.0 0.0 0. 0 2.35 3.59
MlITE SUGER 15.0 18.5 12.8 5.3 11.5 2.8 7.3 5.5 10.5 11.5 10.0 5 15.37
P0l@EPN IOC SUCFER 1.8 1.0 2.3 4.8 5.0 1.0 4.3 1.0 0. 3 0.0 2.13 3.25
Stof@ TAD MDioRSE 2.3 5.0 28.3 7.3 1.8 13.8 6.5 1.3 2.3 0.0 6.83 10.44
M11TE CATFIS11 0. 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.05 0.08
YELIiW DULIJEAD 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0. 0 0.03 0.04
BIOWN IUUJIIAD 0.5 0.3 1.5 0.5 0.0 0.0 0.3 0.0 0.0 0. 0 0.30 0.46
OIANNEL CATF1531 1.0 0.3 0. 0 0.8 1.0 0.3 1.5 1.3 0.5 0. 0 0.65 0.99
10CK DASS 1. 8 4.0 6. 3 8.8 3. 0 1.0 8.5 7. 3 3.3 0.0 4.38 6.69
FEDDMAST SUFFISH 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.3 0.0 0.08 0.11
PtMPFINSEED 0. 0 0.3 0.0 0.8 1. 3 0.3 1.8 0.3 0.0 0. 0 0.45 0.69
Bw EGII4 0. 0 0.0 0.0 1.8 1. 3 0.0 0.8 0.3 0.3 0.3 0.45 0.69
SmLIMitr!11 IASS 0. 3 6.3 8.3 24.3 26.5 22.3 27.5 18.8 3.3 0.0 13.73 20.99
IAIGFM1rI11 DASS 0. 0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.04
SUNFIS!! SPP. 0.0 1.3 0.0 0.5 0.0 0.0 0.3 0.0 0.5 0.0 0.25 0.38
WHITE CFAPPIE 0. 0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.03 0.04
BIJCK Cl4APPIE 0. 3 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 0.0 0.08 0.11
CPAPPIE SPP. 0.0 0.0 0.3 0.0 - 0.0 0.0 0.0 0.0 0.0 0. 0 0.03 0.04
YELIDW Pf201 0. 0 0.5 0.0 0.3 0.0 0.3 0.0 0.8 0.0 0. 0 0.18 0.27
WALLEYE 4.3 20. 3 26.8 10.8 2.5 2.3 20.5 33.0 16.3 6.8 14.33 21.90
FISH (UNIDINTIFitD) 2.8 8.8 4.8 8.3 4.5 6.8 7.3 4.3 3.0 1.0 5.13 7.84

1UIAL 36.5 80.5 101.5 83.3 65.0 56.0 92.8 76.5 42.3 19.8 65.40

Table E-14

Number of fish observad per unit ef fort in electrofishing runs at Bell Bend on the Susquehanna River,
March through December 1981.

SPEE!ES mR APR ttAY JUN JUL AUG SEP OCT - POV DEC MEAN % 1UTAL

AMPICAN EIL 0.3 0.0 0.9 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.03 0.03
Mf31CAN SIAD 0.0 0.0 0. 0 0.0 0.0 0.0 0.8 0. 0 0. 0 0.0 0.08 - 0.10
tipowl TICUT 0 .8 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0. 0 0.3 0.10 0.14
MUSFELwNGE 0.8 1.8 1. 5 0. 5 0.0 0.0 0.8 1.5 1.0 0.3 0.80 1.09
CHAIN PICFIREL 1.0 0.5 2.0 1.3 0.8 1.3 0.8 2.3 3.3 1.3 1.43 1.94
PIKE SPP. 0.0 0. 3 0.3 0.5 0.5 0.0 0.0 0.0 0. 3 0.3 0.20 0.27
GRP 0.0 5.8 0.5 2.8 1.8 1.0 2.3 4.0 2.8 0.0 2.08 2.83
RIVER Cllla 0.0 0.0 0.3 0. 5 0.0 0.0 0.5 0.0 0.0 0.0 0.13 0.17
FAUEISil 5.0 1.0 4. 5 0.3 0.3 0.0 0. 0 0.8 0. 8 0.3 1.28 1.74
OUILLnAcx 0.0 1.5 3. 3 1.3 9.0 9.0 1.0 1.3 0.0 0.0 2.63 3.58
WH11E SUCRER 5.3 11.5 9.5 5.3 11 .0 5.3 10 . 0 16.5 11.3 9.3 9.40 12.93
NORritERN HOG IUCFER 1.0 0. 3 0. 5 0.3 0.5 0.8 0.3 0. 8 0. 0 0.0 0.43 0.58
S10lfrHEAD Riff 0RSE 1.0 6.8 2.8 3.0 6.0 5.3 7.0 6.3 1.5 0.3 3.98 5.42
BRDwi DUIDiEAD 0. 0 0.0 1.0 0.3 0.3 0.0 0.0 0. 0 0. 0 0.0 0.15 0.20
OtANNEL G1TISit 0.0 0.0 0.0 0.5 0.5 1.0 0.3 0.5 0. 0 0.0 0.28 0.38
ROCK BASS 2.0 3. 5 17.0 10.8 5.8 3. 8 20.5 9.3 3.8 0.0 7.63 10.40
MICREAST SLNFISil 0.0 0. 0 0. 0 0.0 0.3 0.0 2.5 0. 3 C. 0 0.0 0.30 0.41
PtMPKINSEED 0.0 0.0 1.0 0.8 1.0 0.5 2.0 0. 0 0. 0 0.3 0.55 0.75
BlutCIII 0.0 0.0 0. 0 0.8 1.5 0.8 1.3 0.3 0.5 0.0 0.50 0 .68
fMIDWrit BASS 0.5 5. 3 15.8 29.8 23.3 25.3 51.3 27.3 6.0 1.5 18.58 25.34
IA10D00111 BASS 0.0 0.0 0. 0 0.0 0.0 0.0 0.3 0. 3 0. 0 0.0 0.05 0.07
SLNFISil SPP. 0.3 0.0 0. 0 0.3 0.3 0.3 2.8 0.5 0. 5 0.0 0.48 0.65
WHI1E CIAPPIE 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0. 3 0.0 0.0 0.08 0.10
EUCK CIAPPIE 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0. 3 0.0 0.0 0.03 0.03
YELtDW PERot 0.0 0.0 0.5 0.5 0.0 0.0 0. 3 0.5 0. 0 0.3 0.20 0.27
MALIEVE 4.0 16.5 18.0 10.5 3.0 3.5 24.3 41.8 18. 3 5.5 14.53 19.82
FISH (UNIDENTIFIED) 4.0 8.5 7.8 10.0 12.3 9.8 12.3 4.3 4.3 0.8 7.38 10.06

1 URAL 25.5 63.0 86.0 79.8 77.e 67.3 141.3 118 .5 $4.0 20.0 73.30

|
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Table E-15
j

l

! Number of fish captured at SSES and Bell Bend seining sites on the
Susquehanna River, 2 April 1981.

STATION SSES BELL BEND
|

SITE SN-1 SN-2 S N-3 SN-4
'

COLLECTION NO. GLB-81-017 GLB-81-018 GLB-81-019 GLB-81-0 20
TIME 1915-1925 1928-1934 1941-1949 1956-2002

SPECIES

COMELY SHINER 8 1 1 3
SPOTTAIL SHINER 8 2 6 2
SWALLOWTAIL SHINER 2 0 0 0
SPOTFIN SHINER 621 17 14 39
BLUNTNOSE MINNOW 25 1 0 10
FALLFISH 3 0 0 1

WHITE SUCKER 1 0 1 0
ROCK BASS 1 2 2 0
BLUEGILL 1 0 0 0
TESSELLATED DARTER 11 3 0 12

TOTAL 681 26 24 67

Table E-16

Number of fish captured at SSES and Bell Bend seining sites on the
Susquehanna River, 26 May 1981.

STATION SSES BELL BEND

SITE SN-1 SN-2 SN-3 SN -4

COLLECTION NO. GLB-81-0 32 GLB-81-0 31 G UB-81-0 29 GLB-81-0 30
TIME 2132-2142 2119-2126 1853-1859 2105-2112

SPECIES

SPOTTAIL SHINER 0 3 0 0

SPOTFIN SHINER 128 123 1 57
BLUNTNOSE MINNOW l 4 0 2

WHITE SUCKER 1 0 0 1

ROCK BASS 2 3 0 1

TOTAL 132 133 1 61

_ . -. - .
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Table E-17

Number of fish captured at SSES and Bell Bend seining sites on the
Susquehanna River, 23 June 1981.

STATION SSES BELL BEND

SITE SN -1 SN-2 SN-3 SN-4

COLLECTION NO. GLB-81-041 GLB-81-0 42 G LB -81-04 4 GLB-81-0 4 3
TIME 2150-2202 2205-2211 2230-2242 2217-2225

SPECIES

STONEROLLER 5 0 0 0
GOLDEN SHINER 1 0 0 0
COMELY SHINER 0 1 1 0

. COMEN SHINER 1 0 0 0
SPOTTAIL SHINER 99 2 10 2
SPOTFIN SHINER 783 5 ^ 62 6-

BLUNTNOSE MINNOW 14 1 2 .3
BLACKNOSE DACE O 1 0 0
IDNGNOSE DACE 1 0. 0 0
FALLFISH 10 0 0 0
QUILLBACK 1 0 0 0
WHITE SUCKER 68 0 0 0-
ROCK B ASS 6 1 4 0
REDBREAST SUNFISH 0 0 1 0
SMALIJ10UTH BASS 0 0 2 0
BLACK CRAPPIE 1 0 0 0

- TESSELLATED DARTER 3 1 3 0

TOTAL 993 12 85 11

Table E-18

Numlaer of fish captured at SSES and Bell Bend setning sites or ti.e
Susquehanna River, 22 July 1981.

STATION SSES BELL BEND
'

SITE SN-1 SN-2 SN-3 SN-4

COLLECTION NO. GLB-81-056 GLB-81-0 55 ' GLB-81-053 GLB-81-054
TIME 2145-2153 2137-2142 2110-2120 2125-2130

SPECIES

STONEROLLER 1 0 0 0
COMELY SHINER 0 0 1 0
COMEN SHINER 1 0 0 0
SPOTTAIL SHINER 2 2 3 3
SPOTFIN SHINER 31 4 0 2
BLUNTNOSE MINNOW - 0 0 4 1
ROCK B ASS
PUMPKINSEED

s 1 0 3 1

0 0 2 0
B LUEGILL 3 1 51 0
SMALIJ90UTH BASS 0 0- 0 1
LARGEMOUTH BASS 1 0 3 0
BLACK CRAPPIE O O 6 0
TESSELLATED DARTER 1 0 3 1
WALLEYE O O 1 0

TOTAL 41 7 77 9

' a
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Table E-19

Number of fish captured at SSES and Bell Bend seining sites on the
Susquehanna River, 17 August 1981.

STATION SSES BELL BEND

SITE SN-1 SN *2 SN-3 SN = 4

COLLECTION NO. CLB-81-068 CLB-81-067 CLB-81-065 CLB-81-066
TIME 2140-2150 2127-2135 2052-2104 2111-2118

SP ECI ES

. CHAIN PICKEREL 0 0 0 1

! COMELY SHINER 1 0 0 0
COMPON SHINER 1 0 0 0
SPOTTAIL SHINER 42 4 0 14

| SPOTFIN SHINER 89 62 0 31
BLUN7NCSE MINNOW 33 12 7 144
10CK B ASS 3 2 7 5
PUMP KI NSEED 2 0 21 11
BLU EG t LL 106 57 399 40
BLACK CRAPPIE 2 0 0 0
TESSELLATED DARTER 7 1 1 6

]
MOTTIED SCUT #1N O 1 0 0

TOTAL 286 139 435 252

,
i

Table E-20

Number of fish captured at SSES and Bell Bend seining sites on the
Susquehanna River,1 September 1981.

STATION SSES BELL BEND

SITE SN-1 SN-2 SN-3 SN-4

I COLLECTION NO. CLB-81-069 CLB-81-070 GLB-81-071 CLB-81-072
TIME- 2007-2015 2017-2023 2030-2039 2043-2104 |

'
o

SP ECIE S

CHA!N PICKEREL 0 0 1 0
SPMTAIL SHINER 0 0 0 7
SPMFIN SHINER 35 9 6 134
BLUN'! NOSE MINNOW 5 0 1 52
ROCK BASS 1 0 2 4
PUMPKINSEED 0 0 10 2
BLucGILL 22 3 125 33
LARGEMOUTH BASS 0 0 1 0
TESSELLATG DARTEP 0 0 1 1

TOTAL 63 12 147 233

; .:

Table E-21

Number of fish captured at SSES and Bell B9nd seining sites on the
Susquehanna River. 5 October 1981.

STATION SSES BELL BEND

SITE S N-1 SN-2 SN-3 SN-4i

COLLECTION NO. CLB-81-081 CLB-81-08 2 GLB-81-08 3 GLB-81-084
TIME 1950-3000 2003-2010 2020-2031 2035-2048

SP ECI ES

COMELY SHINER 1 0 3 7
SPOTTAIL SHINER 0 3 5 41
SPOTFIN SHINER 106 109 369 2709
BLUN1 NOSE MINNOW 21 13 11 285
ROCK B ASS 3 6 9 2
PUMPKINSEED 0 0 1 0
BLUEGILL 42 5 9 2
WHITE CRAPPIE 1 0 0 0

I' ' BLACK CRAPPIE 1 1 0- 0
I TESSELLATED LARTER 1 '0 0 1
.

TOTAL- 176 137 407 3047
|

|
r
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Table E-22

Number of fish captured per unit effort in seining hauls at SSES on the
Susquehanna River, April through October 1981.

SPECIES APR MAY JUN JUL AUG SEP OCT MEAN % 'IUTAL

SK3JETOLLER 0.0 0.0 2.5 0.5 0.0 0.0 0.0 0.43 0.21
(DGEN SilINER 0.0 0.0 0. 5 0.0 0.0 0.0 0.0 0.07 0.04

; GEELY S!!!NER 4.5 0.0 0.5 0. 0 0.5 0.0 0.5 0.86 0.42
CQtni S!!INER 0.0 0.0 0.5 0. 5 0.5 0.0 0.0 0.21 0.11
SPUITAIL StilNER 5.0 1. 5 50.5 2.0 23.0 0.0 1.5 11.93 5.88
SmLwhTAIL SIIINER 1.0 0.0 0.0 0. 0 0.0 0.0 0.0 0. 14 0.07
SIUTFIN SilINER 319.0 1 25. 5 394.0 17.5 75.5 22.0 107.5 151.57 74 . 77
BWNWOCE MIN!OW 13.0 2.5 7.5 0.0 22.5 2. 5 17.0 9.29 4 .58
BLACENOSE DACE 0.0 0.0 0.5 0. 0 0.0 0.0 0.0 0.07 0.04
IDJCIOSE DACE 0.0 0.0 0.5 0. 0 0.0 0.0 0.0 0.07 0.04
FALIEISil 1.5 0.0 5.0 0. 0 0.0 0.0 0.0 0.93 0.46
gUILLDAG 0.0 0.0 0. 5 0. 0 0.0 0.0 0.0 0.07 0.04
W!il'IE SUCKER 0.5 0.5 34.0 0. 0 0.0 0.0 0. 0 5.00 2.47
IOCK BASS 1. 5 2.5 3.5 0. 5 2.5 0.5 4.5 2.21 1.09
PUMPKINSEED 0.0 0.0 0.0 0. 0 1.0 0.0 0. 0 0.14 0.07
BWEGILL 0.5 0.0 0.0 2.0 81.5 12.5 23.5 17.14 8.46
IAICEFDJTil BASS 0.0 0.0 0.0 0. 5 0.0 0.0 0.0 0.07 0.04
Will'IE CRAPPIE 0.0 0.0 0.0 0. 0 0.0 0.0 0.5 0.07 0.04
BLACK CHAPPIE 0.0 0.0 0.5 0.0 1.0 0.0 1.0 0.36 0.18
'IESSELIATED DARTER 7.0 0.0 2.0 0. 5 4.0 0.0 0.5 2.00 0.99
POI"ILED SCULPIN 0.0 0.0 0.0 0. 0 0.5 0.0 0. 0 0.07 0.04

TOTAL 353.5 132.5 502.5 24.0 212.5 37.5 156.5 202.71

t

!

,

Table E-23

Number of fish captured per unit ef fort in seining hauls at 9311 Bend on the
Susquehanna River, April through October 1981.

SPECIES APR t%Y JUN JUL AUG SEP OCT FEAN % 'IUTAL

OIAIN PICKEREL 0.0 0.0 0. 0 0.0 0.5 0.5 0.0 0.14 0.04
' CMELY SilINER 2.0 0.0 0. 5 0.5 0. 0 0. 0 5.0 1.14 0.33

SIUITAIL SIIINER 4.0 0.0 6. 0 3. 0 7. 0 3.5 23.0 6.64 1.92
SPorFIN SIIINER 26.5 29.0 34.0 1.0 15.5 70,0 1539.0 245.00 70.63,

i BWNWOSE ttINtOW 5.0 1.0 2.5 2.5 75.5 26.5 148.0 37.29 10 .75
FALIFIS!! 0.5 0.0 0. 0 0.0 0.0 0. 0 0.0 0.07 0.02
Will'IE WCKER 0.5 0.5 0. 0 0.0 0.0 0. 0 0.0 0.14 0.04
IOCK BASS 1. 0 0.5 2.0 2.0 6.0 3.0 5.5 2.86 0.82
REDBREAST SUNFISil 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.07 0.02
IUMPKINSEED 0.0 0.0 0. 0 1.0 16. 0 6.0 0. 5 3.36 0.97'

BWEGILL 0.0 0.0 0. 0 25.5 219.5 79.0 5. 5 47.07 13.57
9%LIJ00TH BASS 0.0 0.0 1.0 0.5 0.0 0.0 0.0 0.21 0.06
IAICEMOUTil BASC 0.0 0,0 0. 0 1.5 0.0 0.5 0. 0 0.29 0.08
BLACK CRAPPIE 0.0 0.0 0. 0 3.0 0.0 0. 0 0.0 0.43 0.12

i 'iESSELIATED DAMER 6.0 0.0 1.5 2.0 3. 5 1.0 0. 5 2.07 0.60
WALLEH: 0.0 0.0 0. 0 0.5 0.0 0.0 0.0 0.07 0.02

"IOrAL 45.5 31.0 48.0 43.0 343.5 190.0 1727.0 3M.86

. . . _ , - .-- ._ .
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ABSTRACT

From 1972 through 1974 and 1977 through 1981, 675 species of vascular

plants have been observed on the Susquehanna SES site. In 1981, 414 plant

taxa were found on nine salt drift transects. Thirty-two plant parasitic

diseases were observed on 52 host species. Disease frequency ranged from

rare to abundant, and disease effect ranged from almost none for powdery'

mildews to ndnor necrosis for most other diseases.

Three upland forest plots, one river-bottom hardwood forest, and two
,

abandoned fields were quantitatively sampled. These data were compared

with information collected from 1977 through 1980. In the upland forest

plots, 30 significant changes were observed in 1981. Of these changes,

17 were reported previously, and the largest number, 16, was in the Council

i Cup Forest. There were nine changes in the Gould Island Forest, of which

five were reported previously. There were 28 significant changes in the

two abandoned fields. In both ficids, the changes were successional, but

those in Transmission Corridor Field indicate an earlier stage of succession
,

or slower succession in this field.

Defoliation by gypsy moth was estimated for the four forest plots.

Defoliation was most severe on oaks (Quercus spp.) in the upland forest

plots. The Council Cup Forest was most severely affected, but there was

some defoliation in all upland forest plots. No defoliation was found in

the Gould Island Forest.a

I

1

;
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INTRODUCTION

Terrestrial ecological studies were conducted on the Susquehanna SES

cite from 1972 through 1974 (Ichthyological Associates 1973, 1974; Burton

1976) and from 1977 through 1981 (Montgomery 1978, 1979, 1980, 1981). The

flora and vegetation studies from January 1977 through 1981 were initiated

to gather baseline information to compare with information to be collected

during operation of the Susquehanna SES.

The purpose of the flora and vegetation studies in 1981 was to continue

programs that can be used to monitor changes, if any, during the Susquehanna

SES operation. Systematic information was collected on the phenology of

flowering plants and ferns and parasitic plant diseases (flora), and

quantitative information was obtained for selected plant communities

(vegetation).

PROCEDURES

Flora

Floristic studies were conducted f rom March through October 1981. As
i

from 1977 through 1980 (Montgomery 1978, 1979, 1980, 1981), observations

were made on both sides of the Susquehanna River throughout the Susquehanna

SES site (Fig. F-1). In addition to general observations, transects for

systematic observations were established. These transects were selected
i

for observing possible ef fects of moisture and salt drif t from the Susquehanna
;

SES cooling towers during future operation, and are referred to as salt drif t

,

;
- . - _.
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transects. These transects were located in several plant communities at

varying distances and directions f rom the Susquehanna SES (Table F-1; Fig.

F-1). On each salt drif t transect, the following data were recorded: all

plant taxa in flower (shedding spores for ferns), all parasitic plant diseases

observed according to host species, and frequency and relative effect of the

disease on the host. A coding system was established for frequency and

I
relative effect as follows:,

Disease Frequency Code

1 = Rare -- one or two plants only (estimated at less than 5% of population
a f fected

2 = Uncommon -- a few plants, either scattered or clumped (estimated at less
than 10% of population af fected)

3 = Scattered -- several plants at dif ferent localities (estimated at 10-25%
of population affected)

4 = Common -- many plants affected (estimated at 25-50% of population)

5 = Abundant -- more than half affected (estimated at 50-100% of population).

Disease Effect Code

0 = No effect

1 = Local necrosis in small areas only

2 = More important necrosis in larger area

3 = Important necrosis and minor defoliation or twig death

4 = Important necrosis and more important defoliation or twig death

5 = Fbjor necrosis and defoliation or host death

This coding system was used for the first time in 1981.

. _
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Each transect was surveypd once a month, usually in the latter half,

from March through October. Identifications of vascular plants were made

using Fernald (1950), Gleason and Cronquist (1963), Peterson and McKenny

(1968); Wherry (1961) and Mickel (1979) for ferns; and Hitchcock (1950)

for grasses. Nomenclature follows Gleason and Cronquist (1963), except

for ferns and fern allies, for which Mickel (1979) is used. Parasitic plant

diseases were identified using U.S. Department of Agriculture (1960), Hepting

(1971), Westcott (1971), and Pennsylvania Department of Environmental Resources

(1975). Scientific names are used because of the confusion of some common

names of plants. Common and scientific names are given in Tables F-2 and

F-3. Species not previously observed on the site were collected and added

to the reference herbarium.

Vegetation

Quantitative vegetation studies were conducted in three upland forests:

Council Cup Forest, Township Road 419 (TK419) Forest, and Quarry Hillside

Forest; a river-bottom hardwood forest on Gould Island ; and two abandoned

fields: Switchyard Field and Transmission Corridor Field (Fig. F-1).

Three upland forest plots were sampled in July. Council Cup Forest

was located east of the Council Cup Overlook, in Conyngham and Hollenback

Townships, Luzerne County, 3 km southeast of the Susquehanna SES. The

study plot was nearly level to gently east-facing slope, at an elevation

of approximately 335 m above mean sea level. TR419 Forest was located on
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a steep south-facing hillside above a dirt road (Township Road 419), just

north of the Susquehanna SES fence, in Salem Township, Luzerne County.

I Elevation ranged from 200 to 250 m. Quarry Hillside Forest was located on

a steep south-facing hillside east of an abandoned quarry above PA. Route

239, in Conyngham Township, Luzerne County. Elevation ranged from 225 to

250 m. The Council Cup and TR419 Forests have been sampled annually since

1977; the Quarry liillside Forest has been sampled annually since 1978.

The river-bottom hardwood forest on Gould Island, sampled annually

since July 1979, was sampled again in July 1981. The forest is located

along the western edge of Gould Island adjacent to the Susquehanna River.

Only the mature forest was sampled. The study plot was nearly level, at

an elevation of approximately 150 m.

The forests were surveyed into transects parallel with the long direction

of the plot. Points were located along these transects at distances depending

on the plot size: 50-m intervals in Council Cup Forest, 75-m intervals in

TR419 Forest, 30-m intervals in Quarry Hillside Forest, and 40-m intervals

in Gould Island Forest. At each point, a 10 x 10-m quadrat was permanently

marked for sampling trees and saplings (Cain and Castro 1959). Trees were

defined as 10-cm diameter breast height (dbh) or greater, saplings as 1.0-

9.5-cm dbh, and seedlings less than 1.0-cm dbh. All trees and saplings

in the 10 x 10-m quadrat were identified, counted, and the dbh measured to

the nearest cm with a diameter tape. Two 1 x l-m quadrats were established

in diagonally opposite corners of the 10 x 10-m quadrat for sampling tree

seedlings, sh rub s , he rbs , and ground cover (litter, moss, rock, and bare

- - - -

.. _ - - _ _ . - _ - _ -
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soil). plants were identified and an estimate was made of the percent

cover in the quadrat for each species, but stems were counted only for

tree seedlings. Stems of shrubs and herbs were not counted because many

species are colonial, and stem number was judged not to be useful. The

following were calculated for trees, saplings, and tree seedlings (Cain

and Castro 1959):

Frequency = number of plots in which a species occurs
total number of plots

requency f a spec s X 100Relative Frequency = total frequency of all species

number of stems of a species
Density =

hectare

density of a species
Relative Density = total density of all species

(trees and n.implings) = basal area of a species whereDominance ,

1 re/dbh\4

k2)2basal area = n

(tree seedlings) = cover value of a speciesDominance area sampled in L2

dominance for a species
Relative Dominance = total dominance for all species

Importance Value = relative frequency + relative density + relative
| dominance (maximum value - 300) |

|

The following were calculated from the quadrat data for shrubs, herbs,

and ground cover:

Frequency and Relative Frequency = same as above
,

.

- -
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Ue r a speciesDominance = c ver v3 zarea sampled in m

m nan e f r a sp cies 'Relative Dominance = X 100
total dominance for all species

Importance Value = relative frequency + relative dominance
i
t

i

Comparisons of 1981 data with that collected from 1977 through 1980!

were made using a repeated measures analysis of variance with a test for

linear trends (Sokal and Rohlf 1969). Quadrat by quadrat tests were made'

using number of stems per quadrat for each tree, sapling, and seedling

species, and percent cover per quadrat for shrub and herb species and

ground cover. Tree seedlings were not counted in 1977 and 1 x 1-m quadrats'

were not sampled in TR419 Forest in 1977; therefore, these comparisons could-

not be made. Log (X+1) transformations for stem numbers and arcsine

transformations for percent cover values were made as recommended by Sokal

and Rohlf (1969) and Goodall (1970).

Defoliation by gypsy moth (Lymantria dispar) was observed in the upland

forest plots in the late spring and early summer of 1981. While conducting

j the quadrat surveys in July, quantitative estimates of this damage were

made in the four forest plots by visually judging the percentage of defoliation

j for each tree and sapling in the 10 x 10-m quadrats. These estimates were

made at the time of maximum defoliation, when gypsy moth larvae were

beginning to pupate. Data were tabulated for each species in each plot.

;

i

!
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Two abandoned fields, Switchyard Field and Transmission Corridor

Field, were sampled in September and October 1981 (Fig. F-1). Both of

these fields were sampled in 1979 and Switchyard Field also in 1978.

Neither were done in 1980. ;

1

Switchyard Field was located adjacent to the Luzerne Electric Division,

UG1 substation, east of PA. Route 239, 2.8 km east of the Susquehanna SES

in Conyngham Township, Luzerne County. Elevation was approximately 210 m

above mean sea level. The field sloped gently northward and was relatively

dry.

Transmission Corridor Field was located immediately cast of the

transmission lines in the transmission corridor south of the Susquehanna

SES and north of U.S. Route 11. Elevation was approximately 195 m. The

field was level and dry.

The line intercept method was used for sampling (Cain and Castro 1959,

Smith 1966). A baselinc was established near and parallel to one edge of

each field and marked into 10-m intervals. Lines were run perpendicular to

the baseline at these intervals. Beginning at the baseline, these lines

were divided into 10-m transects with permanent numbered stakes. There were

five transects per line in both Transmission Corridor Field and Switchyard

Field. Fif ty-five transects were established in Switchyard Field, but six

| were disturbed during construction of the switchyard and not sampled. Fifty
t

|
transects were sampled in Transmission Corridor Field. The first 5 m of each

transect was sampled by stretching a metric tape between the stakes marking

j the ends of the transect. The length of cover for each taxon along the tape

l

|
1

|
!
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was recorded to the nearest cm. Tree seedlings, shrubs, and herbs were

sampled together, but the data for each were treated separately. Species

area curves were drawn af ter sampling to check on the adequacy of the area
1

sampled (Mueller-Dombols and Ellenberg 1974) . The following were calculated

for all taxa:

!

, number of transects on which a species occursp
total number of transects

frequency of a species
Relative X 100Frequency = total f requency of all species

Percent Cove rage = c rage o a species on all uansects
total length of transects

P" C"" C #"E " "P"CI *Relative Dominance = X 100
total percent coverage of all species

Importance Value = relative frequency + relative dominance

Comparisons of 1981 data with that collected in 1978 and 1979 were

made as with forest data. Percent cover values for species with importance

value greater than 5.0 in any sampling year were tested for significance of

changes and trends. Species which had importance value of 5.0 or less were

not tested since they occurred in too few transects and had cover values

too low to make comparisons useful.
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RESULTS AND DISCUSSION

Flora

From 1972 through 1974 and 1977 through 1981, 675 species of vascular

plants have been observed on the Susquehanna SES site. This total includeo |

128 woody plants (Table F-2) and 547 herbaceous plants (Table F-3) . |

|
Fourteen species were observed for the first time on the site in 1981. 1

None of the plants observed on the site has been proposed as threatened or

endangered by the U.S. Department of the Interior (1975,1976). No ,1. ants

are presently listed in either category for Pennsylvania (U.S. Department of

the Interior 1979). Feattea rubra, found for the first time on the Susque-

hanna SES site in 1980 (Montgomery 1981), was listed in Rarc and Endangered

Vascular Plant Specica in Pennsylvania (Wiegman 1979); this species was not

observed in 1981. No other species listed by Wiegman (1979) has been found

on the site.

There were 414 plant taxa observed in flower or shedding spores on the

salt drift transects, 392 on forest transects (Table F-4), and 175 on field

transects (Table F-5). Of the forest transects, QSl! (abbreviations are given

I in Table F-1) had the greatest number of taxa (207), followed by TR438 (178),

TR419 (149), CC (143), RF (115), and GIF (113). The greatest number of

species was observed in August on all transects except CC, where the maximum

number occurred in May. The total number of taxa observed, 392, was eight

I

! more than that found in 1979 and 1980 (Montgomery 1980, 1981), but the species

were not all the same.

|
,

|

[

!
t
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Comparison of 1981 transect phenology data with 1978 through 1980 data
l

indicated that 137 taxa (34.9%) occurred on the same transects in 1981 as in

1980,-including 88 taxa (29.8%) which occurred on the same transects for two

or more years; 160 taxa (40.8%) occurred on one additional transect or one
t
'

less transect in 1981 than 1980; and 95 taxa (24.2%) were more variable in

oc cu rrence . Some variability was caused by the short flowering period of

spring forest plants. These plants may or may not be observed in flower on

a given transect in each year. Of the abandoned field transects, TCF had

the greatest number of taxa observed (103), followed by SwF (100) and NF

(85). The peak of flowering occurred in August when 80 taxa were observed

on the transects.

Comparison of 1981 field transect data with 1977 through 1980 data

indicated that 94 taxa (53.7%) occurred on the same transects in 1981 as

in 1980, including 70 taxa (30.3%) which occurred on the same transects for

three or more years (at least 1979-1981); 68 taxa (38.9%) occurred on one

additional or one less transect in 1981 than in 1980; and 13 taxa (7.4%)

were more variable in occurrence.

Thirty-two plant parasitic diseases were observed on 52 host species

(Table F-6). Five of the plant diseases were observed for the first time

in 1981. As in 1979 and 1980 (Montgomery 1980, 1981), leaf spots were the

most frequent diseases encountered, accounting for 16 of the 32 diseases

(50%) on 16 host species (31%). Powdery mildews occurred on 20 species

(38%). Rust diseases occurred on 18 species (35%). The largest number of

diseases (23) was observed on QSH.
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There has been some annual variation in occurrence and location of

parasitic diseases from 1978 through 1981, but many diseases have been

obse rved on the same transects in most years. Leaf spots and powdery
|

|mildews occurred with about the same frequency in 1981 as in 1980; powdery 1

mildews were more frequent in 1979. Disease frequency ranged from rare (1)

to abundant (5) for all kinds of diseases and no pattern was evident.

Disease effect ranged from almost none (0) for powdery mildews, to minor

necrosis (1) for most other diseases. Only one disease, chestnut blight,

caused death of plants (5); no other disease effect was more serious than

necrosis.

!

Vegetation

<

Betula lenta was the most important (highest importance value) tree

in the Council Cup Forest (Table F-7) . Associates included two oaks
i

|
(Qucrcua volutina and Q. alba) and two pines (Pinua otrobus and P.

1

virginiana). Total density was 595 trees /ha. Accr rubrum and Betula

lenta were the most important saplings, with three oaks (Q. borealia, Q.

| valutina, and Q. prinus) as associates (Table F-8). Total density was

1,760 saplings /ha. Acer rubrun was the most important seedling, followed

in importance by Prunua acrotina, quercua velutina, Q. borealia, and
i

|
Q. prinna (Table F-9) . Total density was 29,250 seedlings /ha. M2ceinium

I vacillana was the most important shrub (Table F-10). Lycopodium flaballiforme

was the most important herb,with Avalia nudicaulia, Maianthemum canadence,
I and Dennstaedtia punctilobula as the most important associates; 20 taxa were

!

l
. - ._ _ . _. _. __ __
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|

encount e red. Litter was the predominant ground cover.

The only significant change found in trees in the Council Cup Forest

was for Quercus valucina (Table F-ll); this change was first noted in 1978

(Montgome ry 1979) . Tree density decreased slightly f rom 610 trees /ha in
|

1980 to 595 trecs/ha in 1981. The number of saplings of Betula lenta,

Quercus borealia, Q. prinua, Betula populifolia, and Carga glabra all

exhibited significant decreases from 1977 through 1981 (Table F-12). Accr
!

rubrum, Carja tomentoca, and Fraxinua amaricana also exhibited significant

changes in number of stems, but there was no trend. Changes in Car;/a spp.

were noted and discussed in 1979 (Montgomery 1980). Significant changes in'

Accr rul> rum, Quercun barcalis, Betula populifolia, and Fraxinua americana

were noted in 1980 (Montgomery 1981). The decreases in Betula lenta and

Quercus prinus were significant for the first time in 1981, although a

decline in numbers of stems for both species has occurred since 1977.

These decreases are correlated with a decrease in total sapling density

from 2,345/ha in 1978, 2,210/ha in 1979, and 2,015/ha in 1980 to 1,760/ha

in 1981. Quercus valutina changed significantly in number of seedlings f rom
4

1977 through 1981 (Table F-13) . A significant decrease for this species

was neted in 1980 (Montgomery 1981). There were no other significant changes

in seedlings. Seedling density increased slightly from 29,000/ha in 1979,

but decreased from 32,000/ha in 1980. Vaccinium vacillans and Rhus radicans

changed significantly among shrubs from 1977 through 1981 (Table F-14); both

changes were first noted in 1978 (Montgomery 1979). Maianthemum canadence

and Vcronica officinalia increased significantly among herbs from 1977 through

,

+ , ~ , - - - - - - - - ,--
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1981 (Table F-14). Lycopodiun flabelliforme also showed significant change,

without trend. The change in Maianthemum canadense was found also in 1980.

The other changes were observed for the first time in 1981.

In the TR419 Forest, Quercus valutina was the most important tree, with

Pinus virginiana and Cornus florida as associates (Table F-15). Total density

was 546 trees /ha. Cornus florida was the most important sapling, with Quercus

volutina, Acer rubrum, and CaFda tomentosa as associates (Table F-16). Total

density was 1,158 saplings /ha. Cornus florida was the most important

seedling,with Fraxinus americana, Prunus serotina, and Acer rubrum as

associates (Table F-17). Total density was 70,833 seedlings /ha. Rubus

allegheniensis was the most important shrub, with Parthenocissus

quinquefolia, Lindcra bennoin, and Vaccinium vacillans as associates (Table

F- 18) . Dennstaedtia punctilobula was the most important herb, with Carex

scannis the most important associate; 43 taxa were encountered. Litter

was the most important ground cover.

Quorcus volutina changed significantly from 1977 through 1981, but

no trend was evident (Table F-19). This was the first significant tree

change observed for the TR419 Forest. Tree density has decreased

continuously from 617/ha in 1978 (Montgomery 1979), 562/ha in 1979

(Montgomery 1980), and 554/ha in 1980 (Montgomery 1981) to 546/ha in 1981.

There were no significant changes in saplings (Table F-20). Sapling density

increased slightly from 1,121/ha in 1980 to 1,158/ha. Sassafras albidum

increased significantly from 1978 through 1981 (Table F-21); this was the

only significant change in seedlings. Seedling density decreased from
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87,499/ha in 1980 to 70,833/ha in 1981. There were no significant changes

in shrubs (Table F-22). Among herbs, Carex spp. increased significantly

f rom 1978 through 1981; this change was observed for the first time in 1981.

In the Quarry lilliside Forest, Quercus velutina was the most important

t ree (Table F-23), with Q. prinua, Fraxinus americana, and Q. borealis as

the most important associates. Total density was 647 trees /ha. Cornus

f7orida was the most important sapling (Table F-24), with Quercus borealia,

Fraxinua americana, and Acer rubrum as associates. Total density was

1,433 saplings /ha. Accr rubrum was the most important seedling (Table F-25),

with Fraxinua americana, Cornua florida, and Qucreus borealis as associates.

Total density was 55,666 seedlings /ha. Parthenocissus quinquefolia was

the most important shrub (Table F-26), with Lindera benzoin as the most

important associate. Aaber divaricatus was the most important herb, with

Dryopteria marginalia, Deschampoia flexuoca, and Eupatorium rugoeum as associates.

Thirty-five taxa were encountered. Litter was the most important ground cover.

Quercus velutina decreased significantly from 1978 through 1981 (Table,

F-27); there were no other significant changes among tree species. Tree

density decreased slightly from 653/ha in 1980 to 647/ha in 1981. Quercus

eclubina also decreased significantly among saplings from 1978 through 1981

(Table F-28). Sapling density decreased from 1,540/ha in 1980 to 1,433/ha

in 1981. Prunus avium increased significantly, Quercus borealia decreased

significantly, and Fraxinus americana changed significantly, but without

trend from 1978 through 1981 (Table F-29). The increase in Prunus avium

was first found in 1981, others were noted in previous years (Montgomery 1981) .

_- __.
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Seedling density decreased from 66,000/ha in 1980 to 55,666/ha in 1981.

There were no significant changes among shrubs (Table F-30). Fupatoriten

rugosum and Voronica carpyllifolia increased significantly among herbs

(Table F-30). The change in Eupatorium rugoaten was observed in 1980

(Montgomery 1981); the change in Veronica officinalia was first found in

1981. Rock decreased significaatly and litter changed without trend in

ground cover; these changes were first reported in 1979 (Montgomery 1980),
i

1 Acor saccharinum was the most important tree in the Gould Island
!

Forest (Table F-31), with Coltia occidentalia, Ulmua americana, and Tilia

americana as associates. Total dencity was 274 trees /ha. Fraxinua

pennsylvanica was the most important sapling (Table F-32), with Ulmua

amcricana and F. ancricana as associates. Total density was 163 saplings /ha.
i

Ulmua americana was the most important tree seedling (Table F-33), with

Celtic occidentalia and Fraxinua americana as associatec. Total density

'

was 10,000 seedlings /ha. Parthenociaaua quinquefolia uns the most

important shrub (Table F-34); Rhus radicans was the most important associate

(both of these are woody vines). Matteuccia abruthiopteria was the most

important herb, with Viola papilionacca, Polygonum cilinode, and Alliaria

| officinalia as the most important associates. Thirty-three herb taxa were

encountered. Litter was the most important ground cover.

| There were no significant changes in tree species from 1979 through 1981

(Table F-35). Density decreased somewhat from 300/ha in 1979 and 305/ha in
t

| 1980 to 274/ha in 1981. Among saplings, Fraxinua pennsylvanica increased

significantly from 1979 through 1981 (Table F-36). This species was not separated

!
|

| 1

|

i
i
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from F. ancideana in 1979 and 1980. There was a corresponding decrease in F.

ancideana for number of stems and importance value from 1980 to 1981, but

these were below statistical significance. Sapling density has changed

very little from 168/ha in 1979 and 158/ha in 1980 to 163/ha in 1981.

There were no significant changes in seedlings from 1979 through 1981 (Table

F-37). Seedling density increased from 7,632/ha in 1980 to 10,000/ha in

1981. Density in both years was much lower than the 23,947/ha reported

in 1979 (Montgomery 1980). This change was correlated with density of

seedlings of Accr caccharium from 17,632/ha in 19?? to 263/ha in 1980 and

1981. There were no significant changes in shrubs. Among herbs, Eupatorium

rugoswn increased significantly from 1979 through 1981, and Polygonum

cilinodo, Alliaria officinalia, Pilca pumila, and grass changed significantly

with no trend evident (Table F-38). Changes in all taxa except Polygonum

cilinoda and grass were reported in 1980 (Montgomery 1981). Litter and moss

increased and bare soil decreased significantly from 1979 through 1981.

These changes were noted and discussed in 1980 (Montgomery 1981), and are

correlated with lack of flooding of the transect in spring 1980 and in

1981, which allowed litter to accumulate.

As noted in 1979 (Montgomery 1980) and 1980 (Montgomery 1981), the

total number of significant changes in the forest plots was small. Of the

28 changes observed in the upland forest plots in 1981, 17 were observed

previously. As in previous years, the largest number of significant

changes, 16, was in the Council Cup Forest. There were 9 changes in Quarry

llillside Forest, 5 more than in 1980, and changes occurred in all classes of

. . _ -
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vegetation sampled except shrubs. The decreases in trees and saplings in

the Council Cup and Quarry Hillside Forests were correlated with heavy

gypsy moth damage in these plots (see below).

There were nine changes in the Gould Island Forest; five of these

were reported in 1980. Five of the nine changes were in herbs and three

in ground cover.

Among the important tree and sapling cpec'tes, oaks (Quercus spp.) were

most seriously defoliated by gypsy moth on all upland forest plots (Table

F- 39) . There was no defoliation in the Gould Island Forest. Am0Zanchier

arborea and Carg2 app. were also seriously defoliated, especially in the

Council Cup Forest. ' Among the important trees and saplings iro the fores t

plots, Cornus flodd2, Acar ruhrwt, and Fraxinua amaricana were the least

affected. The relative affects on species in the forest plots agree closely

with af fects on trees by gypsy moth in Pennsylvania (Nichols 1980).

Defoliation was most severe in the Council Cup Forest (Table F-39), and

least severe in the TR419 Forest. Defoliation such as occurred in 1981

in the Council Cup Forest will usually not kill hardwood species (Nichols

1980), and most trees, including oaks, were observed to Icaf out again in

mid-July. Defoliation for more than two years will kill many oaks, and

defoliation for more than one year will kill conifers. The data collected

in 1981 will allow monitoring of tree mortality in the forest plots in
.

subsequent years.

In Switchyard Field, Cornus f70rida was the most important tree seedling

(Table F-40) . Cornus racemosa was the most important shrub. Solidago rugosa
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i

| was the most important herb, with S. canadensis, grass, and Potentilla

simplex as important associates; 65 taxa were encountered in the field,of

! which 46 were herbs.
1

:

; In Switchyard Field, 19 changes were significant among species tested
i

(Table F-41). Twelve changes were significant increases, four were decreases,
.

'

and three showed no trend. All changes in tree seedlings and all except

| one without trend in shrubs were increases. An increase in tree seedlings

and shrubs is a normal successional pattern (Smith 1966). Sdlidago app.

i continued to dominate (as measured by % cover) this field and the herb

changes showed no pattern of change.

In Transmission Corridor Field, Acer rubrum was the most importan t

tree seedling (Table F-42). Rubus f7agellaris was the most important shrub.

Grass was the most important herb taxon (Table F-42), with Solidago juncea,

! Fragaria virginiana, and S. nemoralis as important associates; 67 taxa were
1

! encountered, of which 48 were herbs.

There were nine significant changes in Transmission Corridor Field (Table

! F-43). There were no changes in tree seedlings, and three changes, all
'

Among herbe, Sdlid' go nemoralis, S. canadensis, and; decreases, in shrubs. a
.

' Aster pilosus increased, and Fragaria virginiana, Rumex acetosella, and
|

Linaria vulgaris decreased. The increasing species are tall perennial herbs

{
typical of this stage in succession; while the decreasing species are low or

groundcover perennials more typical of early succession. These changes, and

: the lower dominance of tree seedlings in Transmission Corridor Field, indicate

; a somewhat earlier stage in succession or slower succession for this field.c

|

1

|

i
4

9
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Table F-I

Location of salt drif t transects at the Susquehanna SES, 1981.
i

!
'

,

Transect Direction f rom Distance (km) from Habitat Type Transect 1.ccation of Transect !

(Abb re viation) $wsquehenna SES Susquehanna SES Lenath (km)

i
i River Forest E-NE I . 5- 2. 0 River bottom 1. 2 AJJacent to the Susquehanna River, north

(RF) hardwood forest from Susquehanna SES Biological Laboratory [
'

to southern tip of Cosid Island s

| Could Island Forest NE 2.2-2.7 River botton 1.0 Marked trail alung western shore of |
1 (CIF) hardwood forest Could Island ,

.

I
TO 419 N 0.5-1.2 Upland hardwood- 1.5 Along Township Road 419, from U.S. 11 |
(TR419) pine forest -to T.R. 438 ;,

!
k

TR 434 W-SW 0.4-1.9 'Jpland forest, 2.3 Along Township Road 438, f rom T.it. 419 to i
'(TR434) open field, marsh the entrance of abandoned race track

Quarry-Spring House Trail ENE 2.2-3.2 Upland hardwood- 2.3 Trail f rom FA. 239 (quarry trail) to the
|

'
I

(QSH) pine forest transmission line along ridpe top to the !

transmission line down the slope of Little {
Wapwallopen Valley to a trail past an
abandoned spring house, ending on FA. 2 39 |

|

Council Cup ESE 2. 8- 3. 3 Upland hardwood- 1.4 Council Cup Nature Trait and Overlook
(CC) pine forest !

L
>

l Ij North Field NE I.8-2.0 Abandoned field 0.4 Field north ut Susquehanna SES Biological ;

t (NF) Lahoratory L

h

i

s

Switchyard Field E 2. 7- 3.0 Abandoned field 0.3 Field north of the switching station east
'

(SwF) of FA 239

i Transmission Corridor Field 5 1.3-2.3 Abandoned field 1.0 FielJ in the transmission corridor south
7 (TCF) of Susquehanna SES

i
|

l.

.

f

i
;

;

.

I

i

r

i

t

.
r

.
s

!

!

!
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Table F-2

Species of woody plants observed on the Suaquehanna SES site, 1972-74 and 1977-81. Taxa are arranged
alphabetically within phyla. An * Indicates taxa observed for the first t irw in 1981.

PINOPHYTA Ericaceae
Cupressaceae Caylussacia baccata - black huckleberry

Juniperms virginiana - red cedar Kalnia angustifclia - sheep laurel
Thuja occidentalis - arbor vitae K. latifolia - mountain laurel

Rhododendron mzimum - rhododendron
Pinaceae . R. nudiflorm - pinxter-flower

Picea glauca - white spruce Pa?cinize cory:bosum - high-bush blueberry
P. rd ens - red spruce V. staminern - dee rberry
Pinus rigid 2 - pitch pine V. pacillans - low-bush blueberry
P. strobua - white pine Faga ceae
P. sylvestris - scotch pine Castanea dentata - American chestnut
P. virginias2 - Virginia pine Fagus 2mndifolia - American beech
Tsuga canadensis - eastern hemlock Quercus alba - white oak

Q. bicolor - swamp white oak
tiAGNOLIOPHYTA-DICOW LEDONEAE Q. bomalis - red oak

Aceraceae Q. ilicifolia - scrub oak
Acer negundo - box-elder * Q. palustris - pin oak

\
4. nigrum - black maple G prinus - chestnut oak |

A. pensylvanic:n - striped maple Q. valuntina - black oak
A. platanoides - Norway maple
A. rubrta - red maple Hamamelldaceae
A. saccharinta - silver maple Hammelis viiviniana - witch hazel
A. sacchar:n - sugar maple
A. spicatu"i - mountain ciaple Juglandaceae

CaGa ocediforels - bitternut hickory
Anacardiaceae C. glabra - pignut hickoryRhus copallina - winged sumac C. otuta - shagbark hickory

R. glahm - smooth sumac (', tomentosa - mockernut hickory
R. radicans - poison ivy Juglans cinerea - butternutR. typhina - staghorn sumac J nigra - black walnut
R. vernir - poison sumac

Aquifoliaceae Lauraceae
flex verticellata - winterberry Lindcra be uoin - spicebush

Sassafms albid:n - sassaf ras
Berbe ridaceae

Berberis thunbergii - Japanese barberry Leguminosae
leditsia triacanthos - honey locust

Be tulace ae rfcbinia pseudoamia - black locus t
Alnus rugoaa - speckled alder Wisteria flcribunda - wisteria
Betula lent <1 - sweet birch

N"N.aceae , ,B. lutea - yellow birch Ltetodendmn tultpzf."u - tulip-t ree
B. nigm - river birch
B. papydferu - paper birch Moraceae
B. populifolia - gray birch Horsa twbra - red mulberry

Carpinus carcliniana - American hornbeam
Con fus a wicana - hazel-nut Myricaceae
Cstrya virginiana - hop-hornbeam !brica acplenifolia - sweet fern

OleaceaeBignoniaceae
Catalpa bignonioides - catalpa Forsythia sp. - f orsythia

Fraxinus amricana - shite ash
Caprifoliaceae T. penncylvanica - red ash

piervilla Zonicera - bush-honeysuckle Liguatrin vulgare - common privet
Loniccm tatarica - tartarian honeysuckle Syringa vulgaris - lilac
S,rr.bucus canadensis - commun elder
S. pubens - red-berried elder Platanaceae
Viburnum accrifoliin - maple-leat viburnum Platanus occidentalis - sycamore
V. dentatin - arrowwood

RhamnaceaeCelas t raceae
Celastrus scandar.s - bittersweet Ceanothus americanus - New Jersey tea

RosaceaeCo rnace ae
Cornus alternifolia - alternate-leaf dogwood Amelanchier arborea - shad-bush
C. ammum - silky dogwood Aronia melanocarpa - chokeberry
C. florida - flowering dogwood Cratacgus pruinosa - hawthorne
C. racemosa - gray dogwood Cmtaetrue sp. - hawthorne
C. rmgesa - round-leaf dogwood Physocarpus opulifolihJ - ninebark

Prunus avium - sweet cherryNyss2 sylvatica - black gum P. pensylvanica - pin cherry
P. serttina - black cherry

Elaeagnaceae
Elaeagnus commutata - silverberry P. virginiana - choke cherry
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Table F-2 (cont.)
1

!
t

j Rosaceae (cont.)
| Pjm coastis - pear
| P. rnatus - apple

Pyrus sp. - crabapple
; Rosa multifloru - multiflora rose
j R. palustria - swamp rose

T. virginiana - wild rose?

Plus allejhenier.ais - blackberry
R. fla;tellaris - dewberry
R. htspidua - dewberry
R. occidattalia - black raspbetryj '
Spiraea latifolia - meadow-sweetj

i S. tomentosa - steeplebush
a

! Rubiaceae
Cephalanthus ocaidcntJZie - buttonbush |

| !

j Rutaceae
; Zanthorglum americanm - prickly ash i

b.

'

{ Salicaceae
! Populus grandidantata - big-toothed aspen

P. tremloides - quaking aspenr

! Salir hmilia - prairie willow
I S. nigra - black willow

S. scricea - silky willow
Salir sp. - willow

! Saxifragaceae
i Hydrangea arborescens - hydrs.ngea
| Ribes a-vricanu~t - wild black currant
}
1

Staphyleaceae
Stqhylca trifolia - bladder-nut

Tiliaceae
tTilia ameriew:a - basswood

Ulmaceae
Celtis cocidentalis - hackberry

q

Ulims americana - American elm
U. rubn - slippery elm

- Vitaceae
Parthenocissua quinquefolia - Virginta creeper
Vitis aestivalis - sumner grape
V. Zabrusca - fox grape

| V. ri eria - riverhank grapef
i

MAGNOLIOPliYTA-MONOCOTYLEDONEAE
Liliaceae

Smilar rotterdifolia - greenbrier

l
,

|

t

n

'

i
'

(

1
4
s

1
- .- - -- _ - - -



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

238

Table P-3

Species of herbaceous plants observed on etw Susquehanna SES site, 19 72-74 and 19 77-81. Taxa are arranged
alphabet!cally within phyla. An * inJicates taxa observed for the first time in 1981.

Asteraceae
EQUISETOPHYTA Achillea millefoliws - yarrow

Equisetaceae Ambmsia attaisilfolia - regweed
Equiserws arw nsd - field horsetail A. trifida - giant ragweed
E. sylvatiews - woodland horsetail Auphalis megaritaaea - pearly everlasting

Antennariu neglecta - pussytoes
LYCCPODIOPHYTA A. plantaginifolia - pussytoes

1soetaceae Anthmis cotula - mayweed
Isastes en.jelsmnii - Englemann's quillwort Araf fwe minus - burdock

Aster acwinatus - whorled wood aster
Lycopodiaceae A. oordifolius - heart-leaved aster

Lycopodiun olavatun - staghorn clubmoss A. divarloatus - white voud ester
L. flabellifom - ground pine A. dwsodus - aster
L. inun&twe - bog clubmous A. laeois - smooth aster
L. Zueidu!we - shining clubmoss A. Laterifloms - calico aster
f. cbsaurm - tree clubmont. A. nome-amJlias - New England aster ~

L. tristachyws - ground cedar A. patens - late purple aster
A. patarnue - aster

Selaginellaceae A. tilosus - aster
Salaginella apoda - meadow spike-mosa A. prvnantholdes - aster *

A. punieska - purple-stemmed anter
A. simplex - aster

POLYP 0D10PHYTA A. unbellatus - flat-topped white aster
A. undulatka - asterOphloglossaceae

Botryentwn dissectwv - grape fern Bihns cernus - beggar-ticks

B. Zwealatw9 - Ianceolata B. fmnios.2 - beggar-ticke
B. "utricuriifolitm - daisy-leaf grape fern B. t r1partitJ - beggar-ticks
B. virginianwn - rattlesnake fern Cacalia saaveolsna - Indian-plantain

Centaurea maculosJ - spotted knapweed
Osmundaceae Chrys mthemas lewaanthemes - ex-eye daisy

Osmumb einnamma - cinnamon f ern Clehriwm intybus - chicory
Cirsim afwnse - Canada thistleO. alaytoniana - interrupted fern
C. pweilwn - pasture thistle

Polypodiaceae C. vulp m - bull thistle

Adiantwn pedatwn - maidenhair fern Ccw:yaa canainais - horseweed
Aspleniwn platyneuron - ebony spleenwort Emhtites hiamsifolia - fireweed
Athyriwn filiz-femina - lady fern Erigemn annus - daisy fleabane
A. thalypterioidss - silvery spleenwort r- philadalphicus - dairy fleabane *
lystopteris fmgills - f ragtte tern Eupatonwn fistulcam - Jue-Pye-weed
C. TrotrusJ - lowland fragile fern E. maeulatum - spotted Joe-Pye-weed
DennatuuJtia punatilobula - hay-scented fern E. Perfoliatwn - boneset
Dryor teria cristata - created wood fern F. rg7amws - white snakeroot
D. intemedia - evergreen wood fern Calin8oga ciliata - r.altasoga

Gnat allwn oltusifoliws - cudweedhD. n1rginalia - margtnal wood fern
D. spinklosa - spinulose wood fern #.'len/wn autw*etale - sneezeweed
Cryopteris X boottii - Boott's wood fern 4slianthus docupatalus - thin-leaf sunflower
kyepteris X triplaidas - hybrid wood fern N. diparicatus - woodland sunflower

Crycptaris I wilginsea - hybrid wood fern e II. tube msus - Jerusalem artichoke
Cymnocarpiwn dryopteris - Oak fern Wiiopsis helianthofJes - ox-eye
Mattsuccia struthivpteris - ostrich fern Hiemolum aur',m tlaewn - king-dev11
Oncolea sensibilis - sensitive fern N. Panicula tw - hawkweed
Polypodiws virginianwn - common polypocy if. Pilossila - muuse-ear hawkweed
Polystichws acrostichoides - Christmas fern N. p Nt M s - hawkweed
Pteridiwm aquilinwn - bracken #. vesws - rattlesn.ne-weed

Thelppseria novebcmoensis - New York f ern Krigia virginica - dwarf dandelion
T. palustris - marsh fern factuca cunadensis - wild lettuce
Waadsia ilwnsis - rusty woodsta Matricaria matricaricides - pineapple-weed
W. cbtusa - blunt-lobed woodata Pwnanthes alba - tall white lettuce

Ruf ackfa hirta - black-eyed susan
R. laciniat4 - coneflowerMAONOL10PirfTA-DIC01TLEDONEAE
8enecio aureus - golden ragwort

Acanthaceae 8. obopatus - roundleaf regwort
.fusttaa arnerleans - water-willow Solidago ar:7uta - sharp-leaved goldenrod

8. bicolor - silverrodAlzoaceae
Rollugo vertioillata - carpet-weed S. Oaesia - blue-stenened goldenrod

S. 02na mais - Canada goldenrod
Apocynaceae

Apocynwn andman-ifoliws - dogdane ;. flem2ults - rizzag goldenrod
!. gigantea - late goldenrodA. 02nnabinw9 - Indian hemp f Mifol J - flat-t pped goldenrod

Vinoa rinvr - periwinkle 7. Jun aa - early goldenrod
- neNNiis - little gray goldenrod

Araliaceae S. JGea - r ugh goldenrod
Aralia nudioaulia - wild earsaparilla ?|Y"'I"*0"0*II**"
Tuna 2 crifolie - dwatt sinneng Tra]opogon duttus - goat 's beard

* # I"#Id" * '"It"f***
Asclepiadaceae #*""'""" * *** " * I'*"***0

Asclepias arnplerie1ulis - blunt-tenved at tkweed 0 - ocklebutA. incvarnata - swamp milkweed
A. q. 2drifolia - four-laaved milkweed.

A. syriaca - (ommon milkweed
A. tuberosa - butterfly-weed

-
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Table F-3 (cont.)

Cruciferae (cont.)
Balsaminaceae Barleuva vulyads - wintercress

I=patiens bificm - jewelweed smaaim myestris - field mustard
I. pallida - pale jewelweed h. kalur - charlock

B. nigm - black mustard
Capsella bursa-pastoris - shepherd's purse
'" "* W N#" ~ bit''' ''***

i um thtlictmilus - blue cohosh
Podophyklwir peltatum - may apple C* parviflora - bitter cress

C. pensylvanica - bitter cress
Boraginaceae C. pmtensis - cuckoo-flower

H:ckelia virginiana - beggar's lice Dentaria diphylla - pepperwort
Mertensia virginica - Virginia bluebella C. laciniata - cut-leaf toothwort
Wjosotis laza - forget-me-not Erjsim m cheiranthoiles - wormseed mustard
M. scorpioides - forget-me-not Hesperis memnalis - dame's rocket
M. verna - forget-me-not Lepidium m T estm - field cress

L. virginicum - pepper-grass
"# ##I ""#~"*'''#'*"Callitrichaceae

Staymbrt e altia? ~
Y'''** ' " "IY FP" "d ####Callitriche hetemphylla - water starwort stmum - tumble mustard

S. officinale - hedge-mustard
Campanulaceae Thlaspi arvense - field penn):ress

C2Tanula aparinoides - marsh bellflower
Triodznis perfolis. - Venus' looking-glass Cahm

Echinoepatis lobata - wild cucumber
4 Cannabinaceae Sicyos angulatus - bur-cucumber
| Cannabis sativa - marijuana

Ericaceae,
Caprf.foliaceae chimphila meulata - spotted wintergreen

,

| Lonicem Japonf0a - Japanese honeysuckle Epig zn mpens - trailing arbutus
u e a F w sens - winterg nenCaryophyllaceae

Arenaria serpyllifolia - sandwort [[jg f f ,y y&
Camatium arvense - field chickweed
C. vulgatum - mouse-ear rhickweed Euphorbiaceae
Dianthka armada - deptford pink A0alypha rWhoidea - three-seeded mercury
Lychnis alba - white campion hphorbia moulata - spurge
Paronychia aznalensis - whitlow-wort E. p nslii - spurge
Saponaria officinalis - bouncing bet
Silene stellata ,- starry campion p,,,,g,c,,,
5. -flarta aqzazotoa - chickweed dCor? slis firala - corydalis

lon (a k -
ioentm <%?kil>2da - Dutchman's breeches

S. media - common chickweed
Centianaceae

Centiana andrweli - bottle gentianCeratophyllaceae
Cemtophyllum derkreum - hornwort

Geraniaceae
e nn um oarolinianum - Carolina cranesbill

Chenopodiaceae
~ ** * ""Chenopodium album - lamb's quarters

C. ambros oides - Hexican tent

hydrophyllaceae
Hydmphyllum virginianum - uaterleat

Heliantherwr aznadense = frostweed
Hypericaesae

# ## 8""#'""# # ~ EE* 3 " * " ' *Convolvulaceae
" #. um c nS hn's wort

a t out do #. pknotatum - spotted St. John a wort
H. pymmidatum - great St. John's wort

Crassulaceae Triadenum vityinicum - marsh St. John's wort
Penthorm dadoides - ditch stonecrop
Schm telephiwr - orpine

Collinsonia aznadensis - horse-balm
Cruciferae Cunila origanoides - dittany

A!!iaria officinalis - garlic mustard Caleopsis tetrahit - hemp-nettle
Arabidopsis challiana - mouse-ear cress Clecom hademaea - gill-over-tne-ground

Arabis glabm - rock cress Nedeom pulegioides - American pennyroyal
Lt-rium aT ezimule - dead nettleA. laevigata - rock cress i

A. lymta - rock cress Leonurus cuPJiaaz - mothervort
A shortii - rock cress LyNpus awricanus - water horehound

L. vinjinious - water horehound

5

i
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Table F-3 (cont.)

tablatae (cont.) Orobanchaceae
.%narda olinopodia - wLtd bergamot Grobanche unifion - cancer-root
Af. fiatulosa - wild be gamot
flepeta catada * catnip

***''0*'***Prunella vulgaris - self-heal
Pysnanthenos inaanum - mountain-mint #'"# .

. ~Y*""* **''*

P. virginianum - mountain-mint C. spia - yeuw wod wrel
0. vtalaas - vi let w d sorrelSaturvja vulgaris - wild basil

&qtsitaria galericulata - skullcap
S. lateriflor=2 - skullcap Papavereceae
stash s hispida - rough hedge-nettle Cheliimium majus - celandineb
Teucrium a2nade se - voodaage Sanguinaria esudensis - bloodroot
Trichostema dichotomum - blue curls

Phytolaccaceae
leguminosae Thytolaoaz ameriama - pukeweed

Amphio2rpa bracteata - hog peanut
Apios amed o2na - groundnut Plantaginaceaehqptisia tin 0toria - w!!d indigo ,Plantap artstata - buckhornCassia niaticans - wild sensitive plant

P. lanesolata - English plantain
Coronilla varia - crown vetch P. n:Jor - comm n plantainlbsmodium canescens - tick-trefoil
D. dilianii - tick-trefait
D. glutinosum - tick-trefott Polemuniaceae
D. lineattam - tick-trefoil Phlor subulata - m as-pink
D. 9:udiflorws - tick-trefoil Polemonium rv;itans - Jacob's ladder
D. paniculatum - tick-trefoil '*'Y**'*****lathyrus latifolius - everlasting pea Po?yg2?a,pacifull - f ringed polygalaLespedeza hirta - bush-clover P **"]'~'~''*****" "

L. in.ter.*wdia - bush-clover P'. vertfeillata - whorled allkwort
L. usrgtniaa - bush-clover
Lotus acmiculatkA - bird's-foot trefoit Polygonaceae
Medioayo lupulina - black medick Polygonws arifolium - halberd-leaved tearthumb
Melflotus alba - white sweet clover P. caespitosws - long-bristled smartweed
M. officinalis - yellou sweet clover P. cilinoda = bindweed
Trifolium agrariw" = hop-clover P oonvolvulus - black bindweed.
T. arvense - rabbit-foot clover P. cuspid.atum - Mexican bamboo
T. hybridum - alsike clover P. hydropiperoides - mild water pepper
T. pratense - red clover P. natans - water smartweed
T. 2vpens - white clover P. pensylvanicum - smartweed
Vicia craca2 - cow vetch P. persfaaria - smartweed

P. punctatum - smartweed
P.- sagittatum - arrow-leaved tearthumbImntibulariaceae * * * #~ ''' **UtMeularia vulgada - bladderwort P. pirginanum - Virginia knotweed

*

Amer acetossila - sheep sorrel
Lisulanthaceae P. Odspus - curly dock

Floerkia proseminacoils - false mermaid P obtusifolius - bitter dock
R. patientia - patience dock

Linaceae
Linum virginianum - wild flax Portulacaceae

Claytonia piryinfaz - spring beauty

lebe11aceae
Edella oardinalis - cardinal-flower Primulaceae
Z. inflata - indian-tobacco Lysimachia eiliata - f ringed loosestrife
L. siphilitica - great lobelia L. quadrifolia - whorted loosestrife
E. spicata - lobella I. terrestris - yellow loosestrife

I. vulgada - garden loosestrife
Trientalis boreatie - stastlower

,

lythrum salicaria - purple loosestrife
Ranunculaceae

Amewns oznainsis - Canada anewne
Malvaceae A. quinquefolla - wood ane mneAtutilon thavphraatt. - velvet-leat A. virginiana - thimbleweed

M2tva neglecta = cheeees Anmtella thalictmiles - rue anemone
4 jullejia sinaknsis - columbine

Onograceae Cimieff ja raeavaa - bugbane
Ciroaca quadrisuleata - enchanter's night shade Clemets virginiana - virgin's bower
Epilobium ooloratum - willow-herb Coptis trifolia - goldthread
Caura biennis - biennial gaura Hepatica ameMazna - hepatica
fu.1;fgfa altamifolia - seed-box f(2nwze.ulus abortivus - kidneyleaf buttercup
benothera biennis - evening-primrose F. aeris - common buttercup
C. perennis - sundrops

. . . _
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! Table F-1 kont.)

Ranunculaceae (cont.) l'abelliferme (cont.)
Rstunculus bulbosus - buttercup Pustinam cat im - wild parsnip
R. pensylucmicus - buttercup C#:imla mMlawlien - black anakeroot
R. recuroatus - buttercup Zia.+4 arter golden alexandere.

R. rwfwns = creeping buttercup 2. aurea - golden alexanders

R. septentrionalis - buttercups

Thaliotrum dioieum - early meadow rue t!rticaceae
7. polygamum - tall meadow run beehmeria aplinddea - f alse net tle

T reietariJ peMyllhMi&2 = pel1$ tory
Pilar ywila - clearweed****'*** Crtim dicim - stinging nettle

Agdmonia grejpsone;ula - agrimuny
Fmgada triF*J miana - wt!d strawberryi i

Ceum canadonae - aven* vale rianacemi * !

, C laciniatum - avene Valerianalla Ivaust r - corn-salad *
Cillenia trifoliata - buvaan's root
Potentilla a2nadansis - dwarf cinquefoil

Ve r be nac e aeP. .norvegiaa - rough cinquefoil
E* N#"8 '8# ~ N " " "*I"P. recta - rough-fruited cinquefo!!
v. urt f a - white venalnP. sirpige - cinquefoil

Rubiaceae
Caliser ap3rine - cleavers ygog,c,,,

4

C. asprvilam - bedstraw Viola blanda - sweet white violet
C. Lorvale - bedst raw y, non,7 ,,,a - American dog-violet
C. cirazemzns - bedstraw y, ,,,ullata - blue earsh vloiet

. C. molluyo - e:1eavere p. eMen - amoth yellow violet
! C. palustry- bedstraw V. fimbriatula - northern downy violet

C. trifidum - bedstraw v. p2!mt 2 - wood-violet *

C. triflor,es - bedstraw v. p g ilionacea - comm a blue violet
#oustonia caerule2 - bluete V. pubescens - downy yellow ' violetNitahella rypens - part ridge-berry V. so m rla - voolly blue violet

V. sedata - pale violet

Santalaceae
Cowrundm whellata - bastard toad-flan MAcNe!.10PilYTA-MONOCOTY1.EDONE AE

Alismaceae
4 Saxigragaceae Alisma subcordatum - water-plantain

Chrysoeplenum americanum - polden saxifrage Sagittaria latifulla - arrow-head*

; Mitella diphylla - atterwort
Sa;rifray1 virr iniensis - early sanif rage Amaryllidaceaej4

,

Rypczis hirsuta - stargrase
]

Sc rnphyla riaceae Araceae
Aurwolaria virginicxt - downy fatne foxglove Acorus calamus - sweet flag

1 Chelone glabr~1 - turtle-head Aris2ema dracontium - green dragon
Cerardia tanuffolia - slender gerardia A. triphyllus - Jack-in-the-pulpit
I,inJMa vul rds - butter-and-eggs l'jmplooarpus fostidas - skunk cabbagef
Lindernia dabia - fale* punpernet

Melamphrym lineare - cow-wheat Commelinaceae
Nimulus ringens - monkey-flower Ccrr=elina cwrmnis - day-finwer
Pedicularis ainadensin - lousewort
Penstemon digitalis - beard-tongue * Cyperaceae
P. hirsutis - hairy beard-tungue Bulboatylis capillaris - sedge
Sarophylaria lanceolata - tigwort Care 2 anneciens - eedge,

! Verbase:cr bl2ttaria - moth nullein C. bromoides - sedge
,

V. thapaus - corenn mullein C, oamosa - sedge
Veronia2 ametmn2 - Arwrican brook 11me C. crinita - sedge|

~ V. artwnsid - speedwell C. debilis - sedge
V. officinalis - consnan speedwell C int m eens - udge
V. pereg Mna , speedwell * C. Zacustris - sedge
V. serptfIii[JlLG ~ Ep**d**E1 C, ta,pfgay{ nata * nedge
Veroninstew9 trirgini. cum - culve r,s root I M fi m - udge

C. turid: - sedse
C. muhlenbergii - eedge

$s heterophylla - ground cherry {}#
" ~"#* 8'h

Solan:rr oarolinense - horse-nettle C. scoparia - sedgeS. duloa nr~s - night shade
* P''S. nigrum - black nightahade ~ *j E,

C. saannii - nedge
cabelliferae C. tribuloides - sedge

^ Cicuta bultifara - water henlock C. vulpinoidea - sedge
i C. moulata - veter hemlock carer op. (unidentified) - sedge

Cryptotaenia canadenais - honewort Cyper a neeulentus - yellow nut-grass
Gruous arrota - Queen Anne's lace C, filioulais - galtrigale

,

Osmrhian claif to.rf - sweet cicely g, egr{gogus - galingalei

O. longistylia - sweet cicely

- - . - , - . . - - - . . - - - . .- - . - . - - .- ~ . - , ~ - - - . - - - - - , .-,
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Table F-3 (cont.)

Cyperaceae (cont.) Cramineae (cont.)Elecchada aciculads - spike-rush Soc hastre nutana - Indian grassE. Obrksa - spike-rush Sphenopholis intemedia - wedgegrass
E. tenuts - spike-rush Tdadia flapa - purpletop
Scimus wwricanks - three-square
S. atmvimne - bulrush
S. oyperinks - wool grass Hydrocharitaceae

,

S. vallis - great bulrush A"2'' harts canadonsts - water-weed

Dioscoreaceae Iridaceae

Dioscoma villosa - wild yam Ida versico?cr - blue flag
Sisyrinchim angustifolium - blue-eyed grass

Cramineae
Agmpymn mpcna - quack grass Juncaceae
Agrostis hyeNZia - bentgrass JkW acuwinatka - rush
A. pennnans - autumn bent J. effusus - rush
A. stolonifera - bentgrass J. tenuis - path rush
Alopecurus aequalis - foxtail Luzula campestds - wood rush
Andrcpgon gennli - big bluestem
A. scoparika - little bluestem Lemnaceae
A. virginicus - broom sedge L**IG minor - duckweed
Anthozanthum odomtum - sweet vernal grass Wolffia Punctata - water meat
Aristida dichotoru - three-awn
Bmes.s inemis - smooth brome Liliaceae
B. .iaponicks - Japanese chess Alli m canainse - wild garlic
B. latiglumis - bromegrass A. vineals - field garlic
B. mollis - soft chess Asparagus officinalis - asparagus
B. tectorum - downy chess Erythmnim albilm - white trout =1111
Cinna arundinaxa - stout woodreed E. americane - trout-lily
Dactylis glOmenta - orchard grass News m callus fulva - day-li1y
Anthonia spia2ta - poverty oatgrass Lilim canadensa - Canada lily
N80hJmpsia fle.rwaa - hairgrass L. superfum - turk's-cap
Di 5ta d a ischas m - crabgrass Maiantherum canainsa - wild lily-of-the-valley9
D. sangkin.2lis - crabgrass & deola virginiana - Indian cucumber
Echinochloa nndsata - barnyard grass ornithogalm inbellatum - star of Bethlehem
Elymus canads nais - uild rye Polygonatum biflorm - Soloman's seal
E. Aparius - wild rye P. pubsecens - Soloman's seal
E. villosus - wild rya Smilacin2 racemos 2 - false Soloman's seal
E. virginicus - wild rye Tril7am avrnao.m - nodding trillium
ENJmatis a2pillaris - lovegrass T. emetum - purple trillium
E. cilianensis - lovegrass vuularia perfoliata - perfoliate bellwort
E. fmnkii - lovegrass U. sessilifolia - sessile-leaved bellwortE. hypnoils - lovegrass Femt=u r veride - false hellebore
E, pilosa - lovegrass Najadace eE. spectabilis - purple lovegrass Potam pion spirillus - pondweed
Peethea elatier - meadow fescue
P. obtusa - nodding rescue

Orchidaceae
y n o 18 - rattlesnake mannagrass YN# ## # *7

S. sedata - fowl mannagrass Qtpacets e abonne - he11eMne
* ## #~ "Nolcks Zanatus - velvet grass

Fysted patula - bottlebrush Habenaria Zacem - ragged fringed orchid
Leersia oryr.oides - rice cutgrass Sptranthes cernua - ladies tresses
L. virginis2 - white grass S. gmetits - ladies tresses

Lolium pemme - perennial ryegrass
S arganiaceaeA%hlenbervia fmndJaa - wirestem muhly P

N. schreberi - nimblevill Spargsitum eurycarpvs - bur-reed
N. sobolifem - muhly
Panicum boscii - panic-grass TyP aceaeh

TbP a anguatifolia - narrow-leaf cat-tanP. capillam - uitch grass h
P. clandestinum - panic-grs,s T. latifolia - cat-tail
P. corr-utate - panic grass
P. &pauremen - panic-grass
P. dichotowiflorum - panic-grass
P. dichotam m ~ panic-grass
P. Zanuginosum - panic-grass
P. nitiin - panic-grass
P, Virg2tum - auttchgrass
Phalads arundinacea - reed canary grass
Thleum pmtenas - timothy
Poa annua - speargrass
P. corpressa - Canada bluegrass
P. palustris - fowl bluegrass
P. pmtensis - Kentucky bluegrass
P. trivialis - bluegrass
Sataria faberii - nodding foxtail
S. glauca - fontait grass |
S. italia2 - fontail millet '

|
|
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Table F-4

Munths wher> planta were oNerved in flower or e6 adding spores on forest nalt drift t ransect s on the SusquehAnne 5ES site, IMt.
News, abbre viat torm, and loca tione of t rannec ts are give n in Table F- l . |

:

ia

j Speelen RF G1 F TR419 TR4 38 QCH CC

j --

f 471Ty@y s vie,iin m 0 0 Aug Sep Au;; Jul, Aug 0
4 A.wr a4mwe O Apr 0 0 0 0

A. s ud2Hw %r Mar 0 0 Mar 0
E

*!!ef le 0 0 Jun-Aug Jun-Sep Jean-S e p Jun- Aug> A i ? ?.r , *

j A j n/ w i.: .r ,: .* 'd 4 |J Aug 0 0 0 Jul Jul, Aug

Ajma t is r e re musa Aug 0 0 0 0 Aug

A, a t !cnifer: 0 Jun Jun, Jul Jul Jim 0
4 Alli wil effidu lin N y- Aug Ny , Jun 0 0 0 0

4 ?ns ey;s s 0 0 0 Nr Nr 0
4 rwe(2 &* M el(falla 0 0 1.ug , 5+ p Aut , Se p Aug, Sep Aug Sep
he 7 wH, e ar/c re 2 0 0 0 Apr 0 0
A7him rp2 2,c4*u r *a 0 0 Aug Aug Aug Aug
%q kilia Nepwit < a O O O O O Aug 0+

4n fe mp.+ ;N r &R Aug Aug, Sep 0 0 0 0:

) e, e r pvis 0 0 0 0 Aug Sep

e w quiey,erf ;i2 0 0 0 Ny 0 0 i. 4

7 4wvs fl2 rh2?Ln n?!ra 0 0 0 0 Apr, m y 0
'

/ w m mi2 ne,2 ?a n 0 0 Ny Ny Apr, Ny 0i

) A. ;|2n uf nif>?i.2 0 o my tiny Apr. %y 0
| 4chWe etwT2 0 0 Jul, Aug Jun 0 0

Animm'bc?bm c 0 0 Ny Ny, Jun N y, Jun ,;

! Ap pw .v:ltcewifv:ler 0 0 0 0 Jun 0

; A. a;nn eim.r- 0 0 pun, Jul Jul 0 0

t os 'e 0 0 6 0 0 Apr, b y' 4 pi !. , ~ia +

/ed!dgsis hilli.m r 0 0 Ny Apr, May Ap r , Ny 0

!<
, r- a .: r: 0 0 0 0 Ny 0

8 tt' O O O O Ny May4 7
!

A !.a+ 1t a May 0 0 0 0 Apr-Jun
n, o' wtil Ny 0 0 0 0 0h

f de2:i.t wi! sn.iis 0 0 0 0 0 %y

/**i-c * ins Jul 0 Aug 0 0 Aug

dru,mi2act'7s!Iiftlia 0 0 0 Ny, Jun 0 0
,

4dr wm2 f rirb l!.c Ny Ny Apr, Ny 0 0 0 ,

- Ar * J w | m wv-m2 0 0 0 Ny 0 0

As +ier/as ir.anw2 + 2 0 Jun, Jul 0 0 0 0
3 e;, M.:N O O Jun, Jul Jun 0 0

A. e:A mag 0 0 Jul 0 0 0

) As; It h p ' 2 tge en Aug 0 Jun. Aug 0 Jur-Aug Jun-Aug
; sa wr mrJffalis Sep Oct Sep Sep, Oct 0 Sep, ort O

A. flu vi * :s A ug-Oc t Aug 0 0 Aug-Oct Aug, Sep
A. l.;.mia 0 0 0 0 0 Sep, Oct

4 |a *erif c rue Sep Sep Aug-Oct Sep Jul-Oct Sep
j 4 ~r'c-w :i;v 0 0 0 0 Aug-Oct 0

'3
A. f a w , 0 0 0 0 Aug, Sep G

4 ;-s te rr".s 0 0 0 0 Jul 0

J . f ', s a.s Oct O Sep, Oct Sep, Oct Aug-Oc t $ep, Octi

. A. r eco2c thoi !ca Aug 0 0 0 0 0
'

. ; y %,a 0 0 0 Aug, Sep 0 0

A. di7 tic.r Sep G Sep, Oct Sep, Oct 'ep 0
f A. 'ch t la t:d 0 Aug 0 0 :) 0
l A, un fa ' e r ,i 0 0 0 0 0 Sep, Oct

! ch ri c ft !iofe,in a 0 Jun, Jul Jun, Jul Jul Jun, Jul 0

| Awv-ii rC; dryi.;i.*: 0 0 0 0 Jul Jul
' erflaii rie -( 2 0 0 fa 0 Jun, Jul 0

9 2rh ser $!7 min Ny Ny Ap r , Ny Apr. Ny Apr Ny by
,

i 3seds thunbr oli 0 0 0 4 Apr 0
?c t d2 In ?.2 0 0 Ny Ny Apt, Ny Ny >

,

% r 7a?!f..:lia 0 0 0 Ny Apr 0
;

| F i k a:4 [M !..d 2 Aug 0 Aug, Sep 0 0 0
: e d.vd.2 W !M +2 Jul, Aug Jul, Aug 0 0 0 0
j F , * r.-m ie :ise e ne 0 0 0 0 Sep 0

?rusi+ * mteatrid 0 0 0 N y-Jul, Sep G 0

5. k 1% 0 0 %y-Aug 0 C 0 !
'

9. cij -t Aug 0 0 0 0 0
2

?%# iv.els 0 0 Jun Jun 0 0

3. .'- "n int 0 0 0 Jun 0 0
3. stij!: rid 0 Aug 0 0 Aug 0 ,

'
',rhye pardS&t 0 0 0 0 0 May, Jun

,

"eru 2 0.s s imim 0 0 0 0 Apr 0
| 'nvr ap. Miy Nv Ny 0 APr hy Nyi e

I
f

(

l
I

!
- . . . - ._.~.- - --- - _ _ _ - - -.. - _ _ _. . _ _ . - . .
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Table F-4 (cont .)

Species RF GIF TR419 TR438 Qsu cc

Cminua e>rotidan.1 0 0 0 0 Apr o
C2ract erdif7r.=is Ny 0 0 0 0 0
C. g!dm 0 0 0 0 0 my
C. t an cona 0 0 hy 0 0 0
C-sasia giatin.zea 0 0 0 Aug, Sep 0 0
''atJlpt bigronioides Jun Jun Jun 0 0 0
Cau!m hylher th1Li-troi fan 0 Apr, %y 0 0 0 0
:'a rmthw qmerismw 0 0 0 0 Jun Jun, Jul
re t tia c eciden talia O Ap r 0 0 0 0
>ntauror wislaae 0 0 0 Aug Jul O
Cer-ratium artwnse 0 0 0 Sep 0 Apr. N y

N7) rtwe 0 0 May my, Aug by myt

de'idMie mjus my hy, Aug May-Aug 0 0 0
Anc,wdiwr albu, 0 0 0 Aug 0 0
C. 2h eloid.p D 0 0 0 0 Jul
Chim; hila *1- ula t,2 0 0 0 0 0 Jul
dr ras mthete lei,-antham 0 0 Jun-Aug Jun-Oct Ny- Aug Jul
Cimda n2mlica 0 0 0 Jul 0 0
Cimisifup m n m.81 0 0 0 0 Aug 0
Cirm2 neun-Jina.=eq 0 Aug 0 0 Aug 0
Firsw z ua iriauf.+2 f 2 Jun, Jul Jun, Jul Jul 0 Jun, Jul Jun-AugCirsia peilter . 0 0 0 0 Aug 0
?. vulpre Aug-Oct 0 0 Sep 0 0
'!.sytcnia cityini+r Ap r Apr, Nv 0 0 0 0
ric+2tia virgini ma O Aug 0 0 Jul O
Ce llir..rwia c in!cnsis Aug 0 0 Aug 0 0
W in im rre.,7 ! 2 *.i 0 0 0 0 by Ny
W rfin.2 o eso !J Aug Aug Jun-Aug Jul, Aug Jun-Sep 0
con .*alaulu arriva 0 0 Jul Aug 0 0
Snya r mzlensid 0 0 Aug Aug Aug Aug
Jorman enme 0 0 0 Jun 0 0
C. fl_'d is 0 0 May Ny Ny by
F. mm ww 0 0 0 Jun 0 0
tavwi!Z r osr ia 0 0 Jun-oct Jun-Oct Jun 0
rerjlas vwriaMr 0 0 ftir br 0 0
Cmts ya sp. 0 0 Ny 0 my Ny -
F.a p tc eacnia <wmadensie 0 0 Jun, Jul 0 0 0g
anila crigmoidea 0 0 0 0 Aug, Sep Aug
Oq e rtet strigeaua 0 0 0 Aug Jul, Aug 0
);wr7+diurs asiale 0 0 0 0 0 %y
rhet.rteris fragilia 0 0 0 0 Jun 0
C. p ro t rus 2 0 Jun 0 0 0 0
31.ttplis gl<wmta Jun, Jul 0 Jun, Jul Jul Ny 0
Wh nia spicar.2 0 0 Jun 0 Jun Jun
pir:.7 miet-2 Jul, Aug Jul Jul, Aug Jun-Oct Jul, Aug Jul-Oct
Termetuel?i2 run-cilobuL. 0 0 Jul Jul Jun-Aug Jun, Jul
lhm *erW 2 IMi 2 ta Apr Apr 0 0 0 0
Nc4Maia flment 0 0 0 0 Jun Jun
T*'a-odium cillenii Aug 0 Aug Aug Aug 0
D. nudiffor-e 0 0 Jul 0 Jul Jul, Aug

r-minula tum 0 0 0 0 Aug Aug
'i nchi.s Jew ria 0 0 Jun Jun-Aug Jun-Aug J un
(Nete2 eueullaria Apr Apr 0 0 0 0

Ngitari2 son 7 in.rlis 0 0 Aug Aug, Sep Aug 0
%.tx re.z d i!?a 2 Jun 0 0 0 0 0
LW yteria intems fi.2 0 0 Jun 0 0 0
C. mrpin.2?in 0 0 Jun, Jul 0 Jun, Aug Jun, Jul
L. e;inuh>es 0 0 Jun 0 0 0
F Cndeh L> w rimra Aug 0 Aug Aug 0 6
E=hineestis lo!ar7 Aug 0 0 0 0 0
Ef r en snadempia 0 0 0 0 Aug 0
E. riririua Jun 0 0 0 0 0
E. tri!!as'.a Jul Jul 0 0 0 0
F. triivin'aa Jul Jul 0 0 Jul O
Ep%wa twr+ na 0 0 0 0 Apr Apr
Epild ise +cl.nNtam Aug Aug O Aug Aug 0

lrp se eww ar-wnaa 0 0 0 Apr. L y 0 0
Ersg netis eg i!! aria 0 0 0 0 Aug 0
E. sitianencia 0 0 0 Sep 0 0
E. |rvmkli 0 Jul 0 0 0 0

.
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Table F-4 (cont.)

Species RF CI F TR419 TR438 QSH CC
f
.

1
'

Tmjroscir hynska 0 Jul 0 0 0 0
E. pilosa 0 0 0 Sep o 0

E. tra t<6 illa 0 0 0 Aug Jul, Aug 0
! Evhtites hiemelfolia Sep Aug Sep Sep Aug Sep
' FM;teren emnww Jun-Aug Jun-Sep Jun-Aug Ny-Aug Ny-Aug Jun-Aug

Eqaime chcinathoides Jun Jun-Aug Jun, Jul Jun, Aug 0 0

En thronise 2 isile Apr 0 0 0 0 0
f, a%riame Apr Apr 0 0 0 0
rapitade fis tuL.we 0 0 0 Aug Sep 0 0

,

f. m.m i.J t e Aug Aug 0 Sep 0 0
E. prf.;liaf# Aug 0 0 Aug, Sep Aug G

i l-Oc t, Aug-Oct Sep Jul-Sep Sep, OctE. ryeaum Jul-Oct u

F ur ha rbi-a =Jm L2 ta 0 0 0 Aug 0 0
E. prestil 0 0 Aug Sep Aug 0
Tratuos d tua2 0 Jun 0 0 0 0
fliwrki2 pmserpiumides by Ny 0 0 0- 0
En2f;d2 virjinf am 0 0 %y Apr, May Apr, by May

Allenp ciliata 0 0 Jun-Sep Sep Oct Jol Aug, Oct Aug
Grf fw's apnea by My Ny, Jul Ny by by
5. ag rell:e 0 Jul 0 0 0 'O
7. Oirarca,ma 0 0 Aug 0 Aug Aug

J. fs2N trw 0 Jun 0 0 0 0

C. triflorne Aug 0 0 0 0 0
GmZ t k ri t in vdans 0 0 0 0 0 Jul

Gnm himnia Aug Aug 0 0 0 0

C9|ues2&2 Fia nm 0 0 My 0 My hy
Gernmium wi n Lie r 0 0 u o %y May

Gemrdiz t.rewifolia 0 0 0 0 Aug 0
One em r kwe Jun, Jul Jun- Aug Jun, Jul 0 Jun-Aug Jun, Jul

CZe&m h+1mva by Ny 0 0 0 0

Chaf alic cbfw if.*li r 0 0 0 Aug Aug, Sep 0h

1+4aar fdea.uns 0 0 0 0 Jul Aug
Nickelia virginiana Aug Jul, Aug 0 0 0 0
'/simi pule-ricides 0 0 Aug 0 0 0

,

//sleniw* aw!rs*hJ Ia Acg Aug-Oct Aug 0 0 0
He:Lmthw den;wittua 0 Jul-Sep 0 0 0 0
#. diNr% t ua 0 0 0 0 Jul, Aug Jul, Aug

U. the rvoua O Sep G 0 0 0
lleliopw halisnthoid.;a Aug 0 0 0 0 0
1/wre mallw fu!9.s 0 0 Jun, Jul Jun, Jul Jun 0s

llepati m ame d o2na 0 0 0 0 0 Apr

herfvrie *r tm2Zim hy , Jun by, Jun my by 0 0
1/ferodre p mieufat:s's 0 0 Aug 0 Aug 0

d. Filase!!2 0 0 0 hv Ny 0
li pmreae 0 0 Jun May, Jun May, Jun May, Sep
if, venosto 0 0 Jun 0 hy Aug

ho w tonia cacer. lea 0 0 0 0 Apr. b y Apr. my
hygdee pentianoides 0 0 0 0 Jul 0
II. Nefer-2nc Jul Aug Jun Aug Jun, Jul Jun, Jul Jun, Jul

ll, pwt a r te Jul Jul Jun, Jul Jul Jul 0
Nygvzia hirsut4 0 0 0 0 0 ' m y. Aug

#pa triz pt l.2 0 0 0 0 0 Jun, Jul

Ilez nrrtl<vt Lit s 0 0 0 Jun 0 0
ITitisna hif k*** Jun-Aug Jun-Aug Jun-Sep Jul-Sep D 0
f. pallid 2 Jun-Sep Jul, Aug Aug 0 Aug 0

4 2na nigea O May ky 0 0 0LJ
J:.mNa tenuis 0 0 Jun Jun Jun Jun

KalM a l.zrifelia 0 0 0 0 0 Jun
KrLJ -2 Virgin $m 0 0 0 0 k y, Jun 0i

!act ww mn:2devia Aug 0 Aug Aug Jun Jul, Aug

|,rA# TT *riersic 0 0 My 0 0 0!
LeerFb. Firyinit2 Jul-Sep Jul, Aug Jul, Aug 0 Jul, Aug 0
I4cu m.e Nrlias 0 0 Jun, Jul 0 0 0
Espidire mostre 0 0 My by My 0

Lee |ediar hirf.2 0 0 0 n Aug 0
L inte rwJf 2 0 0 0 0 0 Aug
L. dryinies 0 0 0 0 Aug 0
Lillic armadmae 0 Jun 0 0 0 0
L. e w ehrs Jul Jul 0 0 0 0
Lintr61 vulgaria O Aug Jul-Sep Jun, Aug Jun-Ort 0
Li . Jam kanoin Apr Apr Ap r Apr Apr o

_. . __ __ _.___
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+ Table F-4 (ennt.)

Species RF CIF TR419 TR438 QSH CC

Liriaien frun t+ailpifem 0 0 0 0 May 0tcEella ezrdins:ia O Aug 0 0 0 0!. inflat.2 0 0 0 Aug Jul, Aug Jul-Sep
Lolium reer*v a 0 0 0 Jun 0 0tot.a w rniculata 0 0 Jun, Jul Jun 0 Aug
Iault ert:estria 0 0 0 0 o myLy.4 cia a'ba 0 0 0 May, Jun Jul my
j 3 .# R wn f w: if n 0 0 0 Sep, Oct 0 Sep, Oct

4. Obsa. ore 0 0 0 Oct 0 0
Ip.'ryw a-wriaanuc 0 0 0 Aug 0 0.

| virginie!.a 0 0 0 0 Jul, Aug 0 |
"

j Lyaierahi.2 cillat2 Jul, Aug Jul 0 0 0 0
- L. qwild fclia 0 0 Jun 0 Jun 0

L. vutjaris 0 Jul 0 0 0 0|4 thrum g2:is1ria O Aug 0 0 0 3
Maianther m mx lense 0 0 0 May 0 Myu

4teta m ia strashin[ tens O Hat 0 0 0 0
sfeJinap turuiira 0 0 Jul Jun 0 0
WI.q f rtet lie.eare 0 0 0 0 Jul Jul, Aug

i

Melilor:.a afha 0 0 0 Jun-Aug Jun-Aug Aug
N. offiaing?is 0 0 Jun, ,)al Jun, Jul 0 0
#4rtensia virginia 2 Apr. May Apr, May 0 0 0 0

| %%s ringema 0 Jul 0 Aug 0 0
Witup vertice! Lata 0 Jun 0 0 0 0
Wh!c derji2 frun haa Aug Aug Aug 0 Aug 0
N. s4rvberi 0 0 0 Aug 0 0
M. ay !s ti .+1 0 0 0 0 Aug 0

| Afps21is a W i, diva Jun 0 0 0 0 0
M,ris-2 a;|enif;;ia 0 0 0 0 Apr 0
h!.har*a biengis Aug Jul, Aug Aug Aug, Sep Aug 0
M . ea sencilitie 0 0 0 Mar 0 0

i Os r.et.i2 einn2*w r 0 0 0 Ny 0 0
cestis M w , 0 0 0 0 my 0
Or2?is up. Jun-Aug Jun-Aug Ma y- Aug May-Aug May-Aug Aug
F2eice ea;ill.zra 0 0 0 Aug Aug 0
P. O!anlestinum Jun Jun 0 0 Jun 0
F. diWNif? ore 0 0 0 0 Aug Aug,

F. ;g; n-c f., 0 0 0 0 Jun 0
1' F. viej str 0 0 Aug 0 0 0

F2ni..w sp. 0 0 Jun May, Jun 0 0
b ate r n digitalia 0 0 0 Jun 0 0
P, hira:ctus 0 0 0 0 N y-Jul 0
Tha'ar-is .trunlinz?ea Jun 0 Jun Jun 0 0

1 lbfs e ;rateese 0 0 Jun, Jul Jun, Jul Jun Jul
lhlv nuh:2ta 0 0 0 0 0 Apr, m y
t hy tc hma trer0ana Jul-Sep Jul Jul, Aug Jul, Aug Jul, Aug Jul

i Pilar;wfla Aug Aug 0 Aug Aug 0
I ?aezym Ezeceola ta 0 0 Jul, Aug Hay, Ji.1, Aug May, Aug Jul
P. Wer 0 0 0 0 Aug Aug
PN 2nen.2 0 0 0 0 May May

'
F. w ;ressa 0 0 Jun Jun May, Jun May, Jun

I F. p2:aatrin 0 Jun 0 0 0 0
?. fr*:teesis %y May h y, Jun N y, Jun Ny May
Faiq hy1is peltitum May May my %y May 0
Polew:ir reptans 0 My 0 0 0 0

. Fa 'yj z!a tw ' ' ~lia 0 0 0 0 0 Ny
f P. s 2ng:.inaa 0 0 0 0 Jul-Sep 0

{ ?. rectise'!T!a 0 0 0 Aug Jul, Aug 0
j F0!y7mrte bif Orte 0 0 0 0 May May

Folyg y:e sfiinoda Jun, Jul Jun. Jul 0 0 0 Q
i F. co nsolm Ls 0 0 Aug 0 0 0
i P. cus;i12eum Aug Aug 0 0 0 0
! ?. fe isj:u2niawn Aug, Sep 0 Aug Aug. SeP Jul, AuA SeP

'
P. persi+2ria Jul 0 Jun-nct Aug, Oct Jun-Sep Jul, Aug
P.;v:0 ?a te Aug-Oct Sep 0 0 0 0
P. s 2;f e t2 tr Sep G 0 Aug, Sep Aug 0

F. emnkna Aug, Sep Aug 0 Aug Aug Aug
F. virgini mte Jul, Aug Jul, Aug Aug 0 Jul, Aug Jul, Aug

Fo!ypii:e virginianwe 0 0 0 0 0 Aug
Fv:ysti Ain enmtichoidae 0 0 Jun Jun 0 0

,

4

.

1
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Taale F-4 ( nm t . )

Species RF CIF TR419 TR438 QSH CC
,

lfi c.ea t!|la cerveji-*i Aug Jul, Aug 0 Jun. Aug Jun-Aug C
l'. te! J G 0 Jun Jun, Aug, Sep Jun 0
f. a h!e.r 0 0 hy May Apr. May by
/w. ne t h a alh r 0 0 0 0 Aug Sep
Fem ,lla M y2rie Aug 0 Aug Jul, Aug Jul-Oct 0
Fr;mue vis 0 0 0 0 Apr 0
F. gi -n:vani.?2 0 0 0 May Ap r Apr
P, san!m 0 0 0 0 by 0
T. rirjin! m.2 0 0 0 by 0 May
7'smmthew in wrr 0 0 0 0 Jul, Aug Jul, Aug
h e a ,1?isti+2 0 0 0 0 0 Jun
r m e ra etunin 0 0 0 0 Apr 0
f. en!w 0 hy 0 May Apr May
Miv.4a .2!f 2 0 0 hy May 0 My
G. b i *;Ior 0 0 0 by 0 0
G. ;afweria 0 0 0 hy 0 0
G. p & ut an 0 0 0 0 0 hy
G. iv ' a g irui 0 0 Ny 0 0 hy
h4 w O Nr aberti m Ny by Apr, May by Ap r. May 0
/i. aeria 0 0 0 N/-Jul b y, Jun 0
F, n m.* t ua 0 0 0 0 by 0
?% las n in.e o lifDr-r 0 0 0 by 0 %y
Ita gL21#: 0 0 0 0 Jun 0
P. m ii ?2v.o 0 Jun 0 0 0 0
F. r . : 1 'r.1 0 0 0 Jun 0 0
H bee m*w..Hfo!!r 0 0 0 0 May 0
A.,ri, ; r e,4 e t. 0 0 Jun 0 0 0 0
S.242 viejinia w 0 0 0 Jun Jun, Jul 0
!M w 2!!qhenien, tie 0 0 0 hy by hy
A. flajeI!. aria 0 0 Ny h y, Jun by by
R. Aisrid.e 0 0 0 Jun 0 0
R. s =la nti:iA 0 0 Ny by May by
Ah A la hief.2 0 Jul Jun-Aug Jun-oc t Jun-Aug 0
S. 12?igiaf a Aug 0 0 0 0 0
Arme au t _#s ?i z O O hy h y, Jun May, Jun May
F orte; i.s Jun 0 0 0 Jun 0
F. ( t r.:alf.2?ius Jun hy, Jun 0 0 0 0
fr!:,w m21r r.ais 0 0 0 Jun, Jul Jun 0
f. pubau 0 0 0 0 0 Apr

Jarm M z vfficina!is 0 0 0 Jul-Sep Jul, Aug 0
.% a2fras qu ilse 0 0 Ap r. Ny Apr. N y 0 0
. itan,fa w!;;2Ms 0 0 Jul 0 Jun Jul-Ort*

Z wifry viejiniceslJ 0 0 Ap r. hy 0 Apr, b y Apr. b y
# w; 6 '2ri2 Lm xal.222 Jul, Aug Ju l Jun Jun Ny, Jun Jun
Ecur:a nLm*w 0 0 0 0 0 by
Satari; fderii 0 0 Aug 0 0 0
.i. j ' m t Aug 0 Aug Aug Jul, Aug Aug
Mayos m;;abtw Au g Aug 0 0 0 0
W ie :a s u l ta ta 0 0 0 0 Jul Aug Jul
5!sy dn4.i c anj atifili r 0 0 0 0 by 0
?*i h -iw P13me- 0 0 by May 0 My
.DI,mes aer lin.mse 0 Jun-Aug 0 Jun. Aug Sep Jun, Jul 0
. .lu l'*r ira 0 Jul Jun-Aug Aug 0 0
. nigre Aug 0 0 Jul Aug 0

3o:i kja anprs 0 0 0 0 0 Jul-Sep
f. L iVcr 0 0 Sep 0 Aus-Oct Sep
. mer.2 0 0 Sep. Oc t 0 Aug-Oct Sep, Oc t i

J. #m s !c tais (k t Aug, Sep Aug, Sep Aug-oct Aug 0
. [!<.rianelis Aug-4t Sep D 0 0 0m

f. yijmre t Jul, Aug Jul-Sep Aug Aug, Sep Jul, Aug 0
C. jrrinif;lia Aug 0 Aug. Sep Aug Sep Jul-Sep Aug
C. ,'ei.as 2 0 0 Jul Aug Jul, Aug Jun-Aug Aug
3. raam|ia C 0 0 Aug-oct Aug-Oct Sep
?. s%j as s Sep Se p Sep Ort Aug-Oct Aug-Oct Aug-Oct
R &nq W in f r.t< r*w lia Jun 0 0 0 hy 0

Nricu 2 L2tif:lla 0 Jun 0 Jul 0 0
t. A n: st 0 0 0 0 0 Jul..

fr irvieks ar,wr 0 0 Sep 0 0 0

St c h o:42 tif.lia by 0 0 0 0 0
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Table F-4 (cont.),

Specice RF CIF TR419 TR438 QSH CC
-

Stettaria media 0 0 by May 0 0
Sy"pinirpue fxtidue 0 0 0 mr 0 0
Tarezawn officinale Apr my 0 Apr-Jul, Sep Apr-Jun, Aug, 5-p Apr. Ny Ap r. Ny, Aug
Tauerium e ms.kmse Jul Jul, Aug Jul, Aug Jul Jul 0
Ib liefrsee polj72mse Jul Jul 0 Jul 0 0
Thalypteris nm&mw:sta 0 0 0 0 Jul 0
Trifoliwe agradwe 0 0 Jun Jun-Aug Jun Jun, Jul
T ainsnae 0 0 0 Jul, Aug 0 0
T, hybrfdde 0 0 0 Jun, Aug, Sep 0 0 ,T. perstense 0 0 Jul, Aug, or t Jun-oct 0 Jun, Aus, Oct i

i T. rvptna 0 0 Jun, Jul Ny-Aug h y, Jun Jun, Jul
j Tr(!!wy ersetwg Apr Apr 0 0 0 0

Tri Jmus rarfoliats 0 0 Jun Jun Jun Jun
Triodia f,*a2> ') 0 Aug Aug Aug 0
Tusnilago firf es 0 0 kr May 0 0 ;Lrti<=a divi +2 Aus Aug, Sep Sep 0 Jul O t.Uvularia gerfoliata 0 0 0 0 hy May
Vwinian mmmimaws 0 0 0 May 0 0

{ V. at<rrinnm 0 0 ky 0 ky My
* V. maail!.r.s 0 0 hy 0 May by
} Verf aeew, th2psis Aug 0 Jul Jul Jun-Aug Jul

Verbe=2 hastat2 Jul, Aug Jul, Aug 0 Jul Jul 0
v. art (aifalla Jul, Aug Jun, Jul Jul, Aug Aug Jul, Aug Jul
Vorworria notwfonsxnsla 0 0 0 Aug 0 0
Ververfme artwnsia 0 0 0 my 0 my
F,offiMnalfa 0 0 0 my h y, Jun i

!

h V, sorryllifolia 0 by ,ay 0 May 0
Viburnww a<vriftliwe 0 0 0 0 %y My
V. dentatw, 0 0 0 0 0 hy
Vie +(4 won 0 0 0 Jun 0 0 i
V(nas Mnor 0 0 Apt, Ny 0 0 0 |Viola blanda 0 0 0 Ny 0 Apr |
V. eriocarpi 0 0 0 0 Ny 0 (V. fiebriatu!.s 0 0 0 May Apr, by 0 '

V, p.almt2 0 0 0 0 0 May
V, parfliemanwr Apr, by Apr N y Apt, May Apr, my Apr, May Act, May
V, pubvaarna Apr, b y May 0 0 0 0

,

V, s e rfa O May Apr, my 0 0 0 tV. atr(aca May 0 0 0 0 0 i

ritis asatisalle 0 0 Jun 0 0 0 t

Walala chtuas 0 0 0 0 Jun 0 i
risai auryo hv Ny 0 0 0 0 .

I

?

,
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Table F-5

Months w*wn plants were observed in flower or shedding spores on abandoned field salt drift transects
on the Susquehanna SES site,1981. hmes, abbreviations, and locations of transects are given in
Ta le F-l.o

l
.

| Species NF SwP TCF

'

Ashi! lea M ZIafoIi.e Jul Jun-Aug Jun-Sep
Ayrvr#Fm rvpens 0 0 Jun

! AJn>s tis perv'snans Aug Aug 0
I 4. stolonifem Jul Jun-Aug Jun, Jul
\ 'lliaria cfficinalia My 0 0

A-nur rugosa O Mar 0
f Amb. sia <recevisiifolia Aug Aug Aug, Sepm
'

AThi-2rpa lmete2t2 Aug 0 0
Araz;A2?is marytrit2x2 0 Aug 0
Anligogon ger2nli Jul, Aug 0 0
A. s.g adus Aug 0 Aug, Sep-

A. virginicms 0 0 Sep,

Anta naria neg:ect.a O My My
AntM rJnth e C]Or2tW9 0 by, J@ May, Jun
Afegne cannabin:s= Jun, Jul 0 Jun, Jul
Am!ikysis thalliana O May 0
Arei2 rrlanaea2pa 0 0 by
Aselepias tuferesa 0 0 Jun, Jul
Aq enic platyn.wrtm 0 0 Jsn, Jul

Aater ewlifolius O Sep 0
A. +.rca ua 0 Oct 0
A. :.sterificine Sep Sep 0
A. none-a=J!iac Sep Sep, Oct 0
4. pilons.e Sep, Oct Sep, Oct Sep, Oct
A. si ZT sz Sep Oct Aug, Sep Aug-Oct
A. wiell2rus O Aug, Sep 0
4!hyriac fiZir-femist O Jul O
C # 2rea puZpcM s my Apr. Ny Apr. Ny
Bartw&s thwberjii O May 0
Betula popu ifalls O Apr 0' Barwria niindri>2 Jul, Aug 0 0
?>tr*jchiurt dissenwr O Sep Sep Oct
Frs>=%s j1(cnicua 0 0 Juna

carer sp. Ly 0 May
j O2n! auma mm:.!cai 0 Aug 0

)'
Ce nstiu~ outpatum O May My
ChcnepoRum aff 29 0 0 Aug
ar=jsanthe=urr I w mthe w Jun, Jul Jun-Aug Jun-Aug
CiM2 m.wl zta 0 Jul 0
Nesic Jravnss Jul 0 0
C. ; wmils7 0 0 Jul-Sep
C. vulpuv Aug Aug 0
C;rm !;%:as sqie Aug Aug Jun-Aug
0* ;. a : cru ic: sis 0 0 Sep
br-w ave.c- Jun Jun, Sep Jun

i C f~o MJi 0 my by
j cyrerus sW osw 0 0 Augit

l'netylia g!O-tmt2 0 0 My
| N*:thw.i.2 spiaata 0 0 Jm
j Lva.a erf.a Jul, Aug Jul-Oct Jul-Sep

Zvs t di e di!!<nis Jul, Aug Jul, Aug Aug4

P. pctr:f w!Jte 0 0 Aug
. Dianthus ar*c d 1 Jun Jun-Aug Jun-Aug

Njit.2ri; sv:pf szh * O Aug Jul-Sepi

j Dhinodi!~a a.4dert a O Aug Jul, Aug

! E!an'agnwr coarst-2t2 0 hy 0
' Epi!cbsc ce!Or*zrwr Aug 0 0

Emywatis sitianeuis 0 0 Jul

! F. c;w *!d ilis O O Jul-Sep'

j Erigeram mmas Jun, Jul Jun-Aug Jun-Aug
E p2f0'ai e fistules.e Aug Jul, Aug 0'

F. =ueula t:sv Jul-Sep Aug 0
f. perfc>!iJtie Aug, Sep Aug (J

F. Ph ?om Sep 0 0y

Fed ta32 el t uaa Jun 0 0
F::erbi2 pr emivides My 0 0
Frig 2&a Anginir2 kg Apr, My Apr, My

a

i

i
!
r

!

. - _ - - - . . _ - _ _ _ _ - . _ - _ _ . _ . _ _ - . _ _ _ - _ _ . . - _ . . - - - . - _ _ _ - - _ _ _ - . . . . - - - - . . - - - _ ._--.- - -
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Table F-5 (cont.)

Sreeles ~ NF Su F TCP

'7allie palustm Jun Jul 0 0
GreJ biennie Jul, Aug 0 0
Centiarus an.treurli 0 sep o
Co m rJia tenulfolia Aug 0 O \

Cem met 2 denser Jun 0 0 i
t>uxphalie obtuffolim 0 Aug Aug, sep
4shwuria lawm 0 0 Jun
Helentle outsenals Aus, hop a o
#sItanthus dtolpetalw Jul Aug Jul, Aug 0

| Heeptris virvnvsite % y, Jun 0 0
' Riemm*ws pmtvMe 0 0 b y, Jun, Aug

Houstonia a2sPr%Isa O Apr. b y 0
hrerim (4rfoeJfm Jun Jun-Aug Jun, Jul
#. punJ W e . Juo, Jul Jul, Aug Jul
R ryreshfat:e Jul 0 0
hrc>. cia hireuta O my 0
14ations MfloP2 Aug 0 0
=%rt P.4s tenuls . Jun 0 Jun

| Krigia piryhtia 0 .O my
1 Leereia virijinien Sep 0 0
1_ !*pidhrt u sest:e O My 0 |
t Liwria vtalo7dd 0 Aug Jul-Sep

!delia inflJt1 Aug Jul Aug Aug
L. si hilitier Aus, Sep Aug 0f
L. epinta 0 Jun 0 -j

Lolier perenu 0 0 Jun
j' Lo, seem tsreari,.2 n 0 hy

| kssula ce25estris 0 %y 0
Lyohnis e Sa 0 0 Jul
Ly+q oJim (WeI!Ifer=* O O sep, Oct r
L. obseme 0 a sep +

i L. tristaohym 0 0 Aug. I

j lsme <rweiemus Jul, Aug O Aug
i Lysimdla aillata Jul 0 0
| L, q%frifalia 0 0 Jun
| L, hipris Jul 0 0
f Wlilotw alba 0 0 Jul, Aug

| M. efficinalls O Jun-Aug 0 |

| Wilup vert %tlata O Aug 0 i
%narit fisttelcea Jul 0 0 i*

.%hleder]< t j>mdos,1 Aug 0 0 l

Cervether>> bhrnnis Jun-Se p Jul, Aug Jul-Sep [
C. rerrais Jun Jun, Jul 0- [

onoe!ea senellilla 0 %r o ;

OcJIis sp. Jun-Aug Jun-Sep May-$ep
Paniew ea;4liare O Aug hag

P. Mr L:n tine Jun 0 0 +

P. Jer<asperextue 0 0 Jun :

P. bznugincem 0 Jun Jun !
P. vityste Jul, Aug 0 Jul !

Phle m r mtense 0 Jun Jul Jun, Jul

Phytaba ns av rimna 0 Jul O
Plantago fa ce7I.Jf. 0 by-Aug hy, Jun, Aug
Toa e g rrasa 0 0 Jun
P. pmtensie N y, Jun hv. Jun hy, Jun
Polypta verticellara O Aug Jul, Aug

Polyyarne Miinc,1,* Jun 0 0
P. pensy!vanime Aug Aug Jul-$ep

P. s.2f ttat e Aug. Sep D Di

P vir~jintame Aug 0 0

Potentilla nawgl+r Jul, Aug Jun-Aug Jul
P. reen Jun 0 Jun

F. sivler my Ny %v
Pneella valpr(s Jul Aug . fun-Aug Jul, Aug

Preewt scrutina O My %y
Vjwnthm 9trjini,1me 0 Jul 0

lit %s er!w 0 Apt, by 0

i

!
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Table F-5 (cont.)
a

S pecie s NF SwF TCF
-

4

Resnmulus aerie 0 Jun O
Rhu.s tphina 0 0 Jun
Bon 2 cirginiana 0 0 Jun
RJ w flajeilavis O My My
PrJ eekia hirta Jun, Jul Jun-Aug Jun-Sep
Fvwz acetoestla O May, Jun May, Jun

Sasacfbza albide 0 0 May
Setaria f2berif Aug sul, Aug Jul, Aug
Sisyrinhim angustifolie Jun 0 0
SoZarac earolinanae Jul Jun Jul, Aug

Solida70 o.rafewis Aug-Oct Aug-Oct Sep
S. gigantaa Jul-Oct Aug 0
S. gravinifolia Aug, Sep Jul-Sep Au g-Oc t
f. ,ft.ncea Jul, Aug Jul, Aug Jun-Sep
S. neasom!is O Aug, Sep Aug-Oct
S. rugosa Sep, Oct Sep, Oct Sep

.Mmwa latifslia Jun-Aug Jul J m-Aug
S. toatentosa Jul, Aug Jul 0
Spimnthee gracilis 0 0 Aug
S ttlaria aquaties Jun 0 0
S. longifolia 0 Jun, Jul 0
Sydnja twigaris 0 0 My
Tam.rame effitinale Apr, May Apr-Jun, Aug Apr, May
Teuoric arrafsnse Jul Jul 0

4 Thalietre polygcrne Jul 0 0
Trichostem dichoto-mm 0 0 Aug
Trifolium agmri:n Jun Jun-Aug Jun, Jul
T. cruense 0 Aug Aug
T. hybride 0 Jun-Aug Jun-Aug
T. fmtense 0 Jun-Sep Jun-Sep
T. rvrens 0 Jun, Aug hy, Jun
TricJana perfoliata o O Jun
Triolis flapa 0 Aug Aug
KvsMnisc ta1Allane 0 0 May
Valerianella lotmata O May 0
Verhisme chapsis 0 0 Jul, Aug
Verberar hast.2ta Jul, Aug 0 0
Veronist artv"ris 0 ky 0
V. Offidvalie 0 0 ky
V. serpy!!ifolia o mv 0
Viola rariti&acca May Apt, by Apr

.

I

T

1

J

t

- - a , e, . . _ , . . - . - - . - _ . , , - , _ .
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' Table F-6

Farasitic plant diseases cherved on aalt drif t transects on the Susquehanna SES site, 1981. Names, abbreviations, and locations of t ransects
- are given in Table F-l. An * denotes diseases observed for the first time in 1981.

6

Most Species Disease Transect Disease Disease
Frequencya Effecta

i Aser nigrw't T% lloetiet2 ni* tint ^ CIF 2 1

leaf spot
,

, ' A. 7:dm E. daim2 TR419, TR438, QSH, CC, SwF, TCF 3-5 1

leaf spot
,

A. rub w m:ytism andnw"* TCF 5 1*

1 tar spot

i
' A, s2<=ehanw FF:y? cettat2 miniers RF, CIF, QSH, NF 2-4 ' 1 ,

leaf spot j
$ i

i A. cankwiw hhstiams axMum* RF 4 1

; tar spot

A4meia arteefalifolia Ensighe Mckmwarter TR419. TR438, CC TCF 2-4 0
powdery mildew,

i
Atter aardifolius Coleosporiws astew QSH 2-4 1

pine needle rust

A. limdecue /$ytism sp.* TR419 1 1

tar spot

3
A. iate&ficr:,e % !cori ode an*ar:a" Qsn 2 i,

pine needle rust

A. navaa-englisu C. astew QSH 3 1

pine needle rust

A, wae-tyliaa Eryelphe cichorvaarree SwV 2 O,

powdery slidew

A. ; w.iseun E. eishameea m TR438 2 O
powdery atidew

T er ;'e:ccaredwr asterwe TR419, QSH 2-4 1A. si i
pine needle rust

i
; A. eimler Ergeiphe &chonxarter TR438 2 1
- powdery mildew
I

| Bs t u:a in t 2 5ans. ia gattigeu CC 4 2

|
nectria canker

8. ci/M 7focoercMWs berklaw NF, SwF 2-3 1

leaf spot

:%f2 wiifmis ',Newnia earji RF, NF 1-3 1-
leaf spot

C utane2 k nt-sta E%fathi2 parasit!M CC 3' ~5
chestnut blight

catal;2 bignonicideo Thyllcatiets mtalm CIF, TR419 1-2 1

leaf spot

Cernas art N Septoda corrridcTa TR438 NF, SwF, TCF 2-4 I
leaf spot

| C. f!cdh Fisive caret (* QSH, CC, SwF 2-3 1-2

i leaf spot

|

.i Emhtisen hier2?if?!LJ Frjairla nichmmm CC 2 O

| powdery mildew

EnttOne fiatulce# E. nichors'earwn TR438 3 0
powder, alldew

E. ryoew- E. Mahcreear = CIF, SwF 1 0-1
powdery atidew

frupada virginiagr 4:i d yr&M c sp. TR438. CC. Nr. TCP 2-4 1

leaf spot

i
.

i

|
6

4

2

,
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j Table F-4 (cont.)

l
i Host Spettes Disease Transe<t Disease Disesso
I Frequency * Ef fecto
.

E
1

s

1 fm.rinua amerierus Leveperie ar!dum TR416, QSH, CC 2-4 1-2

| anthracnome
!

| Wo!*ni e aut n ale tragsighe eichummaw WF, CIV % 0 l

powdery alldew |
!

17 af feu sp. 4* inia twermdif42 RF, CIF, TR419 j-3 I {
runt

a

1
s CC 2 1; b lsia 1-2tifolia Thylleetteta kaleicola

' leaf rust

-1 (ajniNAla Aliar*in l'hy!!antieta op. NV 3 L

leaf spot ,

1
Faniese lanagiMc e Ba?aula s tr:sngul,.ms' QSH 2 |

black ring i

| Turthenceforua quinpeafolia Culpedia bl&dllil CtF, TR419, TR438, QSH, TCF 2-4 1 y

Leaf epot ;

Platsnue c~ ikntalis t>cowla riat<mi . RV 3 2

an t h r act.ase r

POphy!Te gelt 2tr.e heninf a pmiq}nylli R1, CIV, TR419, QSil 2-$ 1

'
runt

9

1

; Polyymw= eirginiane Ensighe pr>tyymi TR419 2 0

: pwdery mildew
i
| ToruZiew f.Weided Antada trw % Zad Tk419, qsM 2 2

leaf spot , dieba<k,

!
Frvna virginira Conywe A ssna CC 3 1

leaf spot

k Qwrmee velutin2 Miemeph2em alni CC 1 O

| powdery slidew

f hbus altoghe,riensis Cymoconta reekiana QSH I L t

j runt
t -

11 , ||.nellaria C, pe.4(ans TR418, QSH, TCP l-2 L

rust
' l

P, omi&mt2Els C, pastiana QSH 2 i
rust

Calls serixa Ma t1=7 oom blgs ,wil TR41S 2 i
rust

Caseaf>rs altid.e A4tinopette dryks TR489 2-4 I
'

leaf spot
r

Solidya aryet-t Sneiphe el&meeaw _ CC 1-4 O |
pwdery n!! dew ,

Se ewei.: Coleosperie aatew TR419 QSH, CC 2-4 i
pine needle runt

3. mesia Frysiphe Mehamsarre QsR, CC 1-4 0-1
powdery alldew

C, omadenais r,teuer-orise' antow G1V, T'th)h,NF 2-4 L

pine needle rust

C, ek2 fe.wis frysiphe sichom.w2rM RF, TR4 38, QSH, CC, SwF, TCF 2-4 0

powdery mildew

Colo eporiwn ostortes RF 4 I |S, fieri n tin v

pine needle rust j

ta=ysi he A chorciMa w RF 1 O5. flerl+2uild f 'powdery mildew

>
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Table F-6 (cont.)

& mt species Disease Transect Disease Disease
Frequency' Ef fect a .

C. giginez CaleGarorim aat.tw 117, NF 2-4 1

pine needle rust

.'. giy m te s Er9s fphs cidam. try RF, CIF, SwF 2-4 0
pwdery mildew

3. gr'scinif:> iia Coleoppriwn de:inatu:m QSH, NF, SwF, TCV 1-4 L

pine needle rust

S. jnMnifoli2 P!2re; hasm h rj&ni RF, TR419, QSH, CC, NF, SwF TCF 2-3 1

ter spot

C. jaw.2 Colesporiin asterm TCF 3-5 1
"

pi e needle rust

C. raj -s 2 C. ap tim RF, TR419, TR438, QS11, SwF. TCF 2-4 1

pine needle rust

3. ragua l Erysi[he eiharrawarwe QSH, CC, $wW 2-3 0
powdery mildew

TNf] i:# f Mfen## f. p[yJo'!i TR438, CC, Swr 1-3 0

pwdery mildew

Yerbe*ta s.rcialf31is T. si kmu1m RF, CIF,QSn 25 0

pwdery mildew

h mmil r. nvbom xrn:n E. ':4 ~m v ;w TF433 2 0
a

pwdery alldew

Vitis arativ.alia Phj!!oetiet.1 citicola TR419 3 1

teaf spot

F. ora tiv2 ?id -- TR419 2 1

powdery mildew (unidentified)*

V. Lab r%s or Phyllotticta pitim ?a TR419 4 1

leaf spot

" Frequency and ef fect codes are given on pa;;e 213.<

.
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iable F- 7

Vegetation analysis for trees in the Council Cup Forest, 1981.

SPECIES COMtON NAME FREQUENCY RELATIVE DENSII'Y RELATI/E DOMINANCE RELATIVE IMPOPTANCE
F PEQUENCY (NO.hIA) DENSITY (B A/H A) D)MI NANCE VALUE

BE7UIA LEtrTA SWEET BIRCH 0.70 24.1 200 33.6 54223 31.2 89.0
QUERCUS VELUTINA BLACK OAK 0.40 13.8 90 15.1 23028 13.3 42.2
QUERCUS ALBA Wi!TE OAK 0.20 6.9 25 4.2 29558 17.0 28.1

i PINUS STROdUS WHITE PINE 0.25 8.6 40 6.7 18465 10.6 26.0
PINU$ VIRGINIANA VIRGIN!A PINE 0.15 5.2 50 8.4 18072 10.4 24.0
ACER RUBRUM RED MAPLE 0 . 30 10.3 50 8.4 5667 3.3 22.0
QUERCUS BOREAL!S RED OAK 0.30 10.3 45 7.6 6660 3. 9 21.7
QUERCU3 PRINUS CHEStrajT OAK 0.25 8.6 45 7.6 8973 5.2 21.3
COPZUS FLORIDA FLOWERING DOGWJCD 0.05 1.7 10 1.7 2706 1.6 5.0
POPULUS GRAND! DENTATA BIG-TOOTIED ASPEN 0.05 1.7 10 1.7 1838 1.1 4.5
T3UrA CANADEN3IS EASTERN HEMLOCK 0.05 1.7 10 1.7 1041 0.6 4.0
PYRU3 MALUS APPLE 0.05 1.7 5 0.8 1272 0. 7 3.3
CARYA GLABRA PICPAJT HICFDRY 0.05 1.7 5 0.8 1135 0. 7 3.2
SAS3AFRA3 ALBIDUM SASSAFRAS 0.05 1.7 5 0.8 664 0. 4 2.9
PRUff35 PENSYLVANICA PIN CHERRY 0.05 1.7 5 0.8 393 0.2 2.8

TCrrQL - 100.0 59 5 100.0 173685 10 0.0 30 0. 0

!

Table r-8

Vegetation analysis for saplings in the Council Cup Forest, 1981.

SPECIE 3 COM*D4 NAMC FREQUENCY RELATI/E DEN 3ITY RELAT!/E DOMINANCE REIATIVE IMPORTANCE
FREQUENCY INO./HA) DENSITY (B A/H A) DCP41NA'JCE VALUE

ACER PU8R74 PED MAPLE 0.90 17.0 485 27.6 6926 21. 4 66.0
uEfJLA LENTA 3 DEET BIRCH 0.70 13.2 410 23.3 8356 25.8 62.3
Q'JERCU3 BOREALIS 900 OAK 0.60 11.3 180 10.2 1954 12.2 33.8
QUENCU3 VELufftM BLACK OAK 0.55 10.4 140 8.0 3943 12.2 30.5

' QUERCUS PRINU3 C:tESTNUT OAK 0.40 7.5 160 9.1 2961 9.2 25.8
PI:tJ3 3rfG3J3 VitTE PINE 0.45 8.5 105 6.0 1382 4.3 18.7
BETULA POPULIFOLIA '2tAY BIRai 0. 20 3. 8 55 3.1 1700 5.3 12.2
CARYA TG1ENTU3A MOCKERrJT HICKORY 0.25 4.7 35 2.0 601 1.9 8.6
CARYA SLAJRA PIC'FJT !!!CKDRY 0.20 3.8 25 1.4 742 2.3 7.5
CORNU 3 FLOP!DA FLO4CRIN3 tVJOiO'E 0.20 3.8 40 2. 3 452 1. 4 7..
FRAXITJ3 AMERICANA Wit!TE ASH 0 . 20 3.8 20 1.1 27 0.1 5. 0
QUERCUG ALBA Wil!TE OAK 0.15 2.8 20 1.1 82 0.3 4.2
7303A CANADE'4313 EA7TER*4 C4 LOCK 0.05 0.9 30 1.7 424 1.3 4.0
MtTtJ3 SCf0T!!M BLACK C:{CRRY 0.10 1.9 15 0.9 137 0. 4 3.2
APELANOi!ER APSOREA SHAD-8 JSil 0,10 1.9 15 0.9 134 0. 4 3.2
SA33AFRA3 ALBIDU 4 3A33AFPAS 0.10 1.9 10 0.6 51 0.2 2.6
PRUr3J3 PENSYLVANICA PIN CHERRY 0.05 0.9 5 0.3 251 0.8 2.0
POPUIDS GRANDIDD4TATA BIG-TOOTHED ASPD4 0.05 0.9 5 0.3 192 0.6 1.8
CQSTA.Jin DENTATA A4:RICAN CitESTNUT 0.05 0.9 5 0.3 16 0.0 1.3

i MTAL - 100.0 1760 10 0.0 32332 100.0 300. 0

I
,

}

}

#

|
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Table F-9

Vegetation analysis for tree seedlings in the Council Cup Forest, 1981.

SPECIES COMO4 NAME PREQUENCY RELATIVE DENSITY RELAflVE DOMINANCE RELAf!/E IMPORTANCE
FREQU ENCY (NO ./MM DENSITY (% CO/ER) DOMINANCE VALUE ;

ACER HudRJ:4 RED MAPLE 0.53 32.8 13000 44.4 1.43 22.9 100.2 I

PRUWS SEROf!NA BLACK CHERRY 0.28 16.4 6250 21.4 1.58 25.3 63.1 0

QUERCUS /CLUTINA BLACK OAK 0.15 9.0 1500 5.1 0.69 10.8 24.9 |
QUERCUS JOREALIS RED OAK 0.13 10.4 1250 4.3 0.33 6.0 20.7 ;

QUERCUS PRIWS CHESTNUT OAK 0.10 6.0 2000 6.8 0.33 5.2 18.0
SAS5A/ RAS ALaIDUM SASSAFRAS 0.13 7.5 1000 3.4 0.40 6.4 17.3
FRAXIWS AVIRICANA 4HITE ASH 0.05 3.0 750 2.6 0.30 4.8 10.4
AMELANCHIER ARd0REA SHAD-BUSH 0.03 1.5 1250 4.3 0.23 3.6 9.4
CASTANEA DENTATA AMERICAN CHESTWF 0.03 1.5 250 0. 9 0.30 4.8 7.2
QUEROJS ALBA dHITE OAK 0.03 1.5 250 0.9 0.15 2.4 4.8
POPULUS TRENLOIDES QUAKINO ASPEN 0.03 1.5 250 0.9 0.15 2.4 4.8
CARYA SLA3RA PISNUT HICORY 0.03 1.5 250 0.9 0.13 2.0 4.4
BETULA LENTA SWEET BIRCH 0.03 1.5 500 1.7 0.05 0.8 4.0
PRUWS AVIUM S4EEP CilERRY 0.03 1.5 250 0. 9 0.05 0.8 3. 2
CRATAEGJS SP. H Adril)R4 E 0.03 1.5 250 0.9 0.03 0.4 2.7
PIWS STR0 DOS 4HITE PINE 0.03 1.5 2 50 0.9 0.03 0.4 2.7
CARYA FOMENTOSA MOCKERNUT HICORY 0.03 1.5 0 0.0 0.05 0.8 2.3

100.0 29250 100.0 6 .23 100.0 300.0FOTAL -

Table F-10

Vegetation analysis for shrubs, herbs, and ground cover in the Council Cup Forest, 1981.

SPECIES CD:4%N NAME FREQUENCY RELATIVE DOMIN ANCE RELATIVE IMPORTANCE
FREQUENCY (% COVERJ DOMINANCE VALUE

SHR UBS

VACCINIUM VACILIANS LOW-BUSH BLUEBERRY 0.45 37.5 6.38 39.3 76.8
KALMI A LATIFCLIA POUNTAIN LAUREL 0.20 16.7 4.23 26.0 42.7
RIODODENDON NUDIFLORUM PI NXTE R-FLOWER 0.13 10.4 1.90 11.7 22.1
RHUS RADICANS POISON IVY 0.15 12.5 1.15 7.1 19.6
VACCINIUM STAMINEUM DEEF 3ERRY 0.10 8.3 1.28 7.9 16.2
PARTHENOCISSUS QUIfQUEFOLIA VIRJINIA CREEPER 0.08 6.3 0.18 1.1 7.3
RUBUS ALLEGHENIENSIS BLACKBERRY 0.05 4.2 0.33 2.9 6.2
VIBURNUM ACERIFOLIUM MAPLE-LEAF VIBURWM 0.03 2.1 0.40 2.5 4.5
KALMIA ANGUSTIFOLIA SHEEP LAUREL 0.03 2.1 0.40 2.5 4.5

HERBS

LYCOPODIUM FLABELLIFOR?E GROUND PINE 0.30 20.7 4.13 29.4 50.0
ARALIA NUDICAULIS WII.D SARSAFARILLA 0.23 15.5 3.00 21.4 36.9
PAINmDif4 CAN ADEN SE WIID LILY 4F-THE-VALLEY 0.13 8.6 2.13 15.1 23.7
DENtGTAEDTIA PbNCTILOBULA HAY-SCENTED FERN 0.10 6.9 2.30 16.4 23.3
LYSIMACHI A QUADRIFOLI A MlORLED LOOSESTRIFE 0.13 8.6 0.43 3.0 11.6
VERONICA OFFICINALIS COM mN SPEEDWELL 0.10 6.9 0.45 3. 2 10.1
POLYGALA PAUCIFOLIA FRINGED POLYGALA 0.08 5.2 0.35 2. 5 7.7
DESOIAMPSIA FLEXUOSA HAIRGRASS 0.05 3.4 0.55 3.9 7. 4

CAREX SWANNII SED 2 0.05 3.4 0.08 0.5 4.0
CHIMAPHILIA MACULATA SPOTIED WINTERGREEN 0.05 3. 4 0.05 0.4 3.8
MELAMPYRUM LINEARE (DW-dH EAT 0.03 1. 7 0.13 0.9 2.6
MITCHELIA REPENS PARTRID2-BERRY 0.03 1.7 0.13 0.9 2.6
GALIUM CIRCAEZANS BEDSTRAW 0.03 1.7 0.05 0.4 2.1
ASTER DIVARICATUS MIITE WOOD ASTER 0.03 1. 7 0.05 0.4 2.1
CA R EX S P. SED 2 0.03 1.7 0.05 0.4 2.1
MEDEOLA VIRGINIANA INDIAN CUCUMBER 0.03 1.7 0.05 0.4 2.1
PRENAffrHES ALBA TALL WlITE LETIUCE 0.03 1. 7 0.05 0.4 2.1
PYROLA ELLIPTICA SHINLEAP 0.03 1.7 0.05 0.4 2.1
GAULniERIA PRXUMBENS WINTERGREEN 0.03 1.7 0.03 0.2 1.9
VIOLA PAPILIONACEA COMON BLUE VIOLET 0.03 1.7 0.03 0.2 1. 9

GROUND COVER

LITTE R - 1.00 65.6 98.23 98.5 164.0
WSS - 0 . 30 19.7 0.65 0.7 20.3
ROCK - 0.23 14.8 0.89 0. 9 15.6
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ble F-il

mturtnen of trees (numtw r o f stems) in the Council Cup Forest, 1977-81.

NU' DER OF STEMS

PCCICS CO M'ON NA ME 1977 1978 1979 1980 1991 F TREND

k:TJ LA L EN T A S NE ET B I RCH 45 41 40 45 40 0.66
QERCUS VELUTINA DLACK OAK 11 21 19 17 18 2.77*
UER RUBRUM RED MAPLE 8 7 8 7 10 1.51
)MUS VIRGINIAN A VIRGINIA PINE 8 11 10 9 10 1.50
UERCUS BOPEALIS RED OAK 9 6 5 5 9 0.73
UERCUS PRINUS CEESTNUT OAK 13 13 13 13 9 0.84
|INUS STFOBUS Cf!TE PINE 10 10 9 9 8 1.14
bE HCUS Ala A WHITE OAK 3 5 5 5 5 2.11
b R:JU3 FLO RIDA FLOWERING DOGWOOD 3 2 3 3 2 1.00
DUGA CANADENSIS EASTERN HEMLOCK 1 1 1 1 2 1.00
f)PULUS CR ANDID ENT ATA DIG-TOOTHED ASPEN 3 3 2 3 2 C. 7 7
PUNUS PENSYLVAN ICA PIN Clf E R RY 0 0 0 1 1 1.00
KRYA CLA3RA PIGNUT HICFOPY 1 1 1 1 1 0.00

' 1 1 1 1 0.00YRUS "ALUS APPLE
NSSAFPAS ALDICUM S A S SA F PA S 1 1 1 1 0.00
trVLA POPULIFOLIA GBAY DIRCH c 1 1 1 0 1.00

* -3 ! CN I F I CANT AT P< = 0.0 5
* *-SI T4 !F I CA:JT AT P< = 0. 01

gble F-12
l
k >mpari son of saplings ;n w-te r o f stems) in the Council Cup Forest, 1977-81.
l
|

NUMB ER OF STEMS

' EC I ES CO ME N N A PE 1977 1978 1979 1980 1981 F TREND

[ER P U D RU '8 RED MAPLE 133 114 98 100 97 2.50*
LTULA L FNTA SWE ET HI RCH 131 131 118 104 82 3. 36 * -

DEFCUS BJFFALIS RED OA K 57 38 47 33 36 2.56* -

UERCUS PRINUS CHESTNUT OAK 55 45 47 37 32 3.27* -

LEFCUS VELUTINA BLACK OAK 36 38 35 25 28 0.93
INUS STFOBdS WHITE PINE 24 22 22 24 21 0 .58
FTULA POPULIFOLIA CRAY DIPCH 27 16 16 18 11 3.84** -

DRNUS F LO RI DA FLWERING DOCh00D 10 10 9 8 8 0. 78
LRYA TOMEN TOS A MOCKE FNUT HICM)RY 0 12 6 6 7 5. 76 * *
BJGA CAN ADE:NSIS EASTERN HEMLOCK 4 4 4 6 6 1.00
hRfA CLADHA PIGNUT HICKORY 15 6 7 6 5 4.16 * * *

FA XI NU S A MER I CAN A WHITE AFH 3 0 0 3 4 2 . 96*
LTRCUS ALB A WHITE OAK 20 11 15 16 4 1. 96
MEL ANCHI ER ARBOREA SHAD-BUSH 3 4 3 3 3 1.00
PJNUS SFROTI44 BLACK CHE RRY 9 7 2 4 3 2.16
NSSAFRAS ALBIDUM S AS SA F RAS 6 4 6 6 2 1.22
DPULUS CRANDIDENTATA DIG-TOL*THED ASPEN O 1 1 1 1 1.00
AST ANEA D ENTATA AME RICAN CHESTNUT 2 4 3 2 1 0.82
kU NU S P EN S YLVAN ICA PIN CHERRY 3 2 2 1 1 1.00
INUS VIRCINI AN A VIRGINIA TINE 3 0 1 0 0 1.64

* -S I GNI F ICAN T A T P(= 0.0 5
* *-S I GN I F ICAN T AT P <= 0.01
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Te le F-13

Comparison of t ree seedlings (number of stens) in the council Cup Forest, 1978-81.

NUVEEP CF STEPS

SFECIES COMFCN NAME 1978 1979 1980 1981 F TFENC

AC L ik F UD i/U F FE C P.A F LE 37 50 52 52 1.46
F FU*iU S TEF0 TINA BL ACK CHE FPY 24 25 32 25 C.42
CUEFCUS F1INUS CH E6T!.UT CAF 6 5 9 8 C.76
(UE FCUS VELUTINA LIACF CAF 8 7 1 0 3.40*
AMEL ATCHI EF. APECEC A S HAD -EU SI: C 0 6 5 1.00
CLEFCUS DCFTALIS FED CAF 6 4 7 5 0.43
SASSAFEAS ALBIDLM SASSAfFAS 4 2 4 4 C.49
FFAXINUS APEFICANA hil!TE Afil 2 2 2 3 1.00
EETLLA LCh1A SHEET BIFCII 5 6 5 2 1.90
FFUNOS AVILP SHEET CHEFFY C 0 C 1 1.C0
POPLLUS TFEFULLICES CLAFIhG ATPEN 3 9 1 1 1.53
CLEICUS ALPA Wi!!TE CAR 0 1 2 1 1.CC
CASTANFA DIN 1ATI AMERICAN Cl?EST'.UT 3 3 3 1 1.96
CFA1AECUS SP. H AWT1:GFN E 1 0 C 1 1.00
CAFYA GLAUFA FIGNUT li!CECFY l 1 1 1 C.CC
FItt'S STFCBLS kHITE FINE 1 0 1 1 1.00
Pit:US VIIG!!ilANA V!FCINIA rihE C C 1 0 1.00
CAFYA TCPENTCSA MCCFEFNUT ftICF0FY 0 1 1 0 1.0C

__

* -SIGNIFICANT AT F<*C.C!
* *-SILN I F I CAh1 AT INa0.01

Table F-14

Compa r t sen o f shrubs, herbs, a id groun.1 cove r (i caver) In the Council Cu? Ecrest, 1977-91.

6 CG EF

H ICIIS RMth F#I 1977 1978 1979 1%C 1981 F 1FitL

SIG la S

\ARINItN \ACIllMS [a-Ptsh BitIEEFFY 8.15 10.26 9.93 9.63 6. 36 4.66**
KA!PI A LAltf CIIA K'tM AIN LAFIl 3.33 4.28 3.30 4.93 4.23 1.97
Fmit f hE M7: htrlitCFtM FIhY!T P-FlatB 1.33 2.00 2.40 2.65 1.90 1.95
\ACCINit h TTN*Ihit P EltirtFFY 0.00 0.00 0.00 0.00 1.2d 1.77
IME FATIC/W ICIEEE IVY 0.38 1.08 1.10 1.20 1.15 4. 46* * +
PL1G AL114th1FASIS BIAO$1 FRY 0.13 C.45 0.25 0.56 0.33 1.63
IG1hFMCISSUS Ct. !!CL Ef0ll A SIFCIN!A OYEEER C.C3 0.18 0.1C C.15 C.lb 1. 54

H E lliS

IRTitt'!LN FI APElllFCFFE CR U D FINE 4.58 6.75 6.08 6.36 4.13 3.56*
AF/11 A Nt t!CKLI! h1ID SAFSAFAFIIJA 2.00 3. 9t 3.65 2.4C 3.00 1.85
Ethm AIPl! A Ftk'T!LH LIA HAY-tu!Stf FUN 1.28 2.48 3.18 2.15 2.30 1.74
M \I m fit *.N c \NM7 NSE hitI LILY-CF-ThE-\AILL Y 0.25 0.50 1.05 1.43 2.13 3.43* +

\tMt.1 0 CIFICINAllS ONMih E FI fm i t C.00 0.00 0.05 C.15 C.45 2.97* +

LYSINGIA ClACFIFMIA MOFLID ta'EtETRIFE 0.06 0.53 0.33 0.38 0.43 2.45
IUIYGALA FALCIFCLIA ITIM;fD ICLW.ALA C.18 0.55 0.43 0.35 0.35 0.71

CFCthe attR

L1111E - 97.60 9 7.35 97.75 97.46 98.23 0.82
th) - 0.68 1.18 1.18 1.38 0.88 2.64*
Pt0S - 0.55 0.63 0.53 0.58 C .6 5 1.30

* -S IGh1 F 10h'l AT f (* 0. 0 5
***StGh1FIO h*! AT Pt=0.01

|
|

l

!
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Table F-15

| Vegetation analysis for trees in the TR419 Forest, 1981.

SPECIES COM EN NAME FREQUENCY RELATIVE DENSITY RELATIVE DOMINANCE RELATIVE IMPORTANCE
FREQUENCY (NO. AI A) DENSITY (B A/ItA) DOMINAtCE VALUE

QUERCUS VELUTINA BLACK OAK 0 .54 17.1 108 19.8 68651 32.3 69.3
PINUS UIRGINIANA VIRGINIA PINE 0.33 10.5 92 16.8 43337 20.4 47.7
CORNUS PLORIDA FLOWERING DOGWOCD 0. 54 17.1 96 17.6 11385 5.4 40.0
PINUS S?ROBUS WHITE PINE 0.21 6.6 50 9.2 15256 7.2 22.9
Pl4JNUS SEROTINA BLACK CHE3tRY 0.25 7.9 42 7.6 14595 6.9 22.4
QUERCUS PRINUS CHESTMJT OAK 0.29 9.2 38 6.9 11257 5.3 21.4
ACER RUBRUM RED MAPLE 0.21 6.6 33 6.1 12252 5.8 18.5
CARYA TOtENTOSA MOCKERNUT HICKORY 0.17 5.3 21 3.8 4539 2.1 11.2
2RAXIMJS AMERICANA wtITE AS I 0.17 5.3 17 3.1 5956 2.8 11.1
QUERCUS ALBA MlITE 04) 0.08 2.6 8 1.5 9687 4.6 8.7
PRUNUS AVIUM SWEET OiEIRY 0.08 2.6 8 1.5 4297 2.0 6.2
TSUGA CANADENSIS EASTERN ILMLOCK 0.04 1.3 8 1.5 3943 1.9 4.7
LIRIODENDION TULIPIFERA TULIP 4RE E 0.04 1.3 4 0.8 2752 1.3 3.4
QUEECUS BOREALIS RED OAK 0.04 1.3 4 0.8 2212 1.0 3.1
SASSAFRAS ALBIDUM SA SSAFRAS 0.04 1.3 4 0.8 736 0.3 2.4
BE71JLA POPULIFOLI A GRAY BIRO1 0.04 1.3 4 0.8 7 36 0.3 2.4
PYRUS MALUS APPLE 0.04 1.3 4 0.8 5 53 0.3 2.3
CARYA GLABRA PIGNUT HICNDRY 0.04 1.3 4 0.8 327 0.2 2.2

TorAL - 100.0 546 10 0.0 212466 10 0. 0 300.0

Table F-16

Vegetation analysis for saplings in the TR419 Forest, 1981.

SPECIES (DMON NAME F REQUENCY RELATIVE DENSITY RELATIVE DOMINANCE RELATIVE IMPORTANCE
FREQUENCY (NO /HA) DENSITY (BAA1A) DOMINANCE VAIJJE

CORNUS FLORIDA FLOWERING DOCWOCD 0.83 26.3 5 50 47.5 15012 56.0 129.8
QUEICUS VELUTINA 8 LACK OAK 0.38 11.8 213 18.3 3593 13.4 43.6
ACER RUURU'1 RED MAPLE 0.54 17.1 104 9.0 2009 7.5 33.6
CARYA TUMENTOSA .WCKERNUT HICKORY 0.38 11.8 104 9.0 2929 10.9 31.8
CRATAEGUS SP. HAWTHORNE 0.21 6.6 33 2.9 327 1.2 10.7
CARYA GLABRA PIGJUT HICKORY 0.13 3.9 33 2.9 992 3.7 10.5
BE1'JLA POPULIFOLI A GRAY BIRGI 0.17 5. 3 29 2.5 625 2.3 10.1
PRJNUS SEPOflNA BIACK CHFRRY 0.13 3.9 21 1.8 481 1.8 7.5
QUERCU3 DOREALIS RED OAK 0.13 3.9 13 1.1 108 0.4 5.4
QUERCUS PRINUS CHESTNUT OAK 0.08 2.6 17 1.4 88 0.3 4.4
AMELANCHIER ABSOREA SHAD-BUSH 0.04 1.3 13 1.1 252 0.9 3.3
SAS SFRAS ALBIDUM SASSAFRAS 0.04 1.3 17 1.4 49 0.2 2.9
PIMJS VIRGINIANA VIRGINIA PINE 0.04 1.3 4 0.4 209 0.8 2.5
PINUS STROBUS WHITE PINE 0.04 1.3 4 0.4 82 0.3 2.0
FAGUS GRANDIFOLIA AMERICAN BEEDI 0.04 1.3 4 0.4 29 0.1 1.8

M AL - 100.0 1158 100.0 26786 100.0 300.0

. - . _
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Table F-17

Vegetation analysis for tree seedlings in the TR419 Forest, 1981.

SPECIES COMPON NAPE FREQUENCY RELATIVE DENSITY RELATIVE DOMINANCE RELATIVE IMPOfff ANCE
FIEQUENCY (NO./ILA) DENSITY (4 COVER) DOMINANCE VALUE-

CORNUS FIDRIDA FLOWERING DOGWOCD 0.48 17.0 13542 19.1 4.19 27.2 63.3
FRAXINUS AE RICANA WitTE ASH 0.48 17.0 18542 26.2 2.15 13.9 57.1
PRONU3 SEIOTINA BLACK CHERRY 0.44 15.6 11875 16.8 1.23 8.C 40.3
ACER RUBRUM RED MAPLE 0. 40 14.1 8542 12.1 1.58 10.3 36.4
SA33AfRAS AIRIDUM SASSAFRAS 0 . 40 14.1 9375 13.2 1.19 7. 7 35.0
QUERCUS VELUTINA BLACK OAK 0.19 6.7 1875 2.6 0.98 6.4 15.7
QUEMQJ3 PRI.4JS CHEST.4UT OAK 0.06 2.2 1250 1. 8 1.52 9. 9 13.9
SETULA LE.VTA SdEET BIICH 0.02 0.7 1042 1. 5 1.46 9. 5 11.7
P14Jt4J3 AVIUM SWEET CIERRY 0.13 4.4 1875 2.6 0.17 1.1 8.2
CRATAEGJ3 SP. HAiCIORNE 0.04 1.5 833 1. 2 0.46 3.0 5.6
N?Uta33 GRANDIDENTATA DIG-TOOTtED ASPEN 0.06 2.2 417 0. 6 0.15 0.9 3.8
CELTIS OCCIDEMTAu!S H AC101ER RY 0.02 0.7 833 1. 2 0.17 1.1 3.0
AMELANCHIER AGOREA SHAD-BUSH 0.04 1.5 208 0. 3 0.04 0. 3 2.0
PYRUS MLUS AP PLE 0.02 0.7 200 0.3 0.08 0.5 1.6

,

QUERCUS BOREALIS PED OAK 0.02 0.7 208 0. 3 0.04 0.3 1.3
CARYA G.AdRA P!CNUT HICORY 0.02 0.7 200 0.3 0.02 0.1 1.1

TOTQL 16 0.0 70833 100.0 15.42 10 0.0 300.0

i

4

1

.. _ . . __ - . _ . _. .__ .__ _ _ _ _ _
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Table F-18
4

Vegetation analysis for shrubs, herbs, and ground cover in the TR419 Forest, 1981.

S PECIF4 COM EN NAME FREQUENCY RELATIV E DOMINANCE RELATIVE IPPORTANCE
FREQUENCY (% COVER) DOMINANG VALUE

I

I SHRUBS

|
RUBUS ALLEGtEN!ENSIS BLACKBERRY 0.31 20.0 5.60 34.0 54.0;

PAFTHENOCISSUS QUlt4UEFOLIA VlfGINIA CREEPER 0. 40 25.3 2.67 16.2 41.5
LIhDERA BE243OIN SPICEBUSH 0.15 9.3 3.04 18.4 27.8
VACCINIUM VACILIANS IDW-BUSH BLUEBERRY 0.21 13.3 1.56 9.5 22.8
VITIS AESTIVALIS SJME R GRAPE 0.25 16.0 0.48 2.9 18.9,

VQCCINIUM STAMIN W M DEERBERRY 0.04 2.7 1.77 10.7 13.4'

RHUS RADICANS IO1SOM IVY 0 .10 6.7 0.75 4.5 11.2
WBURNUM ACERIP 4IUM MAPLE-LEAF VIBLRNUM 0.06 4.0 0.50 3.0 7.0
RUBUS OCCII"NTALIS BLACK RASBER RY 0.04 2.7 0.13 0.8 3.4

#

HERBS

DE24tETAEDTIA PUNCTILOBULA .1AY-GCENTED FERN 0.10 4.6 3.38 23.2 32.8
CAREX SWANN!I SEDGE 0.27 12.0 1.35 11.3 23.3
EUPATORIUM RUGOSUM WHITE SNAKEROOT 0.06 2.8 1.02 8.5 11.3
SOLIDACD CAESIA BWE-STEMMED GOLDENROD 0.15 6.5 0.35 3.0 9.4
VIOLA PAP!L10NA GA COM.50N BLUE VIOLET 0.08 3. 7 0.54 4.5 8.2
GEUM CANADENSE AVENS 0.08 3.7 0.46 3.8 7.5
CAREX SP. SEDGE 0.10 4.6 0.25 2.1 6.7
FDLYOONUM VIRGIN! ANUM VIRGINIA KNOTWEED 0.08 3. 7 0.31 2.6 6.3
POLYSTICHUM ACIOSTIGOIDES OiRISTMAS FERN 0.04 1.9 0.42 3.5 5.3
PANICUM SPP. PAN IC-SR ASS 0.08 3.7 0.19 1.6 5.3
DESMODIUM NUDIFLOlUM TICK-TREFOIL 0.08 3.7 0.13 1.0 4.7
CQREX PE245YLVANICA S EDGE 0.04 1.9 0.33 2.8 4.6
ALLIARI A OFFICINALIS GARLIC MUSTARD 0.32 0.9 0.44 3.7 4.6
SOLIDACD RUGOSA ROUGH GOIDENROD 0. 06 2.8 0.21 1.7 4.5
UVULARI A SESSILIFOLIA SESSILE-LEAVED BELDdORT 0.06 2.8 0.21 1.7 4.5
QSTER DIVARICAIUS MIITE WOOD ASITR 0.06 2.8 0.19 1.6 4.3
CIHCAEA QUADRISUIDATA ENCHANTER NIGHTSHADE 0.06 2.8 0.17 1.4 4.2
UVULARI A PERFOLIATA PERFOLIATE BELI) ORT 0.06 2.8 0.17 1.4 4.2
POLY (DNUM PERSICARI A SMARTWE ED 0.04 1.9 0.23 1.9 3.8
DANTHONIA SPICATA P0/ER TY OA1 GRASS 0.06 2.8 0.10 0.9 3.6
DRYOPTERIS SP!:UIDSA SPINUIDSE WO(D FERN 0.04 1.9 0.17 1.4 3.2
CUNILA ORIGANJfDE3 DITTANY 0.04 1.9 0.13 1.0 2.9
ASPLENIUM PLATYNEURON EBCNY SPLEENWRT 0.04 1.9 0.10 0.9 2.7
CAREX LAXIFLORA S EDGE 0.04 1.9 0.10 0.9 2.7
VERONICA SERPYLL!f 0LI A SP EEDWELL 0.04 1.9 0.08 0.7 2.5
MAI ANTHEM' M CANADENSE WI LD LILY-OF-THE-VALIEY 0.04 1.9 0.08 0.7 2.5
LYSIMACHIA QJADRIFOLIA WHORLED LOOSESTRIFE 0.02 0.9 0.17 1.4 2.3
CHIMAPHILIA fMCULATA SPOI*TED WITTERGREEN 0.04 1.9 0.04 C.3 2.2
GALIUM APARINE CLEAVERS 3.02 0.9 0.08 0.7 1.6
RU**IX ACE!OSELIA SHEEP SORRE2, 0.02 0.9 0.06 0.5 1.4
FRAGARI A VIRGINI ANA WILD STRAWBERRY 0.02 0.9 0.06 0.5 1.4
POLYCDNUM SCNOENS FALSE BUCKWHEAT 0.02 0.9 0.06 0.5 1.4
IMPATIENS BIFIDRA JEWELWE ED 0.02 0.9 0.06 0.5 1.4
A1HYRIUM FILIX-f EMIM LADY FERN 0.02 0.9 0.04 0. 3 1.3
OKALIS STRICTA YELIDW COD SORREL 0.02 0.9 0.04 0.3 1.3
GRASS (U NID ETTIFIED) - 0.02 0.9 0.04 0. 3 1.3
POTENTILIA SIWLEX CINQUEFOIL 0.02 0.9 0.04 0.3 1.3
ARISAEMA TRIPHYLIUM JACK-IN-THE-PULPIT 0.02 0.9 0.04 0. 3 1.3
JUNCUS TENUIS PATH RUSH 0.02 0.9 0.04 0.3 1.3
LYCOPODIUM FLA3ELLIFORME GROUND PINE 0.02 0.9 0.02 0.2 1.1
SMILACINA RACE *OSA F ALSE SOIDMAN*$ SEAL 0.02 0.9 0.02 0.2 1.1
CONVOLVU wS S& !U*t HEDGE BINDWEED 0.02 0.9 0.02 0.2 1.1
GtLIUM CIRCAEZ ANS B EDSTR AW 0.02 0.9 0.02 0.2 1.1

GROUND COVER

LITTER - 1.00 56.5 94.38 95.5 152.0
0.35 20.0 2.13 2.2 22.2EDSS -

loCct - 0.25 14.1 0.93 0.8 15.0
0.17 9.4 1.43 1.5 10.9SARE SOIL -

!

. -
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Table F-19

Comparison of trees (numiser of stems) in the TR419 T'oresh 1977-81.

4

NUMBER OF STEMS

S P ECI ES COMMON NAME 1977 1978 1979 19J0 1981 F TREND

QUERCUS VELUTINA DLACK OAK 27 11 29 27 26 2.48*
CORNUS FLORIDA FLOWERING DOGWOOO 18 23 19 20 23 1.15
PINUS VIRGIN!ANA VIRGINIA f!NE 28 25 24 22 22 2.10
PINUS STRODUS Wit!TE PINE 13 15 13 11 12 0.91
PPUNUS SEROFINA BLACK CHERRY 8 9 8 9 10 0.56
QUERCUS PRINUS CifESTNUT OAK 10 9 8 11 9 0.45
ACER RUBRUM ' RED MAPLE 12 12 11 9 8 2.17
CARYA TOMENTOSA MOCKERNUT If!CEORY 6 6 6 5 5 0.68
FRAXINUS AMERICAN A WHITE ASH 3 4 4 4 4 1.00
PRUNUS AVIUM SWEET CHERRY 2 2 2 2 2 0.00
TSUGA CAN ADENSIS EASTERN HEMLOCK 2 2 2 2 2 0.00
QUERCUS ALBA WHITE OAK 2 2 2 2 2 0.00
QUERCUS BOREALIS RED OAK 0 0 0 0 1 1.00

. ;;lRIODENLROM TULIP!FtbA T ULIP-TPE E 1 1 1

. 2 1 1.23PYRUS MALUS A P PLE 3 2 2
1 1 0.00

CARYA GLABRA P!GNUT HICKORY 1 1 1 1 1 0.00
5 SASSAFRAS ALDIDUM S AS SA F PAS 1 1 1 1 1 0.00

DETJLA POPULIFOLIA GRAY DIRCH 2 2 2 3 1 1.23
CRATAEGU3 SP. II AWTIORN E O 1 0 1 0 1.00

* -SIGNI FICANT AT P(=0.05
* *-SIGNI FICANT AT P(* 0.01

l

4

4

Tablo F-20
4

Comparison af saplings (number of stems) in the TR419 Forest, 1977-81.

'
NUM3 ER OF STEMS

SPECIES COMMON NAME 1977 1978 1979 1980 1981 F TREND

CORNUS FLORIDA F LOWE RING DOGWOOD 136 128 1 37 127 1 32 0.06
QUEPCUS VELUTINA DLACK OAK $0 47 48 42 51 0.67'

CARYA TOMENTOSA ftOCKERNUT HICKORY 19 20 22 23 25 1.29
ACER RUB RU M RED MAPLE 16 25 25 18 25 1. 91
CARYA CLABRA P!GNUT HICKORY 9 9 9 7 8 0.94
CRATAEOl'1 SP . HAWTHORNE 6 10 8 8 8 1.49,

BETULA POPULIFOLIA GRAY BIRCH 11 16 9 9 7 0.45
PRUNUS SEROTINA BLACK CHERRY 8 5 3 8 5 1.60

! QUERCUS P'<!NUS CHESTNUT OAK 6 5 8 6 4 1.39.

! SASSAFRAS ALDIDUM SAS SA F RAS 1 0 5 4 4 1.29
' A MEL ANCH I ER ARBOREA S H AD-BU S!! 4 5 4 4 3 0.48
I QUERCUS DOREALIS RED OAK 2 2 4 3 3 1.34
[ PINUS STPODUS WHITE P!NE 1 2 2 1 1 1.00

PINUS VIRCINIANA VIRGINI A PINE 7 4 3 1 1 !. 46'

FAGUS 01ANDIFOLIA AMERICAN DEEClf 2 2 1 1 1 0.74
UINUS AMERICAN4 A ME RICAN ELM 0 0 0 1 0 1.00
FRAXIN'J3 AMERICANA WHITE ASH 1 5 3 2 0 2.00
QUERCUS ALDA WHITE OAK 5 5 2 4 0 1.69

* -SIGNI FICANT AT P< =0.0 5
* *-S IGNI F ICAN T AT P<= 0.01,

|

t
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i Tabic F-21
I
Corrparison of tree seedlings (numbe r o f stems) in the TR419 Forest, 1978-81.

I
I NUM.iER or S rems

|3PEC!E1 Cun"ni N A'4E 1978 1979 1980 1981 F TPEND

FPA(I4us AVERICAr4A WitI TE ASH 157 122 1 36 89 0.99
, CJR4U3 FLORIDA FLOWE RINC 00CWOD 79 60 103 6! 2.06
| 'RUNU 4 SEHJflM EL ACK C:lE r.RY 66 73 57 57 0.86
; SAS9AFPAS ALSIDUM 3A33AFPAS 29 43 40 45 5.30** +

!ACER ROHRUM RED MAPLE 45 48 32 41 0.86
i OUERCU3 VELUTINA BLACK OAK 6 6 8 9 0.94

PNUNUS AVIUM SWEET CHERRY 15 35 25 9 0.48
i OUERCUS PRINUS CHESTNUT OAK 4 3 4 6 1.48 ,

. BEfULA LENTA S WE ET B I PCif 11 11 7 5 1.00
1 N'LTIS OCCIDENTALI3 HACNBERRY 0 2 0 4 1.00
-L.tATAEGUS SP. H AWTHO RN E 2 1 2 4 0.56
l POPUI.US GRAN0! DENTATA DIC* TOOTHED ASPEN 0 O 2 2.09'

) QUERCUS BOPEALIS RED OAK 0 0 1 1 0.66
d PYRUS MALU3 APPLC 0 1 1 1 1.03

'
'CARYA'GLA9PA P!G'4UT HICKORY 0 0 1 1 .1.03
I AMELANCHI ER ARl3kEA SH AO-GUSH 6 2 1 1 2.41

POPULUG TRE4JLOIDES QUATING ASPEN O 2 0 0 1.00
PINJ3 VIRGINIANA V!RCINIA PINE 1 1 0 0 1.00
BER!f.A POPULIFOLIA GR A Y H I RCH 4 2 1 0 1.12

: CARYA TOME 1f03A MUCRERNJT d!CKORY 1 1 1 0 1.00

* -S IGNIF ICAN T AT P(=0.0 5
* *-1 tG'4 I F IC%NT AT P < =0.01a

Table F-22-t

Compa rison of shrubs, herbs, and ground cover (1 cover) in the TR419 Fo re s t , 1978-81.

1 COVER

3PECIES C014]N NAME 1978 1979 1930 1941 F TREND

4 SHRUB 3

# RJ303 ALLEGHENIEN3IS B t.AC HilE R R Y 1.06 4.13 5.63 5.60 1.70
LINDERA B EN10!N SPICE 8USH 1.17 2.65 3.19 3.04 2.16
PARTHt:NOCESSU3 QUIOUEFOLI A VIRGli4 f A CREEPER 2.27 2.65 2.10 2.67 1.34
VACCIN rJ'4 G TAMINEUM DEERGERRY 1.90 1.96 2.19 1.77 0.98
VACCINIUM VACILLA13 LOW-BUSH BLUEB ERRY 2.83 2.31 2.06 1.56 0.05
RHU3 RADICAN3 POISON IVY 0.94 1.42 0.92 0.75 0.58s

V!BURNUM ACERIFOLIUM '4APLE* LEAF V!BURNUM 0.58 0.71 0.75 0.50 1.11
VITIS AE3ft/ALIS SUMMER GRAPE 0. 71 0.96 0.40 0.43 2.02
RJ8US OCCIDENTALIS BLACK RAS 3ERRY 0.00 0.17 0.21' O.13 1.79

HERaS

DENNSTAEDTIA PUNCTILodf1LA HAY-30ENTED FERN 3.60 3.67 5.27 3.38 1.92
CAREX S4AN N!! SEDGE 0.92 1.71 1.79 1.35 2.54
EU P ATOR IUM RUGOSUM 4HITE SN AMEROOf 0.44 1.06 1.40 1.02 0.79:

' VIOLA PAP!LIONACEA CO*4 0N DLUE v!OLET 0.02 0.27 0.44 0.54 1.75
2 3EU4 CAN ADENSE AVENS 0.44 0.60 0.42 0.45 1.33

SOLIDAGO CAE31A BI,UE-STEHED GOLDENROD 0.33 0.35 0.46 0.35 0 .34
CARE 4 PEN 3YLVAN ICA SEDGE 0.02 0.19 0.19 0.33 0.66
POLY 33NJM VIRGIN IANUM VIRGINIA KNOfWSED 0.27 0.46 0.25 0.31 0.74

! CA REX SP. SEDGE 0.00 0.00 0.25 0.25 3.27* +

UVULARI A SES31LIFOLI A SE3SILE-LEAVED dELLWORT 0.35 0.39 0.17 0.21 '1.12
JJLIDA3J RU3OSA ROU3 t GOLDENROO 0.25 0.60 0.40 0.21 1.59
ASTER O!VARICAN3 4HI TE C OD A3fER 0.40 0.44 0.29 0.19 2.04 -
P A4! cut 4 SP P. PAN ICaG RA 3 3 0.33 0.27 0.27 0.19 0.27
CIRCAEA QUADRISULCAfA E.4CH ANTd4 .413d fSH ADE 0.63 0.44 0.29 0.17 0.11
UVULARI A PERFOLI A TA PEPFJLIATE DELIeORT 0.li 0.17 0.44 0.17 1.32
DESODIUM NJDIFLORUM T E CK-f RE F O! L 0.04 0.25 0.19 0.13 1.96
D4c4 THJ.414 SPICA T A POVERTY OAfGRASS 0.60 0.71 0 .35 0.10 0.23
MAI ANTHEMUM CAN ADENSE JI LD LILY-OF-fif E*V ALLEY 0.13 0.15 0.10 0.09 1.004

3ALIUt APARINE CLEAVE R S 0.43 0.71 0.25 0.09 1. 34
POTENf1LLA S t f4P LEX CINQUEFOIL 1.19 0.85 0.15 0.04 2.33

3ROJND COVER

LITTER - 91.96 91.96 13.31 94.39 1.45
4033 - 2.65 1.90 1.6% 2.13 0.27
BARE S0IL 2.21 1.25 2.09 1.44 1.65-

ROCK 1. 43 1.29 1.21 0.83 1.53-

* -S IGN IFICAN T A t P< *0.0 5
* * -ti!3N IF ICANT AT P (=0.01
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Table F- 2 3

Vegetation analysis for trees In the Quarry Hillside Forest, 1981.

j 3PECIES COM M NAME FREQUENCY R ELATIVE DENSITY RELATIVE DOMINANCE RELATIVE IMPORfANCE
F REQUENCY (NO.MIA) DENSITY (B AAl A) DOMINANCE VALUE,

QUERCUS VELUf!NA BIACK OAK 0.40 12.2 133 20.6 53941 27.7 60.5.,

QUERCUS PRINUS CHESTNUT OAK 0.47 14.3 80 12.4 23588 12.1 38.8
FRAXINUS AMERICANA WHITE ASH 0.47 14.3 80 12. 4 18373 9.4 36.1
QUERCUS BOREALIS RED OAK 0.47 14.3 80 12.4 36645 8.5 35.2
ACER RUBRUM RED MAPLE 0.33 10.2 87 13.4 16074 8.2 31.9
TILIA AMERICANA BASSiOOD 0.13 4.1 40 6.2 24290 12.5 22.7
ULMUS AMERICANA AMERIGN ELM 0.13 4.1 27 4.1 11551 5.9 14.1
P!WS VIRGINIANA VIRGINIA PINE 0.13 4.1 27 4.1 10142 5.2 13.4 -

|Q)RNUS FLORIDA FLOWERING DO3dOOD 0.13 4.1 20 3.1 2021 1.0 8.2
SAS3AFR43 ALalDUM SA SSAFRAS 0.13 4.1 13 2.1 2644 1.4 7. 5

| CARYA TO4ENTOSA MOCKERNUT HICKORY 0.07 2.0 7 1.0 4403 2.3 5.3
POPUIAIS GRANDIDENTAFA DIG-TOJfflED ASPEN 0.07 2.0 13 2.1 2204 1.1 5.2
BENLA LEffrA SWEET BIRCH 0.07 2.0 13 2.1 1932 1.0 ' 5.1
PRUNU$ SEHOTINA BLACK CIERRY 0.07 2.0 7 1.0 2770 1.4 4.5
CELTIS OCCIDEMTALIS HACKBERRY 0.07 2.0 7 1.0 1890 1.0 4.0,

CARYA OVATA SHAGBARK HICNORY 0.07 2.0 7 1.0 1990 1.0 4.0,

JUGLANS NIGRA BLACK WALNUT 0.07 2.0 7 1.0 634 0. 3 3.4

IVTAL - 100.0 647 100.0 194996 10 0.0 30 0. 0

l

Table F-24

Vegetation analysis for saplings in the Quarry Hillside Forest, 1991.

SPirIES C34TN NAME FREQUENCY RELATIVE DENSITY RELATIVE DOMINANCE RELATIVE IMPOPTANCE
FREQUENCY .NO./HA) DENSITY (SAAf A) DOMINANCE VALU E

CORWS FLORIDA FLOWERING DOCWOJD 0. 73 18.3 593 41.4 10439 32.0 91.7
QUERCUS DGlEALIS RED OAK 0.47 11.7 220 15.3 5335 16.3 43.4
FRAXMUS AMERICAM WHITE ASit 0.60 15.0 167 11.6 5409 15.6 43.2
ACER RUBRtet RED MAPLE 0.47 11.7- 153 10.7 4246 13.0 35.4
QUERCUS PRtW S CIESTNUT OAK 0.40 10.0 87 6.0 3236 9.9 26.0
CARYA TtFtEN1DSA M0CKERNUT HICKORY 0.20 5. 0 33 2.3 749 2.3 9.6
QUERCUS VELUTINA DLACK OAK 0.20 5. 0 20 1.4 56 5 1.7 8.1
SASSVSAS AIEIDUM S AS SAFRAS 0.13 3. 3 20 1.4 990 2.7 7.5
Ut/1US AMERICANA AMERICVI ELM 0.13 3. 3 20 1.4 529 1.6 6.3
?!LIA AMERIGNA BASSWDOD 0.13 3.3 27 1.9 319 1.0 6.2
PRUNUS VIRGINIANA CllOKE CHERRY 0.13 3. 3 27 1.9 319 1.0 6.2
PIWS VIRGIN!ANA VIRGINI A PI NE 0.13 3. 3 13 0.9 319 1.0 5.2
AMEIANCHIER ANDOICA SHAD-ausff 0.07 1.7 20 1.4 31 0.1 3.2
CELTIS OCCIDENTALIS HACKBERRY 0.07 1.7 13 0.9 105 0.3 2.9
CARY4 GLABRA PICNUT HICKORY 0.07 1.7 13 0 .9 94 0.3 2.9

I PRUNUS AVIUM SWEET OtERRY 0.07 1.7 7 0.5 47 0.1 2.3
I

| Ttn AL - 100.0 1433 100.0 32634 100.C 300.0

i

!

J
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Table F-25

i Vegetation analysis for tree seedlings in the Quarry Hillside Forest 1981.,

SPECIES c)TO's 1AME FR.% UENCY RELATIVE DENGITY RELATIV E DOMIM C RELATIVE IMPORTANCE
F PEQUENCY (NO./H%) DENSITY (t COVER) IDMI%NCE VALUE

ACER RU8RIN RED MAPLE 0.47 26.9- 21333 33.3 0.83 13.8 79.1
FRAX18'JS AERICAN4 wf!TE AS4 0.20 11.5 10567 19.2 0.80 13.3 44.0
CJR.4JS FLORIDA FLOWERING 00Gw)00 0.17 9.6 7667 13.8 1.03 17.1 40.5
QUERCUS BOREALIS RED 0%K 0.13 7.7 1000 1.8 0.63 10.5 20.0
UutJ3 AERICANA AMERIG1 EL'1 0.07 3.8 3000 5.4 0.53 8.8 18.1

1 PMJ:8JS SER-) TINA BLACK CHERRY 0.13 7.7 2333 4.2 0.30- 5. 0 16.9
| T!LI A A*ERICANA BAS $d)OD 0.10 5.8 3667 6.6 0.23 3. 9 16.2

SASIAFRAS ALSIDUM SA SSAFRAS 0.10 5.8 1667 3.0 0 .40 6.6 15.4
AELANCHIEd ARHOREA SHAO-0JSH 0.10 5.8 1657 3.0 0.37 6.1 14.9

i PRU:(JS AVIUM 3WEr CdERRY 0.10 5.8 1667 3.0 0.20 3. 3 12.1
] QUERCUS VELUTINA BLACK OAK 0.03 1.9 0 0.0 0.40 6.6 8.6

PJNUS VIRGINIANA VIRGIN!A PINE 0.03 1.9 333 0.6 0.13 2.2 4.7 *

QJERCU3 PRINUS CdESTNUT 0%K 0.01 1.9 333 0.6 0.07 1.1 3.6i

P!W3 STR) BUS Mt!TE PINE 0.03 1.9 333 0.6 0.03 0.6 3.1
CARYA IUE:4R)SA M CKER|AJT HtCKORY 0.03 1.9 0 0.0 0.07 1.1 3.0

TOTAL 100.0 55666 100.0 6.03 100.0 300.0-

4
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Table F-26

Vegetation analysis for shrubs, herbs, and ground cover in the Quarry Hillside Forest, 1981.

SPECIES ODMMON NAME P ROQUENCY RELATIVE DOMINANCE RELATIVE IMPOPTANCE
P9EQUENCY (% COVER) DOMT RNCE VALUE

SHHUBS

PARTHC40CISSUS QUIMQUEFOLI A VIRGINIA CREEPER 0 .27 32.0 5.60 39.8 70.8LINDERA BENZOIN SPICEBUSH 0.10 12.0 5.07 35.1 47.1HAMA>ELIS VIRCINIANA WITCH HAZEL 0.07 8.0 1.73 12.0 20.0VACCINruM VACILLANS LOW-BUSH BLUEBERRY 0.10 12.0 .l.10 7.6 19.6VITIS AESrivALIS SU1MSR GRAPE 0.13 16.0 0.30 2.1 10.1RHJS RADICANS ICIS3N IVY 0.07 8.0 0.13 0.9 8.9RU3U3 ALLECHEdfENSIS BLACW3ERRY 0.03 4.0 0.27 1.9 5.8 i
CELASTFUS SCANCEN3 BITTER 9WE ET 0.03 4.0 0.13 0.9 4.9VIBURNUM ACERIFOLIUM MAPLE-LEAP VIBURNUM 0.03 4.0 0.10 0.7 4.7
HE RBS

ASTER DIVARICATUS WHITE W>OD ASTER 0.37 10.9 7.30 30.0 40.9*

DRYOPTERIS MARGINALIS HARCINAL WOOD FERN 0 .30 8.9 3.27 13.4 22.4DESCHAMPSIA FLEXUOSA HAI RGR ASS 0.17 5. 0 2.83 11.7 16.6EUPATORIUM RUGOSUM W't!TE SNAKER37T 0.23 6.9 2.17 9.9 15.8SOLIDA03 CAESIA BLUE-STETiED ODLDENROD 0.27 7. 9 0.93 3.8 11.eCAREX 3P. S EDGE 0.20 5. 9 0.77 e3.2 9.1DAVTHONIA SPICATA POVERTY OATCRASS 0.10 3.0 1.03 4.3 7.2CEUM CANADE4SE AVENS 0.07 2. 0 0.80 3.3 5. 3ARALI A NUDICAULIS WI LD SARS AF ARILLA 0.07 2. 0 0.60 2. 5 4.4POLYO3.UM VIRGI NIANUM VIRGIN! A K 3TWE ED 0.37 2. 0 0.57 2.3 4.3VER3NICA SERPYLLIFOLIA SPEEDWELL 0.10 3.0 0.23 1.0 3.9CAREX PENSYLVANICA S EDGE 0.10 3.0 0.23 1.0 3.9PARIETARIA PENSYLVANICA P ELLITORY 0.10 3.0 0.23 1.0 3.9[ SOLIDA03 JUNCEA EARLY GOLDENR0D 0.07 2.0 0.43 1.8 3.8ASPLENIUM PLATYNEURON EBONY SPLECNW3FT 0.10 3.0 0.17 0.7 3.7POLYSTICHJM ACROSTICHOIDES CHRISTMAS FERN 0.07 2. 0 0.40 1.6 3.6
POA 00MPRESSA CAN ADA BLUECRASS 0.10 3. 0 0.13 0.5 3. 5CAREX SWANNII S EDGE 0.07 2. 0 0.33 1.4 3.4POLYG3.UM SCANDENS FALSE BUcraf EAT 0.07 2.0 0.27 1.1 3.1SMILACIMA RACEM)SA FALSE 93LOMAN'S SEAL 0.07 2.0 0.23 1.0 2.9V!OLA PAPILIONACEA COMMON BLUE VIOLET 0.07 2. 0 0.17 0.7 2.7POTENTILLA SIMPLEX CI NQUEFOIL 0.07 2. 0 0.17 0.7 2.7CALIUM APARINE CLEAVERS 0.07 2. 0 0.17 0.7 2.7UVULARIA SESSILIFOL!A SESSILE-LEAVED BELLHORT 0.07 2. 0 0.13 0.5 2.5
PANI CU M SP P. PANIC-GRAS S 0.07 2.0 0.10 0.4 2.4GRASS (UNIDENTIFIED) 0.07 2. 0 0.07 0.3 2.3

-

CHENDPO3IUM ALBUM LAMB 'S QUARTERS 0.03 1.0 0.13 0.5 1.5CAREX POSEA SEDGE 0.03 1. 0 0.10 0.4 1.4HIERACIUM PRATENSE HAWKWE 03 0.03 1. 0 0.07 0.3 1.3CAREX LAXIFLORA SEDGE 0.03 1.0 0.07 0.3 1.3ANENON ELLA THALICTROIDES RUE ANEM3NE 0.03 1.0 0.07 0.3 1.3OXALIS DILLEN!! YELLOW WOOD SORREL 0.03 1. 0 0.03 0.1 1.1W2SIA OBTUSA BINNT-LOBED WX1DSI A 0.03 1.0 0.03 0.1 1.1CONVOLVULUS SEPIUM HEDGE BINDhEED 0.03 1. 0 0.03 0.1 1.1
SOLIDAG3 BICOLOR SILVER ROD 0.03 1. 0 0.03 0.1 1.1

I
GROUND (DVER

LIT 7tR'
' 1.00 33.7 82.80 83.1 116.8

-

ROCX 1.00 33.7 13.00 13.1 46.8
-

M0SS 0.57 19.1 2.13 2.1 21.2-

I BA 9E SOIL 0.40 13.5 1.67 1.7 15.2-

i
1
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Table F-27

Comparison of trees (number of stems) in the Quarry Hillside Forest, 1978-81.

NUPBER OF STEMS

SPECIES COMMON NAME 1978 1979 1980 1981 P TREND

QUERCUS VELUTINA BLACK OAK 25 24 24 20 3.04* -

ACER RUBRUM RED MAPLE 11 10 11 13 1.00
FRAXINUS AMERICANA WHITE ASH 15 12 13 12 1.63
QUERCUS BOREALIS RED OAK 8 7 9 12 2.33
QUERCUS PRINUS CHESTNUT OAK 12 12 11 12 1.00
TILI A AMERICAN A iASSWOOD 5 5 6 6 0.70
UINUS AMERICAN A AME RICAN ELM 3 4 4 4 1.00
PINUS VIRGINIANA VIRGINIA PINE 5 5 5 4 1.00
COPNUS FLORIDA FLOWEPING DOGWOOD 4 3 4 3 0.75
SASSAFRAS ALBIDUM S AS SA F RAS 1 2 2 2 1.00
POPULUS GRANO! DENTATA BIG-TOOTHED ASPEN 2 1 2 2 1.00
BETULA LENTA SWE ET BI RCH 2 2 2 2 0.00
CARYA TOMENTOSA M0CKERNUT HICKORY 1 1 1 1 0.00
J UGL AN S N I GRA BLACK WALNUT 0 1 1 1 1.00
PRUNUS SEROTINA BLACK CHE RRY 1 1 1 1 0.00
CELTIS OCCIDENTALIS HACKBERRY 1 1 1 1 0.00
CARYA OVATA SHAGBARK HICKORY 1 1 1 1 0.00
CARYA GLABRA PIGNUT HICKORY 0 1 1 0 1.00
PRUNUS AVIUM SWEET CHERRY 1 0 0 0 1.00

* -SIGNIFICANT AT P<=0.05
* ** SIGN I F ICANT AT P<=0.01

Table F-28

Comparison of saplings (number of stems) in the Quarry Hillside Fores *, 1978-81.

4 UMBER OF STEMS

SPECIES COMMON NAME 1978 1979 1980 1981 F TPEND

CORNUS FLORIDA FLOWERING DOGWOOD 106 105 101 89 0.75
|! QUERCUS BOREALIS RED OAK 27 29 29 33 1.17
' FRAXINUS AMERICANA WHITE ASH 27 25 20 25 1.24

ACER RUBRUM RED MAPLE 30 29 27 23 0.41
QUERCUS PRINU9 CHESTNUT OAK 15 16 17 13 1.70
CARYA TOMENTOSA MOCKERNUT HICKORY 8 6 6 5 1.14
PRUNUS VIRCINIAN A CHOKE CHERRY 2 4 1 4 0.90
TILI A AMERICANA BASSWOOD 3 3 5 4 1.63
SASSAFRAS ALBIDUM SAS SA F RAS 3 3 3 3 0.00
AMEL AN CHI ER ARBOREA SHAD-UUSH 2 4 3 3 0.77
QUERCUS VELUTINA BLACK OAK 12 10 8 3 2. 96 * -

UIMJS AMERICAN A AME RICAN ELM 4 4 2 3 1.64
CELTIS OC0! DENTALIS H ACKB ER RY 3 0 1 2 1.49
PIMUS VIRGINIANA VIPGIN!A PINE 4 2 2 2 0.74
CARYA Cfa3RA PIGNUT HICKORY 0 1 1 2 1.00
P RU NU S . . I U M SWEET CHERRY 0 3 2 1 1.09
JUGL AN S NI GRA BLACK WALNUT 0 1 1 0 1.00
PRUNUS SEROTINA BLACK CHERRY 2 1 1 0 0.79
POPULUS GRAND! DENTATA BIC-TOOTHED ASPEN 1 1 1 0 1.00
CORYA OVATA SHAGB ARK H!CKORY 1 0 0 0 1.00

* -SIGNIFICANT AT P<*0.05
* *-SIGN IFICANT AT Pr= 0.01

.- , _ . . . _ _ - . -_ - _ . , . _ . . . _ . . _ . . . ~ -
.
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Table F-21

Comparanon of treo seedlings (number o f stems) in the Quarry Hillside Forest, 1978-81.

NUMBER OF STEMS

SPECIES CO MMON NAME 1978 1979 1930 1981 F TFEND

ACER RUBPUM RED MAPLE 24 41 46 64 2.24
FHAXI.433 AMERICAN A Wi!TC ASFf 111 61 85 32 5.01**
CORN 93 FLORIDA FLOWE RING DOGM)O3 30 8 21 23 0.60
TILI A AME RICANA BASSV)OD 4 2 10 11 0.50
ULMU3 AMERICAN A A*CRICAN ELM 7 6 9 9 0.55
PRON 35 SEROTINA BLACK CHERRY 11 15 11 7 2.72
PRONJ3 AVIUM S WEET CHERRY 0 0 0 5 3.03* +
S A3 SAFRAS ALBIDUM S A3SAF RAS 14 7 4 5 0.76
A ME L AN CH I ER APG3 PEA S H AD -B U S H 3 6 4 5 1.53
QUEPCO3 OOPEALIS RED OAK 8 3 3 3 3.13* -

QJEPCJS PRINUS C5f E S T:4JT OAM 3 4 2 1 1.75
PINJS VIRGINI AN A VIPGINI A PINE 1 1 1 1 0.00
PIN 33 STROGUS WIITE PINE 1 1 1 1 0.00
CRATAECUS SP. H 4WTHO RN C 1 0 0 0 1.00
CELTIS OCCIDENTALIS H AC KB ER RY l 0 0 0 1.00
PRUN13 VIRCI NI AN % CHOME CHERRY 6 1 0 0 2.37

* -S I3NIF ICANT A T P(=0.05
**-SIGNIFICANT AT P<=0.01

Table F-10

Comparison of shrubs, herbs, and groun<! cover (4 cover) in the Quarry Hillside Forest, 1978-81.

4 C340R

SPECIES CO M 4]N NAME 1979 1979 1980 1981 F TPEN3

SHAUB3

FARTHE OCIS SUS QUINQUFFOLI A VIRGINI A CRE EPER 6.27 5.80 4.53 5.60 0.30LINDFFA BENZOIN SPICERUSH 2.43 2.97 4.53 5.07 1.11H4%-\MSLIS VIRGINIAN; W I TCH H4ZFL 2.03 3.33 0.03 1.73 0.37VACCINIU M VACI LL ANS LOW-3J5H BLUE 3ERRY 1.67 1.53 1.60 1.10 0.37VITIS AESTIVALIS SJ M'4E R GRAPE 0.27 J.43 0.47 0.30 0.40Rd8J3 ALLEGHE41EN31S BL%CKdERRY 0.17 0.23 0.20 0.27 0.43VIDJRNUM ACERIFOLIUM MA PL E-L EA F VIBURNUM 0.07 0.00 0.20 0.10 1.46
HERRS

ASTER DI\ ARICATUS witTE WJ0D ASTER 7.5) 8.10 9.60 7. 30 1.27
O RYOP 'IER I S M A RG I NA L I S M4 ROI NAL W)DD FERN 3.63 3.00 3.47 3.27 0.76DE3Cd AMP S I A FLEXUOSA H AI RGR A3S 4.33 4.57 6.33 2.93 1.47EJ PATORIUM RUGOSJM WH!rE SNAMER)3T 3.77 0.80 2.10 2. '. 7 2.99* +
DANTtDN I A SPICA TA PC/ERTY OATGRASS 0.20 0.27 0.00 1.v3 1.05SOLIDAJO CASSIA BLUE-3TEMMED GOLDENRJ3 0.90 0.93 0.90 0.93 1.01CAREX 3P. SEJGE 0.73 0.67 0.93 0.77 0.13CAREx 34ANNII SE03E 1.80 1.17 0.73 0.33 1.75CARKt PEN 3YLVANICA SEDGE 0.47 0.47 0.30 0.23 0.11
PARIETARI4 P EN S YLV AN ICA PELLITORY 0.00 0.23 -0.40 0.23 1.64
VERaNICA SER P YL LI FOL I A SPEET4 ELL 0.00 0.00 0.00 0.23 3.37* 6
A3PLENIUM PLATYNFURJ4 EBONY S P LEEN40RT 0.13 0.20 0.10 0.17 0.67UJULARIA CESSILIFCLIA SE33ILE-LEAVED DELLWJRT 0.27 0. 30 0.53 0.13 1.54POA COMPRESSA CANADA BLUECR AS 3 0.33 0.53 0.83 0.13 1.26
P ANICU M 3P P. P AN I C-GR AS 3 0.10 0.20 0.07 0.10 0.71C\kEx ROSEA SED 3E 0.60 1.40 1.30 0.10 2.06
JRJJND CJVER

LITTER - 75.97 80.17 76.23 82.90 2.91*RJCR - 19.33 14.10 16.87 13.00 5.00** -

MJSS - 1.33 1.23 1.5C 2.13 2.77BARF S3IL - 5.20 3.93 4.50 1.67 2.40

* -313N IF ICAN T AT P <=0.0 5
* *-S IO N IF ICAN T AT P < * 0. 01
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Table T- 31

Veletation analysis for trees in the Gould Island Forest, 1991.

SPE01ES COMIO! NAME FREQUENCY RELATIVE DENSITY RELATIV E DOMINANCE RELATIVE IMPORTANCE
F REQUENCY (N O. 41 A) DENSITY (BA/HA) DOMINANCE VALUE

|

| ACER SACCRARItC1 SILVER MAPLE 0.47 30.0 15 34.6 181952 56. 7 121.3
i CELTIS OCCIDENTALIS H ACKB ER RY 0.37 23.3 53 19.2 75604 23.5 66.1
i (JIMUS AME RICANA APERICAN 11M 0.21 13.3 26 9.6 11177 3.5 26.4
. TILIA AMERICANA B ASSICOD 0.05 3. 3 37 13.5 17911 5.6 22.4
| FRAXIPUS AMERICANA i411TE ASH 0.11 6.7 11 3.8 10719 3. 3 13.9
i uE1UtA LE frA SdEET SIRCH 0.11 6.7 16 5.8 3481 1.1 13.5
I LIRIOtEtof4M TULIPIFERA TULIP ='TRE E 0.05 3. 3 5 1.9 10752 3.3 8.6
' CARYA CDPDiFONMIS BitTERNUT HICKORY 0.05 3. 3 11 3.8 4406 1.4 8.6
J FRAXINUS PENEYLVANICA RED ASH 0.05 3. 3 11 3.8 1000 0.3 7.5
fJLELANi CINEREA HUTIEi4 JUT 0.05 3.3 5 1. 9 3476 1.1 6.3
-| Pl43f0S SERGf!NA BLACK CIERRY 0.05 3.3 5 1.9 699 0.2 5.5

TUTAL 100.0 274 100.0 321172 10 0.0 30 0. 0

,

j Tible F-32
Vegetation analysis for saplings in the Gould Island Forest, 1981.

-; SP f]CI ES COM 6 NAME FREQUENCY RE!ATIVE D ENSITY PELATIVE DOMINANCE RELATIVE IMPOPTANCE
FREQUENCY (NO ./HA) DENSITY (BA/11 A) DOMINANG VALUE

f rRAy!NUS PINNSEVANICA RED ASH 0.21 28.6 68 41.9 16 95 40.0 110.5
UIJUS APERICANA AMERICAN ELM 0.26 35.7 47 29.0 1773 41.8 106.6

1 FRAXI.WS APERICANA WHITE ASH 0.11 14.3 32 19.4 529 12.5 46.1
CARE CORDIFORMIS DIT'!TRNUT HIClORY 0.05 7.1 5 3.2 203 4.8 35.1
CATALPA BICPONIOIDES CATALPA 0.05 7.1 5 3.2 37 0.9 11.2

:. LIRIOD DdDFON 'IULI P!FER A TULIP * TREE 0.05 7.1 5 3.2 4 0.1 10.5
,TUTAL - 100.C 163 100.0 4241 100.0 200.0

1

I

] Table F-3 3
Vegetation analysis for tree seedlings in the Gould Island Forest, 1981.

SPECIES CDMtN NAME FREQUENCY RELATIVE DENSITY RELATIVE DOMINANCE RELATIVE IMPORTANCE
F REQUENCY (NO./HA) D ENSITY (4 COVER) D(NINANCE VALUE

Ut/tJS AMERICANA AMERICAN ELM 0.29 33.3 4211 42.1 0.42 20.3 95.7CELTIS OCCIDENTALIS HACRDER RY 0.24 27.3 2895 28.9 0.42 20.3 76.5s'
FRAXINJS ATRICAMA MitTE Astl 0.19 21.2 1342 19.4 0. 58 27.8 67.5CARYA COR01FOR1tS DITTERNUT HICKORY 0.08 9.1 526 5.3 0.39 19.0 33.3'
TILIA AMERICANA BASLOOO 0.33 3.0 0 0.0 0.16 7.6 10.6
QUERCUS BOREALIS RED OAK 0.03 3.0 26 3 2.6 L.08 3.8 9.5; ACER 3%CCHARIwM SILVER !%PLE 0.03 3.0 26 3 2.6 0.03 1. 3 6.9
TOT M, - 100.0 10030 100.0 2.08 100.0 300.0

!

i

a

m ,- . . . , ,-___ .~ . - - , . . , , , . _ . __,. ,, .__.m , _ _ , _ _ _ , _ _ . _ _ ._ - . ,- - _.
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Table F-34

Vegetation analysis for shrubs, herbs, and ground cover in the Gould Island Forest, 1981.

SPECIES COMJN NA.*E FREQUENCY RELATIV E DOMINANCE RELATIVE IMPORTANCE
FREQUENCY (4 COVER) D01T NANCE VAIRE

SHRUSS

P ARTHENOCISSUS QUINQUEFOLI A VIFCINIA CREm cR 0. 76 55.8 13.08 78.6 134.4
RiBUS RADICANS POISON IVY 0.29 21.2 1.89 11.4 32.5
LINDERA BENIOIN SP ICEBUSH 0.13 9.6 0.68 4.1 13.7
RUSUS ALLECHENIEN3f S BLACKB ERRY 0.13 9.6 0.50 3.0 12.6
LIQUSTRUM VULGARE COMMott PRIVET 0.05 3.8 0.47 2.8 6.7

H EROS

MATTEUCCI A STRUTHIOPTERIS OSTRICH FERN 0.63 9.6 46.05 41.9 51.5 I

Vf >LA P APILIOMACEA COMMOM BLUE VIOLET 0.79 12.0 12.08 11.0 23.0
PJLYJONUM CILitIODE BINDWE ED 0.53 8.0 13.03 11.8 19.9
ALLIARI A OFFICINALIS GARLIC MUSTARD 0.74 11.2 6.13 5.6 16.8
POLYOONU*l VIRGINIANUM VIRGIN!A KNOTWEED 0.50 7.6 6.82 6.2 13.8
EUPATORIUM RUGOSUM WHITE SNAKEROOT 0.53 8.0 4.58 4. 7 12.2
GEUM CANADENSE AVENS 0.42 6.4 3.24 2.9 9.4
HESPERIS MATRONALIS DAME'S ROCKER 0.37 5.6 2.47 2. 2 7.9
IMPATIENS BIFLORA J EWELWE ED 0.32 4.8 3.16 2. 9 7.7
TEUJRIUM CANADENSE W3 CU= GAGE 0.26 4 .0 2.47 2.2 6.3
LEERSI A VIRGINICA W!11TE GRASS 0.26 4.0 1.76 1.6 5.6
CIRCAEA QUADRISULCATA ENCHANTER NIGHTSHADE 0.18 2.8 1.74 1.6 4.4

ARISAEMA TRIPHYLLUM JACK-IN-THE-PULPIT 0.11 1.6 1.00 0.9 2.5
ELYMUS RIPARIUS WI LD RYE 0.13 2.0 0.42 0.4 2.4
POLYOONUM CUSPID ATUM MEXICAN BAMBOO 0.08 1.2 1.29 1.2 2.4
BOEHMERI A CYLINDRICA FALSE NETTLE 0.05 0.8 1.71 1.6 2.4
P! LEA PUMILA CLEARWE ED 0.13 2.0 0.26 0.2 2.2
PODOP!fYLLUM P ELTATUM MAY APPuE 0.05 0.8 0.26 0.2 1.0
URTICA DIO!O4 STINGING NETTLE 0.05 0.8 0.18 0.2 1.0
OXALIS DILLDt!! YELLOW WDOD SORREL 0.05 0.8 0.16 0.1 0.9
EP!PACTIS HELLEDORINE H ELLCBORINE 0.05 0.8 0.11 0.1 0.9
SOLIDA00 FLEX 1CAULIS ZIGZAG 00LDENROD 0.03 0.4 0.21 0. 2 0.6
HELIANTHUS TUBEROSUS JERUSALEM ARTICHOKE 0.03 0.4 c.11 0.1 0.5
CINNR AHUNDINACEA STOUT WOODREED 0.03 0.4 0.13 0.1 0.5
LYCOPUS VIRGIN!OJS WATER HORENDUND 0.03 0.4 0.13 0.1 0.5
GR ASS (U NIDEMTIFIED) 0.03 0.4 0.11 0.1 0.5
LYSIMACHIA CILIATA FRINGED LOCSESTRIFE 0.03 0.4 0.11 0.1 0.5
POLYOONUM PERS!CARI A SMARTWE ED 0.03 0.4 0.08 0.1 0.5
GLECOMA HIDDI ACEA GI LI,=OV ER-THE-GIOU ND 0.03 0.4 0.08 0.1 0.5

CAREX SP. S EDGE 0.03 0.4 0.05 0.0 0.4
EQUISETUM ARVENSE FIELD H3RSETAIL 0.03 0.4 0.05 0.0 0.4
SOLIDAOO RUGOSA ROUGH GOLDENR]) 0.03 0.4 0.03 0.0 0.4
ASTER DIVARICATUS W91TE WOOD ASTER 0.03 0.4 0.03 0.0 0.4

GROUND CDVER

1.00 43.7 77.13 77.6 121.3LITTER =

0.82 35.6 20.34 20.5 56.1BARE SOIL *

0.47 20.7 1.89 1.9 22.6M0SS -

4

't
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j Table F-35

Comparison of trees (number of stems) in the Gould Island Forest, 1979-81.

NUMB ER OF STEMS

SPECIES COMMON NAME 1979 1980 1981 F TPEND

ACER SACCilARINUM SILVER MAPLE 17 18 18 1.00
| CELTIS OCCIDENTALIS HACKBERRY , 11 11 10 1.00
' TILI A AMERICANA BASSWOOD 7 7 7 0.00

UINUS AMERICANA APERICAN ELM 8 8 5 0.71
BEWLA LENTA SWE ET SI RCH 3 3 3 0.00
FRA XI NU S P EN NSYLV AN ICA RED ASH 0 0 2 1.00
CARYA COHDIFORMIS BITTERNUT HICKORY 0 2 2 1.00
FRA xI NUS AMERICAN A WHITE ASH 7 4 2 1.42
LIRIODENDRON TUL IP !F ERA TULIP-TPEE 1 1 1 0.00
PRU NUS SEROTINA BLACK CHE PRY I 1 1 0.00
JUGLANS CINEREA BUTTER NU T 1 1 1 0.00
CATALPA BIGNOMIO!OES CATALPA 0 1 0 1.00
ROBINIA PSEUDOACACIA BLACK LOCUST 1 1 0 1.00

* -S IGNIFICAN T AT P<= 0.05
* *-S IGNI FICAN T AT P <= 0. 01

i

||

Table F-36

Comparison of saplings (number of stems) in the Gould Island Forest, 1979-81.

NUMBER OF STEMS

SPECIES COMMON N AME 1979 1980 1981 F TPEND

FRAXINUS PENNSYLVANICA RED ASH 0 0 13 3.86* +

ULMUS AMERICANA AME RICAN ELM 10 8 9 1.38
FRAXINUS AMERICANA WHITE ASH 17 18 6 3.16
LIRIODENDRON TULIPIFERA TU LI P-TP E E O O 1 1.00
CATALPA BIGNONIO! DES CATALPA 3 1 1 1.00
CARYA CORDIFORMIS BITTERNUT HICKORY l 1 1 0.00
TILIA AMERICANA BASSWOOD 0 1 0 1.00

; PRUNUS SEROT!4% BLACK CHERRY 1 1 0 1.00

'

* -S I GN! P I CANT AT P <= 0. 0 5
* *-S IGN I F ICAN T AT P < * 0. 01

4
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Table F- 3 7

j Comparison of tree seedlings (number of stems) in the Gould Island Forest, 1979-81.

1

NUMDER OF STEM 3

3PECIES COMmN NAME 1979 1930 1951 F TREND

4

ULTJ3 A*TRI CAN A AFERICAN ELM 7 12 16 2.65
CELTIS OCCIDENTALIS HACKBERRY 7 6 11 1.43
FRAXITJS AMERICANA MIITE ASH 6 5 7 0.38
CAPYA C3R31FORMIG BITTERNUT HICK 3PY 3 0 2 2.52
ACER 3ACCHARINUM SILVER MAPLE 67 1 1 2.59
00ERCO3 83PIALIS REO OAK 0 0 1 1.00
BETULA ti!GRA R IV ER a I RCH 0 3 0 2.00
ACER 1!GAUM BLACK MAPLE 1 2 0 1.00

* + 31 G 41F ICAN T AT P<= 0.05
* * -31 G '4 t FI CAN T AT P < = 0. 01

e

Table F-38

Comparison of shrubs, herbs, and ground cover (4 cove r) in the Gould Island Forest, 1979-81.

t COVER

I SPECIES C3 MON N VE 1979 1980 1981 F TREND

i

SHRUBS

PARTHENOCISSUS OU190UEFOLI A VIPGIN! A CREEPER 9.66 13.21 13.08 2.99
R9J3 RADICANS PO! SON IVY 1.39 1.84 1.89 1.45
LIEERA 3E:.ZO14 SPICE 3054 0.71 0.59 0.68 1.80

| RJDUS ALLECHENIENS!S BLACKDERRY 0.32 1.29 0.50 0.60
LIGJSTPUM VULGARE COMMJN PRIVET 0.53 0.63 0.47 0.42

i

il ER 33

:tATTEUCCI A STFJTHIOPTERIS OSTPIC:1 FEPN 45.21 46.79 46.05 0.13
i
> POLYGO.49M CILI:400E B INDWE ED 10.05 8.11 13.03 3.93*

VIOLA P AP! LION ACEA COM t]N BLUE VIOLET 13.79 14.34 12.08 0.51
POLYGO.dJSt VIRGI N!ANU.* V!FCINI A KJOTWEEa 9.11 7.45 6.82 1.66'

ALLI AFI A 0FFICI.4ALIS GAPLIC MUSTARD 4.19 14.00 6.13 7. 6 5 * *

EJ PATORIUM RUGJSJM WHI TE SN AKEPOJT 1.76 3.00 4.58 9.88** +

GEUM CANADENSE AVEN3 4.45 3.24 3.24 2.34
IMP ATIEN3 BIF LORA J EWELWE ED 5.42 6.16 3.16 2.43
IEUCRIUM CANADENSE 14300-9 4';E 2.34 1.74 2.47 1.62
dESPERIS M TRONALas CAFE '3 ROCKE T 2.66 1.#2 2.47 2.09
LEEP31A VIRC14tCA WHITE GRAS S 1. 50 1.95 1.76 0.8a
CIRCAEA QJADP!SULCATA E 4 CH ANTE R NIGdTSHADE 0.24 0.66 1.74 2.60
POLYG3NUM CUSP!DA TUM MEXICAN BAMB30 0.42 1.11 1.29 2.15
ARISAEMA TRIP 1YLLUM J ACK-I1-f HE -PU LPi r 2.03 1.84 1.00 1.58
ELYMJS PIPARIUS dILO RYE 0.42 0.79 0.42 1.62
PILEA PUMILA C L EA P WE ED 0.08 0.87 0.26 11.19**
URTICA DIGICA STINGING NETILE 0.68 0.11 0.18 2.55
OtAL15 OILLEN!! YELLOW WOD SURREL 0.11 0.11 0.16 0.89

0.29 0.00 0.11 3.49*GRA3S(U110ENTIFIED) -

CARET SP. SEOGE 0.34 0.16 0.05 1.5S

GROUND COVER

21.21 74.21 77.13 160.17** +
i LITTER -

76.74 23.18 20.34 184.19**
| BARE SOIL --

0.29 1.37 1.89 14.40** +
,MOSS -

* -S IGNIF ICANT AT P < *0.05
* *-S IGN IF ICANT AT P (* 0. 01

. , - , , - - - - - - _



.

273

Table F-39

Estimh ed damage (% defoliation) by gypsy moth to trees and saplings in the Council Cup, TR419, and Quarry
Ilith $d Forests, 1981.

Species Council Cup TR419 Quarrv tilliside Total'

No. % Def. No. % De f. No. * Def. No. % De f. a.
,

I

| Quercus alba 9 88.9 2 35.0 0 0 11 79.1
i

l Amlanchier arborea 3 100.0 3 13.3 3 100.0 9 71.1
|

Quere:m prinus 40 94.0 12 39.2 25 68.0 77 77.0

Qrercus velutina 46 74.8 77 17.3 20 74.5 143 43.8
i

*

Quercus borwalis 43 49.8 2 10.0 45 38.4 90 43.2

Carga glabra 6 51.7 9 16.7 2 25.0 17 30.0

Carja tonentosa 7 54.3 30 21.0 6 41.7 43 29.3

Prunus virginiana 0 0.0 0 0.0 4 25.0 4 25.0.

Tilia arwricana 0 0.0 0 0.0 10 21.0 10 21.0
>

Sassafras albidurr 3 76.7 5 0.0 5 6.0 13 20.0

Betula lenta 122 14.2 0 0.0 2 85.0 124 15.3
.

j Pintar strobus 29 16.6 13 10.0 0 0.0 42 14.5
.

Betula populifolia 11 16.4 8 0.0 0 0.0 19 9.5

Ulrms a cricana 0 0.0 0 0.0 6 6.7 6 6.7

Acor rubr ,rr 103 5.0 33 3.0 36 8.1 172 5.2
:

Tsuga canadensis 8 6.2 2 0.r 0 0.0 10 5.0

Cracaegus sp. 0 0.0 8 2.5 0 0.0 8 2.5

Fnninus a-recicana 4 0.0 4 .! . 5 37 1.1 45 0.9

Pretus scrotina 3 3.3 14 0.0 1 0.0 18 0.6

Cornua florida 9 1.1 155 0.1 92 0.0 256 0.0
A

Pinus t+irginiana 10 0.0 23 0.0 6 0.0 39 0.0

Other spp. b 11 25.5 5 0.0 8 5.0 24 13.3i

Total 467 31.3 405 7.4 a 308 20.9" 11808

#
17eighted cuan.

DSpecies with less than three individuals per plot.

i

. ..- _ _ -_- . _ . - , - . . _ - - _ . _ . _ . , - _ .
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| Table F-40
1

Vegetation analysis for tree seedlings, shrubs, and herbs in Switchyard Field, 1981.4

4

; SPECIES CCMION NAME FREQUENCY RELATIVE DOMINANCE RELATIVE IMPORTANCE
FREQUENCY (t COVER) DOMINANCE VALUE'

i-

i
TREE SEEDLINGS

!

00FNUS FLORIDA FLOWERING DOGWOOD 0.49 45.3 6.93 $1.8 97.1
| BETULA PUPULIFOLIA GRAY BIRCH 0.14 13.2 3.92 29.3 42.5

FRAXINUS AMERICANA WHITE ASH 0.22 20.8 1.04 7. 7 28.5
j ACER RUBRUM RED MAPLE 0.14 13.2 1.05 7.9 21.1
- PRUNUS SEROTINA BLACK CHERRY 0.04 3.8 0.08 0.6 4.4
I FRAXINUS PENNEYLVANICA RED ASH 0.02 1.9 0.26 -1.9 3.8

SASSAFRAS ALBIDUM SASSAFRAS 0.02 1.9 0.09 0.7 2.6 |
'

l
i SHRUBS

f COkNUS RACENDSA GRAY DOGhDOD 0.63 37.8 8.51 58 . 0 95.8
j RHUS RADICANS POISDN IVY 0.31 18.3 1.41 9.6 - 27.9
- RUBUS FLAGELLARIS DEWBE RRY 0.24 14.6 1.33 9.1 23.7
j RUBUS ALLEGHENIENSIS B LACKBERRY 0.20 12.2 1.04 7.1 19.3
i CDHNUS AMOMUM SILKY DOGWOOD 0.08 4.9 1.40 9.6 14.4
s ILEX VERTICELLATA WINTER BER RY 0.04 2.4 0.35 2.4 . 4. 8

4
VIBURNUM DENTATUM AR ROWWOOD 0.04 2.4 0.31 2.1 4.6
PARTHENOCISSUS QUINQUEFOLIA VIRGINI A CREEPER 0.04 2.4 0.04 0. 3 2.7
RDSA MULTIFLORA MULTIFLORA ROSE 0.02 1.2 0.17 1.1 2.4

i VACCINIUM CORYMBOSUM HIGH-BUSH BLUEBERRY 0.02 1.2 0.06 0.4 1.6
i SALIX HUMILIS FRA!RIE WILLOW 0.02 1.2 0.03 0.2 1.4

VITIS LABRUSCA FGX-GRAP E 0.02 1.2 0.01 0.1 1.3|
d

| HERBS

SOLIDAGO RtXDSA ROUGH COLDDIROD 1.00 8.8 34 . 7 5 24.3 33.2
.

SOLID AGO CANADENSIS CANADA GOLDENROD 0.96 8.5 30.24 21.2 29.7
j GRASS (UNID ENTIFIDD) 1. 00 8.8 26 . 90 18.8 27.7-

i POTENTILLA SIMPLEX CINQUEFOIL 0.82 7.2 14.25 10.0 17.2
RUMEX ACETOSELLA SHEEP SORREL 0.88 7.8 9.71 6.8 14.6
SOLIDAGO GRAMINIFOLI A FLAT-TOPPED ODIDDIROD 0.69 6.1 5.25 3.7 9.8

j FRh3 ARI A VIRGINI AN A WILD STRAWBERpy 0.39 3.4 4.18 2.9 6.4
! SOLIDAGO JUNCEA EARLY GOLDENROD 0.43 3.8 3.22 2.3 6.0
! ASTER PILOSUS HEATH ASTER 0.47 4.2 2.19 1.5 5.7

HIERACIUM PRATENSE HAWKWEED 0.53 4.7 1.11 0.8 5.5
TRIFOLIUM SP. CLOVER 0.45 4.0 0.74 0.5 4.5

) VEPONICA OFFICINALIS ODMNDN SPEEDWELL 0.43 3.8 0.94 0.7 4.5
SOLIDAOO GIGANTEA LATE GOLDENROD 0.33 2.9 1.65 1.2 4.0i

: CAREX SP. SEDGE 0.31 2.7 0.88 0.6 3.3
DAUCUS CAROTA QUEEN ANNE 'S LACE 0.31 2.7 0.53 0.4 3.1

4' ONOCLEA SENSIBILIS SENSITIVE FERN 0.16 1.4 1.74 1.2 2.7
i BOTRYCH10M DISSECTUM GRAPE FERN 0.27 2.3 0.22 0.2 2.5
, VIOLA PAP!LIONACEA COMMDN BLUE VIOLET 0.24 2.2 0.21 0.1 2.3
| ASTER LATERIFLORUS CAL 100 ASTER 0. 18 1.6 0.49 0.3 2.0

OXALIS STRICTA YELLOW WOOD SORREL 0.18 1.6 0.16 0.1 1.7*

| TRIODI A FLAVA PU RPLETOP 0.12 1.1 0.60 0.4 1. 5
TARAXACUM OFFICINALE DANDELION 0.12 1.1 0.17 0.1 1.2

f PHLEUM 19ATENSE TIMOTHY 0.06 0.5 0.88 0.6 1.2
' SOLIDAGO NEMORALIS LITELE GREY 00LDENROD 0.10 0.9 0.19 0.1 1.0 :
) APOCYNUM CANNABINUM INDI AN HEMP 0 . 08 0.7 0.17 0.1 0.8 |'

TRtFOLIUM PRATENSE RED CLOVER 0.08 0.7 0.11 0.1 0.8 i

! PLANTAOD LANCEOLATA ENGLISH PLANTAIN 0.08 0.7 0.10 0.1 0.8
! LYCOPODIUM FLABELLIFORME GROUND PINE 0 . 06 0.5 0.13 0.1 0.6

ii DESMODIUM DILLEN!! TICE* TREFOIL 0.04 0.4 0.37 0.3 0.6
CERAST!UM ARVENSE FIELD CHICKWEED 0 . 06 0.5 0.06 0.0 0.6

{ GEUM CAN ADENSE AVEN S 0 . 06 0.5 0.06 0.0 0.6
HYPERICUM PUNCTATUM SPOTTED St. JOHN *S WORT 0. 06 0.5 0.0F 0.0 0.6'

CHRYSANTHEMUM LEUCANTHEMUM OX-EYE DAISY 0.04 0.4 0.07 0.1 0.4
i HYPERICUM PERFORATUM COMNDN St. JOHN 'S WORT 0.04 0.4 0.04 0.0 0.4
i LOBCLIA SPICATA LOB ELI A 0.04 0.4 0.03 0.0 0.4

ASTER UMBELLATUS FLAT-TOPPED WHITE A3TER 0.02 0.2 0.11 0.1 0.3
i LACTUCA CANADENSIS WILD LET7UCE 0.02 0.2 0.07 0.0 0.2

at?imEFA Pria?NIS stegAns 0.02 0.2 0.03 0.0 0.2 |
RUDBECK!A HIRTA BLACK-EYED SUSAN 0.02 0.2 0.02 0.0 0.2
LOBELT A INFLATA IMDIAN*TOBACCD 0.02 0.2 0.02 0.0 0.2.

ACHILLEA MILLEFOLIUM YARHOW 0.02 0.2 0.02 0.0 0.2
*

CONVOLVULUS SEPIUM HEDGE BINDWEED 0.02 0.2 0.02 0.0 0.2
j ASTER SIMPLEX ASTER 0.02 0.2 0.01 0.0 0.2
j GALluM APARINE CLEAVERS 0.02 0.2 0.01 0.0 0.2
j SOLANUM CAHOLINENSE HO RS E-N ETTLE 0.02 0.2 0.01 0.0 0.2

PANICUM SPP. PANIC-GRASS 0.02 0.2 0.01 0.0 0.2i

e

.i
:

i
i

!
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f Table F-41

Comparison of tree seedlings, shrubs, and herbs (t cover) in Switchyard Field,' 1978-79 and 1981.

-

% COVER
..

SPECIES COMMO N N AM E 1978 1979 1981 F 'TPEND

TREE SEEDLINGS

( COPNUS FLORIDA FLOTnERING DOGWOOD 1.96 4.40 6.93 22.20** +

DETULA POPULIFOLIA GRAY DIRCH 1.15 1.79 3.92 10.80** +

[ ACE R R UB RUM RED MAPLL 0.31 0.22 1.05 6.60** +

! FRAXINUS AMERICANA WHITE ASH 0.69 0.51 1.04 1.31
SASSAFR AS ALDIDuft SASSAFRAS 0.09 0.1D 0.09 0.65
PRUNUS SEROTINA BLACK CMERRY 0.06 0.07 0.08 0.J6

t' SHRUBS

j CORNUS BACEMOSA GRAY DOGWOOD 4.29 5.06 8.51 15.21** +

RflUS RADICANS FOISON IVY 0.73 0.68 1.41 12.57** +#

CORNUS AMOMUM SILKY DOCWOOD 0.60 t.74 1.40 4.74* +

RUBUS FLAGELLARIS DEWBERRY 0.89 0.76 1.33 3.62*
RUBUS ALLECHENIENSIS BLACKD ERR Y 0.56 0.62 1.04 2.57

*
ILEX VEPTICELLATA WINTERBE R RY 0.17 0.21 0. 35 0.80

j VIBURNUM DENTATUM AR ROWWOO D 0.00 0.11 0.31 1.93
i
j HERBS

.
SOLIDACO RUGOSA ROUCH COLDENROD 39.65 31.52 34.75 6.07** -

! SOLIDAGO CANADENSIS CAN ADA COLDENROD 24.12 24.58 30.24 7.20** +

13.15 20.94 26.90 20.08** +GR ASS (U NI DENTI FI ED ) -

POTENTIL1A SIMPLEX C INQUEFOIL 10.58 14.03 14.25 9.25** +

RUf*EX ACETOSELLA SHEEP SORREL 5.09 9.68 9.71 15.11** +
.t

SOLIDAGO CRAMIN! FOLIA FLAT-TOPPED COLDENROD 4.29 4.77 5.25 1.28
'

i#

FRACARI A VIRGIN! ANA WILD STPAWBEPRY 3.46 5.50 4.18 5.67* +

SOLIDAGO JUNCEA EARLY COLDENROD 2.82 2.66 1.22 0.761

ASTER FILOSUS HEATH ASTER 1.26 .1.89 2.19 2.59
i HIERACIUM PRATENSE II AWFWE ED 1.56 2.63 1.11 8.91** ,:

j VERONICA OFFICINALIS C0t4 MON SPEEDWELL 0.90 1.95 0.94 5.94**
i CAREX SP. S E DG E 1.90 2.10 0.88 13.46** -

! TRIFCLIUM SP. CLOVER 0.20 0.76 0.74 11.5 5** +

1 DALCCS CAROTA CUEEN ANNE'S L4CE 1.45 1.15 0.53 14.22** -

| PC 4 P RATENSI S KENTUCKY BLUECRASS 6.27 5.54 0.00 7.38* -

+ _4,

'
'a *SIGNI FICANT AT P<= 0.0 5
**-SIGNI FICANT AT P(= 0.01

4

) *

1

t

,
1

!

i

i

!

.

1
'

!
1
'

..
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!
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! [

i
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Table F-42

Vegetation analysis for tree seedlings, shrubs. and herbs in Transmission Corridor Field, 1981.

SPLCIES COMMON NAME FREQUENCY RELATIVE DOMINANCE RELATIVE IMPORTANCE
FREQUENCY ( 4 COVER) DOMINANCE VALUE

THEL SEEDLINGS
-

ACER RUBRUM RED MAPLE 0.08 30.8 1. 78 53.6 84.3
FRUNOS SLROTINA BLACK CHERPY 0.10 38. 5 0.70 21.0 59.5
00ERCUS PALUSTRIS PIN OAK 0.02 7.7 0.36 11.0 18.7
BETULA POPULIFOLI A G RA Y DI PCH 0.02 7.7 0.33 9.9 17.6
CPATAEGUS SP. HAWTHORNE 0.02 7.7 0.13 4.0 11.7 q
PCFULUS TPEMULCIDES QUANIN3 ASPEN 0.02 7.7 0.02 0.6 8.3

SHRUBS

RUBUS FIAGELLARIS DEWB ERRY 0 . 96 51.1 23.19 68.6 119.6
RUBUS ALLEGHENI ENSIS BLACFBE PHY 0.46 24.5 3.51 10.4 34.8
CORNUS 'CEMa3A CR AY DDCWDOD 0.14 7.4 2.75 8.1 15.6
VITIS AESTIVALIS SUMMER GRAPE 0.08 4.3 2.72 8.1 12.3
RifU3 RADICANS POIS3N IVY 0.10 5.3 0.45 1.3 6.7
CELASTRUS SCANDENS D ITTERSWE ET 0.04 2.1 0.25 0.7 2.9
SALIX HUMILIS PRAIRIF WILLOW 0.02 1.1 0.48 1.4 2.5
LONICERA TARTARICA TARTARI AN HON EYSUCKLE 0.02 1.1 0.24 0.7 1.8
P!!US GLABRA SMOOTH $UFSC 0.02 1.1 0.10 0.3 1.4
sam 0CUS CANADENSIS COMMON ELDER 0.02 1.1 0.10 0.3 1.3
ODRNUS AMUMUM SILEY DOGWOOD 0.02 1.1 0.03 0.1 1.2

HERDS

CRASS (UNIDENTIFI ED) - 0.98 9.0 21.06 23.9 32.9
SOLIDACO JUNCEA EARLY 00LDENROD 0.92 8.5 9.16 10.4 18.9
FR AGARI A VI RGINI ANA WILD STRAWEERRY 0.90 8.3 8.44 9.6 17.9
SOLIDACO NEMORALIS LITTLE GREY OOLDENROD 0.74 6.8 8.73 9.9 16.7
RUME X ACETOSELLA SHEEP SORREL 0 . 90 8.3 4.61 5.2 13.5
HIERACIUM IRATENSE HAWKWEED 0.68 6.3 2.90 3.3 9.5
Moss - 0.32 2.9 5.60 6.4 9.3
ASTER PILOSUS HEATH ASTER 0. 56 5.1 3.30 3.8 8.9
DOLIDACO RUGOSA ROUGH GOLDENROD 0.34 3.1 4.63 5.3 8.4
LINARI A VULCARIS DUTTE R-AN D-ECGS 0.60 5.5 1.57 1.8 7.3
SOLIDACO CAN ALENSIS CANADA 00LDENROD 0.24 2.2 4.13 4.7 6.9
DOTRYCH10M DISSECTUM GR APE F ERN 0.60 5.5 1.15 1.3 6.8
SOLIDACO CRAMINIFOLI A FLATsPOPPED COLDENROD 0.26 2.4 2.90 3.3 5.7
ASPLENIUM PLATYNEURON EBONY SPLEENWORT 0.28 2.6 0.63 0.7 3. 3
CNA PH ALIUM ORTUS!FOLIUM CUDWE ED 0.22 2.0 0.46 0.5 2.5
POTEVf!LLA SIMPLEX C I NC UEF O!!. 0.14 1.3 1.10 1.2 2.5
IHLEUM PR ATENSE TIMOTH Y 0.10 0.9 1.36 1. 5 2.5
ACHILLEA MILLEFOLIUM YARHOW 0.18 1.7 0.66 0.8 2.4
ACROPYPON REPENS QUACK CRASS 0.02 0.2 1.76 2.0 2.2
RU D00CRI A HI RTA BLACK-EYED SUSAN 0.18 1.7 0.35 0.4 2 .1
HYPERICUM PUNCTATUM SPOTTED ST. JOHN 'S WORr 0.20 1.8 0.18 0.2 2.0
OENOTHERA BIENNIS EV ENI NG-PR I MROS E 0.14 1.3 0.26 0.3 1.6
DAUCUS CAROTA QUEEN ANNE 'S LACE 0.12 1.1 0.15 0.2 1.3
OXALIS STRICTA YELLOW WOOD SORREL 0.12 1.1 0.06 0.1 1.2
SOLANUM CAROLINENSE HO FS E-N ETTLE 0.10 0.9 0.16 0.2 1.1
LYCOPOO1UM FLABELLIFORMB GR00ND FINE 0.08 0.7 0.32 0.4 1.1
TRIFOLIUM SP. CLOVER 0.10 0.9 0.13 0.1 1.1
ANTENNARI A NnGLECTA PUSSYTOES 0.08 0.7 0.22 0.2 1.0
CIF$1UM PUMILUM PASTURE THISTLE 0.08 0.7 0.16 0.2 0.9
PLANTADO LANCEOLATA ENGLISH PLANTAIN 0.08 0.7 0.11 0.1 0.9
HYPER 10)H PERFOPATUM COMMON ST. JOHN 'S WOffr 0.08 0.7 0.10 0.1 0.8
VERONICA OFFICINALIS COMMON SPEEDWELL 0.06 0.6 0.12 0.1 0.7
CARtX SP. ' SEDCE 0.06 0.6 0.09 0.1 0.7
APOCYNUM CANNABINUM INDIAN HEPP 0.04 0.4 0.17 0.2 0.6
AMBROSI A ARTEMIS! !FOLI A R ACWE ED 0.04 0.4 0.14 0.2 0.5
LIT 7TR 0.02 0.2 0.25 0.3 0.5-

UNIDE:NTIFIED HFRD41 - 0.04 0.4 0.09 0.1 0.5
VIOtA PAPILIONACEA COMMDN BLUE VIOLET 0.04 0.4 0.06 0.1 0.4
BAKE SOIL 0.02 0.2 0.13 0.1 0.3-

DESMODIUM PANICULATUM TICN TPEFOIL 0.02 0.2 0.11 0.1 0.3
TRIQlOSTEM DICHOTOMUM BLUE CURLS 0.02 0.2 0.10 0.1 0.3
TAR AXACUM OFFICIN ALE DANDEt,10N 0.02 0.2 0.10 0.1 0.3
PRUNCLLA VULARIS SELF-HEAL 0.02 0.2 0.09 0.1 0. 3
ONOCIEA SINSIBILIS SENSITIVE FFRN 0.02 0.2 0.08 0.1 0.3
ANDROPOGON SCOPARIUS LIT 1tE DLUESTEM 0.02 0.2 0.07 0.1 0.3
CHRYSANTHEmM IJUCANTHDUM OX-EYE DAISY 0.02 0.2 0.05 0.1 0.2
TRIODI A FLAVA PU RP LETOP 0.02 0.2 0.05 0.1 0.2
MI LAMPYRUM LINEARE COk-WHEAT 0.02 0.2 0.02 0.0 0.2
ASTER SIMPLEX ASTER 0.02 0.2 0.02 0.0 0.2
LACTUCA CANADENSIS WILD LETTUCE 0.02 0.2 0.01 0.0 0.2
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Table F-43

Compa r ison o f tree see 11ings, shrubs, and herbs in cover) in Transmission Corridor Field, 1979 and 1981.

I COVLP

S PE CI E S CC!:PCN N AME 1979 1991 f T PE ND

TFEE SEEDLINCS

ACEF PUEFLP FEL PAFLE 1.C9 1.'8 1.14
PFUNUS SEFOTINA BLACK CHEFFY 1.21 0.70 1.32
GLEFCUS FALCSTPIS FIN OAK C.02 0.36 1.CC
EETLLA FCFLLIFOLIA CEAY BIPCH 0.00 0.33 1.00
CF ATAECUS SP. HAWTHOPNE 0.06 0.13 1.00
POPULUS T FEFULO!CES CUAFING ASP EN 0.00 0.02 1. C C
FPUNUC VIFCIN!ANA CHORE CHEPPY 0.01 0.00 1.00
FPLNUS FENSYLVANICA FIN CHEFPY 0.03 0.00 1.00

S tf PUBS

PLBUS FIACELLAPIS CEkB E P P Y 29.80 23.19 4.96* -

RUBUS ALLECHENIENSIS BLACFBEPPY 4.50 3.51 2.33
COPNUS PACEPOSA CPAY DOCWOOD 2.39 2.75 0.22
VITIS AEST!VALIS SUFMER CPAPE 1.17 2.72 1.49
SALIX lluMILIS FPAIFIE v!LLCW l.84 0.48 1.00
PICS PADICANS PO li-O N IVY 2.54 0.45 14.5C** -

F APTif ENOCIS SUS CUINC UEFOLI A VIPCIN!A CPEEFEP 0.30 0.00 4.69* -

HEPBS

20.77 21. 06 0.43CPASS(UNIDENTIFIED) -

SOLICACO JUNCEA EAPLY COI.CFNPOD 10.72 9.16 1.62
SOLID ACO NEr'OPALIS LITTLE CPEY COLCEMPOD 2.00 8.73 38.44** +

F F ACAP! A VIPCIN! AN A WILD STPAhT3 E PPY 16.93 8.44 55.18** -

MO3S - 6.76 5.60 0.25
SOLID ACO PUCCSA POUCH COLDENPOD 4.76 4.63 0.03
PUPEX ACETOSELI,A SPEEP SCPPEL 6.80 4.61 4.82* -

SOLID ACO CAN ADrNSIS CANACA COLDENFOD 3.00 4.13 5.39' +

AS7EP PILOSUS HEATH ASTEF 1.70 3.30 11.65** +

H!rPACIUr FPATENSE fi AWKW E ED 3.91 2.90 2.02
SOLIDAGO CPArt!NIFOL!A FLAT-TOPFED CCLCENPOD 2.94 2.90 1.03
LINA PI A VULCAPIS B UT 7 E F- AN D- EC CS 3.32 1.57 9. 6 3 * * -

EoTPYCP!UM DISSECTUri CPAFE FEPN 0.91 1.15 0.40

* -S !CN !F I CANT AT P <= 0. 0 5
* *-S I ON ! F I CANT AT P;< = 0.01
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Fig. F- 1

Location of vegetation and bird census plots and salt drif t transects on the
Susquehanna SES site, 1981. '
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ABSTRACT

Preoperational studies were conducted throughout 1981 to collect data

on bird populations near the Susquehanna SES site. None of the 181 species

and 2 hybrids observed were listed as threatened or endangered species by

the U. S. Department of the Interior. Seasonal censuses in two forest and

two field plots showed that densities of most species were similar to past

years; however, significant trends were found in all but one of the plots.

Density increases of some species in Council Cup Forest were associated

with gypsy moth infestation while most increases in Switchyard Field were

linked to vegetational succession. During breeding bird censuses, evidence

of nesting was found in the same four plots for 52 species and 1 hybrid.

Transmission structures in Switchyard Field were used as lookout posts and

courtship and nesting sites. River censuses during autumn migration revealed

a mean of 1.25 water birds of 14 species per kilometer, a level much lower

than in previous years. In the study of bird impaction on the Unit 1 and

2 Cooling Towers, 466 birds of at least 32 species were collected in

systematic searches; 97% of this total impacted during the autumn migration.

Nearly all of these were small insectivorous birds known to be nocturnal

migrants.
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INTRODUCTION

Preliminary studies of the bird life at the Susquehanna SES site were

conducted from 1971 through 1974. During this period, the literature was

surveyed, a species list compiled, and the relative abundance of resident

and transient bird species monitored (Ichthyological Associates 1973, 1974;

Burton 1976).

Preoperational studies, begun in January 1977, were continued in 1981

to collect data on bird populations at the Susquehanna SES during the final

construction phase (Ruhe 1978, Ruhe and Montgomery 1979, Gross et al. 1980,

Gross and Montgomery 1981) . These baseline data will be compared with

similar data collected after the power station begins operation. In

addition, the study of bird impaction on the Unit 1 and 2 Cooling Towers

of the Susquehanna SES, conducted from 1978 through 1980 (Ruhe and

Montgomery 1979, Gross et al.1980, Gross and Montgomery 1981), was also

continued to provide information on bird mortality during the 1981

migrations.

PROCEDURES

Seasonal Census

Four bird census plots (Council Cup Forest, Township Road 419 [TR419]

Forest, Switchyard Field, and Transmission Corridor Field) were censused

in 1981 (Fig. F-1). Criteria considered in selection of the plots were:

1) the vegetation be representative of the Susquehanna SES site, 2) the

)
I
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l areas remain relatively undisturbed throughout construction, and 3) the

plots be of relatively uniform habitat (Hall 1964). Both Council Cup

Forest (6.00 hectares) and TR419 Forest (11.05 ha) were wooded; Switchyard

Field (5.96 ha) and Transmission Corridor Field (4.34 ha) were abandoned

fields. The plots were surveyed and the boundaries marked with flagging.

Transect lines in each plot were surveyed and flagged at distances

dependent upon vegetation density.

Seasonal censuses were designated and conducted according to the

following timetable: winter, 16 December-28 February; spring, 1 March-

19 May; summer, 20 May-2 August; autumn, 15 August-30 November. Seven

censuses were done in each plot during each season according to methods

proposed by Hall (1964) and revised by Van Velzen (1972). Censuses were

not conducted during periods of inclement weather, such as heavy rains

or high winds. Winter, spring, and autumn censuses were begun prior to

0900 h and summer censuses started within 30 minutes of sunrise. A route

along the transect lines was followed in such a way as to cover all sections

of the plot without overlap. Each individual bird was counted and identified

either visually or aurally. Time and weather conditions were recorded at

the start and conclusion of each census. Data were transferred from field

notes to bird census code sheets for computer input. The following were

calculated for bird species in each plot:

Frequency = number of censuses in which a species occurs
total number of censuses

.
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2num er a species /km
Mean Density = total number of censuses

""~' # " "U '**
Relative Density = tote ensity of all species

X 100

Additional observations were made in areas other than the four study plots

to supplement phenological information.

Seasonal censuses data collected in 1981 were compared to data compiled

since 1978 using two nonparametric statistical tests: Friedman's two-way

analysis of variance (Siegel 1956) and Page's distribution-free test for

ordered alternatives (Hollander and Wolfe 1973). Friedman's test (S) was

used to detect significant changes in the densities of each species and

Page's test (L) was used to detect linear trends among years. In both

tests, the 5% probability level was used to determine significance. Data

were compared on a census-to-census, year-to-year basis within each season.

Comparisons were limited in each plot to cases where seven censuses were

conducted during a season for at least three years. By these criteria,

data were not tested from winter censuses in any plot or spring and summer

censuses in Transmission Corridor Field. These methods were useful for

detecting changes and trends in densities of species which vere present

throughout most of a season.

All species observed were checked against the federal endangered and

threatened species list (U. S. Department of the Interior 1979) and the

American Birds Blue List (Tate 1981) . Species named to the Blue List are

those which are "recently or currently giving indications of non-cyclical



285

population declines or range contractions either locally or widespread"

(Tate 1981) . Nomenclature follows American Ornithologists' Union (1957;

1973a, b; 1976).

Breeding Bird Census

Two forest (Council Cup and TR419 Forests) and two field (Switchyard

and Transmission Corridor Fields) study plots were censused eight times

between 1 May and 17 July. The plots were the same as those used in the

seasonal censuses with identical boundaries and transects. The census

period included the peak breeding and nesting season for most Pennsylvania

birds (Wood 1979).

Breeding bird censuses were conducted according to methods proposed

by Hall (1964), International Bird Census Committee (1970), and Van Velzen

(1972). Censuses were not conducted during periods of inclement weather,

such as heavy rains or high winds. Each census began within 30 minutes of

sunrise, a period that coincides with the beginning of intense singing by

most songbirds (Hall 1964). Starting locations were altered in each plot

from census to census to minimize bias that might result from changes in'

singing intensity. A route along the transect lines was followed in such

| a way as to cover all sections of the plot without overlap. Birds were

censused by the spot-mapping method in which each contact with a bird was

located and registered on a daily census map. Each entry on the daily

census map indicated species, behavioral activity (e.g. singing, aggression,

_
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nest building), and sex when known. Landmarks and vegetation plot markers

were used as mapping reference points.

A bird-banding program was conducted to supplement data obtained from

the spot-mapping technique . Banding often yields additional information

since numbers of birds can be underestimated even by qualified observers

(Preston 1979, DeSante 1981, Karr 1981) . Birds were captured in mist nets

or, in the case of nestlings,by hand. Each bird was banded with a U. S.

Fish and Wildlife Service leg band. Most banding was done in Switchyard

Field because underestimates of bird banding data were likely in this plot

where high shrub density and high breeding bird density occurred together.

In addition, nest searches were conducted in each plot as late as 27 August,

with emphasis on those species that are difficult to study with the spot-

mapping technique because of their secretive habits, atypical territorial

behavior, or semi-colonial nesting habits.

Data from the daily censuses were analyzed to estimate the number of

breeding pairs of each species. Registered contacts on the daily census

maps were transferred to species maps for each plot. The number of

breeding pairs was usually found by counting the number of clusters formed

by the registrations of conspicuous territorial males. Mapped nest locations

and capture points of banded birds provided additional data. For each

species, mean density (number of breeding pairs /km ) and relative density

(number of breeding pairs of one species / total number of breeding pairs of

all species) were calculated.

_ _ _ _ _ _ _
.
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River Bird Census

During six weekly censuses conducted from 9 October through 23 November,

waterfowl and other water birds were identified and counted from a boat on

16-km section of the Susquehanna River. The census route extended froma

the Shickshinny-Mocanaqua Bridge to the Berwick-Nescopeck Bridge. Conditions

limiting the number of censuses were river levels less than 149.5 m above

mean sea level at the Susquehanna SES Biological Laboratory, hazardous

river conditions such as ice floes and flooding, and inclement weather.

Each census was begun between 0800 and 1000 h and lasted about 2 hours.

Data were transferred from field notes to bird census code sheets for

computer input and results were tabulated. During periods when censuses

we re not conducted, observations were made from lookout posts along the

river to provide additional phenological information.

Bird Impaction

In 1981, bird impaction studies were continued on the Susquehanna SES

site at the completed Unit 1 Cooling Tower and studies were initiated at

the Unit 2 Cooling Tower, currently under construction. The tops of both

towers are 165 m above ground level and equipped with 480-volt aircraft

warning strobe lights (5 on each tower) . The towers are also illuminated

with 480-volt high-intensity mercury vapor lamps located around the tower

lintel, about 12 m above ground level.
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Systematic searches for impacted birds were begun prior to 0800 h on'

weekdays, excluding holidays, f rom 23 March through 5 June and fron 17
i

August through 6 November. Searches were conducted each day from 8 September

through 16 October to coincide with the peak autumn migration period, as

determined from past impaction studies on site (Ruhe and Montgomery 1979

Gross et al. 1980, Cross and Montgomery 1981). This intensified collection ,

|
,

schedule aided in the identification of birds, especially those which fell

into the water of the Unit 1 basin where they were subject to rapid decay.

It also may have reduced loss of specimens to scavengers such as crows and

skunks and decreased predation upon injured birds as evidenced in similar

studies by Avise and Crawford (1981) .

Each search included the tower base, cold water inlet, basin interior,

and an area extending 10 m out from the base. Construction equipment and

debris around the Unit 2 Tower hampered thorough investigation of its

perimeter. Also, construction activity occasionally interrupted searches>

at Unit 2 Cooling Tower. Impacted birds were collected and tagged to

indicate point of discovery with reference to compass direction away from

the respective tower. Birds co11ceted from the water in the Unit I basin

'

were not labeled with respect to direction or exact date of impaction

because they probably floated away from the impaction point in the turbulen t

water within the basin.

| An attempt was made to collect all impacted birds during each search;

however, specimens recovered from the water in the Unit 1 basin were often

in various stages of decay indicating that they had probably impacted one

1

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

\
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or more days before collection. All data were, therefore, tabulated in

5-day groups (7-day groups when daily searches were conducted) to reduce
i

day-to-day carry-over of impacted birds. It was also recognized that this
,

proccdure did not eliminate carry-over between groups and the data were

analyzed accordingly,
i

Identification was made or checked with the aid of keys and descriptions

f rom Roberts (1955), Robbins (1964), Philips et al. (1966), Robbins et al.

(1966), Lanyon and Bull (1967), and Peterson (1980). Location weather

conditions were noted daily at the Susquehanna SES site and notes were

augmented with data recorded at the Biological Laboratory, Susquehanna SES

Fkterological tower, and by the National Oceanic and Atmospheric Administration

(NOAA 1981) at Avoca, Pennsylvania, for the previous 10 hours.

RESULTS AND DISCUSSION

A total of 228 hird species and 2 hybrids was observed near the Susque-

hanna SES site from 1971 through 1974 and 1977 through 1981 (Table G-1).

During 1981, 181 species and 2 hybrids were observed near the site (Fig. G-1).

One species, glossy ibis, and two hybrids, mallard-black duck and Brewster's

warbler, were not reported in previous years. None of the species observed

in 1981 were listed as threatened or endangered by the U. S. Department of

the Interior (1979).

Twenty-five species observed near the Susquehanna SES site in 1981

(Table C-1) were included in the 1981 Blue List (Tate 1981): 3 were
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pe rmanent residents, 13 were summer residents, and 9 were transients. Of

the species that maintained breeding populations in at least one breeding

bird plot, six were on the 1981 Blue List: American kestrel, yellow-billed

cuckoo, hairy woodpecker, willow flycatcher, golden-winged warbler, and
!

yellow warbler.

Seasonal Census

The total mean densities of birds in each plot and in each season from

1978 through 1981 are shown in Figs. G-2 and G-3. The populations are divided

into two broad 7ategories: permanent residents and migrants. Permanent

residents are birds which do not migrate periodically and usually stay

in the same area throughout the year; the others are migrants (Terres 1980) .

The list of species considered as permanent residents was taken from Wood

(1979).

Winter

Twenty-three species were observed in the bird study plots during

winter censuses (Table G-2). Fifteen species were observed in TR419

Forest, 13 in Council Cup Forest, and 7 each in Switchyard Field and
|

Transmission Corridor Field. Black-capped chickadee had the highest mean
|
1 density of any species in Council Cup Forest, TR419 Forest, and Transmissioni

Corridor Field. Dark-eyed junco had the highest mean density in Switchyard

Field. Council Cup Forest had the highest total mean density of any of the

plots.

t

- . _
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Compared to the other seasons, the total mean densities were fairly

low during winter in all plots (Figs. G-2 and C-3). As in 1980 (Gross and|

|
!

Montgomery 1981), the total mean density in Council Cup Forest was

relatively low because of the lack of migrant species, particularly dark-

cyed junco. Permanent residents increased as a group over last year

because of higher numbers of downy woodpecker and tuf ted titmouse.

Winter bird populations in TR419 Forest were similar tc those of previous

years with the exception of black-capped chickadee which had a mean

density less than half that of any previous winter. The total mean

densities of both abandoned field plots were higher in 1981 than in past

Most birds observed in the field plots during winter flew intoyears.

the fields f rom nearby hedgerows while censuses were conducted.

Spring

During spring censuses, 82 species and 2 hybrids were observed in the

study plots (Table G-3). Fif ty-three species were observed in TR419 Forest,

45 species in Council Cup Forest, 24 species and I hybrid in Switchyard Field,

and 17 species and I hybrid in Transmission Corridor Field. Black-capped

chickadee had the highest mean density of any species in Council Cup Forest,

brown-headed cowbird in TR419 Forest, and field sparrow in both abandoned

field plots. Transmission Corridor Field had the highest total mean density
*
.

of any of the pS>ts.
t

All plots of: cept Transmission Corridor Field had a higher total mean
9

tdensity in 1981.han in any previous year (Figs. C-2 and G-3) . Overall,
T

.

y
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densities in Council Cup Forest were not very different from those of

previous springs, with one exception. Yellow-rumped warbler, a midspring

migrant, had a mean density that was over 3-fold larger than in any

previous year. In TR419 Forest, three species showed significant upward

trends over the last three years: blue Jay (L = 92.0, P<0.05), tufted !

titmouse (L = 95.0, P<0.01), and brown-headed cowbird (L = 94.0, P<0.01) .

Blue jay had a mean density over twice as large as in any previous year

because it was present for the first time in early spring. For the third

consecutive year, there was an increase in the total mean density in

Switchyard Field. Starling (L = 94.0, P<0.01) and field sparrow (L = 95.0,

P<0.31) both showed significant increasing trends over the past three years.

Starlings arrived in the plot earlier than in past years and were nest-

searching on transmission towers as early as 17 February. A later

migrant, common yellowthroat, had a mean density 3-fold higher than in any

previous year. There were no recognizable trends in bird densities in

Transmission Corridor Field. As in the past, total mean density was

dominated (59.4%) by field sparrow and song sparrow.

Sammer

During summer censuses, 62 species and I hybrid were observed in the

study plots (Table G-4). Thirty-nine species were observed in TR419 Forest,

36 species in Council Cup Forest, 33 species and I hybrid in Switchyard

Field, and 16 species in Transmission Corridor Field. Black-capped

chickadee had the highest mean density in both forest plots and field

i

_- _ _ __ _ _ , ____. . --
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sparrow in both field plots. Switchyard Field had the highest total mean

density of any of the four study plots and the highest observed in any

summer census.
|

| The total mean density in Council Cup Forest was higher than in any
!
'

past year (Fig. G-2) . Several species, including black-capped chickadee,

had higher mean densities than in previous summers. Gypsy moth infestationI

in Council Cup Forest may have increased bird densities by attracting birds

to the plot. Many forest species, especially cuckoos (Bent 1964), eat

gypsy moth caterpillars (Terres 1980) and may be attracted to areas where

infestations occur. One such species, blue jay, showed a significant

upward trend (L = 91.5, P<0.05) over the past three summers. The

defoliation of many deciduous trees and saplings, particularly oaks

(Querenc spp.), by gypsy moth caterpillars (Table F-39) may have attracted

species such as eastern wood powee and cedar waxwing that prefer a more

ope;. habitat. Another possible ef fect of gypsy moth defoliation on the

results was that it enabled more accurate censusing due to the better

visibility. A species probably not affected by gypsy moth infestation,

blue-gray gnatcatcher, also showed a significant upward trend (L = 91.5,

P<0.05) over the last three years in what seemed part of a regional

increase reported by other observers (Boyle et al. 1981).

In TR419 Forest, the total mean density was lower in 1981 than in

1980 (Fig. G-2). Numbers of most species were similar to those in past
,

summers. In this period, however, significant trends occurred in three

species: blue jay (L = 92.0, P'0.05) increased while black-and-white

l
i
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j warbler (L = 93.5, P<L.01) and rufous-sided towhee (L = 92.5, P<0.05)

d ec rea sed , c .y moth defoliation was not as severe in TR419 Forest as

it was in Council Cup Forest (Table F-39), and it did not seem to affect

the bird densities.

The total mean density in Switchyard Field increased for the third

consecutive year (Fig. G-3). Rany species had higher mean densities than

in any former summer andsome of these showed significant increasing trends

f rom 1979 through 1981. Among them were prairie warbler (L = 93.0, P<0.01),

common yellowthroat (L = 91.0, P<0.05), yellow-breasted chat (L = 95.0,

P<0.01), and field sparrow (L = 92.0, P<0.05). Trends in these species

were probably due to the successional increase in shrubs and tree saplings

in this abandoned field plot (Table F-41). For instance, prairie warbler

was not present in the plot before 1980 although it was found in nearby

hedge rows in 1979 (Gross and Montgomery 1981). Two other species which had

increasing trends, common flicker (L = 91.5, P<0.05) and eastern kingbird

(L = 92.0, P<0.05), were attracted to transmission structures in the

plot for courtship and nesting sites, respectively. In addition, summer

densities of song sparrow significantly differed (S = 7.714, DF = 2,

P<0.05) in this three-year period. Their density was highest in 1980

(Gross and Montgomery 198i), probably as a result of territory shifting

at the plot's edge.

The total mean density in Transmission Corridor Field in the summer

was lower in 1981 than in 1980 (Fig. C-3). As in the spring, field sparrow

and song sparrow dominated the bird community and together composed 57.7%

__
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| of the total mean density. One warbler, common yellowthroat, decreased
!

l

i in numbers since 1979, while another, yellow warbler, increased. |

|

|

Autumn

At least 84 species were observed in the study plots during autumn

censuses (Table G-5). At least 55 species were observed in TR419 Forest,

50 in Council Cup Forest, 41 in Switchyard Field, and 19 in Transmission

Corridor Field. Black-capped chickadee had the highest mean density in

Council Cup Forest, cedar waxwing in TR419 Forest, starling in Switchyard

Field, and field sparrow in Transmission Corridor Field. Switchyard Field

had the highest total mean density of any plot in any season since these

studies were begun in 1978.

The total mean density in Council Cup Forest increased for the third

consecutive year (Fig. G-3). Pe rmanent residents increased over this

period and significant increasing trends were found for black-capped

chickadee (L = 195.5, P<0.01), tufted titmouse (L = 190.5, P<0.05), and

white-breasted nuthatch (L = 190.5, P<0.05), all hole-nesting permanent

residents. Red-breasted nuthatch, a hole-nesting migrant, also significantly

increased (L = 196.0, P<0.01), probably as a result of nesting in or near

the plot. Although three migrant warblers, yellow-rumped warbler, Blackburnian

warbler, and American redstart, were observed more frequently and had higher

mean densities in 1981 than in previous autumns, significant trends were not

found for them.

. . . _ . __
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Total mean density changes in TR419 Forest, unlike those of Council

Cup Forest, showed no recognizable pattern (Fig. G-2) . Increasing trends

in blue jay (L = 203.0, P<0.001) and tuf ted titmouse (L = 191.5, P<0.05)

occurred over the last four autumns. Three migrant species, American

robin, cedar waxwing, and white-throated sparrow, together composed 28.5%

of the total mean density. Flocks of all three species were observed

feeding on f ruits of trees, shrubs, and vines in the plot. Two conifer-

forest species, red-breasted nuthatch and pine siskin, were observed in

TR419 Forest during autumn migration for the first time.

With the exception of 1980, the total mean density in Switchyard

Field increased each year since 1978 (Fig. C-3). Several migrant

species, especially white-throated sparrow, had higher mean densities in

1981 than in any previous autumn. Two other migrants, cedar waxwing and

American goldfinch, had higher densities as a consequence of their late

nesting season; active nests were found as late as 27 August.

The total mean density in Transmission Corridor Field was similar

to nast years (Fig. G-3). Field sparrow and song sparrow dominated the

bird community with a combined relative density of 54.3%. As in Switchyard

Field, cedar waxwing had a higher mean density than in previous years

because of its late nesting season in 1981; nests were active as late as

26 August.
,

t

.
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Breeding Bird Census

A total of 52 species and I hybrid of breeding birds occurred in the

| four study plots (Table G-6). There were 32 species in TR419 Forest, 28

species in Coun,cil Cup Forest, 19 species and I hybrid in Switchyard Field,

i and 12 species in Transmission Corridor Field. Species with the highest

breeding bird densities in each plot were black-capped chickadee (75.0

pairs /km ) in Council Cup Forest, rose-breasted grosbeak (54.5. pairs /km )

in TR419 Forest, common yellowthroat and field sparrow (both 166.5 pairs /

km ) in Switchyard Field, and field sparrow (173.0 pairs /km ) in Transmission

Corridor Field. Switchyard Field had the highest total breeding bird

density (807.0 pairs /km ).

The total breeding bird density (676.0 pairs /km ) and number of

breeding species (28) in Council Cup Forest were the highest found in that

plot since breeding bird censuses were begun in 1977. Three species, black-

capped chickadee, yellow-billed cuckoo, and blue-gray gnatcatcher, had

higher breeding densities than in any previous year. For reasons discussed

in the Seasonal Census section, the infestation of gypsy moth caterpillars

in Council Cup Forest may have af fected breeding bird densities by attracting

birds to the plot or by permitting more accurate censuses. Defoliation of

trees and saplings in Council Cup Forest may have long-term effects on the

breeding bird densities in that plot, especially if infestations occur in

future years. One nest each of six species was found in or adjacent to

the plot. Nesting pairs of cedar waxwing were observed for the first time

in the plot.

__ __ _ _
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In TR419 Forest, the total breeding bird density (494.5 pairs /km )

increased for the fourth consecutive year. Although the number of

breeding species (32) was the same as in 1980, it was higher than in

any year previous to that (Gross and Montgomery 1981). Cedar waxwing

and yellow-billed cuckoo were the only new breeding species recorded.

Four species, tufted titmouse, hooded warbler, scarlet tanager, and rose-
i

breasted grosbeak, had higher densities than in any previous breeding |

season; the density of rose-breasted grosbeak, for example, was twice

that of any previous year. Another species, blue jay, had a higher

breeding density in 1981 than in any year except 1977. Eleven nests of

six species were found in or adjacent to the plot. Although gypsy moth

defoliation was not as severe as in Council Cup Forest (Table F-39), it

may have affected the breeding bird densities in TR419 Forest.

Total breeding bird density in Switchyard Field increased for the

third consecutive year to a Icvel more than twice that of the first census

in 1978. The number of breeding taxa also increased steadily through this

period from 11 species in 1978 (Ruhe and Montgomery 1979) to 19 species

and I hybrid in 1981. Eastern kingbird, cedar waxwing, and Brewster's

warbler nested in the plot for the first time in 1981. Brewster's warbler

is a fertile hybrid of a golden-winged warbler and blue-winged warbler

(Terres 1980); the Brewster 's warbler observed in the plot was a female

mated to a male golden-winged warbler. Increases in the percent cover of

shrubs and tree seedlings (Table F-41) may have attracted more species to
' the plot and, thus, increased breeding bird densities. Eastern kingbird

_ _ _ _
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and starling nested on transmission towers. Common flicker used the towers

and guidewires as courtship sites and American kestrel used transmission

structures and lines as lookout posts.

|

Some estimates of breeding bird densities in Switchyard Field were

refined as a result of more thorough coverage achieved by banding and

nest-searching. Sixty-two birds of 13 species were banded during the

nesting season, and eight birds of four species were recaptured from

previous years. Among these were a female yellow-breasted chat and a

male common yellowthroat banded in the summer of 1978. Fifteen nests of

ten species were located in or adjacent to the plot. As a result of these

data, estimates of cedar waxwing, common yellowthroat, yellow-breasted

chat, and field sparrow were increased from those obtained by the spot-

mapping method.
i

In Transmission Corridor Field, the total breeding density (633.5 pairs /'

km ) and number of breeding species (12) were higner in 1981 than in either

previous year. Breeding pairs of yellow warbler, cedar waxwing, and

cardinal were observed for the first time in the plot. Three other spec" s,-

field sparrow, gray catbird, and American goldfinch, had higher breeding

densities than in either previous year. Fif teen nests of eight species

we re found in or adjacent to the plot. As in the past, field sparrow and

song sparrow dominated the breeding population with 52.7% of the total

breeding density,

i

_ _ . - - - . ___ --
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In 1981, overall changes in breeding bird densities in study plots

did not show any recognizable trends that could be linked to power plant

c on s t ruc t ion . Some changes were possibly linked to either vegetational

succession or gypsy moth infestation. Transmission structures also affected

breeding densities in Switchyard Field by providing nesting sites, lookout |
1

,,osts, and courtship sites for some birds in this plot.

River Bird Census

A total of 120 water birds of 14 species was observed in six river
r

bird censuses conducted from 9 October through 23 November (Table C-7) .
! E

A mean of 1.25 birds /km was observed over the 16-km route. The highest
'

count of individuals (40), most of which were mallard, occurred on 16

October and the highest species count (8) occurred on 30 October. The

two most abundant species, mallard and great blue heron, composed 45.0%

of the total. The following three species were on the 1981 Blue List

(Tate 1981): great blue heron, black duck, and osprey. Four other

Blue-listed species, common loon, double-crested cormorant, black-crowned

night heron, and American bittern, were observed on or in the vicinity

of the river during 1981, although not in a census.

Low river levels prevented censusing during most of spring and in

early autumn. Surveys conducted in early March indicated that waterfowl

populations were high during early spring migration. db11ards were

l
1
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particularly abundant with 157 observed on 4 March and 119 on 12 March.

Overall, however, low river levels seemed to restrict the number of

waterfowl along the route. Observations from lookout points along the

river shore in mid and late spring revealed few water birds. Numbers

| ~

of water birds observed during the 1981 autumn censuses were much lower'

;

than the numbers recorded in the autumn of 1977 (Ruhe 1978) when river,

levels were higher (Soya and Jacobsen 1978).

Nests of green heron, mallard, mallard-black duck hybrid, wood duck,

'.111 deer, and belted kingfisher were found near the Susquehanna SES.

Observations of immature Canada goose and spotted sandpiper during the

summer indicate that these species also nested along the river.

Bird Impaction

In 1981, 466 birds of at 1 cast 32 species were collected during

systematic searches for impacted birds at the Unit I and 2 Cooling Towers

of the Susquehanna SES. Fourteen birds of at least 12 species were

collected from 23 March through 5 June during the spring migration

(Table G-8) . About 30-fold more birds, 452 birds of at least 30 species,

were ccilected during the autumn migration period from 17 August through

6 November (Table G-9). Of the 466 birds collected in 1981, 397 (85%) were

collected at the Unit 1 Cooling Tower and 69 (15%) were collected at the

Unit 2 Cooling Tower.

,. , _ . - - - . _ _ . _ _ . - . . .-.
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In general, the number of bird impactions was linked to the intensity

of nocturnal bird migration through the area. In the spring, no birds were

collected before 28 April. Five birds, 36% of the spring impactions,

were found on 22 May. In the autumn, seven birds were collected in August

and only one bird was found during the last week in November. Over 72% j

of the autumn impactions were collected from 27 September through 10

October. The largest numbers of birds were found on 29 September (81 birds)

and 30 September (79 birds) . These were the two largest single day

collections recorded at the Susquehanna SES site since impaction studies

were initiated in 1978.

All species of impacted birds collected were small to medium-sized

passerines known to be nocturnal migrants (American Ornithologists' Union

1957, Terres 1980) . The five most coc:monly collected species included

red-eyed vireo (159), black-throated green warbler (55), magnolia warbler

(39), common yellowthroat (32), and solitary vireo (29). No threatened

or endangered species (U. S. Department of the Interior 1979) were collected;

however, three specimens of the Blue-Listed golden-crowned kinglet (Tate 1981)

were found.

Bird impactions at the cooling towers were often associated with the

movement of f >ntal systems through the area. In the spring, birds were

found more of ten af ter passage of a warm front, during nights with winds

from the south or southwest (NOAA 1981). Pettingill (1970), Avery et al.

(1977), and Richardson (1978) found that spring migration is greatest

during these conditions. In the autumn, most occurrences of high bird
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mortality, including the large kills of 29 and 30 September, were associated

with passage of a cold front (NOAA 1981) with winds from the north or

no rthwes t that are favorable for southward migration (Richardson 1978) .

These weather conditions produced similar results in other impaction studies

(Brewer and Ellis 1958, Crawford 1981) . Impactions at the Susquehanna SES

were often associated with precipitation during autumn and valley fog often

surrounded the station in the early morning hours, but it was not known if

fog was present near uddnight when nocturnal migration is heaviest (Be11 rose

1971).

Although most of the larger collections were made immediately after

passage of a frontal system, impacted birds were found scattered around

the base of the towers, rather than in one general area. Cochran and

Graber (1958) found that nocturnal migrants are confused by tower lights

on nights when cloud ceiling is low and birds are forced to fly at an

altitude of less than 3000 feet (914 m). The illuminated area around the

towers is greatly increased on foggy or overcast evenings due to light

refraction by water droplets (Avery et al. 1976). Migrants enter the

illuminated area while passing by and become disoriented. As a result,

birds fly about in the illuminated area and chances are increased that

some birds will strike the tower (Graber 1968) . This could explain why

birds were collected on all sides of the towers af ter frontal movement

through the area.

- - _ . - . -
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Impact mortality at the Unit 1 -and 2 Cooling Towers of the Susquehanna
1

SES was relatively low when compared to data collected at other. towers in i

the United States. One day mortality ranged from 23 to 69 birds et a

transmission tower (366 m) in North Dakota (Avery et al.1977) to an

estimated 15,000 at a television tower (304 m) in Wisconsin (Kemper 1964) .

Bellrose (1971) observed that most small nocturnal migrants fly on a broa'd

front at altitudes of 152-457 m above ground level. Although the Unit 1
1

and 2 Cooling Towers are 165 m above ground level, they only exceed the

highest local terrain elevation by about 50 m. Therefore, most nocturnal

|

migrant birds should pass over the towers except ' for situations in which

birds may descend when they suddenly encounter fog or precipitation

: (Terres 1980).

i
1

I

d
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309Table C-1

Sps:cies of birds observed near the Susquehanna SES site, 1973-74 and 1977-81. An * denotes new species
obwrved in 1981; / denotes a federally-lis ted endangered species; t denotes Blue-listed birds observed

| in 1981.
i
1

|

Caviidae Pandionidae
Cavia irr:dr - common loont Pandion haliastua - osprey t

. C. s tellata - red-throated loon

Falconidae
Podicipedidae F2?co percJrinas - peregrine falcon /

Todiecps grisegena - red-necked grebe F. columbarius - merlin
|

P. auritus - horned grebe F. sNeverika - American kestreit
; Podilymbus policeps - pied-billed grebe
j'

Tetraonidae
Phalacrocoracidae Bonasa umbellus - ruffed grouse

Thalaamcomr aurims - double-crested cormorantt
' Phasianidae

Colinks pirJ nianus - bobwhiteiArdeidaei i

| Ardea herodias - great blue heron t f+.J3f anus colchieus - ring-necked pheasant
Butorides striatus - green heron
Florida case.47ca - little blue heron

] Bu!: ulcus ibis - cattle egret Meleagrididae
Casmemliks allua - Areat egret MJlcaJrid gallopapo - turkey1

* Fgivtta thula - snowy egrat
hoticame geriJorut - black-crowned night heront
Irobejdus crilir - least bittern Rallidae

, Botaurun lentigincaus - American bitternt Rallus limisola - Virginia rail

1 Fleg2 dis falsinallus - glossy (bish Porzvu carolina - sora
Callinula ehtoropua - common gallinule

! Anatidae Fulica mericana - American coot
Clut coliebianus - whtstling swan^

Smnta canadensis - Canada goose Cha rad riidae
3. bcrniola - brant d:atu!rius semipatrutus - semipalmated plover
Chcn cacmicszenc - snow goose C. vaalfsrus - killdeer
Anaa platyrhyn:hcs - mallard Pluaialia er.atarola - black-bellied player

A. mbripca - black duck t
t%bri <a - malla rd-black ducke Se lopacidaeA. P atyrsyn h s r A.l f

A. acuta - pintail M ilAcla minor - American woodcock
A. ervaca - green-winged teal Capella gallinago - common snipe
A. discors - blue-winged ceal Aetitia sualaria - spotted sandpiper
A. a~driemu - Acerican wigeon TrinJa salitaria - solitary sandpiper
Aix spensa - wood duck T. 'cc r:3 ?w 4J - greater yellowlegsi

| Aythya ameriamu - redhead T. [lavipes - lesser yellowlegs
i A. collaris - ring-necked duck Calidris Nlanotos - pectoral sandpiper

A. valisincria - canvasback t C. fastimilis - white-rumped sandpipe r
A. trarila - greater scaup C. NiNutiIlJ - Icast sandpiper

A. affinis - lesser scaup C. rusillua - semipalmated sandpiper
FuJephala ola*:gula - common goldeneye LINdP0":43 JFIJcus - short-billed dowitcher
F. albecla - bufflehead
Clangula hycmilis - oldsquaw Laridae
W!anitta degla:di - white-winged scoter Larus marinkJ - great black-backed gull

| M. perspicillata - surf scoter L. arJantatud - herring gull
M. nigm - black'scoter L. de'a22rea: aid - ring-billed gull

Cryum ja tlic6nJia - ruddy duck L. philadelphia - Bonaparte's gull
} LOphadytes C% ullatus - hooded merganser Stcena hirundo - common tern f
' Wry s merganser * - comen merganser

M. scemtar - red-breasted urganser
Columbidae

Co!n-hr livia - rock dove
1 Cathartidae Lenaida macroura - mourning dove
; Cathartcs au N - turkey vulture

Cuculidae
! Accipitridae Cgagm welema - yell w-billed cuckoo t
; Asaipiter gentilis - goshawk C. wgthrq tlulrus - black-billed cuckoo

A. striaths - sharp-shinned hawk t
*

A. cocperii - Cooper's hawk +
bufeo j euin nais - red-tailed hawk Strigidae ,
F. lineatus - red-shouldered hawk U"8 ##" ,~ screech owl

l
.

F. P atypterka - broad-winged hawk 0".# # 2 # #'"# - 8'"# ""

S. da2inseni - Swainson's hawk A" # # k# ~ * ~"##"
B. lagopus - rough-Icgged hawk . A. fl -cus - short-eared owl
Naliacatus leueoxpiulus - bald eagle /
Circus cyaneus - marsh hawk

.-. - - -- - - . - - _ , - , , - - - _ - , . - _ , .
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| Table C-1 (cont.)
;

Caprimulgidae Troglodytidae*

Chordeiles minor - common nighthask Tro]lodstes aeden - house wren
T. troglodytes - winter wreni
Thryoth:rus lulcuicianus - Carolina wrent

Apodfdae Clstotheroa palustris - long-billed marsh wren
Chaetura pelagica - chimney sutie

Mimidae
fMian43 polyJ ottos - mockingbirdTrochilidae

Archilochus colubria - ruby-throated hummingbird t Du-stella carotirwr: sis - gray catbird
Torestoma rufu"r - brown thrasher

Alcedinidae
MeJ20erjle alcyon - belted kingfisher Turdidae

Turdus a:igrutorius - American robin
flylocichla muJtelina - wood thrush

Picidae Catharus guttata - hermit thrush
j Colaptes auratus - common flicker C. ustalata - Swainson's thrush

Dryocopus pileatus - pileated woodpecker C. minima - gray-cheeked thrush
,

Melanerpes carolinus - red-bellied woodpecker C. fuecessens - veery'

M. erythrocephalus - red-headed woodpecker Sialia sialis - eastern bluebirdt
,

Sphyrapieus varius - yellow-bellied sapsucker
'

Picoides villosus - hairy woodpeckert
I P. pubescens - downy woodpecker sylviidae

Polioptila caerulca - blue-gray gnatcatcher
Regulus satrapa - golden-crowned k.aglett

1

| Tyrannidae R. calendula - ruby-crowned kinglet
Tyrannus t|fra*wr - eastern kingbird,

k Myiarchus crinitus - great crested flycatcher
Sayornia T eehe - eastern phoebe Motacillidaeh;
D pidanar flaviventris - yellow-bellied flycatcher Anthus spinoletta - water pipit
E. virescer:s - acadian flycatcher
E truillis - willow flycat eSer t
E. minimus - least flycatcher Bombycillidae

,

Contopus utrens - eastern wood pewee Bvmbycilla cedrorw-r - cedar waxwing
4 httallcrnis borealis - olive-sided flycatcher
a

!

Sturnidae
i Alaudidae S!kenus vulgaris - starling-
I Erc":cphila alpestris - horned lark
t

i Vireonidae
Hirundinidae Virco griscus - white-eyed vireo ,

| Irido;;rcone ficator - tree swallow V. flavifrons - yellow-throated vireo
! Riparia riparia - bank suallow V. solitarius - solitary vireo

Stelgidopteryr ruficollis - rough-winged swallow V. Olivaceus - red-eyed vireo

Hirundo rustica - barn swallow V pniladelphicus - Philadelphia vireo
Petrochelidon pyrrhonata - c Lifi swallout V. gill %s - warbling vireo
Prorte subis - purple martin t

! Parulidae
Corvidae Ahiotilta varia - black-and-white warbler

Cya*pcitta cristata - blue jay Protonstaria citma - prothonotary warbler
Ccreus brachyrhynchcs - common crow Helmitherca vemivorus - worm-aating warbler
C occifrajus - fish crow Ver-Tivara chrysoptera - nolden-winged warblert

P. pinus - blue-winged warbler
V. shrysof tem x V. V nw - Brewster% varb h r *i,

'

Paridae P. pdNJrina - Tennessee warbler
parus atricapillus - black-capped chickadee. ' V. calata - orange-crowned warbler
P. bicolor - tufted titmouse V. swficapilla - hhville warbleri

| Parkla americana - northern parula warbler
| Dendroica percchia - yellow warbler t

Sittidae D. mayndlia.- magnolia warbler4

' Sitta carol.inensis - white-breasted nuthatch 0. figrina - Cape May warbler
S. cunadensis - red-breasted nuthatch D. caerulescens -black-throated blue warbler

7 C. coronata - yellow-rumped warbler
D. virers - black-throated green warbler

Certh11dae P. cerulea - cerulean warbler
E. [haCerthia familiaris - brown creeper I. d x{J,- Blackburnian warblern ua - yellow-throate.1 warbler
O. pencylvanica - chestnut-sided warbler
D. castanea - bay-breasted warbler
O. striata - blackpoll warbler

.- _-
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Table C-1 (-ont. )

Parulidae (cont.)
O. pinus - pine warbler
p. discolor - prairie warbler
v. palmrwr - palm varbler
Seiuria aurocapillus - avenbird
S. nopeborucensfu - northern waterthrush
S. motacilla - Louisiana waterthrush
Oporornis formsun - Kentucky warbler
C. af lis - Connecticut warblerf
O. philadelphia - mourning warbler
Ceothlypia trichaJ - common yellowthroat ,

Icteria virens - yellow-breasted chat [
Wilconia gitrina - hooded warbler *

V. pusilla - Wilson's warbler
V. canadensis - Canada warbler
Setopha]a ruticilla - A:nerican redstart

Ploceidse
Passer dmesticus - house sparrow

Icteridae

Colichonyx crynivorn s - bobolink
Sturnella eugna - castern ineadowlark t
AyelaiuJ f Wniccus - red-winged blackblTdh
Jeter.ar opkriks - orchar-d oriole
7. galb:4?a - northern orlote
Euphajus carolinus - rusty blackbird
Q~aiscalua quiscula - common grackle
N0lothrt s ater - brown-headed cowbird

Thrauptdae
Piranga olivacca - scarlet tanager
P. rubra - summer tanager

Fringillidae

Cardinalis cardinalis - cardinal
lheuctia a lubpicia".us - rose-breasted grosbeak
Cuiraaa caerulca - blue grosbeak
Passerina cyan.ca - indigo bunting
f)iza a-cri una - dickeissel
Hesperiphona ves;'ertina - evening grosbeak
Car;vduus purp:a'cus - purple finch
C. mexicanus - house finch
Pinicola en aleator - pine grosbeak
Cardualis flamea - common redpo11
C pinus - pine siskin
C. tristis - American goldfinch
Pipilo cr]jthrophthalt"us - rufous-sided tovbee
Passerculus e.rthlehensis - savannah sparrow
A nAhu*us savannar:er grasshopper sparrovt
Arcepi=a caudas: ta - sharp-tailed sparrow
P00ccetes grr ine:s - vesper sparrow
.'w:00 hyer'!alis . - dark-eyed j unco
Spinella arborea - tree sparrow
S. passerina - chipping sparrow
S. pusilla - fic1d sparrow
Zonathrichia leusplu'ya - white-crowned sparrow
Z. albico!!is - white-throated sparrow
Passerella iliaca - fox sparrow
Nelospisa lincolnii - Lincoln's sparrow
N. geor*giana - swamp sparrow
N. r elodia - song sparrow
Flectrophenax nivalls - snow bunting
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Table G-2

Frequency (F), mean density (MD), and relative density (RD) of birds observed in Council Cup and TR419 Forests,
and Switchyard and Transmission Corridor Fields during the winter census, 16 December 1980 through 28 February 1981.

CC FOREST TR419 FOREST SW FIELD TC FIELD

SPECIES F MD RD F MD RD F MD RD F MD RD

MARSH HAdt 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.14 3.3 2.3
t RUFFED GROUSE 0.29 4.8 2.1 0.57 6.5 4.1 0.00 0.0 0.0 0.00 0.0 0.0
! TURKEY 0.14 2.4 1.0 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0

LONG-E ARE D OWL 0.14 2.4 1.0 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
PILEA TED WOODPECKER 0.14 4.8 2.1 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
HAIRY W30DPECKF.R 0.29 7.1 3.1 0.14 1.3 0.8 0.00 0.0 0.0 0.00 0.0 0.0
DOWNY WOODPECKER 0.71 38.1 16.7 0.71 19.4 12.2 0.14 2.4 2.8 0.29 6.6 4.7 1

SLUE JAY 0.00 0.0 0.0 0.57 12.9 8.1 0.14 12.0 13.9 0.14 6.6 4.7 )
COM WN CROW 0.29 9. 5 4.2 0.14 6.5 4.1 0.00 0.0 0.0 0.00 0.0 0.0 |

SLACK-CAP PED CHICKADEE 0.71 64.3 29.1 1.00 24.6 15.4 0.43 16.8 19.4 0.57 52.7 37.2
'

TUPTED TITMOUSE 0.86 31.0 13.5 0.71 11.6 7.3 0.00 0.0 0.0 0.00 0.0 0.0
dHITE-BREASTED NUTHATCH 0.71 19.0 9.3 0.43 10.3 6.5 0.00 0.0 0.0 0.00 0.0 0.0
RED-BREASTED NUTHATCH 0.14 2.4 1.0 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
BROWN CREEPER 0.71 14.3 6.3 0.57 11.6 7.3 0.00 0.0 0.0 0.00 0.0 0.0a

AMERICAN ROBIN 0.00 0.0 0.0 0.00 0.0 0.0 0.14 16.9 19.4 0.00 0.0 0.0
GOLDEN-CROWNED RINGLET 0.57 28.6 12.5 0 .71 18.1 11.4 0.00 0.0 0.0 0.00 0.0 0.0
STARLING 0.00 0.0 0.0 0.00 0.0 0.0 0.29 -14.4 16.7 0.00 0.0 0.0
CA RDIN AL 0.00 0.0 0.0 0.57 7.8 4.9 0.00 0.0 0.0 0.29 26 .3 18.6
EVENING GROSBEAK 0.00 0.0 0.0 0.14 2.6 1.6 0.00 0.0 0.0 0.00 0.0 0.0
AMERICAN GOLDFINCH 0.00 0.0 0.0 0.29 2.6 1.6 0.00 0.0 0.0 0.00 0.0 0.0
DARK-EYED JUNCO 0.00 0.0 0.0 0.43 19.4 12.2 0.14 21.6 25.0 0.29 26.3 18.6
TRE E SPAR ROW 0.00 0.0 0.0 0.00 0.0 0.0 0.14 2.4 2.8 0.29 19.7 14.0
WHITE-THROATED SPARROW 0.00 0.0 0.0 0.29 3.9 2.4 0.00 0.0 0.0 0.00 0.0 0.0

- 228.6 100.0 - 159.0 100.0 - 86.3 100.0 - 141.5 100.0

,

'

i

f

:

I

i

|

_ _ _



313

Table G-3

Frequen cy (F), mean density (MD) . and relative density (RD) of birds observed in Council Cup and TR419 Forests,
and Switchyard and Transmission Corridor Fields during the spring census, 1 March through 19 May 1981,

CC FOREST TP419 FOPEST SW FIELD TC FIELO

SPECIES F MD PD F MD RD F MD RD F MD RD

MALLARD-B LACK DUCE HYBPIO 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.14 3.3 0.5
S HA PP-$ HI N NED HA WK 0.00 0.0 0.0 0.14 1.3 0.2 0.00 0.0 0.0 0.00 0.0 0.0
B RO AD-W I NGED H A hF 0.14 2.4 0.4 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0

RUFFED GHOUSE 0.00 0.0 0.0 0.43 3.9 0.7 0.00 0.0 0.0 0.00 0.0 0.0

MOURNING DOVE 0.00 0.0 0.0 0.00 0.0 0. 0 0.14 2.4 0.5 0.00 0.0 0.0
LO93-EAPED OWL 0.14 2.4 0.4 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0. 0
CHIM.4EY SWIFT 0.14 2.4 0.4 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
C01411 FLICKER 0.29 7.1 1.2 0.57 5.2 1.0 0.14 4.8 0.9 0.14 16.5 2.6
PI LT ATED 4)DDPECFER 0.29 4.8 0.8 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0. 0
YEL LOW-BELLIED SAPSUCFER 0.00 0.0 0.0 0.14 1.3 0.2 0.00 0.0 0.0 0.00 0.0 0.0
HAI RY #000PECNER 0.29 7.1 1.2 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
DOWNY W100PECFER 0.86 23.8 4.0 0.71 12.9 2.5 0.00 0.0 0.0 0.00 0.0 0.0
E AST ER N K I NGB I RD 0.00 0.0 0.0 0.00 0.0 0.0 0.14 2.4 0.5 0.00 0.0 0.0
GREAT CaESTED FLYCATCHER 0.29 9.5 1.6 0.29 3.9 0.7 0.00 0.0 0.0 0.00 0.0 0.0
YEL LOW-GELLIED FLYCATCHER 0.00 0.0 0.0 0.14 1.3 0.2 0.00 0.0 0.0 0.00 0.0 0. 0
EASTERN WOOD PEWEE 0.14 9.5 1.6 0.14 1.3 0.2 0.00 0.0 0.0 0.00 0.0 0. 0
BLUE J AY 0.43 23.8 4.0 1.00 44.0 8.3 0.14 2.4 0.5 0.14 3. 3 0.5
C014)N CROW 0.71 28.6 4.9 0.43 5.2 1.0 0.00 0.0 0.0 0.00 0.0 0.0
uLACF=C APPED CHICFACEE 1.00 95.2 15.9 1.00 51.7 9.8 0.00 0.0 0.0 0.00 0.0 0.0
TUFTED TITMOUSE 0.86 23.8 4.0 1.00 25.9 4.9 0.00 0.0 0.0 0.00 0.0 0.0
dd!TE-HREASTED MUTdATCH 0.00 0.0 0.0 0.43 7.8 1.5 0.00 0.0 0.0 0.00 0.0 0.0
PED-BPEASTED MUTHATCH 0.57 9.5 1.6 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0. 0
a mh(4 CPEEPEP 0.29 7.1 1.2 1.00 18.1 3.4 0.00 0.0 0.0 0.00 0.0 0.0
H)CSE WREN 0.00 0.0 0.0 0.43 3.9 0.7 0.00 0.0 0.0 0.00 0.0 0.0
OR AY CA TBIRD 0.00 0.0 0.0 0.29 3.9 0. 7 0.14 4.8 0.9 0.00 0.0 0. 0
B RO d1 THNASHER 0.00 0.0 G.0 0.00 0.0 0.0 0.00 0.0 0.0 0.14 3. 3 0.5
AMLRICAN ROBIN 0.14 2.4 0.4 0.71 20.7 3.9 0.29 7.2 1.4 0.29 6.6 1.0
4300 THHUSH 0.43 14.3 2.4 0.29 !$.5 2.9 0.00 0.0 0.0 0.00 0.0 0. 0
HEPMIT THNUSH 0.43 14.3 2.4 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0. 0
VEERY 0.29 4.8 0.8 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0. 0
G LUE-CH AY GN A TCATCH E R 0.29 11.9 2.0 0.57 15.5 2.9 0.00 0.0 0.0 0.00 0.0 0. 0
30 LDEN-C rod 1 ED FINCLET 0.14 9.5 1.6 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
RUDY=CP3WNFD KINCLST 0.29 7.1 1.2 0.43 5.2 1.0 0.00 0.0 0.0 0.00 0.0 0.0
STAPLI:C 9.00 0.0 0.0 0.00 0.0 0.0 0.86 47.9 9.2 0.00 0.0 0.0
3GLIT APY V IREO 0.29 7.1 1.2 0.29 3.9 0.7 0.00 0.0 0.0 0.00 0.0 0. 0
PED-EYED VIREO 0.14 14.3 2.4 0.29 5.2 1.0 0.00 0.0 0.0 0.00 0.0 0.0
H LACM-AND-WHITE WARBLER 0.43 14.3 2.4 0.57 16.8 3.2 0.00 0.0 0.0 0.00 0.0 0. 0
DORM-E AT! MO hA P8 LER 0.00 0.0 0.0 0.29 3.9 0. 7 0.00 0.0 0.0 0.00 0.0 0. 0
00LDEN-alNGED WAh3LFR 0.00 0. 0 0.0 0.00 0.0 0.0 0.29 4.8 0.9 0.00 0.0 0. 0
BLUE * WINCED W A PBLEP 0.00 0.0 0.0 0.00 0.0 0.0 0.29 4.8 0.9 0.00 0.0 0. 0
ORA *;E-CROWN ED W%RaLER 0.00 0.0 0.0 0.14 1. 3 0.2 0.00 0.0 0.0 0.00 0.0 0.0
TENNESSEE W APGLEN 0.14 9.5 1.6 0.29 7.8 1.5 0.14 2.4 0.5 0.00 0.0 0.0
NASHVILLE WARBLEP 0.00 0.0 0.0 0.29 5.2 1.0 0.00 0.0 0.0 0.00 0.0 0.0
BPEw3r ER *S WAFSLER HYORID 0.00 0.0 0.0 0.00 0.0 0.0 0.14 2.4 0.5 0.00 0.0 0.0
YELLOW WARBLER 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.43 16.5 2.6

CAPE MAY WAROLER 0.00 0.0 0.0 0.29 3.9 0. 7 0.00 0.0 0.0 0.00 0.0 0.0

HLACK-TdROATED HISE WAPELEB 0.43 11.9 2.0 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0. 0
YEL LOW-HUMPED hA ROLER 0.29 45.2 7.6 0.29 7.8 1.5 0.00 0.0 0.0 0.00 0.0 0.0
SLACK-THROATED GREEN WARBLEP 0.29 19.0 3.2 0.14 6.5 1.2 0.00 0.0 0.0 0.00 0.0 0.0
SLACKBURNI AN WAPBLER 0.14 9.5 1.6 0.14 1.3 0.2 0.00 0.0 0.0 0.00 0.0 0.0
CHESTNUT-SIDED WARALER 0.14 7.1 1.2 0.29 2.6 0.5 0.00 0.0 0.0 0.00 0.0 0.0
BAY-BREASTED WApaLER 0 . 14 2.4 0.4 0.29 14.2 2.7 0.00 0.0 0.0 0.00 0.0 0.0
BLACKPOLL WAPBLER 0.00 0.0 0.0 0.14 5.2 1.0 0.00 0.0 0.0 0.00 0.0 0.0
PINE WA P B LE R 0.14 2.4 0.4 0.14 1.s 0.2 0.00 0.0 0.0 0.00 0.0 0.0
PPATRIE WApatrR 0.14 2.4 0.4 0.00 0.0 0.0 0.29 16.8 3.2 0.00 0.0 0.0
PALM WARdLEH 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.14 6.6 1.0
OVENGIRu 0.43 16.7 2.8 0.43 10.3 2.0 0.00 0.0 0.0 0.00 0.0 0. 0
00441N YE L LOWTHROA T 0.00 0.0 0.0 0.29 2.6 0.5 0.29 69.5 13.3 0.29 19.7 3.1
Y E L LOW-B R E AST ED CHAT 0.00 0.0 0.0 0.00 0.0 0.0 0.29 7.2 1.4 0.00 0.0 0.0
H000ED dAPHLER 0.00 0.0 0.0 0.29 5.2 1.0 0.00 0.0 'O.0 0.00 0.0 0.0
AMcRICAN PEDSTART 0.29 11.9 2.0 0.14 1.3 0.2 0.00 0.0 0.0 0.00 0.0 0.0
DCDULI NK 0.00 0.0 0.0 0 00 0.0 0.0 0.00 0.0 0.0 0.14 36.2 5. 7
RED-WI NGED ULACKBlPD 0.00 0.0 0.0 0.00 0.0 0. 0 0.00 0.0 0.0 0.71 72.4 11.5
ORCHARD OH10LE 0.00 0.0 0.0 0.00 0.0 0.0 0.14 2.4 0.5 0.00 0.0 0.0
NQRTHFP1 ORIOLE 0.29 4.8 0.8 0.43 6.5 1.2 0.14 2.4 0.5 0.00 0.0 0.0
CJ44)N GHACKLE 0.00 0.0 0.0 0.14 1.3 0. 2 0.00 0.0 0.0 0.29 13.2 2.1

- BR3WN-dEACED CUdd1RD C.86 47.6 8.0 1.00 54.3 10.3 0.00 0.0 0.0 0.00 0.0 0.0
SCAPLET T ANA0FR 0.29 7.1 1.2 0.29 15.5 2.9 0.00 0.0 0.0 0.00 0.0 0.0

CAPOIMAL 0.14 7.1 1.2 0.43 5.2 1.0 0.43 16.8 3.2 0.43 26.3 4.2
m)S E-8REAS T ED GROSB E AK 0.43 16.7 2.8 0.43 24.6 4.7 0.00 0.0 0.0 0.00 0.0 0.0
IN)IGO d3NTING 0.00 0.0 0.0 0.29 11.6 2.2 0.14 2.4 0.5 0.00 0.0 0. 0
EVENIN1 GROSSE4K 0.14 7.1 1.2 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0. 0
PURPLE FINC1 0.14 2. 4 0.4 0.14 1.3 0.2 0.c0 0.0 0.0 0.00 0.0 0. 0
PINE $!SMIN 0.14 4.8 0.8 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0

AMERICAN GOLOFINCH 0.00 - 0.0 0.0 0.14 3.9 0.7 0.29 24.0 4.6 0.29 13.2 2.1
RUF003-310E0 TOWHEE 0.14 4.9 0.8 0.57 15.5 2.9 0.29 16.8 3.2 0.14 3. 3 0.5
SAVANNA 4 SPARROW 0.00 0.D 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.29 9.9 1.6
D ARR-E YED JU420 0.00 0.0 0.0 0.14 5.2 1.0 0.14 7.2 1.4 0.00 3.0 0. 0
TNC E 3P AR ROW 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.14 6.6 1.0
Cit PPI N3 SPAR ROW 0.00 0. 0 0.0 0.14 1.3 0.2 0.14 2.4 0.5 0.00 0.0 0. 0
FIELD 3PARR0W 0 . 0 (1 0.0 0.0 0.00 0.0 0.0 1.00 189.4 36.2 0.86 207.4 32.8
WHITt-THROATED SPARE)W 0.00 0.0 0.0 0.29 24.6 4.7 0.14 9.6 1.8 0.00 0.0 0.0
FOX $PARROW 0.00 0.0 0.0 0.14 2.6 0.5 0.00 0.0 0.0 0.00 0.0 0. 0
SONG SP AR ROW 0.00 0.0 0.0 0.00 0.0 0.0 0.86 69.5 13.3 1.00 167.9 26.6

632.0 100.0$2 2. 5 10 0.0527.5 100.0$97.6 100.0 --- -
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Table G-4

Frequency (F) , mean d ensity (MD), and relative density (RD) of birds observed in Council Cup and Tk419 Forests,
and Switchyard and Transmission Corridor Fields during the summer consus, 20 May through 2 August 1981.

CC FORE ST TR419 FOREST SW FIELD TC FIELD

S PE CIC S P MD RD F MD RD F MD RD F MD RD

PED-TAILED HAWK 0.00 0.0 0.0 0.14 1.3 0.2 0.00 0.0 0.0 0.00 0.0 0.0
DROAD-WINCED HAWK 0.43 9.5 1.1 0.29 2.6 0. 5 0.14 2.4 0.2 0.00 0.0 0.0
AMEPICAN KESTREL 0.00 0.0 0.0 0.00 0. 0 0. 0 0.29 9.6 0.8 0.00 0.0 0.0-
RUFFED GPOUSE 0.14 9.5 1.1 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
MOURNING DOVE 0.00 0.0 0.0 0.29 5.2 0.9 0.43 12.0 1.0 0.00 0.0 0.0
YE LLCW-DILLED CUCKOO 0.57 21.4 2.4 0.29 5.2 0.9 0.14 2.4 0.2 0.00 0.0 0.0
DLACK-BILLED CUCEOO 0.00 0.0 0.0 0.00 0.0 0.0 0.29 4.8 0.4 0.14 3.3 0.3
RUBY-THROATED HUMMINGBIPD 0.14 7.1 0.8 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 ;COMMON FLICKER 0.57 11.9 1.3 0.43 7.8 1.4 0.86 21.6 1. 7 0.00 0.0 0.0 I
PILE ATED WOODPECKER 0.29 4.8 0.5 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0. 0 0.0 i

HAIRY WOODPECKER 0.29 4.8 0.5 0.14 2.6 0. 5 0.00 0.0 0.0 0.00 0.0 0.0 l
DOWNY WOOEPFCKEP 0.86 16.7 1.9 0.71 9.0 1. 6 0.29 7.2 0.6 0.00 0.0 0.0 1
EASTERN KI NGB I RD 0.00 0.0 0.0 0.00 0.0 0.0 0.86 31.2 2.5 0.00 0.0 0.0
GREAT CPCSTFD FLYCATCHER 0.71 45.2 5.0 0.29 5.2 0.9 0.00 0.0 0.0 0.00 0.0 0.0
EASTESN PHOEBE 0.00 0.0 0.0 0.00 0.0 0.0 0.14 2.4 0.2 0.00 0.0 0.0
WILLOW FLYCATCHER 0.00 0.0 0.0 0.00 0.0 0.0 0.71 14.4 1.2 0.71 59.2 6.3
EASTERN WOOD PEhTE 1.00 35.7 4.0 1.00 27.1 4.8 0.00 0.0 0.0 0.00 0.0 0.0
B AF N S WAL LOW 0.00 0.0 0.0 0.00 0.0 0.0 0.14 2.4 0.2 0.14 3. 3 0.3

i BLUE J AY 0.86 64.3 7.2 1.00 56.9 10.1 0.00 0.0 0.0 0.00 0.0 0.0
COMMON CROW 0.00 0.0 0.0 0.14 5.2 0. 9 0.00 0.0 0.0 0.00 0.0 0.0
BLACK-CAPPED CHICFADEC 1.00 109.5 12.2 1.00 63.3 11.2 0.14 2.4 0.2 0.00 0.0 0.0TUFTED TITMOUSE 0.71 23.8 2.7 0.86 33.6 5.9 0.00 0.0 0.0 0.00 0.0 0.0
WHITE-BREASTED NUTHATCH 0.57 16.7 1.9 0.14 2.6 0. 5 0.00 0.0 0.0 0.00 0.0 0.0'

BROWN CREEPER 0.14 4.8 0.5 0.43 9.0 1. 6 0.00 0.0 0.0 0.00 0.0 0.0HOUSE WREN 0.00 0.0 0.0 0.00 0.0 0.0 0.14 7. 2 0.6 0.00 0.0 0.0
GRAY CATBIPD 0.00 0.0 0.0 0.71 7. 8 1.4 1.00 33.6 2.7 0.43 26.3 2.8
AMERICAN POBIN 0.43 28.6 3.2 0. 71 31.0 5.5 0.29 4.8 0.4 0.14 6.6 0.7

'

| WOOD THRUSH 0.57 33.3 3.7 0. 71 29.7 5.3 C .0 0 0.0 0.0 0.00 0.0 0.0VEEFY 0.00 0.0 0.0 0.43 5. 2 0.9 0.00 0.0 0.0 0.00 0.0 0.0
BLUE-CRAY GNATCATCHER 1.00 45.2 5. 0 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
CEDAR WAXWING 0.86 59.5 6.6 0.86 19.4 3.4 0.43 52.7 4.3 0.00 0.0 0.0
STAPLING 0.00 0.0 0.0 0.00 0.0 0.0 1.00 81.5 6.6 0.00 0.0 0.0
RED-EYED VIFEO 1.00 76.2 8.5 0.86 12.9 2.3 0.00 0.0 0.0 0.00 0.0 0.0
BLACK-ANU-WHITE WARBLER 0.86 26.2 2.9 0. 71 7. 8 1.4 0.00 0.0 0.0 0.00 0.0 0.0
WORM-E ATING WAPDLER 0.14 4.8 0.5 0.14 3.9 0.* 0.00 0.0 0.0 0.00 0.0 0.0
GOLt;EN-WINGED WAPBLER 0.00 0.0 0.0 0.00 0.0 0.0 0.43 9. 6 0.8 0.00 0. 0 0.0
DLUE-WINGED WARDLEP 0.00 0.0 0.0 0.14 1.3 0.2 0.29 7.2 0. 6 0.00 0.0 0.0
BREWSTER'S WAPBLEP HYBRID 0.00 0.0 0.0 0.00 0.0 0. 0 0.29 4.8 0.4 0.00 0.0 0.0
YELLOW WARBLEP 0.00 0.0 0.0 0.00 0.0 0.0 0.57 26.4 2.1 0.86 32.9 3.5
B LACK BU RN I AN hA R B LE R 0.14 2.4 0. 3 0.00 0.0 0. 0 0.00 0.0 0.0 0.00 0.0 0.0
CHESTNUT "!DED WARBLEP 0.00 0.0 0.0 0.29 3.9 0.7 0.00 0.0 0.0 0.00 0.0 0.0
DLACFPOLL WARDLEP 0. 14 2.4 0.3 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0PRAIRIE WARDLER 0.00 0.0 0.0 0.00 0.0 0. 0 0. 71 38.4 3.1 0.14 3.3 0.3OVENBIRD 0.86 47.6 5.3 0.57 11.6 2.1 0.00 0.0 0.0 0.00 0.0 0.0
NORTHEPN WATERTHRUSH 0.00 0.0 0.0 0.14 1.3 0.2 0.00 0.0 0.0 0.00 0.0 0.0
CDMMON YCLLOWTHROAT 0.00 0.0 0.0 0.14 1.3 0.2 1.00 210.9 17.1 0.71 56.0 5. 9
YE LLOW-PREASTED CH AT 0.00 0.0 0.0 0.00 0.0 0.0 1.00 59.9 4.9 0.00 0.0 0.0
HOMD WARDLEP 0.00 0.0 0.0 0.71 12.9 2.3 0.00 0.0 0.0 0.00 0.0 0.0
AME RI CA N PEDSTART 0.29 7.1 0.8 0. 71 9.0 1.6 0.00 0.0 0.0 0.14 6.6 0.7
PED-WINGFD DIACF0!PD 0.29 7.1 0.8 0.00 0.0 0.0 0.00 0.0 0.0 1.00 82.3 8.7
NORTHEFN ORIOLE 0.43 16.7 1.9 0.43 9.0 1.6 0.71 24.0 1.9 0.14 3.3 0.3
COMMON GFACKLE 0.29 11.9 1.3 0.29 3.9 0.7 0.29 4.8 0.4 0.57 29.6 3.1
BROhN-HEADED COWBIRD 0.57 16.7 1.9 0.71 22.0 3. 9 0.14 2.4 0.2 0.00 0.0 0.0
SCAFLET TANACER 1.00 54.8 6.1 0. 71 31.0 5. 5 0.14 2.4 0.2 0.00 0.0 0.0
CAFDINAL O.00 0.0 0.0 1.00 27.1 4.8 0.14 2.4 0.2 0.00 0.0 0.0
ROSE-BREASTED GROSBEAK 0.57 19.0 2.1 1.00 41.4 7.3 0.00 0.0 0.0 0.00 0.0 0.0
INDIGO DUNTING 0.57 31.0 3.4 0.43 11.6 2.1 0.86 24.0 1.9 0.29 9.9 1.0
HOUSE FINCH 0.00 0.0 0.0 0.14 1.3 0.2 0.00 0.0 0.0 0.00 0.0 0.0
AMERICAN GOLDFINCH 0.14 4.8 0.5 0.00 0.0 0.0 1.00 79.1 6.4 1.00 79.0 8.3
RUFOUS-S IDED TOWHEE 0.29 4.8 0.5 1.00 22.0 3. 9 0.86 40.7 3.3 0.00 0.0 0.0
CHIPPING SPAFROW 0.57 11.9 1.3 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
FIELD SPARROW 0.00 0.0 0.0 0.00 0.0 0.0 1.00 306.8 24.9 1.00 325.9 34.4
SONG SPARROW 0.00 0.0 0.0 0.00 0.0 0.0 1.00 98.3 8.0 1.00 220.5 23.3

- 897.6 100.0 - 565.0 100.0 - 1234.4 100.0 - 948.0 100.0
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Table G-5

Frequency (F). mean o*nsity (MD), and relative density (RD) of birds observed in Council Cup and TR419 Forests,
, and Switchyard and Transmission Corridor Fields during the autumn census, 15 August through 30 November 1981.l

CC FOPEST TP419 FDPEST SW FIELD TC FIELD

SFECIES F FD FD F MD PD F MD DD F MD RD

SHAPP-SHINNED HAWK 0.14 2.4 0.2 0.00 0.0 0.0 0.14 2.4 0.2 0.00 0.0 0.0 '

FED-TAILED HAWR 0.00 0.0 0.0 0.29 2.6 0.3 0.00 0.0 0.0 0.00 0.0 0.0

BPOAD-WI NCED hah. 0.14 2.4 0.2 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
PUFFED CROUSE 0.43 11.9 1.0 0.43 6.5 0.7 0.C0 0.0 0.0 0 .00 0.0 0.0

l AMERICAN WOODCOCR 0.00 0.0 0.0 0.00 0.0 0.0 0.29 4.8 0.3 0.14 3.3 0.8
| MOUPNING DCVE 0.00 0.0 0.0 0.14 4.5 0.7 0.29 31.2 2.1 0.14 6.6 1.6

YELLOW-BILLED CUCFOO 0.00 0.0 0.0 0.14 3.9 0.4 0.00 0.0 0.0 0.00 0.0 0.0
i

PtdY-THROATLD HUMMINGBIRD 0.00 0.0 0.0 0.00 0.0 0.0 0.14 2.4 0.2 0.00 0.0 0.0

COVMON F LICF E R 0.14 7.1 0.6 0.29 9.0 0.9 0.43 28.8 2.0 0.00 0.0 0.0
PILEATED WOOCPECKER 0.14 2.4 0.2 0.14 1.3 0.1 0.00 0.0 0.0 0.00 0.0 0.0
YELLOW-BELLIED SAPSUCFER 0.00 0.0 0.0 0.14 6.5 0.7 0.00 0.0 0.0 0.00 0.0 0.0'

HAIEY WOODPECKER 0.71 26.2 2.1 0.43 6.5 0.7 0.14 2.4 0.2 0.00 0.0 0.0

DOWNY WOODPECFER 1.00 54.8 4.4 1.00 23.3 2.4 0.29 4.8 0.3 0.00 0.0 0.0
EASTEPN RIkGBIRD 0.00 0.0 0.0 0.00 0.0 0.0 0.29 12.0 0.0 0.14 3.3 0.8

j CPE AT CD ESTED FLYCATCHER 0.29 4.8 0.4 0.14 1.3 0.1 0.14 2.4 0.2 0.00 0.0 0.0,

i EASTEFN PHCEBE 0.00 0.0 0.0 0.00 0.0 0.0 0.43 7.2 0.5 0.29 13.2 3.1
FFPIDONAX FLYCATCHER SP. 0.00 0.0 0.0 0.29 3.9 0.4 0.14 4.8 0.3 0. G0 0.0 0.0

i LASTERN WOOD PEWEE 0.29 14.3 1.2 0.43 16.8 1.7 0.00 0.0 0.0 0.00 0.0 0.0
EAPN SWALLOW 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.14 9.9 L.3
BLUE J AY 0.86 42.9 3.5 1.00 15.0 7.8 0.29 4.8 0.3 0.00 0.0 0.0
BLACK * CAPPED CHICFADEE 1.00 188.1 15.2 1.00 85.3 8.8 0.43 14.4 1.0 0.14 16.5 3.9

j TLFTED TITMOUSE 0.86 47.6 3.8 0.86 36.2 3.7 0.00 0.0 0.0 0.00 0.0 0.0
'

WHITE-B PEASTED NUTHATCH 0.86 $4.8 4.4 0.66 18.1 1.9 0.00 0.0 0.0 0 . 00 0.0 0.0
PED-BF E ASTED NUTHATCH 0.71 31.0 2.5 0.71 11.6 1.2 0.00 0.0 0.0 0.00 0.0 0.0

i BROhN CREEPER 0.71 28.6 2.3 0.57 12.9 1.3 0.00 0.0 0.0 0 . 00 0.0 0.0
i HOLSE WPEN 0.00 0.0 0.0 0.00 0.0 0.0 0.57 38.4 2.6 0.00 0.0 0.C

WINTER WR EN 0.00 0.0 0.0 0.29 3.9 0.4 0.00 0.0 0.0 0.00 0.0 0.0
CSAY CATBIPD 0.00 0.0 0.0 0.14 1.3 0.1 0.43 31.2 2.1 0.29 13.2 3.1

i BROhN THP ASNED 0.00 0.0 0.0 0.00 0.0 0.0 0.14 2.4 0.2 0.00 0.0 0.0
AMEPICAN POBIN 0.43 14 .3 1.2 0.57 103.4 10.7 0.29 12.0 0. 8 0.14 6.6 1.6
WOOD THPUSH 0.00 0.0 0.0 0.43 6.5 0.7 0.00 0.0 0.0 0.00 0.0 0.0
MEFMIT THRUSH 0.29 7.1 0.6 0.14 1.3 0.1 0.00 0.0 0.0 0.00 0.0 0.0
EA ST E PN B LUEB I PD 0 . C0 0.0 0.0 0.00 0.0 0.0 0.14 12.0 0.0 0.00 0.0 0.0
BLUE-GPAY GN ATCATCHER 0.29 11.9 1.0 0.43 3.9 0.4 0.14 2.4 0.2 0.00 0.0 0.0

{ COLDEN*CPOkhED RINCLET 0.43 61.9 5.0 0.43 14.2 1.5 0.00 0.0 0.0 0.00 0.0 0.0
PUBY-CROWNED RINGLET 0.43 23.8 1.9 0.14 3.9 0.4 0.00 0.0 0.0 0.00 0.0 0.0;

' CEDAR hAKWILC 0.43 16.7 1.3 0.71 115.1 31.9 0.43 45.5 3.1 0.29 32.9 7.8
STAPLINC 0.00 0.0 0.0 0.00 0.0 0.0 0.86 200.4 19.3 0.00 0.0 0.0

| SOLITARY VI PEO 0.29 7.1 0.6 0.14 2.6 0.3 0.00 0.0 0.0 0.00 0.0 0.0

i PED-EYED VIPE3 0.57 31.0 2.5 0.57 22.0 2.3 0.14 4.8 0.3 0.00 0.0 0.0-

, PHILADELPHIA VIPEO 0.14 2.4 0.2 0.00 0.0 0.0 0.00 0.0 0.0 0 . 00 0.0 0.0
i WARBLEP SP. 0.00 0.0 0.0 0.14 3.9 0.4 0.00 0.0 0.0 0.00 0.0 0.0

BLACE-AND-WHITE WAPBLER 0.43 23.8 1.9 0.14 11.6 1.2 0.00 0.0 0.0 0.00 0.0 0.0
( h0PM-E ATI NG hARBLER 0.00 0.0 0.0 0.29 3.9 0.4 0.00 0.0 0.0 0.00 0.0 0.0
! GOLDEN-WI NGED WAPBLER 0.29 4.6 0.4 0.00 0.0 0.0 0.14 4.8 0.3 0.00 0.0 0.0

BLUE-WINGED WAPBLER C.14 2.4 0. 2 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0n

OPANCE-CROWNED WAPBLEP 0.14 4.8 0.4 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
TENNZSSEE WAPBLER 0.14 2.4 0.2 0.14 2.6 C.3 0.00 0.0 0.0 0.C0 0.0 0.0

i NASRVILLE WAPBLER 0.29 7.1 0.6 0.00 0.0 0.0 0.29 1.8 0.3 0.00 0.0 0.0
NORTHEPN P A90LA WAFBLER 0.14 2.4 0.2 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
MAGNGLI A W APDLED 0.43 19.0 1.5 0.29 5.2 0.5 0.0C 0.0 0.0 0.C0 0.0 0.0

J-
CALE HAT WARBLED 0.43 14 .3 1.2 0.29 5.2 0.5 0.14 2.4 0.2 0.00 0.0 0.0
BLACE-THPOATED BLUE hARBLER 0.43 14.3 1.2 0.14 1. 3 0.1 0.00 0.0 0.0 0.00 0.0 0.0

i YELLOW-PUMPED WAPBLER 0.57 107.1 8.7 0.43 23.3 2.4 0.14 4.8 0.3 0.00 0.0 0.0

BLACK-THROA7ED CREEN hARBLER 0.29 33.3 2.7 0.43 11.6 1.2 0.00 0.0 0.0 0.00 0.0 0.0
i BLACKBURN! AN hARBLER 0.57 59.5 4.8 0.29 9.0 0.9 0.00 0.0 0.0 0.00 0.0 0.0

CEESTNUT-SIDED W ARBLER C.29 9.5 0.8 0.43 9.0 0.9 0.00 0.0 0.0 0.00 0.0 0.0
BAY-B FEASTED W ARBLER 0.43 26 . 2 2.1 0.29 7.8 0.8 0.00 0.0 0.0 0 . o0 0.0 0.0
BLACEPOLL hARBLER 0.14 9.5 0.6 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0
PINE WABBLER 0.14 4.8 0.4 0.14 1.3 0.1 0.00 0.0 0.0 0.00 0.0 0.0
PRAISIE WAPBLER 0.14 2.4 0.2 0.00 0.0 0.0 0.14 2.4 0.2 0.00 0.0 0.0

,

j CV EN BI PD 0.43 26.2 2.1 0.43 9.0 0.9 0.00 0.0 0.0 0.00 0.0 0.0
'

COMPON YEL LCWTHROAT 0.00 0.0 0.0 0.00 0.0 0.0 0.71 155.8 10.7 0.43 26.3 6.2
HOODED hAPBLEP 0.00 0.0 0.0 0.43 10.3 1.1 0.00 0.0 0.0 0.00 0.0 0.0
CAN ADA W A RBLE R 0.29 16.7 1.3 0.14 5.2 0.5 0.00 0.0 0.0 0.00 0.0 0.01

AME p !CA N FE DS TA RT 0.57 61.9 5.0 0.43 24.6 2.5 0.00 0.0 0.0 0.00 0.0 0.0
NO RTE E FN OPIOLE 0 . 00 0.0 0.0 0.14 2.6 0.3 0.43 9.6 0.7 0.00 0.0 0.0
BBChN-HE ADtD COWBIRD 0.14 2.4 0.2 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0

:f SCARLET TANACER 0.43 26.2 2.1 0.57 23.3 2.4 0.00 0.0 0.0 0.00 0.0 0.0
i CARDINAL 0.00 0.0 0.0 0.71 15.5 1.6 0.29 9.6 0.7 0.29 9.9 2.3
| POSE +8 FEASTED CROSBEAR 0.00 0.0 0.0 0.43 10.3 1.1 0.14 4.8 0.3 0.00 0.0 0.0

INDICO BUNTING 0.29 14.3 1.2 0.00 0.0 0.0 0.29 14.4 1.0 0.00 0.0 0.0
PUPPLE FINCH 0.00 0.0 0.0 0.14 9.0 0.9 0.29 7.2 0.5 0.00 0.0 0.0

' PINE SISKIN 0.00 0.0 0.0 0.29 19.4 2.0 0.00 0.0 0.0 0.00 0.0 0.0
| AMEDICAN COL 0 FINCH 0.29 14.3 1.2 0.43 58.2 6.0 0.57 55.1 3.8 0. 00 0.0 0.0
1 EUFOUS-SIDED TOWHEE 0.00 0.0 0.0 0.71 16.8 1.7 0.71 36.0 2.5 0 . 00 0.0 0.0

VESFER SPARROW 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.14 6.6 1.6
) DADE-EYED JUhCO 0.29 33.3 2.7 0.29 3.9 0.4 0.00 0.0 0.0 0.14 6.6 4.6
' TFEE SPARROW 0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.14 9.9 2.3
x FIELD SPARROW 0.00 0.0 0.0 0.00 0.0 0.0 0.86 141.4 9.8 0.86 121.8 28.7

WHITE-CROWNED SPAppOh 0.00 0.0 0.0 0.00 0.0 0.0 0.29 24.0 1.7 0.29 13.2 3.1
i hMITE-THROATED SPAppOW 0.00 0.0 0.0 0.29 56.9 5.9 0.29 275.6 19.0 0.29 9.9 2.3

LINCOLN *S SP AR ROW 0.00 0.0 0.0 0.00 0.0 0.0 0.43 12.0 0.0 0.14 6.6 1.6,

SW AMP SP AR ROW 0.00 0.0 0.0 0.00 0.0 0.0 0.29 7. 2 0.5 0.00 0.0 0.0
SONC SPARROW 0.00 0.0 0.0 0.00 0.0 0.0 0.86 127.0 8.8 1.C0 108.6 25.6

14 5C.1 10 0. 0 - 424.6 100.0965.7 100.01238.1 100.0- --

;
i

b
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Table G-6

i Number. density (no./km ), and relative density (2) of breeding pairs observed in Council Cup and TR419 Forests, and Switchyard and
3 Tr namission Corridor Fields during the breeding census. 3 May through 27 August 1981.

Osunc t ] Cup Forest TR419 Forest . Switchyard Field Transmission Corridor Field
West location / Species Pairs Density RD Pairs Density RD Pairs Density RD Pairs Density RD

| Cround
Ruffed grouse + 0 0 0 0 0 0 0 0 0 0 0

i

| Vee ry 0 0 0 + 0 0 0 0 0 0 0 0
/ Black-and-white warbler 2.0 33.5 4.9 1.0 9.0 1.8 0 0 0 0 0 0
/ Colden-winged warbler * O O O O O O 1.0 16.5 2.1 0 0- 0
Blue-winged warbler 0 0 0 0 0 0 0.5 8.5 1.0 0 0 0
ovenbird 3.0 50.0 7. 4 2.0 18.0 3.6 0 0 0 0 0 0
Cossoon yellowthroat 0 0 0 + 0 0 10.0 166.5 20.6 2.5 57.5 9.1

/ Rufous-sided towhee 0.5 8.5 1.2 1.5 13.5 2.6 2.0 33.5 4.1 0 0 0/ Field sparrow 0 0 0 0 0 0 10.0 166.5 20.6 7.5 173.0 27.3
/ Song sparrow 0 0 0 0 0 0 5.5 91.5 11.3 7.0 16 1.5 25.4

Total 5.5 92.0 13.6 4.5 40.5 8.3 29.0 483.0 59.7 17.0 392.0 61.8
4

Cavity

American kestrel 0 0 0 0 0 0 + 0 0 0 0 0
Cousson flicker 1.0 16.5 2.5 1.0 9.0 1. 8 + 0 0 0 0 0;
Pileated woodpecker + 0 0 0 0 0 0 0 0 0 0 0

; Hairy woodpecker 0.5 8.5 1.2 + 0 0 0 0 0 0- 0 0
Downy woodpecker 0.5 8.5 1.2 1.5 13.5 2.6 0 0 0 0 0 0

, creat created flycatcher 2. 0 33.5 4.9 0.5 4.5 1.0 0 0 0 0 -0 0
Blath-capped chickadee 4.5 15.0 11.1 3.5 32.0 6.5 0 0 0 0 0 0*

Tuf ted titsu.use 1.0 16.5 2.5 3.5 32.0 6.5 0 0 0 0 0 0
.ihite-breasted nuthatch 0.5 8.5 1.2 0.5 4.5 1.0 0 0 0 0 0 0
Red-breasted nuthatch + 0 0 0 0 0 0 0 0 0 0 0
B rown c reepe r 0 0 0 1.0 9.0 1.8 0 0 0 0 0 0,

J House wren 0 0 0 + 0 0 0 0 0 0 0 0
i / Starling t 0 0 0 0 0 0 2.0 33.5 4.1 0 0 0

t
Total 10.0 167.0 24.7 11.5 104.5 21.2 2.0 33.5 4.1 0 0 0,.

}

Limb
Broad-winged hawk + 0 0 0 0 0 0 0 0 0 0 0

/ Yellow-b111ed cuckoo 2.0 33.5 4.9 1.5 13.5 2.6 0 9 0 0 0 0
/ Eastern kingbird * 0 0 0 0 0 1.0 16.5 2.1 0 0 0
/ Willow flycatcher 0 0 0 0 0 0 1.0 16.5 2.1 2.0 46,0 7. 3

Eastern wood pewee 1. 5 25.0 3.7 2.0 18.0 3.6 0 0 0 0 0 0
/ Blue jay 2.5 81.5 6.2 5.0 45.5 9.1 0 0 0 0 0 0
/ Cosewn crew 0.5 8.5 1.2 0 0 0 0 0 0 0 0 0
/ Cray catbird 0 0 0 1.0 9.0 1.8 1.0 16.5 2.1 0.5 11.5 1.9
/ American robin 1.0 16.5 2.5 2.0 18.0 3.6 0 0 0 + 0 0

i / Wood t h rush 2.0 33.5 4.0 4.5 41.0 8.3 0 0 0 0 0 0
Blue-gray gnatcatcher 1.5 25.0 3.7 + 0 0 0 0 0 0 0 0

/ Cedar waxwing 2.0 33.5 4.9 1.0 9.0 1.8 4.0 66.5 8.2 2.0 46.0 7.3
/ Red-eyed vireo 3.5 58.5 8.6 3.0 27.5 5.5 0 0 0 0 0 0' / Yellow warbler 0 0 0 0 0 0 1.0 16.5 2.1 1.0 23.0 3.6

Gestnut-sided warbler 0 0 0 + 0 0 0 0 0 0 0 0
, / Prairie warbler 0 0 0 0 0 0 2.5 41.5 5.2 0 -0 0
| / Tellow-breasted chat 0 0 0 0 0 0 2.5 41.5 5.2 0 0 0

Hooded warbler 0 0 0 1.5 13.5 2.6 0 0 0 0 0 0
American redstart 0 0 0 + 0 0 0 0 0 0 0 0

/ Red-winged blackbird 0 0 0 0 0 0 0 0 0 3.0 69.0 10.9
| Northern oriole 0 0 0 0.5 4. 5 1.0 0 0 0 0 0' O

Common grackle 0 0 0 0 0 0 0 0 0 + 0 0
,

/ Scarlet t ana ge r 4.0 66.5 9.9 4.5 41.0 8.3 0 0 0 0 0 0
l Ca rdinal 0 0 0 1.0 9.0 1.8 0.5 8.5 1.0 + 0 0

/ Rose-breasted grosheak 1.0 16.5 2.5 6.0 54.5 11.1 0 0 0 0 0 0
Indigo bunting + 0 0 + 0 0 1.5 25.0 3.1 0 0 0

! / American goldfinch 0 0 0 0 0 0 2.5 41.5 5.2 2.0 46.0 7.3
| Chipping sparrow + 0 0 0 0 0 0 0 0 0 0 0
t

| Total 21.5 358.5 53.0 33.5 304.0 61.6 17.5 290.5 36. 3 10.5 241.5 38.2

Social Parasite
; Brown-headed cowbird 3.5 ' 58.5 8.6 %.0 45.5 9.3 0 0 0 0 0 0

total 40.5 676.0 130.0 54.5 494.5 100.0 48.5 807.0 100.0 27.5 633.5 100.0

/ denotes that at least one pest of this species was found in or adjacent to a plot.
+ denotes a pair that maintained less than 0.5 hoew range in that plot.
* denotes the ante of this pair was a golden-winged warbler and the female was a Brewster's warbler.
. t deutes a species that nested on a man-made structure.
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Table G-7

Nurnber of water birds observed during six censuses on the Susquehanna River,
t

9 October throu9h 2 3 November 1981,

| SI2CIES 9 OLT 16 OCT 30 OCT 5?W 12 IG 23 tm FEAN 1 1UTAL

PIII>H aLLfD OIDE O O O 1 0 0 0.2 0.8'

! CPFAT BU.|E lEKN 1 6 8 3 2 6 4.3 21.7
| ONADA (DOGE O O 1 0 0 2 0. 5 2.5

MALtAft) 2 25 0 0 1 0 4.7 23.3
*

PIK2 000 0 0 2 0 1 12 2.5 12.5
W/IJDUCK 1 3 2 7 0 0 2.2 10.8
FIDIFAD 0 0 1 0 0 0 0.2 0. 8
CPFATER SCAUP O O 1 0 0 0 0.2 0. 8
DUFFLI31EAD 0 0 1 0 0 0 0.2 0.8
ffx0fD f t:KANLTD 0 0 0 0 2 0 0. 3 1.7
CGIPEY 1 0 0 0 0 0 0.2 0.8
Q1LIDEIR 0 1 0 0 0 0 0.2 C. 8
PING-HILLfD CL14 0 0 0 0 0 12 2.0 10.0
fif1TfD E!MFISIEli 4 5 2 1 3 0 2.5 12.5

1DTAL 9 40 18 12 9 32 20. 0

_

r

Table C- 8

Coelned weekly bird impact ion totals f rom the Unit I and 2 Cooling Towers. 23 March through 5 June 1981.

Mar
.

Ap r May Jun
Specteu 23-27 30- 3 }-10 13-17 10-24 27-1 4-(s 11-15 is.22 26-29 M Total

Troglody t i dse
House wren 0 0 0 0 0 1 0 0 0 0 0 I

Vireonidae
iihite-eyed vireo 0 0 0 0 0 0 1 0 0 0 0 i
Sot trary vireo 0 0 0 0 0 I 1 0 0 0 0 2
Ited-eyed vireo 0 0 0 0 0 0 0 0 0 0 2 2
Vi reo - uniden t i f tet 0 0 0 0 0 1 0 0 0 0 0 1

Parulidae
Cape May warbler 0 0 0 0 0 0 0 0 1 0 0 1

Black-throated blue warbler 0 0 0 0 0 0 0 0 l 0 0 1

Black-throated grern warbler 0 0 0 0 0 0 0 0 1 0 0 i
Blashburnian warbler 0 0 0 0 0 0 0 0 1 0 0 1

Chestnut-s!Jed wa rble r 0 0 0 0 0 0 0 0 1 0 0 1,

Comnm>n yellowt hroat 0 0 0 0 0 0 0 1 0 0 0 1

American reditart 0 0 0 0 0 0 0 0 1 0 0 1

Total Individuata 0 0 0 0 0 3 2 1 6 0 2 14

Total Specteg 0 0 0 0 0 2+ 2 1 6 0 1 12+

. _ . . _ _
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Table G-9

Combined weekly bird impaction totals f rom the thit 1 and 2 Cooling Towers, 17 August through 6 November 1981.

*
Aug Sep Oct Nov

Spectee 17-21 24-28 31-4 8-11 42-188 19-25 26-2 3-9 10 16 19-73 26-30 2-6 Te

Tyrannidae
Acadian flycatcher 0 0 0 0 eo 0 1 0 0 0 0 0
Eastern wood pewee 0 0 0 0 0 0 0 1 0 0 0 0
Flycatcher - unidentified 0 0 0 1 0 0 0 0 0 0 0 0

Sittidae
hd4reasted nuthatch 0 0 0 0 0 0 1 0 0 0 0 0

y

>

Minidae
Gray catbird 0 0 0 0 1 0 0 0 0 0 0 0

Turdidae
i 0 0 0 0 0 1 0 1 0 0 0 0Wood thrust

r

Sylvtidae f
Colden-crowned kinglet 0 0 0 0 0 0 n 0 0 0 3 0
Ruby-c rowned kinglet 0 0 0 0 0 0 1 1 0 0 2 0

I

Virconidae
Yellow-throated vireo 0 0 0 0 0 0, 1 0 0 0 0 0'
So11tary vireo 0 0 0 0 0 0 13 6 1 4 3 0 ,

ReJ+ eyed vireo 1 2 7 26 8 7 $8 41- 3 4 0 0 K
Philadelphia vireo 0 0 0 0 0 0 6 2 0 0 1 0

Warblins viren 0 0 0 0 0 0 1 0 0 0 0 0
Vireo - unidentified 0 0 0 0 0 0 6 1 0 0 0- 1

Parulidae
Black-and-white warbler 0 0 0 I O O 1 0 0 0 0 0 1

Tennessee warbler 0 0 0 0 0 0 $ 2 0 0 n 0
'

Nashville warbler 0 0 0 0 0 0 1 0 1 0 0 0
Northern parula warbler 0 0 0 0 0 2 4 2 0 0 0 0

Lxnolia warbler 0 0 1 2 1 2 24 8 1 0 0 0
Cape May warbler 0 0 0 0 0 0 2 0 0 0 0 0 >

Black-throated blue warbler 0 0 0 0 0 0 7 3 0 0 0 0 f
Black-throated green warbler 0 1 0 J 0 2 34 16 1 0 0 0 '

Blackburnian warbler 1 0 2 2 0 0 8 5 0 1 0 0
Chestnut-stJed warbler 0 0 0 2 0 0 2 0 0 0 0 0

Bay-breasted warbler 0 0 0 1 0 1 9 2 0 0 0 0
Bladpoll warbler 0 0 0 0 0 3 2 1 0 0 0 0
Pine warbler 0 0 0 0 0 0 1 0 0 0 0 0

'
ovenbird 0 0 1 1 1 2 2 0 0 0 0 0
cosuunn yel1% throat 1 0 I 5 1 0 14 7 0 1 1 0 I

American redstart 0 0 0 2 0 1 3 2 0 0 0 0

Warbler - smidentified 0 1 0 2 0 0 14 0 0 0 1 0

Icteridae .

Norttern oriole 0 0 0 1 0 0 0 0 0 0 0 0 !

>

?

Fringillidae
Rose-breasted grost.sk 0 0 0 0 0 0 1 0 0 0 0 0

t

Unidentif ied app. 0 0 1 1 0 0 0 0 0 0 0 0

Total Individuals 3 4 13 47 12 21 222 101 7 10 11 1 4

Total Species 3 2+ 5+ 10+ 5 9 25+ 16+ 5 4 5+ 1

*1mpact ion studies included weekends and holidays, 12 September through 16 October. [
l

I
.

!
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| Fig. G-1

Phenological occurrence of birds observed near the Susquehanna SES site, 1981.
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ABSTRACT

From January through December 1981, 48 creel surveys were conducted

in the 5.5-km section of the Susquehaana River between Could Island and

liess Sand and Stone, Inc. During these surveys, a total of 584 anglers

were interviewed. These anglers fished for 1,210.1 hours, caught 586

fish of at least 18 species, and harvested 161 fish of 13 species.

For the year, an estimated 3,696 anglers expended 11,375 hours fishing
i

and caught 3,845 iish of which 1,106 were harvested. Smallmouth bass !

was the most commonly caught fish and composed 37.2% of the catch. It

was folicwed in abundance by walleye (2?.0%), channel catfish (15.9%),

carp (5.8%), brown bullhead (3.1%), and muskellunge (2.7%). Smallmouth

bass and walleye accounted for 55.3% of the total harvest. Anglers fron

13 counties were interviewed; 91.8% resided in Columbia and Luzerne counties.

Of the anglers interviewed, 66.8% reported they ate at least a portion of

their cat'ch, 30.3% released all fish caught, and 2.9% had other usee for

their catch. Significant dif ferences were found in the number of a .glers,

hours fished, fish caught, and fish harvested between (1) months, (2) zones,

(3) weekdays or weekend days, and (4) east bank, west bank, or boat.

INTRODUCTION

Seasonal fluctuations in relative abundance of fishes near the

Susquehanna SES have been monitored since 1971 (Buynak et al. 1981).

These data indicate that, particularly in recent years, a potentially

I
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good sport fishery exists in the Susquehanna River near the Susquehanna SES.

In 1981, walleye and smallmouth bass, two of the most important game fishes

in the river, composed 44.1% of the electrofishing catch. During the past

six years, the relative abundance of walleye has increased from an average

of 6.0% in 1976-77 to a high in 1980 of 29.3%. Although the relative

abundance of smallmouth bass has fluctuated since 1976, its highest level

occurred in 1981 when they composed 20.8% of the fish observed. Little,

however, is known about the sport fishery for these and other game fishes

near the Susquehanna SES. In 1981, a creel survey was initiated to collect

data on angler usage of the river between Gould Island and Hess Sand and

Stone, Inc. The objectives of this study were to (1) estimate fishing

pressure and the number of fish caught and harvested and (2) collect

other pertinent data from anglers in this portion of the river.

PRO';EDURES

Creel surveys were conducted from January through December in six

zones that extended 5.5 km from the southern tip of Gould Island to Hess

Sand and Stone, Inc. (Fig. H-1). Survey dates were randomly selected and

included two weekend days or holidays and two weekdays each month. Data

collected on holidays were reported as weekend days since many of the

major holidays are now associated with weekends. Some of the surveys had

to be postponed until the following day because of hazardous weather or

rive r conditions. Surveys were conducted by boat in all months
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except January, February, and part of December because of ice floes and

ice cover on the river. In these winter months, surveys were done using

an automobile.

On each date, surveys were conducted by a roving survey agent during

three 4-hour sampling periods, 0900-1300 h, 1301-1700 h, and 1701-2100 h.

Water temperature, river level, weather, and river conditions were recorded

at the beginning of each time period. Anglers encountered during the

survey were questioned concerning (1) time fishing trip began, (2) species

fished for, (3) percentage of fishing time spent angling in the river,

(4) county of residence, (5) number and kinds of fish caught, (6) number

and kinds of fish released, (7) number and kinds of fish kept or harvested,

and (8) if they consumed any of their catch. Additional information

recorded for each angler included (1) zone fished in, (2) angling from

east bank, west bank, or boat, and (3) age group of anglers (<!8, 18-30,

31-65, >65).

Beginning in June, each angler or group of anglers fishing together

w .re given a preaddressed stamped postcard to be filled out regarding when

their fishing trip began and ended, and the number and kinds of fish kept

and released. This was initiated to obtain data on a greater number of

complete fishing trips. To reduce the bias that only successful anglers
l

would rett n cards, it was stressed to each angler that it was important )
to return the card even though they did not catch any fish. Of the 167

cards handed out, 82 were returned, 20 of which were from unsuccessful.
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anglers. Information obtained from complete trips was used to provide an<

estimate of mean fishing trip length. Data collected from both complete

and incomplete trips were used to calculate an estimate of angler number,

fish caught, and fish kept (ha rvested) .

Mean survey values (E) for fish caught, fish kept, and hours fished

per angler were calculated for each month and for the entire year using

the formula:

- x
x=

U

where x = surveyed number of fish caught, fish kept, or hours fished and

y = surveyed number of anglers.

The estimate of the total number of anglers for the year was derived

from the fo rmula :

12

No. Aqlera = E (?! Jag) (7Ucg) + ('?Jd ) (TUd;)g
s=1

where A?Jeg = mean number of anglers surveyed per weekend day for month "i,"
j

7Ucg = total number of weekend days for month "i," /dDdg = mean number of

anglers surveyed per weekday for month "i," and Tudg = total number of

weekdays for month "i. "

The total number of fish caught, fish kept, and hours fished in each

month were obtained by multiplying the mean monthly survey values (i) by

the estimated number of anglers in each month. Yearly estimates were then

obtained by adding the monthly estimates. These estimates are conservative

because interviews were only conducted during a 12-hour period on each survey

date.

. .- .-
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Survey data were analyzed using Friedman's two-way analysis of

variance (Hollander and Wolfe 1973). Number of anglers, hours fished,

fish caught, and fish harvested were compared to time (months, weekend

days or weekdays) and location of anglers (east bank, west bank, or boat

and zones).

|

RESULTS AND DISCUSSION

During the 48 days creel surveys were conducted, a total of 584

anglers was interviewed in the 5.5-km section of the river between

Gould Island and Hess Sand and Stone, Inc. from January through

December 1981 (Tables H-1 through H-12). These anglers fished for

1,210.1 hours, caught 586 fish of at least 18 species, and kept or

harvested 161 fish of 13 species (Tables H-13 and H-14). Mean

survey values of fish caught, fish kept, and time spent fishing per

angler were 1.00 fish, 0.28 fish, and 3.36 hours, respectively. For the

year, an estimated 3,696 anglers expended 11,375 hours fishing and caught

3,845 fish of which 1,106 were harvested.

Six fishes composed 91.6% of the catch and 95.6% of the fish harvested

|
(Table H-14). Smallmouth bass was the most commonly caught fish and |

|

composed 37.2% of the catch. It was followed in abundance by walleye |
l

(27.0%), channel catfish (15.9%), carp (5.8%), brown bullhead (3.1%), and

muskellunge (2.7%). Of these six fishes, 55.6% of the brown bullhead

caught were harvested followed by channel catfish (49.5%), muskellunge

I

i

l
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(31.3%), walleye (24.1%), smallmouth bass (23.4%), and carp (11.8%).

A larger percentage of brown bullhead and channel catfish were

harvested than other game fishes for several reasons. First, there is

no closed season or size limit on catfishes. Second, each angler can

harvest a combined species creel limit of 50 catfish per day. Third,

and perhaps most important, nearly all of the catfishes caught by

interviewed anglers were relatively large fish of desirable size.

Although there is also no closed season for smallmouth bass, the

species is protected by a minimum size limit of 254 mm. Sublegal small-

mouth bass were more commonly caught than legal bass throughout the survey.

Vulnerability to angling was seasonal. Only two smallmouth bass were

caught in the six-month period from January through April and November

through December (Table H-14). Daily mean water temperature during this

period was 10 C or less in all months except April (Table A-2). Most

smallmouth bass were caught between June and October when the water

temperature was well above 10 C. -

Muskellunge and walleye are the only two gana fishes commonly caught

in the river that are protected by both a closed season and minimum size

limits. In 1981, the season was closed from 15 March through 8 Fby. This

may have reduced t.he catch of these two fishes, particularly in April

(Table H-14). The minimum size limit of 381 mm for walleye and 762 mm

for muskellunge reduced the harvest of these two fishes. In general,

anglers fishing for walleye caught and released large numbers of sublegal

fish in all six zones. Unlike smallmouth bass, muskellunge and walleye
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were caught when'the water temperature was 10 C or less.(Tables H-1

through 11-3,11-11 and H-12) .

Electrofishing data collected in the creel survey area show that of

the 27 fishes observed at SSES and Bell Bend, smallmouth bass (23.3%) and

walleye (20.8%) were the two most abundant (Tables E-13 and E-14). The

majority of both species observed, however, were sublegal fish. For
1

example, only an estimated 4% of the 1,154 walleye observed were equal to

or grcater than the minimum size limit. Large numbers of sublegal fish

acedhnted in part for the reduced importance of both species in = the

angler's harvest when compared to brown bullhead and channel catfish.

Smallmouth bass and walleye, however, still accounted for 55.3% of the

total harvest.

Anglers from 13 counties fished in 'the Susquehanna River between !

Could Island and Hess Sand and Stone, Inc. (Table H-15). Local residents

from Columbia and Luzerne counties accounted for 91.8% of the total number

of anglers. Schuylkill County residents composed 3.9% of the anglers and

Carbon County composed 1.7%. Anglers from the remaining 9 counties composed '

less than 1% each. Most anglers (52.0%) were 31-65-years old, while 45.7%

were less than 30 years old, and only 2.4% were over 65. The majority

(63.1%) of the anglers spent over 50% of their fishing time angling in
,

!

the river.

Of the 584 anglers interviewed, 66.8% reported they ate at least a

portion of their catch, 30.3% released- all fish caught, and 2.9% had other
i

f uses for their catch such as trophy nounts, garden fertilizer, and animal

z

5

;

i
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food. Several anglers reported that they ate only certain species of

I
| game fishes. For example, some ate only walleye, but not smallmouth
|

| bass. Many of the muskellunge anglers stated that they did not eat
i

l any of their catch, but would harvest a " trophy" muskellunge. Most
l

anglers which released all of their catch indicated that they fished

in the river for recreation and not for food. Many of these individuals

felt that fish were not safe to consume because of pollution in the river.

Fishing pressure varied during the three creel survey time periods

(0900-1300 h, 1301-1700 h, and 1701-2100 h) . Most fishing occu-~ad in

the evening time period when 46.4% of the total number of anglers --.

interviewed (Tables H-1 through H-12) . This compared to 26.2% and 27.4%

for the morning and af ternoon periods, respectively. The number of fish

caught per unit effort (0.52 fish per hour) and the number harvested

(0.16 fish per hour) was greatest during the morning period. The catch

and harvest rates were similar for the other two time periods. In the

af ternoon period, 0.52 fish per hour were caught and 0.13 fish per hour

were harvested whereas in the evening period, 0.44 fish per hour were

caught and 0.12 fish per hour were harvested.

Significant differences were found in the number of anglers (P<0.01),

hours fished (P<0.01), fish caught (P<0.01), and fish harvested (P<0.05)

when data from each month were compared (Table H-16). The number of anglers

surveyed ranged from 2 in January to 104 in July (Table H-14) . The largest

number of fish caught (107) and hours fished (260.69) also occurred in July,
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but most fish were harvested in October (53) when 32.9% of the year's

harvest was taken. The three most abundant species harvested in October

were channel catfish, smallmouth bass, and walleye. The catch rate ranged

from a low of 0.12 fish per hour in April to 5.82 fish per hour in January.

Even though the number of anglers surveyed in October was the third lowest

of 1981, the catch rate was the second highest (1.03 fish per hour) and

the rate,of harvest (0.56 fish per hour) was the highest. For the year,

anglers caught 81.6% of the catch from June through . November; 44.4% of

this catch was taken in July and September (Table H-14). Of the fish

harvested, 82.0% were taken from June through November. The catch rate

for the year was 0.48 fish per hour and the rate of harvest was 0.13 fish

per hour.

Comparison of weekend days to weekdays (Table H-16) revealed

significant differences in the number of anglers (P<0.05), hours fished

(P<0.05), and fish caught (P<0.05). No significant dif ference, however,

was found in the number of fish harvested. Of the total number of anglers,

71.9% were interviewed on weekend days (Table H-17). They accounted for

70.1% of the total hours fished, 63.8% of the fish caught, and 59.0% of

the fish kept. Even though significantly more fish were captured on weekend

days, weekday anglers had a higher catch rate (0.58 vs. 0.44 fish per hour)

and rate of harvest (0.18 vs. 0.11 fish per hour) .

When angling data from the cast bank, west bank, and boat were

compared, significant dif ferences (Table H-16) were found in the number

of anglers (P<0.01), hours fished (P<0.01), fish caught (P<0.01), and fish

_ _ - - - _ - _ - _ - _ - _ _ _ _ - |_
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harvested (P<0.01) . Of the 584 anglers interviewed, 82.9% fished on the

east bank, 5.1% on the west bank, and 12.0% from a boat. Anglers fishing

on the east bank caught 67.4% of the total number of fish caught and

harvested 78.3% of the total number harvested. In 1981, 77.9% of the

total hours fished were expended on the east bank. This popularity of

the east bank can be attributed to overall easier access and to the

preference of anglers to fish near the mouth of both Little Wapwallopen

and Wapwallopen Creeks. From general observation, anglers tended to

concentrate their efforts in areas where creeks enter the river.

Comparison of the six zones revealed significant differences in the

number of anglers (P<0.01), hours fished (P<0.01), fish caught (P< 0. 01) ,

and fish harvested (P<0.05) (Table H-16). Zones 5 and 6 accounted for

74.1% of the anglers interviewed, 60.9% of the fish caught, 69.6% of the

fish harvested, and 71.2% of the hours fished (Table H-18) . Both zones

can be reached easily by anglers from PA Route 239 and Legislative Route

655 on the east bank of the river. Zone 5, which had the highest pressure

in terms of the number of anglers (46.9% of the total) and hours fished

(43.2%) is also readily accessible at the Berwick Boat Club. In addition,

this zone includes the area around the mouth of Wapwallopen Creek which

is heavily fished throughout the year. Following ice out on 11 February,

many anglers fished at this creek mouth in February and early March for

muskellunge and walleye.
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Less fishing pressure occurred in zones 1 through 4. When these

zones were compared, no significant differences were found in the number

of anglers, hours fished, fish caught, or fish harvested (Table H-16) .

Zones 1 and 2 had more anglers and hours fished than zones 3 and 4

(Table H-18). This is due to the accessibility of zone 1 from PA Route

239 and the preference of anglers to fish near the mouth of Little

Wapwallopen Creek in Zone 2. Although only 7.4% of the total number of

i

anglers was interviewed in zone 2, their catch rate (0.86 fish per hour)

and rate of harvest (0.23 fish per hour) were the highest of all six

zones.

.
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pate < . l le c t ed d u r i n g t re .l su rve v e e sti b< t ed on t he Sum fa h.enna Rive r am 1. 9 17, and J) N vraber 1981.

Dst e c. r ! *h .I N' 'V %"d ' 't .8 N '' I'' *d d 'LI I 'I' 'V DA**L2 3 h ''u t te r lent' t w.il 15u.4. lio. M 144.11 1 9. 11 149.11 14 9 W & W. 50 1 9. w 144.7/ 14#.74 149.71W t e r r e -r . fr) 11.0 11.0 10.0 M.O 8. ) 8.} 6.A 6.9 6.4 6.0 6.0 h.01i+ 0 f 10- 1 ) ri 1111- 1 Uso |Jol-?Ono 09 n>- 1 100 1 1q 1 - 1790 1701-2000 01% ) 3a0 1301-17 % 1701-2000 09ao- l ji k) 1101-1700 1701-;000

i. r. , f 6 w Fe r t _
A., a le r s > 9 ) 1 5 7 0 1 7 0 0 0t i i.h .e igh t ri 0 0 0 il 11 0 8 13 0 0 C)1m% hept ! 0 0 0 5 1 0 't 4 0 0 0
R mre fi L,1 0. iso li. S1 b . f r1 0.1/ 17.1) 12.00 0. 'l') 9,17 l) }2 0.00 0.00 0.00'

tatiS' effort (h) - 4. f k l 0.00 0.04 1.Il O.91 -- 0.87 0.9A -- -- --Harvest,cff,rr th) U w) 0.'M 0.00 0.24 0. rA -- 0.55 0. h -- -- --

g ,c i < .q.t
Mio. 1 I t, y, 0 0 0 0 0 i K 0 0 1 || 0 0 0

rp 9 1 F1 ) 0 0 0 1E IA 0 0 0 0
+ ,e t h,41 re lh o r =e ', 0 0 0 0 0 0 | K 0 0 0 0$ r %q h.e l I hv 44 0 0 0 0 0 0 0 tK IR 0 0 0 0I5 e 3.1 at fl n 0 0 0 0 0 0 0 'K 4 R 0 0 0W] le ,e 1 0 0 0 5K Ja R 10 R 0 1R 4K 4R 0 0 0

#
s Nov s.,1

K I'rpt

li h e 1 4 +, f

Toble H-il

hat 4 r all. c t < j .1 ir i ng r rre l survees r ondui t ed . , t he 5s s':uch4mia itive r on 6 16, 10 and '? December 1981.

im t a- % n d.n , 6 f*. Wednesday, 16 Dec SunJ4v, 20 ti r Tue= =da y . ?' De rRiver I r ve l '" 1.f.JN 149,19 149.JN l e f.4. 149.04 14) 01 14 tl. 5 9 148.'88 148.59 148./0 1.8.70 148.76m atr r t e g. (r) }.5 J. 5 3. 5 0.6 0.6 1.0 0.2 0.4 0.4 0.0 0.5 0.5? t ,w OM4- 1 Ja0 1111-1791 1701-2000 090 r)- 1100 l}01-1700 1701-2000 0900-11.iG 1101-1700 1701-2000 0900-1FN) I10|-|700 1701-2000
N- l', r 'tw T'e r i ,,1

AE g ic'r s
' ' '"

9 0 0 0 1 0 0 0 0 0 0
Fis t 5.s.51 0 1 0 0 0 0 0 0 0 0 0 0
f194 kept 0 0 0 0 0 0 FI O O O O O
H.urs fish-d a 6.:h) 0.00 0.00 0.00 0.71 0.00 0 ix) 0.00 0.00 0.00 0.00( .e t , h ' . f f rt 15) 4. 11 -- -- -- 0.00 -- -- -- -- -- --Es t yr = t f w f f re t t th) -- 0. 'M -- -- -- 0.00 -- -- -- -- -- --

5 ed i r 4_ ,4_ i tej h_t
%k e' I | e g e 0 l it D 0 0 0 0 0 0 0 0 0

a
e e - vc eel

W Ecten.ed

_ _ _ _ _ _ . . _ _ _ . _ _ _ _ _ _ _ . -_-
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Table 11-13

Fishes reported caught during the creel su veys conducted on the Susquehanna ,

River f rom January through December 1981.

Salmonidae - Trouts
Salmo tru t ta - b rown t rout

Esocidae - Pikes
-

Ecox manquinan7) - nuske11unge
E. niger - chain pickerel

Cyprinidae - Minnows and Carps
Q1prinuo carpio - carp
Semotilua corporalia - falifish

Catostomidae - Suckers
cwp{o&a cyprinus - qui 11back
Caton to'~ua co";marconi - uhite sucker

?!axostoma macrolepidocum - shorthead redhorse
Unidentified Catostomidae - sucker spp.

Ictaluridae - Freshwater Catfishes
TetaZunw ncbulocus - brown bullhead
I. punctatua - channel catfish

t

Centrarchidae - Sunfishes
Ambloplitco rupcatria - rock bass
Lepar?ia gibbocua - pumpkinseed
L. macrochirus - bluegill
Lcpo-ris sp;). - sunfish spp.
Micropterua dolomicui - smallmouth bass
!!. calmoides - largemouth bass
Pomoric spp. - crappie spp.

Percidae - Perches
Parca j'lavescono - yellow perch
Stinoatadion vitrcum - ualleye
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1able M~lk

$wn=ery of d4te (elle ted during c reel surveye runducted m t he Susquehanna River f ree Jana.ory thrmagh December 198 8.

J AN FEB MAR APR MAY JUN JUL Al C $EP DCT NOV DEC TOTAL 1 TOTAL N
-

fot e l pumrie r

Anglere 2 54 72 62 42 $9 tot 32 74 )! )$ 3 gas
Fish ravRht 12 Il 20 9 l) A2 107 24 10) 97 6) l $ 46

Pl6h kept I 15 9 0 4 26 21 0 20 %) is a 163
nours fished 1. *,0 91.42 99.16 77. )) 73,1) !$6.4) 2ho.69 66.63 108.02 94.16 7) 49 6.71 1210.10
retc h/ef fort (h) 1.82 0. 14 0.20 0.42 0.20 0.52 0.41 0. )6 0.50 1.0) 0.R6 0.8) 0.4a
Hereest/e f fort (h) 0.18 0.16 0.09 0.00 0.0% 0,1) 0.04 0.n0 0.11 0.$6 0.20 0.00 0.13

Speile* Ca ug;t,
Krawn trout 0 IK 0 0 0 0 0 0 0 0 0 0 |K 0.2
Muskellunge 0 IK IB 4R 0 0 X lt 0 1R 2R 0 IK IW IR SK llR 2. 7
d ala ylcher -l 0 0 0 0 0 |K IR 0 0 0 0 0 |K 1R 0.)
Ca rp 0 2R 0 la IR 64 2K $R 3R 1R IK 2R IK la n 4K 10R 5.8
lellfish 0 O 11 0 0 0 0 0 0 0 0 0 IK 0.2
Quillback 0 6R 2R 0 0 0 0 0 0 0 0 0 bR 1.4
White emher 0 1R * 1R 0 0 0 0 0 0 0 0 4R 0.7
Sherthead redherte 0 0 0 1R 0 0 0 0 0 0 !K 0 IK 1R 0.)
turber opp. o a la IR 0 0 0 0 0 0 0 0 2R O.)
Pr === hul lhe s,! 0 .T Ik )M 0 IK 4K O 2K 14 0 Ik 1R 3 luK BM ).1
t hasne l r et f Ish a life BR IK 2R 0 IK 3R AK 16R t r* 6R 6R 7K 9W 4K 2K 4R 0 46K k?R 11.9
Ra.k h4*s 0 0 0 0 0 4R 2R 0 4R IK 0 n IK 7R 1.4
hamrh ineeeJ 0 0 0 0 0 0 0 0 2R 0 0 0 2R 0. 3
Blarcill 0 0 0 0 0 0 IK 6R G 0 0 0 0- IK 6R 1.2
Sunfleb .pp. O n 0 0 0 0 0 la 0 0 0 0 la 0.2
5sitinourh base 0 0 . 0 2K $2 8K ))k t.K 51R llR 9K 47R 26K 21R 0 0 S lK 167R 37.2
La rre meat h be.. o 0 0 0 0 0 2R 0 0 0 0 0 24 0.)
Er.spete spr. n 0 0 0 0 2R 1R 1R 0 0 0 0 4R 0.7
Yell w perch 'k 1R 11 0 1R O 1R 0 0 0 0 0 IK 4R 0.9
Willese ll R ik 2R 5K 0 IK 1R JK 2R TR 1R 2K 14R 1RK 2|A 9K 4)R 0 1AK 129R 27.0

- . - -

W

4 P c ) c a .c ci

.m
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Table H l)

Data un u== <st <etin, ese of angle r e, home <<mney, and percent time rive r fishing r tr ained during ( ree t surveyn conducted on the Susquehanne Rivt-r from
Jan ury thr mg% 3..e.nt-r 1981

JAN Ff A P.A # APR %rr J L 'l ' 1. A: ' S LP (ET Nv W Drc TOTAL t TOTA_

I e cf ( 4e, h

Fat 2 17 42 41 25 37 7'd 22 55 26 22 3 391 %,$

Pe l e a se 4 13 7 tg jg g3 g;j yg g g9 3 gy g gy7 )g , )

ot he r 9 1 2 0 4 3 1 2 0 2 0 0 17 2.9

I A j,- i f An 4j e ry

'19 0 17 11 15 7 t. o 2 18 6 6 0 118 20.2

14- H n 11 2) . 14 20 34 5 10 2 6 0 149 25.5

. F1 31 21 19 44 41 23 45 22 23 3 30 4 52,9li A 's
ni 0 0 1 2 2 0 5 2 1 1 0 0 14 2.5

it; ye tc w tj

A t em* o o 4 o o o 1 0 0 0 0 0 1 0.2

B*'h* C U 0 0 f) 0 0 0 2 0 0 0 2 0.1
( "t* O I i 4 0 2 2 0 o o o o lo 3,y

I lear fle11 0 0 0 1 0 0 0 0 0 0 0 0 1 0.2

G'i d 14 9 22 16 16 12 27 4 56 12 13 11 9 2 208 31.6

i+ 14w a re 0 0 o o 4 o o o 2 o o o 2 o,3

1,4 bu in 4 o o o I o o o o o o o g o,2

1+ h i v. O o 1 0 0 0 0 2 0 0 1 0 4 0.7

t n e rr.. 31 53 18 29 41 48 16 47 19 23 1 329 56.2'

%t a + rv 9 0 a o o o o 1 o o o o 1 o,2

P h i l *<l 1 ; h t .e o o 0 0 q q l a o o o o g 0,2

0 har lb 111 O 3 1 3 u O 2 1 10 1 2 0 23 3,9

Y~rk o o o o o a 2 0 f) 0 0 0 2 0.3

Pe Tiw Riv r 6 t o log

"- 4 2 22 21 1 "> y 20 32 4 19 10 4 0 158 27.0

25-*8 0 7 12 12 8 5 5 3 1 0 t 1 58 9.9
"li " 15 e la 1 23 25 5 20 10 to o 158 27,o

fi-l'' O ik 13 21 11 22 42 20 3!. 11 17 2 211 36 . 1

m. _ . . ._
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Table H-16

2Results (x values) of Friedman's two-way analysis of variance test for each comparison (* = P<0.05,
* * = P<0. 01) . |

|

|
|

'

| Factor Months Weekend Days East Bank, West Bank Zones Zones
or Weekdays or Boat (1-6) (1-4)

DF 11 1 2 5 3

No. of anglers 31.8** 5.3* 15.5** 26.0** 1.8

Ilours fished 32.3** 8.3* 15.5** 24.6** 3.9 $
co

Fish caught 24.8** 5.3* 11.4** 16.4** 2.5
|

Fish harvested 20.4* 0.8 7. 9 * * 11.2* 1.2

|
|
|
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mble R-17

aunary of c reel survey data collected on weekdays and wekend days on the Susquehanna River f rom January through December 1981.

JAN DB * TAR APR PM Jt'M J11
weekday weekend weekday weekend weekday weekend weekday weekend weebJay weekend weekday weekend weekday weekend

pt s! Weber
Asigle r e 0 2 0 58 20 52 12 M 16 26 37 32 33 71

f!=h cauR t 0 32 0 31 6 14 0 9 10 5 28 54 48 59h

Floh kept 0 1 0 15 1 8 0 0 4 0 5 16 7 16

Mours flet ed 0. fF) 5.50 0.00 91.82 26.38 71.33 12.70 h2.60 24. 36 49.17 74.27 82.16 91.63 169.06

Catc h/e f for t (b) -- 5.82 -- 0.34 0.23 0,2n 0.00 0.14 0.41 0.10 0.38 0.66 0.52 0.35

h rvest/ effort (h) -- 0.18 -- 0.16 0.04 0.!! 0.00 0.00 0.16 0.00 0.07 0.19 0.06 0.09

'ec les Cau.the

Brown trout 0 0 0 1K 0 0 0 0 0 0 0 0 0 0

Nab s t lunRe 0 0 0 IK IR 2R 2R 0 0 0 0 1R 3K 0 0

Chain pic kerel 0 0 0 0 0 0 0 0 0 0 0 IK 1R 0

Carp 0 0 0 2R 0 0 0 3R 0 1R 0 6R IK 1K SR

Falifish 0 0 0 0 0 IK 0 0 0 0 0 0 0 0

Quillback 0 0 0 6R 2R 0 0 0 0 0 0 0 0 0

White auther 0 0 0 3R 0 0 0 1R 0 0 0 0 0 0

$horthead redhirse 0 0 0 0 0 0 0 1R 0 0 0 0 0 0

Sus ker sit. 0 0 0 0 0 1R 0 1R 0 0 0 0 0 0

armm bullhead 0 0 0 2K 0 1R 0 3R 0 0 0 IK 4K 0

Channel cat f1*n 0 0 0 10K 1R 1R IK IR 0 0 IK 2R 1R SR 6K llR IK 3R 9K 3R

Rock bass 0 0 0 0 0 0 0 0 0 0 0 4R 2R 0

Pugh t nneed . 0 0 0 0 0 0 0 0 0 0 0 0 0 0

91uc p il 0 0 0 0 0 0 0 0 0 0 0 0 1R IK SR

$unfloh app. 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Small=uth bees 0 0 0 0 0 2K 0 0 2K 1R 2R 3K 16R SK 14R IK 26R SK 2 7R

lararm eur h has, 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cr t,*p le app. 0 0 0 0 0 0 0 0 0 0 0 2R 0 1R

Yellow perch 0 IK 0 IR 0 1R 0 0 0 1R 0 0 1R 0

Welleye 0 3|R 0 1K 2R IK 4K 0 0 IK 1R 0 2K 1R 1R 7R 0

. _ _ _ . _ _ _ .
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i

Tale H-17(,et.)

, _ _ _ _ _ _ . _

A: < StP NT *b 4 MC Tf 1 AI.S
wer e d.sy we eu en t wee k d.af wee kend weesd,tv wesbend weekday wersend week day we e ke nd weesday weekend

. . , ~ - - . . - -

7__t . _ , . g e_.. r

Anxier. 6 26 12 F2 17 14 10 25 1 2 164 420

t i , b . an', t I:1 14 22 8) 67 33 21 42 0 1 212 374

61.,kert 0 0 $ 15 )$ 18 9 6 0 0 66 95

O ar. f t. . d a '0 40.15 36. t K2 1/2.02 56.CM M.04 .2 44 $1.00 0. M 6.00 365.16 848.30>

(4t<h/effart (h) 0.49 0. y) 0.61 0.48 1.19 0.79 0.9) 0.82 0.00 0.3) 0.5R 0.44

44 r ve e t /e f f it t (h) 0.00 0.00 0.14 0.n9 0.62 0.47 0.40 0.12 0.00 0.00 0.18 0.11

, e gr_ r y,p,

ar~n t r e nt 0 0 0 0 0 0 0 0 0 0 0 IK

% k e l l un ge 0 14 0 2R 0 0 1R IK 0 IR 4R NK 7R

(tain pt.berel 0 0 0 0 0 's 0 0 0 0 1R IK

urp 0 3R 0 7k IK 2R 0 IK 1R 0 0 0 3K 3R IK 27R

Fallfi.h 0 0 0 0 0 0 0 0 0 0 IK

o..l l l t ar k 7 0 0 0 0 0 0 0 0 0 1R 6R

w'h i t e *4ber 0 0 0 0 0 0 0 0 0 0 4R

5t ert hc44 redW rne 0 0 0 d 'l 0 IK 0 0 0 IK |R

s u, h e r sip e . 0 0 0 0 0 0 0 0 0 m 2R

b r.un tsu ll br 44 0 is 16 1R IK a O IK 1R 0 0 0 tK 4R 6K 4R

(h wrel catfish 4R JM /K wR ', K 3R 9K 0 2K 4R 0 0 0 l'3K 23R lil' 24R
E.o k ha.. O ; IR 0 IK O O O O O IK 3R 4R

PamrkAn*eed 0 0 0 24 0 0 0 0 0 0 2R

blurgtIl h 0 0 0 0 0 0 0 0 0 1R LK SR

!;on t t n p p . IR 0 0 0 0 0 0 0 0 0 1R

4 e 4R /R e 5H FK 42R l i b. 14R 13K 7R :) 0 0 0 14K 68R 3 3K 9 4 K1,ullm uth I

larac m uth ba** O O 0 0 ') 0 0 0 0 0 2R

tra;ple *,p. IR 0 0 -) 0 0 0 0 0 0 1R 3R

iellow ; cre h 0 0 0 0 0 0 0 0 0 0 IR IK 3R

W..ll we 0 in IF 4R Ik IUR 13K 1AR %K SR 4K SR 5K 16 R 0 D 22K 34R 16K B6R

K Erpt

k etc le 1 w d

|

,

1
1

8I
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Table H-14

S uPana r y o f t ree t survey data w11ec t ed in atmes 1 throgh 6 4m t he Susquehanna River frois January t h rou.th Der efabe r l '< B l .

_ . _ _ -

TOT AL FH8FR JAN PTB MAR APR MAY JUN JUL AUG S r.P OCT NOV IdC TOTAL
- - - . - _ . - _ _

Z$f 1
An g le r s 0 0 10 6 2 A 12 2 4 2 0 0 46
F i r.h rawht 0 0 1 0 3 8 30 1 1 0 0 0 44
Fish hert 0 0 0 0 0 2 2 0 0 0 0 0 4
Wsure fimbed 0.00 0.00 3.50 8.50 2.00 18.47 47.42 4.00 4.00 0.50 0.00 0.00 91.39
Ca t c h/e f f o rt (h) -- -- 0.12 0.00 1.50 0.4) 0.6) 0.50 0.25 0.00 - -- 0.47
Ha rve a t /e f f ort (b) -- - 0.00 0.00 0.00 0.11 0.04 0.00 0.00 0.00 - -- 0.04

__
7.qE, 2

Ang le rs a 5 6 8 1 2 2 0 9 3 6 1 43
F1sh raught 0 1 7 1 0 2 3 0 24 la 41 0 97
Floh kept 0 1 4 0 0 0 0 0 4 8 9 0 26
Hours fl h d 0.00 2 *,0 16.w) 10.9) 3.00 3.33 3.00 0.00 39.50 10.00 22.57 0.75 112.48
Catch / effort (h) -- 0.40 0.41 0.09 0.00 0.60 1.00 -- 0.61 1.80 1.82 0.00 0.86
Harvest /* f f ar t (h) -- 0.40 0.24 0.00 0.00 0.00 0.00 -- 0.10 0.80 0.40 0.'10 0.23

DL ]

Anglere 2 0 0 2 1 12 2 3 0 3 2 31
ri h i muv.ht 32 0 2 0 0 1 13 1 6 0 0 1 %
finh kr; t 1 0 0 0 0 1 8 0 2 0 0 0 12
Mauti f i shed . 50 0.00 1.90 0.00 n.6) 2.92 21.20 1.60 21.00 0.0'l 6.00 6.00 66.15
t at c h/ef f rt (n) 5. M2 -- 1.05 -- 0. W) 0. l '. 0.61 1.00 0.29 -- 0.00 0.17 0.8i
Harveet/ effort (b) 0.19 -- 0.00 -- 0.00 0.34 0.38 U.00 0.10 -- 0.00 0.00 0.18

'ONE =

W ier* 0 0 1 2 0 6 4 2 IF 2 0 0 31
rish (4vy.h t 0 0 0 0 0 0 8 3 21 0 0 0 32
F6 h kyt 0 0 0 0 0 0 2 0 5 0 0 0 7

H.urS f 1 *l ed 0.00 0.00 1.08 0.85 0.no 1.00 15.58 6.00 47.25 4.34 0.n0 0.00 76.10
(arr? effort (h) -- -- 0.00 0.00 -- 0. 0') 0.51 0.50 0.44 0.00 - -- U.42
Norw t/eff.rt (5) - -- 0.00 0. r H) -- 0.00 0.13 0.On 0.11 0.00 -- -- 0.09

2uNE 5

An g le r e n 41 36 25 27 32 40 19 24 12 16 0 274
Flwa caubt O 10 1 0 7 21 29 11 37 47 9 0 173
fteh kept u 3 4 0 6 3 0 7 10 1 0 56
hv.s t . ftwh d D. Di) %.W 41. ') 24.94 3'4.48 7s.79 |10,29 3) q7 m y o n , t io 24,qy g,og , ,73
( .s t s h .'e i f u t t ( F. ) -- 0.18 0.14 0. fX) O.19 0.27 0.26 0.32 0.61 1.IN O.36 -- O.34
H ervratie f f ert (h) -- 0. 0i 0.04 0.00 0.05 0.1) 0.03 0. (F) i 20 0. , 0.04 -- 0.1]

-- - - - _ _ - . Zn_N.F._6 . _ _ _ _ __ __

Anglets O 10 15 21 IS 2q n 7 20 32 gg q gw
Fi@ iA 0 20 1 9 5 50 ?. 4 16 32 1) u g77
Flah ke pt 0 11 1 0 7 12 3 0 i IS $ 0 w
Hours f is +J 0.00 12.482 19.66 10.05 23.42 5).92 63.20 15.7M 3'. 83 3') .14 20.}0 p.00 331,28
Gi t . h 'e f f . r t (h) -- 0.61 0.15 0.27 0.18 0.9) 0.38 0.51 0.s3 0.H1 0.o5 -- 0.53
Harvest / effort th) -- 3. 3 ) 0.0S 0.00 0.07 0.22 0.11 0.00 0. : o . 14 0.22 -- 0.17

- - . . - - . - .._ . _ _ . _ . _ _ . - _ _ _ _ _ _ . , _ _ _,_ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ , _ , _ __ ,_, _ _ _ _ , _ _
_
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River, 1981.
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ABSTRACTS OF SCIENTIFIC PUBLICATIONS BY THE
STAFF OF IIIE SUSQUEHANNA SES BIOLOGICAL LABORATORY, 1981

Buynak, G. L. and H. W. Mohr, Jr. 1980. Ke," to the identification of
sucker larvae in the Susquehanna River near Berwick, Pennsylvania.
Proc. Pa. Acad. Sci. 54 : 101-164.

A key separating larval quillback (Carpiodes cyprinus), white sucker
(Catostoms comersoni), northern hog sucker (Hypenteliten nigricans), and
shorthead redhorse ('forostoma macrolepidotwn) from the Susquehanna River
is presented. Included are tables of various morphometric and meristic
characteristics examined for each species and several illustrations showing
distinguishing characteristics.

Buynak, G. L. and H. W. Mohr, Jr. 1980. Larval development of the common
shiner (Notropis cornutus) from northeast Pennsylvania. Proc. Pa.
Acad. Sci. 54: 165-168.

Total length (TL) of newly hatched common shiner (Notropis cornutus)
ranged f rom 4.9 to 5.2 mm (average, 5.0 mm); standard length ranged from
4.7 to 5.0 mm (average, 4.8 mm). They had pectoral fin buds, straight
urostyles, and incomplete mouths. Eyes of newly hatched larvae were
unpigmented and all body surfaces lacked melanophores. Transformation to
the postlarval phase occurred by 7.5 mm TL and to the late postlarval phase
by 12.5 mm TL. Readily confused with golden shiner (Notemigonus crysoleucas)
and comely shiner (Notropis a-ocnus), larval common shiner can be separated
from the former by size, pigmentation pattern, preanal myomere number, and
pelvic fin origin and from the latter by pigmentation differences and pelvic
fin origin.

.
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Buynak, G. L. , A. J. Gurzynski, and H. W. Mohr, Jr. 1980. Age and growth,
food habits, and abundance of walleye (Stinosted'cn vitraum) in the
Susquehanna River near Berwick, Pennsylvania. Proc. Pa. Acad. Sci.
54: 136-140.

Maximum growth of walleye (Stinostedion vitaeum) in the Susquehanna
River near Berwick, Pennsylvania, occurred between July and September.
Walleye in the river should enter the fishery as a legal sized fish in
their third year of life. Minnows were the most important forage organisms fg
for age 0+, I+, and II+ walleye. Food habits of older walleye could not
be determined since too few were captured. Forage consumed by age 0+ and
I+ walleye was similar in length, weight, and body depth. Forage consumed
by age II+ walleye however, was found to be much larger. There was an
increased tendency for walleye to consume more than one forage as they
became older. Most feeding occurred during the night. The angling catch
of walleye should increase in the next few years as a result of the strong
year classes produced in 1978 and 1979.

Chance, J. M. and W. G. Deutsch. 1980. A comparison of four similarity
indexes in the cluster analysis of Susquehanna River macrobenthos
samples. Proc. Pa. Acad. Sci. 54: 169-173.

Four similarity indexes: Jaccard, percent similarity, Bray-Curtis,
and Canberra, were compared for their effectiveness in classifying macro-
benthic samples collected with artificial substrates at five stations on
the Susquehanna River (Falls to Nescopeck, Pennsylvania), July and
September 1972. Water quality in the study area ranged from relatively
clean to severely polluted by acid mine drainage and sewage.

Physicochemical characteristics of the stations were used to evaluate
the performance of the indexes in classifying the samples. The Bray-Curtis
index was determined to be most effective, the percent similarity index was
less informative but acceptable, and the Jaccard and Canberra indexes were
unacceptable.

.
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Buynak, G. L. and H. W. Biohr, Jr. 1981. Small-scale culture techniques
for obtaining spawns from fish. Prog. Fish-Cult. 43(1): 38-39.

This paper describes the small-scale culture techniques used to
obtain spawns from fish. These techniques were tested using 13 species
of fish of which spawns were obtained from 9. Af ter a spawn was obtained,
eggs and larvae were reared for larval development studies. (This abstract
was not presented in the paper).

Deutsch, W. G. 1981. Suppression of macrobenthos in an iron-polluted
stretch of the Susquehanna River (Pennsylvania). Proc. Pa. Acad.
Sci. 55: 37-42.

Nacrobenthos from one control and three poll'uted stations on the
rocky-hottomed Susquehanna River in northeastern Pennsylvania was sampled
eight times, from July 1972 through June 1973, with artificial substrates
(basket samplers) . Throughout much of the year, iron compounds and
sewage coated the river substrate at polluted stations, and suspended
iron reduced the amount of sunlight which reached the substrate.

At the control station, organism density was lowest in February and
highest in September. The overall mean density was 4,100 organisms /m2,
Chironomids, hydropsychids, and heptageniids composed 86% of the total
o rganis ms. At the most polluted station, density was greatest in J une ,
and at the other stations in September. Overall mean density at polluted

2stations was 1,700, 1,900, and 3,300 org/m . Chironomids and oligochaetes
composed from 74 to 91% of total organisms. There were only 10% as many
hydropsychids and heptageniids at the polluted stations as at the control.
Suppression of these and other filter-feeding and grazing insects seemed
to be largely due to physical alterations of benthic habitats and water
quality. However, numbers and kinds of iacroinvertebrates increased at
polluted stations in winter, when the oxidation rate of soluble iron was
low, and high river flow scoured the substrate and swept settled iron and
sewage downriver.
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Cale, W. F. 1981. A floatable, benthic corer for use with scuba.

IIydrobiologia 77: 273-275.

A diver-operated corer to sample benthic macroinvertebrates is
described. Removable drive-handles allow the 9-cm (ID) barrel to be
driven into substrates too firm to be sampled by line-held or conventional
diver-operated corera. The sampler is emptied underwater using compressed
air and its buoyancy can be controlled by filling a rubber inner tube.
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